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ABSTRACT

In this paper, we provide capital flow forecasts to 32 developing countries using a vector error correction framework
based on underlying domestic (pull) fundamentals and international (push) factors. In general, pull factors have a
heavier weight in determining these capital flows. However, short-term dynamics of capital flows can be significantly
influenced by external developments. Simulations under various economic scenarios show that while financial
variables (such as the US interest rate and high-yield spread) are important, real US activity may be even more potent
in influencing capital flow movements. Copyright © 2001 John Wiley & Sons, Ltd.
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1. INTRODUCTION

The extreme turbulence in world financial markets in recent years has placed the role and the magnitude
of foreign capital flows to developing countries under intense scrutiny once again. As markets recovered
during 1999 largely due to continued growth in the US economy and the deepening of credit markets in
the euro area, emerging markets rebounded from a series of crises that began in Asia in 1997. Global asset
prices saw strong increases in 1999. The fundamentals in many emerging markets improved and their
domestic and external financing situation continued to recover. However, beginning in early 2000,
participants in mature and emerging markets began to manifest their loss of confidence. Signs of
inflationary pressures in major currency areas emerged and the correction of equity markets, especially in
the technology sector took place. It appeared that investors became increasingly more risk averse, which
led to increased volatility and a decline even in mature equity and bond markets. This in turn adversely
affected emerging markets during 2000 (International Monetary Fund, 2000).

Increased market volatility has re-emphasized the importance of forecasting capital flows to developing
countries, and in particular, gauging the degree of potential reversibility of capital flows, since a surge in
capital flows to a developing country may require important compensating policies by the domestic
authorities in order to offset any adverse effects in the recipient economy (World Bank, 1997, chapter 4).
While a number of studies examine the history and nature of capital flows to developing countries,
attempts to model capital flows econometrically appear to be limited.1 Hence, the focus of this paper is
on three types of capital flows (bond flows, equity flows and syndicated loan flows) to 32 developing
countries, their time-series characteristics and their underlying fundamental determinants, as a means of
developing a basis for econometric forecasting of capital flows to emerging markets.

In Section 2 we explore the issue of forecasting capital flows taking a fundamentals-based approach,
taking into consideration the country-specific or ‘pull’ factors that reflect domestic investment
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opportunities and risks, as well as global or ‘push’ factors that mirror economic activity in developed
countries which tend to affect the supply of investment funds towards emerging markets. In particular, we
show how a tractable empirical forecasting framework may be developed from a logically consistent
underlying theoretical framework. In Section 3 we briefly discuss the data used (a full listing is given in
Appendix A), while in Section 4 we provide a summary and discussion of our forecasting exercises for the
three categories of flows and 32 countries considered. In Section 5 we discuss how the forecasts would be
affected by certain movements in the global variables, such as a hike in US interest rates or a marked
downturn in US economic activity. In Section 6 we offer some concluding remarks and suggestions for
further research.

2. MODELLING AND FORECASTING CAPITAL FLOWS TO DEVELOPING COUNTRIES: A
FUNDAMENTALS APPROACH

Capital flows to developing countries can be driven either by internal, country-specific factors, or external,
global factors. Country-specific or ‘pull’ factors are those reflecting domestic investment opportunities
and risks, which influence a pull on overseas funds, while global or ‘push’ factors reflect a push on
investment funds toward emerging markets. Push factors are conceived to capture the level of economic
activity and alternative investment opportunities in developed countries.

Fernandez-Arias and Montiel (1996) have developed a useful analytical framework that incorporates
the effect of domestic and global factors on capital flows. They separate potential domestic causes into
those operating at the project level and those that operate at the country level. Assuming capital flows
may occur as transactions in different types of assets, indexed by s (s=1, . . . , N), the domestic return on
an asset of type s is decomposed into two components: a project expected return (Gs) and an adjustment
factor depending upon the creditworthiness of the country (Cs). The project return is assumed to be a
function of a vector of net flows (F) going to specific project types, while the creditworthiness factor is
assumed to be a function of the vector of the end-of-period stocks of liabilities of all types, S :
S=S−1+F, where S−1 denotes the initial stocks of liabilities. Given that external creditors will diversify
their portfolios, the opportunity cost of assets of type s, Vs, is a function of S. Fernandez-Arias and
Montiel (1996) then establish an arbitrage condition – from which F may be solved for – of the form

