
This PDF is a selection from an out-of-print volume from the National Bureau of Economic Research

Volume Title: International Mobility and Movement of Capital

Volume Author/Editor: Fritz Machlup, Walter S. Salant, and Lorie Tarshis, eds.

Volume Publisher: UMI

Volume ISBN: 0-87014-249-6

Volume URL: http://www.nber.org/books/mach72-1

Publication Date: 1972

Chapter Title: POLICY TOWARD SHORT-TERM CAPITAL MOVEMENTS: SOME IMPLICATIONS OF THE
PORTFOLIO APPROACH

Chapter Author: William H Branson, Thomas D. Willett

Chapter URL: http://www.nber.org/chapters/c3465

Chapter pages in book: (p. 287 - 322)



POLICY TOWARD SHORT-TERM
CAPITAL MOVEMENTS: SOME
IMPLICATIONS OF THE PORTFOLIO
APPROACH
WILLIAM H. BRANSON • Princeton University
THOMAS D. WILLETT . Cornell University

1 INTRODUCTION: CAPITAL FLOWS AND POLICY

THE SOURCES of policymakers' interest in international financial
capital movements can be divided into three major categories: the
actual or potential effects of such capital movements on (a) the balance
of payments; (b) domestic monetary management; and (c) the effi-
ciency of resource allocation. While the same capital movement, or
policy toward capital movements, may have effects under all three
categories, it is useful to keep the three conceptually distinct.

Concern over the balance-of-payments effects of capital move-
ments ranges from the desire to prevent or offset potential capital
flows themselves to the active manipulation of capital movements to
offset a net surplus or deficit in the rest of a country's balance of pay-
ments. Discussions of the effects on domestic monetary management
of financial capital movements are usually concerned with the reduced
ability to follow an independent monetary policy implied by high
capital mobility, although it should be noted that some countries
manipulate the foreign asset and liability positions of their commercial
banks in lieu of open-market operations to influence the domestic
money market.'

NOTE: This paper was written while the authors were senior staff economists at the
Council of Economic Advisers, on leave from Princeton and Harvard Universities,
respectively. They wish to acknowledge the financial assistance of the National Science
Foundation (Research Grant No. GS 1972) and the Ford Foundation. They especially
wish to thank Raymond D. Hill for his assistance on the empirical aspects of the paper.

See, for instance, Katz [13].
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288 • INTERNATIONAL MOBILITY AND MOVEMENT OF CAPITAL

Concern over the resource-allocation effects of financial capital
movements results from the fact that for numerous reasons, including
the existence of disequilibrium exchange rates, the private and social
costs and returns from international financial capital movements will
often not be the same. international differences in interest rates often
do not adequately reflect international differences in the productivity
of capital; thus, false signals may be given to private investors and bor-
rowers. Furthermore, deficiencies in the adjustment mechanism can
cause a transfer problem—"desirable" net movements of financial
capital may not generate commensurate movements of real resources.2

In many cases, these distortions are the result of poor functioning
of the international monetary system. For instance, greater flexibility
of exchange rates should substantially reduce the type of large, volatile
movements of capital observed recently when parities came under
suspicion, and, likewise, should reduce the distortions (pointed out by
Lutz [17]) caused by differential inflation premiums in the interest
rates of countries connected by temporarily fixed exchange rates.
Similarly, the transfer of real resources in response to net capital
movements would be facilitated.

In such a situation, the best solution would be reform of the ex-
change-rate system. But if this is not possible, there is a case for the
use of selective measures as a second-best policy. In addition, selective

4
We use desirable deliberately, as a weasel word without full definition. An attempt

to give a precise definition would raise enough controversial questions to last a full paper
if not a volume. (What, for instance, was the social productivity of the speculative
capital flows which preceded the British devaluation in 1967, and how does this compare
with the productivity of the movements in earlier crises9 Obviously, it would be difficult
to secure general agreement on the answers to these questions.)

The productivity gains from international capital movements have often been assumed
to occur only when net movements result in the transfer of real resources. There are
additional sources of potential economic gain, however. Cross flows of capital which
result in no net direct resource transfers may still increase economic efficiency. Spe-
cialized knowledge and complementarity between specific economic activities (such as
possible benefits from internal financing) explain much of the cross flows between
countries. Another possible source of gain from gross flows (unconnected with real
resource transfers via the trade balance) is differences in liquidity preference such that a
country may, for instance, lend short and borrow long. Such international financial
intermediation has been pointed to by Despres, Kindleberger, and Salant [3], and has
been the subject of refinement and empirical investigation by other authors, such as
Laffer and Salant in this volume. See also the critical commentary by Haim [10] and
Triffin [22]. A third type of gain comes from the possibility of reducing aggregate risk
through portfolio diversification. See, for instance, G rubel [8].
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measures may correct market imperfections not connected directly
with the exchange-rate system. For example, while the lnterest
Equalization Tax was enacted primarily for balance-of-payments
reasons (as a second-best policy to exchange-rate adjustments), it has
given infant-industry protection to the development of European
capital markets. Thus, it probably has had a beneficial long-run effect
on the efficiency of resource allocation.

