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This paper is concerned with the relative volatility of international flows of debt and
equity capital. It is shown that if foreign investors are less well informed about the
domestic economy than domestic investors, then international flows of debt capital
will be more volatile than flows of equity capital in the sense that the proportional
change of foreign bondholdings in an economy in response to a change in that economy’s
economic prospects will be greater than the proportional change in foreign stockholdings.
This is shown to be consistent with the behavior of international flows of debt and
equity capital during the Asian crisis.

1. Introduction

The recent crises in Asia, Russia, and Latin America have given rise to
renewed concern about the effects of the free flow of capital between countries,!
particularly in the case of countries with inadequately developed capital markets.
Some countries have even responded to capital outflows by re-imposing

*An earlier version of this paper was presented as the keynote address at the Seventh Conference on
Pacific Basin Finance, Economics and Accounting, Taipei, May 1999.

"While there is general agreement about the potential benefits that well-functioning global capital
markets can generate, there has been much more controversy about the market’s ability both to

generate a sustainable flow of capital to emerging markets and to evaluate and price the credit risks
associated with different borrowers.” (IMF, 1998), p. 67.
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Table 2. Volatility of Components of International Capital Flows 1990-97?

Coefficients of Variation

Asia Emerging Markets Affected Asia
Portfolio investment 1.34 0.57 0.63
Bank loans 2.48 143 1.48
FDI 0.56 0.59 0.21

iindonesia, Korea, Malaysia, the Philippines, Thailand.
1Source IMF (1998).

both portfolio investment and bank lending. Our analysis is based on an extension
of the models of Brennan and Cao (1996, 1997) which focus on the consequences
of information asymmetry between investors.’

It is commonly suggested that capital flows that are invested in short maturity
assets are more volatile than flows that are invested in longer term assets such
as bonds or equity.® One reason that holdings of short maturity debt securities
may be more volatile than holdings of longer maturity debt contracts or equity
is the possibility of bank runs.” To the extent that short maturity debt securities
are liabilities of banks and there is no lender of last resort, occasional bank
runs would give rise to big negative capital flows.8 This would imply negative
skewness in capital flows but would not explain large positive inflows. A second
possibility is that markets for short term debt securities are more liquid than
markets for longer term debt and equity; since the costs of portfolio adjustment
would be lower for these securities we might expect to see their holdings more
responsive to changes in expected returns relative to other securities. In this
paper we pursue a related but different explanation. We argue that equilibrium

5Chari and Kehoe (1996) construct a model of (debt) capital flows based on the herding model of
Bikhchandani et al. (1992). Calvo and Mendoza (1998) present a model of (equity) capital flows in
which volatility is also created by herding; they argue that opportunities for international diversification
reduce incentives to become informed which makes herding more likely.

SFor example, Michel Camdessus, Managing Director of the International Monetary Fund, “We
need to push ahead with capital flow liberalisation but in an orderly fashion. The last thing you must
liberalise is the very short term capital movements”. Financial Times, February 4,1998.

7See Diamond and Dybvig (1986), and Chari and Jagannathan (1988). Chari and Kehoe (1996)
develop a model of hot money that is based on bank runs precipitated by informational cascades.
Kaminsky and Reinhart (1999) argue that the roots of the Thai, Korean and Indonesian crises lay in
systemic banking problems.

8That there was an element of the bank run in the recent Asian crisis seems beyond dispute. “Banks’
weak fundamentals combined with a lack of transparency and of decisive response from the authorities
fueled the reluctance of foreign creditors to roll over short term loans to banks” (IMF, 1998).
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economy rises, giving rise to a balance of payments crisis. Section 2 discusses
the data on capital flows to emerging markets and Asia in recent years and
summarizes recent studies relating capital flows to informational considerations.
Section 3 presents the basic model, Sec. 4 presents some numerical examples,
and Sec. 5 considers the determinants of flows of debt, equity and bank loan
capital to Indonesia, Korea and Thailand during the 1990 in light of the

theory.

7. Information and Capital Flows

The recent history of foreign capital flows to Asia and the emerging markets
is well summarized in IMF (1998, p.12):

“portfolio flows to the emerging markets have been volatile. From
a peak of 104 billion in 1993, for example, they fell to less than
one-fourth of this level in 1995 in the aftermath of the Mexico
peso crisis in 1995, then more than doubled to 50 billion in 1996.
During 1997 portfolio flows shrank by 14 percent to 43 billion.
“Other flows”, which largely consisted of bank lending, were
negative — that is, there were net outflows of 7.3 billion during
1997. This reflected a massive turnaround — from net bank lending
inflows of over 70 billion in 1995 and in 1996.