Gs(g, F)Cs(c, S−1+F)=Vs(�, S−1+F) (1)

where g, c and � represent shift factors associated, respectively, with the domestic economic environment
and domestic creditworthiness (pull factors) and the financial conditions of the creditor country (push
factors). Gs, Cs and Vs are assumed to be increasing functions of g, c, and �, respectively. The equilibrium
or ‘desired’ value of the vector of net flows F, F* say, determined implicitly by equation (1) may be
expressed as

F*=F*(g, c, �, S−1) (2)

where F* is increasing in g and c but decreasing in � and S−1. Holding S−1 constant, totally
differentiating Equation (2) and approximating total derivatives by first differences yields

�F*=F1*�g+F2*�c+F3*�� (3)

where subscripts denote partial derivatives. Equation (3) describes the pattern of changes in desired capital
flows, determined by changes in the pull factors g and c and the push factors � by the initial value of S.
Increases in g and c and decreases in � may induce prolonged growth in capital flows to developing
countries. Differences in short-run and long-run capital movements might arise in accordance with the
types of changes in g, c and � : permanent changes in g, c and � may cause long-run, permanent changes
in the pattern of net flows, whereas transitory changes in these factors may generate transitory, short-term
changes in net flows, which may be reversed over time. For example, the gradual, permanent removal of
capital controls and liberalization of restrictions of FDI may reduce the adjustment costs that foreign
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investors face in diversifying their portfolios and thus give rise to a gradual stock adjustment (flow) over
time. This gradual adjustment also implies a complex dynamic pattern of net flows moving toward their
long-run equilibrium value and is consistent with an estimation of capital flows.

Dynamic adjustment can be formally introduced into the Fernandez–Arias–Montiel framework by
assuming a simple cost-of-adjustment model (Taylor and Sarno, 1997). In this model, factors such as
market imperfections, informational asymmetries (Stiglitz and Weiss, 1981), and entry and exit costs to
emerging financial markets (Daveri, 1995) are captured under the assumption that creditors face costs in
adjusting their portfolios that are increasing in the size of the adjustment. The desired vector of capital
flows is given by Equation (2).

Assume that agents want to minimize the difference between desired and actual flows, subject to
adjustment costs. A simple way of modelling this is to assume a simple quadratic loss function for
investors:

L= (F−F*)�M1(F−F*)+ (F−F−1)�M2(F−F−1) (4)

where M1 and M2 are positive definite weighting matrices. From the first-order conditions for minimizing
L, we can derive a simple equation for changes in F :

�F= (M1+M2)−1M1(F*−F−1) (5)

which, rearranging and using Equation (3), can be equivalently expressed in the error-correction form

�F=A0(F*−F)−1+A1�g+A2�c+A3�� (6)

where A0= (M1+M2)−1M1 and Ai= (M1+M2)−1M1Fi*, (i=1, 2, 3).
According to Equation (6) changes in current capital flows are determined partly by the difference

between desired and actual capital flows in the previous period and partly by the changes in the factors
determining the desired level of capital flows.

An empirical model may be derived from this theoretical framework as follows. Consider a panel of N
countries, indexed by i (i=1, . . . , N), with portfolio flows at time t denoted fit, assumed to be an
integrated process of order one I(1) (Engle and Granger, 1987). Also, define a vector of country-specific
factors as xit and a vector of global factors as wt and assume that both vectors contain at least one I(1)
variable and no higher-order integrated variables. Then we consider cointegrating relationships of the
kind

fit=� �ixit+� �iwt+eit, i=1, . . . , N (7)

where fit may be either equity flows, bond flows, or loan flows.
If cointegration is established in an equation of this form, that is, the error term eit is approximately

stationary or I(0), then the I(1) variables in xit and wit may be thought of as capturing the long-run or
permanent component of fit, whereas eit captures short-run or temporary movements of capital flows.
Since eit may alternatively be interpreted as the deviation from the long-run equilibrium
(eit= fit−� i�xit−� i�wit), it may be used in an analysis of the short-run dynamics of capital flows through
estimation of the vector equilibrium correction model (VECM)