Within any given exchange-rate system, policy measures toward
movements of financial capital can be grouped into four major cate-
gories:

I. General monetary (interest-rate) policy can be adjusted to
induce or prevent capital movements.

2. Selective measures can be used for this purpose. These can
range from attempting to twist the structure of interest rates or the use
of official forward intervention or swaps, through moral suasion (volun-
tary controls), to formal requirements or controls and fiscal (tax and/or
subsidy) measures designed to influence the relative profitability of
investing, or borrowing, at home and abroad. These may be applied in
a general or discriminating manner and may be used either to affect
particular capital movements directly or to offset them by inducing
private capital movements in the opposite direction.

3. Capital movements may be financed by reserve movements or
official borrowing and lending.

4. Other components of the balance of payments may be allowed,
or forced, to adjust to capital movements.

• In addition, as we have briefly indicated above, changes in the
exchange-rate system may have important influences on capital
movements. For example, moving toward a system in which exchange
rates are changed frequently — or even continuously — in small amounts
should reduce the frequency of sudden, large capital shifts as the via-
bility of existing rates comes into question under the present system
of adjustable pegs. In turn, assurance that exchange rates will remain

a fairly close to equilibrium should make official financing of transitory
flows of capital more acceptable than under the current system.

• s The feasibility of using official financing to offset undesired capital
movements in place of preventing them by the adjustment of interest
rates, or by the use of selective measures, will be crucially affected by

H
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the size and duration of such movements. Where capital movements
are primarily of the nature of stock adjustments, or their size is fairly
small relative to activity in domestic money markets, ample reserves or
official borrowing facilities would allow countries to maintain a reason-
able degree of monetary independence without the need to resort to
selective measures. A change in interest rates or other incentives for
capital movements would lead primarily to a one-shot adjustment
of portfolios. This adjustment would exert a temporary effect on the
balance of payments and could probably be handled by the use of
reserves. On the other hand, if large quantities of capital would
continue to move internationally as long as differential incentives
remained, official financing could not provide substantive monetary
independence. The magnitudes and stock-flow relationships of inter-
nationally mobile funds are thus of critical importance in determining a
desirable policy strategy. These factors also influence the relative
desirability of using interest-rate policy or selective measures to
suppress capital movements. The greater is the interest sensitivity of
international capital movements and the greater are continuing flows,
the less are the costs of using interest-rate policy.3

Thus, in formulating policies toward financial capital movements
it is important to have a proper theoretical view of the nature of these
movements and some idea of their likely magnitudes. Obtaining rea-
sonable quantitative estimates of these magnitudes depends in turn on 4

the proper specification of the estimating equation, i.e., upon the use of
a proper theoretical framework.

In Section 2 we briefly outline the portfolio-balance model of
capital movements and discuss some implications of this model for
balance-of-payments policy and for research on capital movements.
In Section 3 we describe the empirical implementation of the portfolio
model to estimate an equation for changes in short-term American
claims on foreigners, using quarterly data for 1960—64; in Section 4,
the data sample is extended to 1968 and the effects on short-term
claims of the capital-controls program of the United States are ex-
amined. Finally, in Section 5, as another illustration of the importance
of the portfolio approach for the formulation of policy concerning cap-

For further discussion of this point, see, for instance, Willett [26], and Willett and
Forte [28].
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ital movements, we consider its implications for the existence of the r
constraint on domestic interest rates which many writers have sug-
gested would occur under an exchange-rate system of sliding parities.

2 THE PORTFOLIO-BALANCE MODEL OF CAPITAL
MOVEMENTS

THE portfolio approach to capital flows relates equilibrium holdings
of stocks of assets to levels of interest rates. This is a simple applica-
tion of the portfolio-distribution model developed by Tobin [21] and
Markowitz [18]. This approach to international capital movements
has been applied by a number of authors in recent years, including our-
selves in earlier work, and by still others in several of the papers pub-
lished in this volume.4 Hence our present treatment of this concept
can be brief.

For any given constellation (or vector) of rates of return, each in-
dividual has an equilibrium distribution of various types of assets in
his portfolio. If this distribution is not itself dependent on the size of
the portfolio, then the fraction of the portfolio held in each type of

• available asset can be written as a function of the vector of rates
of return:

(1)

is the fraction of net worth, V, held in assetj, and I is a vector of
interest rates i' j". As P rises, Va/V will generally rise.5 We would
expect that after some point this relationship would become nonlinear,
with successive increments calling forth progressively smaller adjust-
ments in V-'f V.

References to many of these papers may be found in Officer and Willett [19]. In
addition to the papers in this volume, see also Levin [16] and Lee [15].

It is, of course, theoretically possible for wealth effects to offset substitution effects
so that V would fall, but we consider such dominance to be unlikely empirically.
However, wealth effects may make the absolute level of interest, as well as interest
differentials, an important factor in portfolio allocation. See Willett [25]. For a recent,
more general treatment of wealth effects, see Stiglitz [20].
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Interpreting this equation in the case of American holdings of for-
eign securities, VI, we have

g(i(, Zr), (2)

where is "the" foreign interest rate, is "the" domestic rate, and Z
includes variables such as evaluation of risk and exchange-rate ex-
pectations, which are held constant while we look more closely at the
relationship between asset holdings and interest rates.

Multiplying (2) by the "scale variable" V gives a relation deter-
mining the equilibrium holdings of foreign assets6

V'= Vg(i', jd; Z). (3)

(Time subscripts will be included from here on only where they are
needed to avoid confusion.)