The precipitous decline of almost 100 billion in net private capital
flows to Asia in 1997 reflected a 75 billion turnaround in bank
lending flows and 22 billion in portfolio flows, while FDI flows
to the region remained stable. Most of the declines in total flows
to the Asian region reflected declines in flows to the affected Asian
countries — Thailand, Malaysia, the Philippines, Indonesia and
Korea — where net inflows of 73 billion in 1996 were replaced by
net outflows of 11 billion in 1997. Most of the turnaround to these
countries in turn arose from a 73 billion turnaround in net bank
lending flows, with the sharpest outflows recorded from Thailand
and Korea of some 18 billion each. Portfolio flows to the affected
countries fell but remained positive while FDI flows remained
resilient.”

The model that we shall develop in the following section predicts that
as economic conditions in a country improve there will be a rapid increase
in holdings of foreign bond investors. This is consistent with the above and
with the fact that “a new set of institutional investors (for example, mutual
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indirect evidence. For example, Frankel and Schmukler (1996) find that changes
i the Net Asset Values of Mexican closed end funds Granger cause changes
in the fund prices on the NYSE at times of crisis — the implication is that
prices of the underlying shares are set by better-informed locals. Stulz (1997)
reports that capital outflows from the residents of Mexico took place following
the Colosio assasination in March 1994 while foreign investors were net
purchasers of Mexican equities even in December, immediately before the crisis.
Klibanoff et al. (1998) report that price changes of closed end country funds
in the US are strongly influenced by news stories in the New York Times even
after adjusting for the concurrent change in the Net Asset Value. Kang and
Stulz (1997) report that foreign equity investors in Korea concentrate their
investments in the larger firms and conclude that their findings are consistent
with 2 model in which foreign investors know more about large firms than
about small firms in the markets in which they invest. Portes and Rey (1999)
find that cross-border equity flows are well-explained by such informational
variables as telephone call traffic and multinational bank branches. Some
authorities have suggested that foreign investors are inclined to rely too much
on credit ratings and too little on their own research.l®> And concerns have
been expressed that the rating agencies were slow in adjusting their ratings
to the new realities in Asia;'0 this is consistent with the ratings agencies
themselves suffering from an informational disadvantage.

In the following section we shall develop a model which relates debt and
equity capital flows to market returns in a setting in which foreign investors
are less well informed than domestic investors.

3. A Model of Debt and Equity Capital Flows
3.1. The basic model

To simplify, we shall consider a setting in which there is a single risky asset
which corresponds to the domestic market portfolio.!? The market portfolio

14Stylz (1997) cites a somewhat different argument of Shleifer and Vishny {1997) which predicts
that clients of managers committed to foreign markets will withdraw funds when the returns are
poor.

154Seyeral times during 1997 the IIF (International Institute of Finance %) urged lenders and investors
to undertake thorough research and not to rely on credit ratings”, said William R. Rhodes, vice-
chairman of the 1IF. “Subsequent events showed that those concerns were correct”. International
Institute of Finance press release, January 29, 1998.

164The (credit) ratings agencies were clearly late in downgrading the affected Asian countries” (IMF,
1998, p. 52)
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subsigma field generated by { ¥, 13j, j=0,1,...,t is denoted by 3,. The optimal
asset demands and equilibrium market value process are then given in the

following theorem:

Theorem 1 (Brennan and Cao (1996)): In an economy with T trading sessions,
there exists a partially revealing rational expectations equilibrium in which prices and

asset demands are given by:
B = KK, - 9f, +si-%/1] (2)