�fit=�i−�i(� �x−� �w)it+ �
p

j=1

�ij�fit− j+ �
p

j=1

� �ij�xit− j+ �
p

j= j

� �ij�wit− j+�it, i=1, . . . , N (8)

where i is a country index, �i is a constant term, j ( j=0, . . . , p) denotes the number of lags and �it is
approximately white noise. Equation (6) is a panel data generalization of the error-correction
representation of cointegrated variables established by Engle and Granger (1987) and follow directly from
the Granger Representation Theorem (Granger, 1983; Engle and Granger, 1987).

Equation (8) provides the full dynamic interaction of the determinants of capital flows, given the past
history of xit and wit, and may be interpreted as the empirical counterpart to the theoretical framework
encapsulated in Equation (6).

Copyright © 2001 John Wiley & Sons, Ltd. Int. J. Fin. Econ. 6: 201–216 (2001)
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In order to forecast from this empirical framework, it is also necessary to provide forecasts of the
country-specific and global (pull and push) factors. For the pull factors, we simply augmented the vector
equilibrium correction system in a straightforward fashion:

�xit=	i−
i(� �ix−� �iw)it+ �
p

j=1

�ij�fit− j+ �
p

j=1

� �ij�xit− j+ �
p

j=1


 �j�wt− j+�it, i=1, . . . , N (9)

Since, however, it seemed unlikely that emerging countries’ domestic factors would have any significant
feedback effect of the global variables, forecasts on the global or push factors were derived separately by
segmenting this part of the model—i.e. insulating them from feedback from the emerging markets
variables. In practice, this means that vector autoregressions were used to forecast the global variables.
This is tantamount to augmenting the VECM system with the following set of vector autoregressive
(VAR) equations:

wt=�+ �
p+1

j=1

� �jwt− j+�t (10)

Our VAR forecast of the global variables thus provides a ‘baseline forecast’ for the global factors.
These projections suggest, inter alia, that (i) the level of the EMBI will decline gradually to around 600
until end 2003; (ii) that the US high-yield spread will remain stable at about 890 from end 2000 until end
2003; (iii) US industrial production will grow at annual rate of 3–4% over the forecast period after a
slowdown in early 2001; (iv) the US short-term interest rate will moderate at around 4%; and (v) the
spread between US long-term and short-term interest rates will narrow to less than 300 basis points by
end 2003.

As an alternative to forecasting the global factors, they can be set at pre-determined paths in order to
simulate the likely effect on the forecast paths of the capital flow series under various scenarios. This
alternative approach was also pursued.

3. DATA

The data set used here comprise of monthly records of three types of capital flows (bond, equity and
syndicated loan flows) to 32 developing countries in Latin America, Asia, Eastern Europe (including the
former Soviet Union), the Middle East and Africa. Specifically, bond flows include international bond
issues by all (private, public and secondary) borrowers in the given country, excluding cancelled issues.
These include eurobonds, global bonds and foreign bonds. Equity flows include international equity issues
in the international capital markets by all borrowers in the given country. Publicly announced syndicated
loans to all borrowers (public and private) are included in loan flows. The data are from January 1990
to December 2000 at monthly frequency. The data on this research were obtained from the data bank of
the World Bank, Development Economics Prospects Group (DECPG). A full listing of original sources
is given in Appendix A.

The 32 countries under study include Argentina, Brazil, Columbia, Ecuador, Honduras, Jamaica,
Mexico, Peru and Venezuela for Latin America; China, India, Indonesia, Korea, Malaysia, Pakistan,
Philippines, Papua New Guinea, Thailand and Turkey for Asia; Bulgaria, Hungary, Lithuania, Russia
and Ukraine for the Eastern Europe; Algeria, Egypt, Jordan, Lebanon and Morocco for the Middle East;
and Cameroon, Nigeria and South Africa for Africa.