We should note that for empirical estimation this function will
have to be modified to account for any special information we have
about the determinants of holdings of the particular series we choose
for V'. For example, in estimating equations for short-term claims on
foreigners, we would want to add exports to the explanatory variables
in (3) to account for the role of short-term lending in financing foreign
trade. Since this is not particularly related to the size of the portfolio,
we would add terms in exports to the right-hand side of(3), rather than
including exports in Z, which pertains only to the distribution of the
portfolio. For the present we shall stick to the formulation in (3) to
focus on relationships between the interest rates and capital flows.
Complications will be added and discussed when we come to an ex-
ample of empirical estimation.

What, now, is the effect of a change in interest rates on holdings
of foreign assets, V'? At a given level of portfolio size, fr'0, the effect
of a rise in "the" foreign rate is given by

dv' ag
di'

— v0 (4)

Equations (l)—(3) give the usual specification of an asset demand-equation in the
literature on financial models. See, for instance, equations (l).-(4) of the prototype
model of Brairiard and Tobin[1, p. 101].
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The increase in the foreign rate causes a stock shift in the equilibrium
distribution of the portfolio toward foreign assets. With a given port-
folio size, and ignoring transactions costs for the moment, this stock-
shift effect is a once-for-all change in portfolio distribution.

But portfolios grow over time, and the higher foreign rate should
raise the fraction of portfolio growth that goes to accumulation of for-

- eign assets.7 With a given vector of interest rates, the growth in foreign
assets is given by

•

- jd; Z). (5)

An increase in the foreign interest rate will increase V'—the equilib-
rium flow into foreign assets from portfolio growth—by

• (6)

The most interesting point here is not that there is a continuing flow
effect, but that the fairly general model of portfolio distribution given

1 by (1) implies a very rigid relationship between the continuing flow and
s the stock-shift effects. Dividing (6) by (4) we obtain
1 Flow effect — dJ'ç/di —

7(

1

The ratio of the flow effect to the stock effect is equal to the rate of
) growth of the "scale variable." 8 Assume that portfolios are growing

• ,. at, say, 10 per cent per year; then if an increase in the foreign rate of
- I per cent gives a stock shift of, say, $500 million, the initial effect on

the continuing annual outflow would be $50 million per year. This ef-
s fect itself would, of course, also grow at 10 per cent annually.

However, the presence of this continuing flow effect does not imply
that an increase in foreign interest rates will necessarily lead to worsen-
ing in the balance of payments. This is because the continuing outflow

The model developed by Grubel [8] is essentially the same as ours, but in his conclu-
sions he failed to recognize this continuing flow effect. See Willett and Forte [28, p.
249]. An earlier application of portfolio theory to aspects of international short-term
capital movements is given in Grubel [7].

Equation (7) is simply a mathematical equivalent of the assumptions behind equation
(3). This equation contains no new information beyond that in (3).
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due to the increase in it may be offset by the increase in interest earn-
ings both on the existing stock of claims on foreigners, V'0, and on the
increase on that stock, dV'. Earnings on the existing stock would rise

by Vtdi'. In addition, the stock that is shifted abroad, dV'= di',

will earn interest at the rate so that the total annual interest earn-
ings would be approximately

p

This amount would act as an offset to the continuing flow effect,

dV' = k" dY. Thus the continuing-flow effect would outweigh the

increment to interest earnings if

i. (8)

Thus the growth rate of V must be sufficiently greater than the foreign
interest rate, V, that condition (8) is met if the continuing flow effect is
to outweigh the effect on interest earnings. If this is not the case, an
increase in foreign rates may, on balance, improve the sum of the cap-
ital account plus investment income once the stock-shift is completed.

While presented in terms of the effects of interest rates on the port-
folio allocation of assets, the same point has general applicability to
other types of expected return, such as expected movements in ex-
change rates; and to decisions concerning borrowing, spot, and for-
ward speculation, and the movement of funds by leading and lagging
commercial payments.9"°

'Spot speculation and uncovered interest arbitrage are, of course, the same thing.
On the application of portfolio theory to forward exchange speculation, see Feldstein
[5). A stock-adjustment approach to trade financing, which can be used to consider the
effects of speculative changes in leads and lags, is presented in Willett [24]. On capital
movements via changes in leads and lags, see Einzig [4], Hansen [II], Katz [12], and
White [23].

'° For discussions of the balance-of-payments costs of such policies in terms of
increased interest payments, speculative profits of foreigners, and a worsened trade
balance see, for instance, Grubel [7, chap. 16), Hansen[l I, chap. 9], and Willett and Forte
[28]. In the last-named paper it is estimated that for the United States, the long-run
balance-of-payments effects of an increase in domestic short-term interest rates will
probably be negative, with increased interest payments exceeding induced capital in-

L
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The stock/flow relationship implicit in the theory of portfolio dis-
tribution has a number of interesting implications for balance-of-pay-
ments policy and research. First, since the flow effect is small relative
to the stock-shift, interest-rate policy for external purposes is more a
policy influencing levels of than balance-of-payments flows.
It is changing interest rates that produce large continuing flows in the
balance of payments; high rates primarily affect reserve positions. As
was previously indicated, this relationship also means that the balance-
of-payments costs of high interest rates, or forward intervention, may
exceed the continuing balance-of-payments gains, once the stock ad-
justment has been substantially completed.