Dd=ﬂbﬁpwa+z/w%a—9ﬁ] (3)
where
W+ Y, _on; +ristpd

h+ 2:0’% +12s%p

i, = E@IS,) =

q=u—-(x-%)rs

t
K, =h+s+ Y n+rsh

j=0
1., 1 .
T = J-ridz, s = —-J rs;di.
0 r 0

Theorem 1 shows how ﬁ, the value of the market portfolio, and ﬁﬁ, the
number of units in the market portfolio held by investors with different
information, are established. Now consider the implications of increasing the
frequency of trading: Brennan and Cao (1996) establish that so long as the
information flow is sufficiently smooth, the variance of price changes between
trading sessions tends to zero as the number of trading sessions is increased
without limit. In the limit, as trading becomes continuous, it is possible to
price claims whose payoff is contingent on the value of the market portfolio
by Black-Scholes (1973) principles, and the wealth allocation converges in
obability to a set of quadratic functions of % which is Pareto efficient. Then,
shown in the following Lemma, the prices of all securities are as if there
isted a single representative investor with average beliefs and risk tolerance:

ima 1 (Brennan-Kraus (1978), Rubinstein (1974)): As the limiting economy
QTEtO efficient, it follows from the results of Brennan and Kraus (1978) and
instein (1974) that, in the limiting economy, prices are as if there existed a single
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by the domestic market portfolio. Then the payoff on a risky bond which matures
at time T with face value, F, and is secured by a fraction k of the domestic
market portfolio is given by.

min[kPy, F] = k min[ Pr, F/k] = k(Pr ~max| Pr - F/k,0]). (6)

Ignoring any intermediate coupon payments, the bond is equivalent to a
portfolio consisting of a fraction k of the domestic market portfolio and a short
position in k call options on the portfolio with exercise price F/k. Therefore
the value of the bond at time 7< T, which we denote by B(F, k, T; P, 7), can
be written as:

B(F,k, T; P,z) = kP—kC(E [k, T; P, 7). (7)

Define the bond’s sensitivity to the value of the market portfolio, or its “delta”,
by 8(F,k, T;P,7) = oB(F,k, T; P,t)/0P. Then

. _ B P-F/k
§(F,k,T;P,7) k[l N[O’(T,T) I\ . (8)

Note that k> &(F, k, T; P, 7) > 0: bond values are increasing in the value of
the market portfolio since their payoffs are (weakly) increasing in the value
of the portfolio at maturity. Similarly, define the bond’s “gamma” or rate of
change of the bond’s delta with respect to changes in the value of the market
portfolio, as r(F,k, T;P,z) = 9'B(F,k, T; P,7)/oP*. Then, differentiating
expression (8) with respect to P:

FERT:Py) = —— )n(P—F/k]. (9)

c(r,T) | o(t,T)

Note that I'< 0, so that a bond’s delta is a monotonic decreasing function
of the value of the market portfolio: as the value of the market portfolio increases,
the risk of the bond decreases, and therefore its value becomes less sensitive
to changes in the value of the market portfolio.

Since § # 0, it is possible in the limiting economy to replicate the returns
on an equity portfolio by continuous trading in a single bond or portfolio of
bonds and the riskless asset. Formally: ‘

Lemma 2 The wealth outcome of individual i in the limiting economy that is generated
by following the strategy of holding Dy units of the market portfolio at time t and
W, — D,P, dollars in the riskless asset, may be replicated by holding by; units of bond
ij=1,...,]) at ime t and W, —2;=1bﬁjB]‘t dollars in the riskless asset, where By
denotes the price of bond j at time t and by is chosen so that Z]]'=1bﬁi5tf = Dy.
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Now consider the proportional rate of change in the number of bonds
of type j held by the investor with respect to a change in the level of the
domestic market portfolio, &, which we refer to as the investor’s “personal
hond elasticity”:

Loby 13D 109
by P D, P &, 9P (13)

€

ije

Define 7, = D%iaﬁ,“, as the semi-elasticity of the holdings of a pure equity
investor with respect to the level of the market index; we shlgll call this the
investor’ s “personal equity elasticity”. Define ¥j = 31;'5@1 = ;fj as the semi-
elasticity of the delta of the bond with respect to the level of the market
index; we shall call this the bond’s “delta elasticity”. A positive personal equity
elasticity means that an investor increases the number of shares that he holds
in the market portfolio as the value of the portfolio rises. Since a bond’s delta

is always positive and its gamma is always negative, it follows that a bond’s
delta elasticity is always negative. Notice that the personal equity elasticity
depends on the identity of the investor, while the bond’s delta elasticity depends
only on the characteristics of the bond. Then the investor’s personal bond
elasticity may be written as the difference between the investor’s personal equity
elasticity and the bond’s delta elasticity:

Ep ENy— Vi o (14)
and we have the following result:

Proposition 1

(i) An investor’s personal bond elasticity is equal to the difference between the investor’s
personal equity elasticity and the bond’s delta elasticity.