There are two sets of explanatory variables: country-specific factors and global factors. For
country-specific factors we use the consumer price index, the level of domestic credit, the short-term debt
to reserves ratio, the level of industrial production, the domestic short-term interest rate, credit ratings,
the reserves to import ratio and the domestic stock market index. Global or ‘push’ factors taken into
account in the model included global factors such as the strength of US output growth, US short-term
and long-term interest rates, the Emerging Markets Bond Index (EMBI), the US swap rate and the US
high-yield spread (as proxies for a measure of risk aversion).

Copyright © 2001 John Wiley & Sons, Ltd. Int. J. Fin. Econ. 6: 201–216 (2001)
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4. FORECASTING RESULTS

Gross private capital flows to emerging markets increased substantially by about 37.6% from 1999 to
2000. This increased level is equivalent to about 76.5% of the inflows of 1997. The largest increase was
observed in equity flows, which rose in 2000 by about 75% compared with the previous year. Bond and
loan flows also took an upturn, with increases of about 13 and 49%, respectively, by end 2000. The model
projects total flows to increase by about 6.9, 9.9 and 4% in 2001, 2002 and 2003, respectively, over the
previous year (Table 1).

Global factors driving this forecast increase appear to include a slight slow down in the performance
of the US economy combined with declines in US interest rates coupled with the moderation in the
Emerging Market Bond Index since its recovery in late 2000. The sensitivity of these results to sudden
shifts in global factors is discussed in the next section, which shows that the sharper than expected
slowdown of the US economy this year is likely to reduce capital flows below the ‘baseline’ forecast made
here in December 2000 on the assumption of a more favourable US growth outlook.

Although global ‘push’ factors can have strong effects on private capital flows to developing countries,
the econometric analysis shows that domestic pull factors dominate push factors in explaining a high
degree of the forecast variance.2

On the domestic side, forecast increases in capital flows from the model were usually associated with
forecasts of increasing credit ratings and stock prices, and stable or declining short-term debt-reserve
ratios. Such countries were also typically forecast to experience stable or moderately rising consumer
prices. A strong forecast upsurge in the CPI is associated with declining capital inflow forecasts. The level
of domestic credit and domestic industrial production show mixed signals, although the majority of
countries with increasing inflow forecasts also have increasing domestic credit and industrial production
forecasts. The economic intuition seems clear: higher inflows result in an accumulation of reserves and a
rise in stock prices, a restoration of market confidence and an upward revision of the credit rating which
induces further capital inflows into the country.

Among the three types of capital flows, equity flows to developing countries showed the largest
increase. A possible reason why the model forecasts such strong performance in equity flows is that,
compared with bond and loan flows, equity flows in the past have generally been extremely low and
probably below the equilibrium level. Thus, the forecast surge in this category of flows may represent a
degree of catch-up. Even with the increase of 75% in equity flows for 2000, equity flows would still only
account for around 15–20% of overall capital flows to emerging markets.

The rapid growth in aggregate private capital flows to emerging markets is expected to slow down in
2001 according to the forecast, due largely to a forecast sluggish performance of the EMBI, together with
improvements in the reserves to short-term debt ratio and the availability of domestic credit in a number
of emerging markets. In Asia, after a hike of 63% in 2000, total inflows are expected to decline by about
3% in 2001 due to drops in bond and loan flows to the region. The growth in inflow is expected to pick
up again in 2002–2003. A continued buoyant inflow of funds is anticipated for China.

Latin America has also recorded a substantial rise in capital flows during 2000. The recovery is
especially evident in the amount of equity flows that began to stir in 1999. In 2000, total equity inflow to
Latin American emerging countries reached US$6.8 bn, from US$761 mn in 1999, due to huge inflows to
Brazil and Mexico during the second half of 2000. Total private capital inflows to the region increased by
19% in 2000, and are forecast to maintain strong growth in 2001 with an increase of 23%. However, the
growth rate is expected to decline, with an increase of 9% in 2002 followed by a decrease of 5% for 2003.
Brazil anticipates stable growth in inflows while inflows to Mexico are expected to moderate throughout
2002–2003. Inflows to Argentina are forecast to recover, although a number of countries in Latin
America are likely to have limited access to capital markets in the next few years.