The second point is that continuing flow effects in the data on cap-
ital movements will probably be very hard to see if the portfolio theory
is correct. With interest rates continually changing, the stock-shift
effects would tend to swamp the continuing flow effects. Thus, the ex-
istence of continuing flow effects will be hard to confirm empirically,
and will probably have to be built into econometric models by assump-
tion.

Finally, if the portfolio model is correct, the concept of an elas-
ticity of capital flows with respect to interest-rate changes is a bit fuzzy.
There is an elasticity of equilibrium stock with respect to interest
rates, and an elasticity of continuing flow with respect to interest-rate
changes. The two are related by the rate of growth in portfolios.

As suggested above, application of the portfolio model to the data
requires numerous modifications. First, the existence of complica-
tions like transactions costs and tax laws implies that adjustment to
changes in interest rates will be lagged and incomplete. Since additions
to portfolios impose costs, whether acquisitions are made at home or

flows. H. Peter Gray [6] has recently pointed out that there may be an upward bias in
the Willett and Forte calculations of interest costs because of an implicit assumption
in their calculations that net interest costs on official dollar holdings were not reduced
as a result of the induced stock adjustment of private funds. However, the Willett and
Forte calculations also erred in the opposite direction by treating as non-interest-
bearing demand deposits a large quantity of liabilities of American commercial banks
to foreign branches which are, in fact, predominantly financed at Eurodollar rates. Since
Eurodollar rates tend to follow American short-term interest rates upward very quickly
(see, for instance, Branson [2, p. 102]), the original calculations understated interest
costs on this score. As it happens, these two biases are roughly equal in magnitude, so

- that the original estimates can stand.

.
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• abroad, redistribution of a portfolio by reallocating additions — leaving r
the existing stock unchanged—can spread the stock-shift effect over
several months. If empirical work does not take this lag into account,
it may appear that one is observing a relation between interest-rate

• levels and capital flows.u
Next, if we use balance-of-payments data on capital flows in em-

pirical work, we must recognize that observable variables other than
interest rates also affect the measured flows. In the example to be given

• below, exports clearly affect short-term claims on foreigners through
trade finance, and moreover, we must allow for the effect of the balance-
of-payments programs of the United States. In addition, there are
variables that are more difficult to observe (which we have included in
the Z variable of equation (3)), such as the effects of speculative ex-
pectations and of the availability of credit. The best we can get, at least
in the current state of the economist's art, are estimates of the differ-
ential effects of changes in interest rates and foreign trade on short-
term claims, for instance—not a complete explanation of what moves
short-term claims.

There are also problems concerning the relevant measure of port-
folio size, V, and possible effects from changes in the composition of
V (such as might be brought about by an open-market operation, for
instance), and problems involving the interaction between capital flows
and interest rates at home and abroad. The equations for capital flows
are part of a world characterized by simultaneity, in which capital
flows affect interest rates, as well as vice versa. Furthermore, an in-
crease in domestic rates of interest will, at least in theory, be asso-
ciated with a fall in portfolio size as bond prices fall. If a rise in do-
mestic rates is due to the domestic authorities' tightening action, the
reduction in portfolio size will add to the effect of higher rates in re-
ducing capital outflows. But if the rise in domestic rates is due to a cap-
ital outflow caused by a rise in rates abroad, the drop in portfolio size
will reduce the increase in outflow. V

"This may have led several authors to reject the stock-adjustment theory on the basis
of empirical results which were, actually, not inconsistent with a better specification of
the portfolio model. For discussions of the specification problems involved in the early
published studies of financial capital flows from the United States, see Wlllett [27, chap.

P

5] and the papers in this volume by Stern and Learner and by Bryant and Hendershott.

L
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Even with all of these empirical difficulties, we can find fairly reg-
ular relationships between interest rates and capital flows in the data
for the United States.'2 Here we will give an example of the applica-
tion of the portfolio theory to the determination of changes in American
short-term claims on nongovernmental foreign contacts. This will give
us an idea of the expected magnitude of the stock and flow effects of
changes in interest rates.

3 ESTIMATION OF AN EQUATION FOR SHORT-TERM
CLAIMS, UNITED STATES, 1960—64

AS WE suggested above, several modifications and assumptions con-
cerning the form of equation (3) must be made before we can get on to
estimating its coefficients. First, we will modify the equation by adding
current and lagged terms in exports to the set of explanatory variables.
Next, we assume that the function g(i1, ?'; Z) is linear, and that all
variables include both current and lagged values. Finally, we will es-
timate the equation in first-difference form so that it is an equation for
changes in short-term claims on foreigners—a capital flo;t' equation.

With these modifications, the basic form of the estimating equa-
tion is

4

= + +

+ + r,4X,,, + (9)
k=O

This form of (3) assumes that includes a constant term, accounting
for the presence of alone in (9). Definitions and units of variables
are given in Table Various rates of interest were experimented

2 This is not at all to say that further research attempting to take into account the types
of difficulties mentioned above is not needed. For an in-depth study of one bilateral flow
that examines such problems, see Bryant and Hendershott in this volume.

A listing of the data used in Sections 3 and 4 can be obtained from William Branson,
Department of Economics. Princeton University.