(i) Since a bond’s delta elasticity is always negative, an investor’s bond elasticity
is always greater than his personal equity elasticity.

. Note that it is possible that the absolute value of an investor’s personal
ond elasticity may be less than the absolute value of his personal equity elasticity.
his case the volatility of an investor's holdings in foreign equities will be
ater than the volatility of his holdings in the bond if he is forced to
cate his desired equity payoff with a dynamic strategy in bonds. This can
:happen if the investor’s personal equity elasticity is negative. Therefore,
rder to use the results of Proposition 2 to make claims about the volatility
iternational flows of debt and equity capital, it is necessary for us to
an assumption about the relative information of domestic and foreign
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Since the hazard function of the normal distribution is increasing,
(ii) a bond’s delta elasticity, v, is decreasing in P, the value of the market portfolio,
and in k, the fraction of the portfolio that collateralizes the bond. 1
(iii) for P 2Fj/k; a bond’s delta elasticity, y is increasing in o(t,T) = (T -t)?0,
and is therefore increasing in both the risk of the economy, o, and in the time
to maturity of the bond, (T —t); for P <« Fi/k;j a bond’s delta elasticity, ¥, is
decreasing in o (t, T) = (T—t)%a, and is therefore decreasing in both the risk
of the economy, o, and in the time to maturity of the bond, (T — ).

Lemma 3 implies that the bond’s delta elasticity is increasing in y(t, T) if
the bond’s face value exceeds the value of the collateral. This implies the following
for the personal bond elasticity of a foreign investor:

Lemma 4

(i) A foreign investor’s personal bond elasticity is decreasing in the term to maturity
of the bond for P 2F/k;.
(ii) A foreign investor’s personal bond elasticity is increasing in the term to maturity

of the bond for P < F/k;.

Lemmas 3 and 4 imply that the most volatile bond holdings will be those
of bonds which are well collateralized, and that for well collateralized bonds
those with the shortest maturities will be the most volatile. Thus, consistent
with the popular view, the hottest money is that which is invested in relatively
riskless short term bank deposits.

The major empirical implication of our theory that we shall examine in
Sec. 5 below is that foreign debt and equity flows are positively related to the
return on the market portfolio. While the theory implies that foreign debt
holdings are proportionately more sensitive to market returns that are foreign
equity holdings, lacking reliable data on the market values of asset holdings,
we shall restrict our attention to the foriegn portfolio investment flows to three
countries affected by the Asian crisis. However, before turning our attention
to the data, we consider an illustrative example of the model.

4. Illustrative Example

To illustrate the model we consider a simple example in which the (risk-tolerance-
weighted) average precision of foreign investors, sp, is less than that of the
average investor. Define F as the set of foreign investors, and define the aggregate
share-equivalent holdings of foreign investors, 5;, by 5;- = [Dydi. Then,
using Eq. (3) and noting that /% = % as., it follows that the aggregate share-
equivalent holdings of foreign investors may be written as:
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Foreign Bond and Stock Holdings as a
Function of the Level of the Market Index
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Figure 1. The figures shows the number of shares held by a hypothetical foreign investor as
a function of the domestic market index. Also shown are the holdings of one and five year
bonds that have the same risk as the given stock position. The face value of the bonds is
200 and they are collateralized by twice the level of the index. The standard deviation of the

market return is 30 per year and the interest rate is assumed to be zero.

of maturity instead of stock. The risk-equivalent number of bonds is a convex

increasing function of the level of the market index. When the market index

is 100 so that both bonds have an asset coverage ratio of one, the desired

bondholding for either maturity is 200 units; when the market index is 50

percent higher at 150, so that the coverage ratio is 1.5, the desired bondholding

is 548.2 bonds for five-year maturity and 2615.6 bonds for the one-year maturity!

Conversely, if the market index drops from 150 to 100, under these assumptions

foreign bondholders will liquidate 93 percent of their one-year bondholding,

but only 64 percent of their five-year bondholding, and 20 percent of their
li,f_ﬁv'v_svtocldxoldings. Even if the market drops only by 10 percent from 150, the
sstockholding drops by 6.0 percent, the five-year bondholding by 28.9 percent,
and the one-year bondholding by 85.1 percent.