Changes in flows to Eastern Europe are dominated by Russia, and the total flow to the rest of the
countries in Eastern Europe is expected to decrease by about 21% in 2001 after a hike of 29% in 2000.
The growth in loan inflows was exceptionally high in 2000, but these are forecast to decline in 2002 and
2003. The ratio of equity inflows to total private inflows is especially low in this region compared to the
rest of the world.

Copyright © 2001 John Wiley & Sons, Ltd. Int. J. Fin. Econ. 6: 201–216 (2001)
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Inflows to Africa (heavily dominated by South Africa) grew rapidly in 2000 by 59% compared with
1999. This was due to over 300% growth in loan inflows despite drops in bond and equity flows. The
level of inflow is projected to decline by about 5% during 2001, but growth is expected to pick up
again in 2002–2003. South Africa has been experiencing a steady but increasing growth trend in
capital inflows, and most of its domestic pull factors continue to look favourable over the next 3
years, which is forecast to generate a continuous inflow of capital to the country.

5. CAPITAL FLOW FORECASTS UNDER DIFFERENT SCENARIOS

Capital inflows to developing countries were forecast under two different types of low case scenarios:
the ‘partial derivative approach’ and the ‘integrated approach’. The partial derivative approach
examines the capital flow forecasts under a negative shock to one global variable for 12 months while
holding other global variables fixed. The second type of low case scenarios, the integrated approach,
allows for the negative shock in one global variable to affect other global variables.

5.1. Partial deri�ati�e approach of low case scenario

In this exercise, we allowed for the negative shocks to one of the global variables to continue for 12
months, from July 2001 to June 2002. Negative shocks considered include (i) a rise in the US
high-yield bond spread by 60 basis points; (ii) zero percentage growth in US industrial production; (iii)
an increase of 30 basis points in the swap rate; (iv) a 2% rise in the US short-term interest rate; and
(v) a combination of all of above. Except for the last scenario, each scenario was tested while holding
all other global variables unchanged from the original scenario, thus conveying the idea of a partial
derivative. The results of capital forecasts under low case scenarios, under the partial derivative
approach, are compared with the original or baseline forecasts in Table 2.

Generally, shocks to global financial variables, including those to the US high-yield bond spread,
swap rates and to US interest rates, caused a slight deviation of total capital flow forecasts from their
original trends. However, flows soon began to revert to their original values. Although no countries
reacted identically to the shocks, in the case of a 2% increase in the US short-term interest rate, the
initial declines in capital inflows were mostly linked with decreases in the level of domestic credit,
domestic industrial production, and stock prices. In particular, credit ratings declined for most of the
developing countries under study. Movements in the level of domestic short-term interest rates showed
mixed signals. A possible explanation for the recovery of capital inflows could be that countries
experiencing higher domestic interest rates can attract foreign capital more easily. However, countries
that experience lower interest rates are faced with lesser debt burden, which can spur domestic
economic activity, leading to an improvement in credit ratings. These factors may then generate a
resumed inflow of foreign capital, which leads to an accumulation of reserves, attracting further
inflows.

However, in the case of shocks to global real factors, such as in the scenario with zero growth in
US industrial production, the effects were quite different. Flows to most emerging markets dropped
substantially, and continued to decline without signs of recovery, resulting as low as 10% less
compared with the original scenario for Asia. The main reason for this appears to be due to the
severe negative real impact on emerging markets which rely on the US (and developed countries in
general) as a prime export destination. Also, developing countries import parts and intermediate goods
from the US to produce final goods for re-export, and the activity of this sector would also be
damaged by a marked slowdown in US activity, generating further negative multiplier effects.

The importance of the slowdown in the US economy to capital flows to developing countries may
explain the slower than baseline forecast growth presented above for this year. In a companion paper
(Mody et al., 2001), where we examine flows based purely on their permanent and temporary

Copyright © 2001 John Wiley & Sons, Ltd. Int. J. Fin. Econ. 6: 201–216 (2001)
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time-series properties, we do forecast a slowdown for this year that is likely to be more in line with the
actual flows. Hence, for forecasting purposes, both types of models are likely to be relevant.