Variable Definition Units

iW1 Changes in American short-term claims
on private foreigners

$ million,
quarterly rates

Changes in merchandise exports from
the United States

$ million,
quarterly rates

V Net worth of American households $ trillion
I 3-month Treasury bill rates Percentage points

with; the only ones with significant explanatory power that we discov-
ered were the American 3-month bill rate, the British 3-month bill
rate, and the Canadian 3-month bill rate,

We also experimented with forms of (9) that use changes in ex-
ports, as the scale variable, and that insert the export term into the
equation in a way interrelated with But as a single scale-variable

performed much better than while scarcity of observations
prevented the use of more complex forms of the equation that inter-
relate and but also add variables to the right-hand side. As more
data become available, this defect can be remedied, and presumably
more interest rates will be identified as significant in estimation.

Equation (9) was first estimated on quarterly data from 1960
through 1964. This was done for two reasons. First, these data fall
in time between the formal reestablishment of European convertibility
in 1958 and the emergence of the Eurodollar market in 1959, on the
one side; and the beginning of the American program of controls over
capital flows in 1965, on the other. Second, the estimated equation can
be compared with earlier work by Branson [2] that did not tecognize
the role of the scale variable and the "continuing flow"effect of changes
in interest rates. The comparison will tell us if the explanation of cap-
ital flows is improved by this refinement.

We should note that the contemporaneous value of the rate in the United States
was not significant in any of our estimates. This has been a persistent result of our study
of capital flows. See [2, p. 1501.

I
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TABLE I

Definitions and Units of Variables in Equation (9)
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TABLE 2
If.

Coefficients of Equation (9) Estimated on Quarterly Data, 1960—64

Variable

Coefficient
(Standard

Error) Variable

Coefficient
(Standard

Error)

Constant 116.30
(73.30)

—149.8
(44.1)

LW1 4131.7
(2212.9)

54.2
(44.1)

0.584
(.139)

69.4
(43.8)

0.403
(.158)

81.4
(41.5)

A(VitJS)t_i —181.2
(95.0)

• R2=.73.
Durbin-Watson statistic = 1.93.
Standard error of estimate = 180.4.

Table 2 gives the coefficients and statistics of equation (9), es-
• timated on quarterly data, 1960—64. Several features of the estimated

equation are of interest:
1. The equation fits much better than it did before the scale-var-

iable V was introduced. The earlier equation [2, P. 150] had R2 = 0.58.
2. The American and British rates on short-term bills are quite

significant in explaining short-term flows from, or into, the United
States, while the Canadian rate is only marginally significant.

3. The sum of the coefficients in the American bill rate, —33 1.0, is
larger than that of the foreign rates, 205.0. This suggests that an in-
crease of the same magnitude in all rates will reduce capital outflows
from the United States.

4. The total coefficient on 0.98, corresponds fairly closely to
the earlier estimate [2, p. 150], of 0.94.

With a total coefficient of —33 1.0 for the American interest rate,
and V1 at $2.20 trillion in the fourth quarter of 1964, a 1 percentage

L

L
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point increase in (with foreign rates unchanged) in 1964-IV would
give a stock-shift toward the United States of

(331.0)(2.20)(1.0) = $730 million.

This shift would be completed three quarters after the change in the
interest rate.

The continuing flow effect of an increase in of 1.0 in 1964-IV,
with V growing at 7 per cent per year, would be

(33l.0)(2.20)(.07)(1.0) = $51 million.

Thus, the annual flow effect would be 7 per cent of the stock shift, as
shown by the earlier arithmetic.

If foreign rates adjusted fully to changes in American rates, the
net coefficient of —126.0 would substitute for —33 1.0 in the example,
giving a stock-shift toward the United States of

IXVI= (126.0)(2.20)(l.0) = $277 million,

and a continuing flow effect of $19 million per year.
These estimates may be closer to actuality than the "no-reaction"

estimates, so that we might conclude that a I percentage point increase
in the U.S. Treasury bill rate near the end of the 1960—64 period would
yield a reduction in the outstanding stock of short-term claims on for-
eigners of about $300—$400 million in three quarters, and reduce the
subsequent outflow by about $20—$30 million per year.

4 THE IMPACT OF THE CAPITAL CONTROLS
PROGRAM AN EXTENSION OF THE EQUATION

TO THE 1965—68 PERIOD

IN FEBRUARY of 1965, the Administration imposed voluntary restraints
on short-term lending to foreigners; these restraints were made man-
datory in January, 1968. In general, the program initially required
banks to limit their increase in short-term claims to 5 per cent in 1965,
and 4 per cent in 1966, leaving the ceiling at the end of 1966 at 109 per
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cent of claims outstanding at the end of 1964. During this period, short-
term outflows were reduced substantially (with negative outflows in
some quarters), so that outstanding claims were well below the ceiling
at the end of 1966.

With this leeway in mind, the Administration held the ceiling on
outstanding claims constant at 109 per cent of the 1964 level in 1967,
and reduced it to 103 per cent in 1968, with controls becoming man-
datory. We can get a rough picture of the effects of the program by
using our estimate of equation (9) on the 1960—64 data to predict what
outflows there would have been from 1965 through 1968, and then
comparing these predicted values with the actual flows. This compar-
ison is shown in Chart 1, where the dotted line shows predicted values,
and the solid line shows actual values.

CHART I

Actual and Predicted Changes in Short-Term Claims on Nongovernmental
Foreigners from the 1960—64 Equation

Million dollars
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Chart 1 shows that a large gap opened between actual and pre-
dicted outflows in 1965, with actual figures below predicted ones. The
gap narrowed somewhat in late 1965, and from then on, movements in
capital flows (quarterly changes in flows) were fairly similar in the two
series, with actual figures below predicted ones until late in 1968.