This example illustrates in a dramatic fashion that foreign debt holdings
of risk averse expected utility maximising investors are likely to be much more
latile than foreign equity holdings, and that the most volatile holdings are
likely to be represented by short-term debt contracts. Foreign investors will
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Cumulative Flows of Equity, Debt Purchases and Bank Loans
with Scaled Stock Market Level
Korea 1995.1-1998.2
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Cumulative Capital Flows and the Level of the Stock Market

The figures show the cumulative flows in USD million from 1995.1 of debt and equity securities
and bank loans into Korea, Indonesia and Thailand, taken from International Financial Statistics.
The dotted line represents the rescaled level of the domestic market index in USD calculated
by compounding the returns from the International Finance Corporation (IFC) total dollar return

series.
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Table 3. Quarterly Capital Flows and Stock Market Returns 1995.1-1998.2

Dependent  Constant Rine Roe—1 (1+Rp) (1 +Rpe=t) R? F-stat
Variable Nobs  (p-value)
Indonesia
Equity 144.1 4380.5 0.43 10.62%*
{0.36) (3.26) 14 (0.01)
191.3 2492.5 3036.4 0.50 6.93%*
(0.46) (1.44) (1.66) 13 (0.01)
-3296.1 3446.5 0.52 13.93%*
{3.95) (3.73) 13 (0.00)
Debt 711.6 27.22 0.00 0.97
{including (3.81) (0.04) 14 (0.96)
1998.2) 803.07 958.6 -1405.7 0.04 1.23
(3.95) (1.12) (1.56) 13 (0.33)
964.3 -178.9 -0.08 0.13
(2.16) (0.36) 13 (0.72)
Debt 710.0 783.1 0.26 5.28%
(Excluding (7.30) (2.30) 13 (0.04)
1998.2) 758.1 503.5 718.8 0.41 4.78*
(8.47) (1.32) (1.40) 12 (0.04)
72.0 676.5 0.39 7.98%*
(0.32) (2.83) 12 (0.02)
Bank 147.0 3894.8 0.43 10.72%*
Loans (0.41) (3.27) 14 (0.01)
- 262.6 1057.2 4648.3 0.78 22.08%*
(1.08) (1.03) {(4.30) 13 (0.00)
-3172.0 3418.4 0.66 24.78**
(5.11) (4.98) 13 (0.00)
Korea
Equity 1653.5 4446.0 0.50 13.81 %
(5.58) (3.72) 14 (0.00)
1615.0 4053.1 -952.3 0.51 7.22%*
(4.88) (3.43) (0.78) 13 (0.01)
28.76 1560.3 0.30 1.32
(0.03) (1.15) 13 (0.27)
Debt 1739.3 7755.7 0.20 4.29
(1.88) (2.07) 14 {0.06)
21533 8973.4 4126.9 0.22 2.69
(1.95) (2.27) (1.01) 13 (0.12)
—4499.2 6640.9 0.21 4.23
{1.69) (2.06) {0.06)

13
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simply as “trend following behavior”,*” we note that this labelling of the
phenomenon offers no explanation why it is foreigners rather than domestic
agents who exhibit this behavior. We suggest that in equity markets it is due
to foreigners being at an informational disadvantage and reacting slowly to
new information about the country.?® The effects of information asymmetry
on portfolio flows are compounded in the case of debt flows by the fact that,
whereas a foreign investor will typically wish to reduce his exposure to a given
country as its market falls, his exposure will actually increase if he holds an
unchanged position in debt contracts.

6. Conclusion

In this paper we have shown that if foreigners are less well informed about
the domestic market than domestic investors, and there are foreign investors
who are constrained to invest in debt securities, then international flows of
debt as well as equity capital will depend positively on the returns on the
domestic market index, and the elasticity of debt flows with respect to the
market index will exceed those of equity flows and will be highest for short
term debt flows. Hence we have provided a model in which capital flows that
are invested in short term debt securities are likely to constitute “hot money”.

We have found that the predictions of the model are supported by the behavior
of flows of equity, debt and bank loan capital to three countries affected by
the Asian crisis. There is evidence that all three categories of flow are positively
related to the domestic market return. We have also found evidence of a lagged
relation of flows to returns; its magnitude seems to be too large to be explained
by the current model. The challenge is to develop a model with asymmetric
information and lagged decision making which will explain such a trend following
behavior by foreign investors. Such work is currently in progress.
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