5.2. Integrated approach of low case scenario

Low case scenarios were tested this time allowing for the simultaneous interaction among global
variables for the same 12-month period. The scenarios were as before, i.e. (i) a rise in the US high-yield
bond spread by 60 basis points; (ii) an increase of 30 basis points in the US swap rate; and (iii) a 2% rise
in the US short-term interest rate. Each of these shocks would affect the rest of the global variables, i.e.
EMBI, US high-yield bond spread, US industrial production, US swap rate and US interest rates. Hence,
three sets of newly integrated global factors were produced for the scenarios and used to forecast future
capital inflows to the emerging markets.

The results of capital forecasts under low case scenarios, allowing for full feedback among the
variables—which we term the integrated approach—are compared with the original or baseline forecasts
in Table 3.

A shock to the US high-yield bond spread by 60 basis points led to relatively significant decreases in
the EMBI and in US industrial production, and an increase in the US swap rate. US interest rates
declined slightly. Although the EMBI is positively related to changes in the US high-yield bond spread,
its correlation with the changes in the Nasdaqindex has increased significantly in recent years
(International Monetary Fund, 2000). Hence, it may be possible for the EMBI to decline while the US
high-yield bond index increases. An increase in the US swap rate of 30 basis points yielded only minor
changes to the rest of the global variables, while a 2% increase in US short-term interest rates led to a hike
in the EMBI as well as increases in high-yield and swap spreads and a decrease in US industrial
production.

Capital flows to Latin America were most sensitive to US interest rates, and they declined by a
maximum of U$600 mn per month, or U$3700 mn per year (about 8% of total flows to the region). Asia
was also heavily affected by changes in the US interest rate, but was more susceptible to the shock in the
US high-yield spread, as it resulted in a maximum 10.4% reduction of inflows to the region. Flows to
Eastern Europe and the former Soviet Union countries were also significantly affected by the shock in US
interest rates and in the US high-yield spread. However, flows to the Middle Eastern countries were
mostly indifferent to the changes in global factors except for the shock in the US interest rate. Finally, a
projection of flows to Africa, dominated by South Africa, was in general relatively unaffected by any of
above scenarios.

The analysis of the partial derivative and integrated approaches thus reveals that shifts in financial
variables, US interest rates and high-yield spreads, do have an important effect on capital flows but that
effect is significant when real activity also changes course. Regional differences in these influences reflect,
in part, the degree of integration of the specific developing countries with the rest of the world.

6. SUMMARY AND CONCLUSION

The full, dynamic interaction between global and domestic factors in driving capital flows to emerging
markets is a highly complex one. In this paper, we have shown how an empirically tractable forecasting
framework, underpinned by a logically consistent theoretical framework, may be employed, based on the
distinction between ‘push’ and ‘pull’ determinants of capital flows. In particular, we have examined the
determinants of foreign capital inflows to 32 developing countries and provided forecasts of capital
inflows for 2001 through 2003, investigating the relationship between push and pull factors on three types
of capital flows (bond, equity and syndicated loans) to developing countries, and providing forecasts of
future flows based on this relationship.

We considered in our set of country-specific factors the consumer price index, the level of domestic
credit, the short-term debt to reserves ratio, the level of industrial production, the domestic short-term

Copyright © 2001 John Wiley & Sons, Ltd. Int. J. Fin. Econ. 6: 201–216 (2001)
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interest rate, credit rating, the reserves to import ratio and the level of the domestic stock market
index. Global or ‘push’ factors taken into account in the model included global factors such as the
strength of US output growth, US short-term and long-term interest rates, the Emerging Markets
Bond Index (EMBI), the US swap rate and the US high-yield spread (as proxies for a measure of risk
aversion). The forecasting model uses a dynamic vector error correction framework. The technique
allows for causal interactions between capital inflows and domestic factors that influence such inflows.
Global factors are forecast independently and their evolution influences capital flows into a country
but the capital flows of an individual country are not allowed to influence the forecast of the global
factors. Variance decomposition analysis suggested that domestic, or ‘pull’ factors were relatively more
dominant in the determination of capital flows for the countries examined.