Our interpretation of these results is that during 1965 the banks
reduced outflows enough to get their transactions well below the ceil-
ing, producing the leeway that so bothered the Administration in 1967
and 1968. Once the stock of claims was sufficiently below the ceiling,
the banks could then react "normally" to changes in capital flow de-
terminants, rather than having to worry continually about bumping up
against the ceiling. Capital flows were then kept at an average level
below normal, but continued to react to changes in interest rates, trade
flows, and total assets in the usual way.

With this view of movements in the data from 1965 to 1968 in
mind, we can now extend the period of estimation of equation (9)
through 1968, adding two dummy variables that reflect the reactions
to the programs as interpreted above. The first dummy variable, 0
Stock, is set at unity in 1965-1—1965-Ill, and zero elsewhere. This
should give us an estimate of the initial stock-shift effect as the banks
got their transactions below the ceilings. The second dummy, 0 F/wi;,
is set at zero through 1965-111, and unity from l965-IV through 1968-
IV. This should yield an estimate of the continuing effect of the pro-
gram on the outflow of private American short-term capital.

The results of reestimation of equation (9) on quarterly data,
1960-I—1968-Iv, are shown in Table 3•15 The Canadian interest rate,
which was marginally significant in the 1960—64 estimates of Table 2,
had coefficients smaller than their standard errors in the 1960—68 es-
timates, so the variable was dropped from the equation in the 1960—
68 estimates of Table 3.

We found several aspects of the reestimates interesting:
1. The sum of the coefficients on changes in exports from the

United States—AX—is reduced from 0.99 in Table 2, to 0.63 in Table

" En reestimation, a large negative residual was noticed in 1964-Ill, the quarter in
• which the Interest Equalization Tax was introduced. With no ready explanation of why

• the LET should have so affected short-term claims of the United States, we eliminated
that observation by addingadummy with the value unity in 1964-Ill and zero elsewhere.
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TABLE 3

Coefficients of Equation (9) Estimated on Quarterly Data, 1960-68

Variable

Coefficient
(Standard

Error) Variable

Coefficient
(Standard

Error)

Constant 195.85
(53.39) .

—140.0
(41.5)

2890.4
(1087.3)

53.2
(23.8)

0.371
(.095)

DStock —584.3
(111.9)

0.260
(.096)

D Flow —163.2
(69.6)

R2= .72.
Durbin-Watson statistic = 2.12.
Standard error of estimate = 172.9.

3..This may reflect the impact of the capital restraint program on trade
financing by American banks.

The interest-rate coefficients are smaller in the 1960—68 esti-
mate than in the 1960—64 estimate. The United States bill rate lagged
one quarter was thoroughly insignificant and was dropped from the
estimate.

3. The coefficient of the American rate of interest, —140.0, is
still greater (in absolute value) than that of the foreign rate, 53.6, so
that an equal increase in all rates still gives a reduced outflow of short-
term capital.

4. The stock-shift effect of introducing the program on short-
term claims was apparently about $600 million per quarter for three
quarters. The effect on continuing quarterly outflows was to reduce
them by about $160 million. These are not, however, net gains from the
program, because there were probably offsets in decreased inflows of
foreign capital.'6

'"See, for instance, the discussion in Haberler and Willett [9, pp. 14—18] and the
econometric work by Laffer [14].

*

I,
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The 1960—68 estimates suggest that the program reduced the
sensitivity of short-term capital to changes in interest rates. With the
estimates of Table 3, a 1 percentage point increase in (with foreign
rates unchanged) in 1968-tV, with at $2.91 trillion, would give a
stock toward the United States of

(140.0)(2.91)(I.0) = $407 million,

and a continuing flow effect of $28 million per year with net worth
growing at 7 per cent per year.

An equal one-point increase in both the American and British
rates would give a stock shift toward the United States of

IM/1= (86.8)(2.91)(l.0) = $252 million.

Thus, the program may well have damped the interest sensitivity of
American funds, but the interest-rate variables were still significant.

As we said earlier, these estimates of equation (9) clearly do not
provide a complete explanation of flows of private American short-
term capital. For that, a much more painstaking and detailed empirical
study, such as that reported by Bryant and Hendershott in this volume,
will probably be necessary. But these estimates do give a rough idea
of the differential effect of changes in interest rates on short-term capi-
tal, and also give us an idea of the quantitative effect of the restraint
program of the United States.

The results also show that a proper specification of an equation
such as (3), incorporating both the stock and flow effects, gives reason-
able econometric results. This adds one more shred to the mounting
evidence that capital flows are a tractable subject for econometric
research.

5 THE CONSTRAINT ON INTEREST RATES UNDER A
SLIDING-PARITY SYSTEM OF EXCHANGE RATES

ONE familiar argument against a sliding-parity system of exchange
rates is that relative interest rates would have to adjust to the rate of
change of parity to prevent large outflows of capital from the devaluing
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• country. This argument thus says that there is no (or little) gain from a
• sliding-parity system in terms of freeing monetary policy to meet do-

• mestic targets; monetary policy must still compensate for movements
• in parity.

In this section we extend the model developed in Section 2 to
consider exchange-rate expectations, and show that on a portfolio-
adjustment view of capital movements, this "interest-rate constraint"
is much weaker than would be implied by a flow theory. Essentially,
the capital outflow that results from a change in the expected rate of
change of parity from zero to, say, the maximum negative rate of
change allowed in the system, is a one-shot affair. Furthermore, it

• will be reversed if and when the expected rate of change returns to
zero as the exchange rate reaches a new equilibrium.

• Expected changes in the exchange rate should enter decisions on
• portfolio allocation analogously to interest rates. The expected return

from uncovered capital movements depends on (a) differences between
interest rates at home and abroad, and (b) expectations concerning the
spot exchange rate at the time of maturity of the financial instrument in
question. The relative importance of these two components depends on
the length of time to maturity (or the anticipated time to repatriation).
The shorter the time period in question, the more important are ex-
pected movements in the spot rate. On a one-month loan, the move-
ment of the spot rate from the bottom to the top of a 3/4 per cent band
in each direction around parity would be the equivalent of an 18 per-
centage point difference in interest rates expressed in annual rates. On
a three-month loan such a movement would be the equivalent of a
6 percentage point difference in interest rates. And on a ten-year loan,
such an exchange-rate movement would be the equivalent of a differ-
ence in interest rates of only 15 basis points (0. 15 percentage points).

This relationship between the time to maturity and the relative
importance of interest-rate differentials and exchange-rate movements
illustrates the importance of the smoothness of a parity movement in

• situations in which the spot rate is confidently expected to move in
line with changes in parity. Suppose that adjustments in parities are
made only quarterly. Then for one-month loans, each '/2 per cent
jump, when it occurred, would be the equivalent of a 6 percentage
point difference in interest rates. A discrete 2 per cent jump under a
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New Look Bretton Woods system would be the equivalent of an 8
percentage point difference in interest rates on three-month loans dur-
ing the quarter in which it occurred.'7

In the case of fairly smooth, continuous movements in exchange
rates, as should occur under a system of sliding parities, we can extend
the model of Section 2 to include exchange-rate expectations specifi-
cally by adding the expected rate of change of the price of domestic
currency, to the explanatory variables in the portfolio-distribution
function (2). We can then rewrite (2) as

g(jd, re; Z'). (10)

With any given j(I and i' values, and exchange rates expected to remain
constant so that re = 0, a given proportion of portfolios will be held
abroad. As portfolio size, V, grows, claims on foreigners, will
grow, giving "normal" capital flows with given interest rates.

If, in this situation, the domestic currency begins to fall and the
rate of decrease is expected to continue, re becomes negative and the
desired proportion of portfolios held abroad, V1/ V, will rise, generating
a stock-shift outflow of capital. To prevent this outflow, the domestic
interest rate would have to rise relative to the foreign rate. This is the
interest-rate constraint, in the framework of the stock-adjustment
model.

But once this initial stock-shift is completed—over perhaps three
quarters, on the evidence of Sections 3 and 4—the continuing capital
outflow due to the continuing crawl of the parity will be only a fraction
of the initial shift. Furthermore, if the crawl slows, a reflow of capital
will begin, and when the exchange rate reaches a new equilibrium, so
that Te returns to zero, this return flow should, ceteris paribus, be equal
to the initial stock-shift plus the accumulated continuing flow effect of

• the temporary downward crawl of the parity.
This result simply says: if I hold a given proportion of my assets

abroad with a given set of interest rates and a constant exchange rate,
when the price of the domestic currency begins to fall I will transfer

For further discussion of the comparative speculative incentives for short-term
capital movements under alternative exchange-rate systems, see our contribution to
Willett, Katz, and Branson [29].
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more of my assets abroad to increase my return, and I will also transfer
abroad a larger fraction of any additions to my portfolio. When the
exchange rate stabilizes again, if interest rates have not changed and
my portfolio was in equilibrium to begin with, I will transfer back
both the initial asset-shift and the assets accumulated abroad due to the
drop in the exchange rate.'8

The estimates of Section 3 suggest, for example, that the initiation
of an upward crawl in the dollar price of foreign currencies of 1 per
cent a year would lead to a stock-shift outflow of American short-term
capital of about $0.7 billion, since this would be comparable to a one-
point drop in the American interest rate relative to foreign rates. This
would be followed by a continuing outflow of perhaps $50 million a
year as long as the crawl continues. If the rate reached a new equilib-
rium after two years, the return flow would include both the original
flow and the accumulation of the continuing flow that was due to the
crawl.'9

The constraint on interest rates should be compelling, therefore,
only if the country's reserves were dangerously threatened by the
temporary stock-shift outflow due to initiation of the crawl. When the
rate reaches a new equilibrium, capital that left the country due to
expected exchange-rate movements would return.

One way to ensure that countries retain freedom of monetary
policy—freedom from the "interest-rate constraint"—would be to
arrange for official recycling of funds that flow in response to changes 4

in re under a sliding parity. Our estimates in Section 3 indicate that such
movements would not be so large that they could not usually be han-
dled in this manner. The prospect that the loans under a recycling
agreement would be repaid when the rate reaches a new equilibrium
should reduce opposition to recycling, and a recycling agreement
should reduce opposition to a sliding-parity system, thus improving
both the short-run and long-run stability of the system.2°

"A numerical example of this process is given Willett, Katz, and Branson [29, p. 9].
"We should note that the appropriate measure of the interest-rate constraint is how

much interest rates would have to be raised above the level desired for domestic pur-
poses in order to keep capital from flowing in response to a change in Often the
factor leading to a change in 1', would also move the desired level of domestic interest
rates in the direction dictated by the change in See Willett, Katz, and Branson [29,
pp. 5—6].