We also provided forecasts of capital flows to developing countries projected under different low
case scenarios, both from a partial derivative approach and from an integrated approach. Under the
partial derivative approach, shocks to global financial variables, including the US high-yield, swap rate
and US interest rates, caused an immediate drop in inflows, but flows begin to recover after 6–8
months and to resume the original trend. Under the shock to global real factors, such as in the
scenario with zero growth in US industrial production, the flows to emerging markets dropped
substantially, and continued to decline without any signs of recovery. For the integrated low case
scenario approach, changes in both US interest rates and US high-yield spreads had significant effects
on capital flows to most emerging markets. However, these were mediated through significant shifts in
US real activity.

In our discussion of the empirical framework, we discussed the importance of distinguishing between
temporary and permanent components of capital flows and their underlying determinants. This
suggests that there may be additional scope to providing accurate capital flow forecasts by applying
time series models based on the distinction between the permanent and temporary components of a
time series. This is issue is examined in a companion paper (Mody et al., 2001).

Moreover, while we have looked at the overall level of flows to a particular emerging market in the
present analysis, we have not examined whether supply and demand for capital are being equated or
not at any point in time. This is because we have been exclusively interested in forecasting. In fact,
the issue of the supply and demand for capital cuts across the distinction between ‘push’ and ‘pull’
factors since, for example, the supply of capital may be determined by both push factors and pull
factors. Once we begin to think about the supply of and demand for capital separately, rather than
the total level of flows more generally, we can then begin to analyse the issue of whether countries are
in any way capital-constrained at any point in time – i.e. cases where demand outstrips supply and
there is a ‘capital crunch’. One would expect the same sets of variables to be employed in an empirical
analysis of this issue, but within a framework capable of answering fundamentally different questions
from those posed in the present paper. Such an analysis is in fact the focus of further research by two
of the present authors (Mody and Taylor, 2001).3
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APPENDIX A

All data were obtained from the World Bank data bank. Table 4 lists the original source in each case.
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Table 4. Data description

Periodicity SourceUnits Series (tickerVariables
symbol)

US$ million Monthly IFS .1..DZFInternational reserves
Monthly IFS– 64...ZFConsumer Price Index

Local currencyClaims on private sector Monthly IFS 22D..ZF
million
– MonthlyDiscount/Bank rate IFS 60...ZF

(end of period)
Monthly IFSDeposit rate (period average) 60L..ZF–
Monthly IFS 71..DZFImports, C.I.F US$ million

– MonthlyUS industrial production index, IFS 66..IZF
seasonally adjusted
(1995=100)

US Generic government yields Monthly Bloomberg USGG12M
�Index�(1-year) Data service

Monthly BloombergUS Generic government yields USGG10YR
�Index�Data service(10-year)

Monthly BloombergEMBI Sovereign spreads 100 basis points JPSSPRD
Data service �Index�

Monthly BloombergUS swap spreads 100 basis points USSP10
Data service �Index�

Gross loan flows US$ million Monthly Euromoney
loanware

Monthly EuromoneyGross bond flows US$ million
bondware

Monthly EuromoneyGross equity flows US$ million
bondware

Quarterly BISShort-term debt Table 9AUS$ million
Monthly DatastreamLocal currencyLocal stock market index

Industrial production index, Local currency Monthly DECPG GEP
databaseseasonally adjusted

(1997=100)
Semi-annual InstitutionalIIR credit ratings – (Mar. & Sept.

investor issues)

NOTES

1. For recent econometric studies of capital flows to emerging markets, see Taylor and Sarno (1997), and Sarno and Taylor
(1999a,b).

2. Detailed results of the variance decomposition analysis are available on request.
3. Mody and Taylor (2001) argue that capital rationing may apply at the international level in the same way that credit rationing

may apply at the national level (see e.g. Stiglitz and Weiss, 1981).
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