20This is discussed at greater length in Willett, Katz, and Branson [29, pp. 31—341.
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COMMENTS

M. JUNE FLANDERS
PURDUE UNIVERSITY

Studies such as these are welcome additions to the literature on
optimum policies for an open economy. In the conventional neo-
Keynesian theory, the monetary authorities in a closed economy can
control either the money supply or the rate of interest. In the models of
an open economy built by Mundell and others — and represented at this
conference by Floyd's paper, for example—the monetary authorities
can influence either the exchange rate or the balance of payments.
They have, however, no power to affect (let alone determine) domestic
monetary magnitudes. The reason for this, of course, is the assumption

F
that international capital movements are infinitely elastic with respect
to interest-rate differentials.

In the real world of the 1970's there are probably few countries
which are either completely "closed" or "small" in the Mundellian
sense. Thus, for example, the Federal Reserve Board has been under-
standably chagrined but not-so-understandably surprised that a tight-
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ening at home has induced an inflow of short-term capital from abroad.
While the Federal Reserve Board decries the weakening of its control
over domestic monetary conditions, neither the Board nor anyone else
has denied that its influence remains substantial. We have, therefore,
neither of the two extremes of the models described above: the elas-
ticity of demand for foreign assets is clearly neither zero nor infinity.
Qualitative solutions to the model are therefore nonexistent and we
must seek quantitative solutions. Now the precise size of the elastici-
ties is important. Note, however, that in both papers only part of the
international capital flow is being measured, namely the response of
movements of American capital to differentials in interest rates here
and abroad. Foreign claims on the United States are excluded. There
is no reason to assume that the elasticities are the same in both direc-
tions, so that predictions as to the balance-of-payments impact of
changes in interest rates could be misleading.

Both studies incorporate the notions of portfolio theory into an
analysis of international capital movements and attempt to settle
finally the stock versus flow argument which has persisted in this area.
It turns out, after all, that everybody has been partly right. To the
question, "Is the response of short-term capital to international dif-
ferences in interest rates a stock adjustment or a flow?" the answer is,
"Both." There is a stock adjustment as asset-holders find themselves
out of equilibrium when the structure of world interest rates changes.
There is a flow as the total portfolio of the asset-owners grows and a
constant share of the increase is allocated to foreign assets. When
interest rates change at home or abroad, this share of the increase
changes. The flow thus generated is, however, small relative to the
size of the initial stock adjustment. Changes in the flow are smaller
yet in importance. In order to increase the international "flow" of
capital (in the conventional sense), it is necessary to change interest
rates repeatedly and thus to elicit continual stock adjustments. A more
general model would, of course, have to allow for the impact of these
changes in interest rates on the "scale variable" through a change in
bond prices (which Branson and Willett recognize but do not treat)
and perhaps, also, on its rate of increase if borrowing and investing
decisions are influenced by the rate of interest.

Finally, in this general vein, we note that although the discussions

—-
4 — . — —
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here (and elsewhere) are in terms of responses to interest-rate
ferentials, neither of these studies specifies this formally. In both.
desired holdings of foreign assets are functions of both foreign and
domestic interest rates, but not necessarily of the difference between
them. According to Branson and Willett, the coefficient of changes in
foreign interest rates is smaller than that of domestic interest rates (in
absolute value). The policy implication of this is that a rise in domestic
interest rates would lead to a backflow of American capitai even if
foreign interest rates rose by the same number of percentage points;
that is, even if the United States were a "large" (indicating the opposite
of "small") country. It does not follow from this, of course, that the
United States should continually boost its own, and therefore the
world's, interest rates in order to eliminate or ameliorate its balance-of-
payments problem. First, such a policy has numerous implications for
growth rates, income distribution, and economic welfare in general.
Second, these results of Branson and Willett are not entirely con-
sonant with those of Miller and Whitman. In the latter paper, the co-
efficient of foreign interest rates (the average of rates in four recipient
countries), when significant, is somewhat greater than the absolute
value of the coefficient of domestic interest rates. Whether the dif-
ferences are significantly nonzero is not clear. In any case, the Bran-
son and Willett result is not repeated here.

The similarities and differences between the empirical results of
the two studies raise interesting questions. I shall state some of them
(it being clearly understood that they are indeed questions). As far as I
can tell, the major dependent variable is the same in both estimations:
the stock of short-term claims on nongovernmental foreigners held by
Americans at the ends of quarters. The denominator (Miller and Whit-
man) or scale variables (Branson and Willett) differ, however. Miller
and Whitman have two alternatives. The first, A', is short-term U.S.
government securities plus "bank loans, n.e.c." and "other loans," as
reported in the Federal Reserve flow-of-funds tables. The second,A,
isA' plus long-term U.S. government securities, state and local secur-
ities, mortgages, and corporate and foreign bonds. The former seems to
perform somewhat better, but the difference is not dramatic. Branson
and Willett, on the other hand, get good results using a much broader
category, namely "net worth of households." One explanation of the
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similarity of results, despite the apparent differences in variables, is
that the two variables used as normalizers are highly correlated with
one another.

A second difference, more puzzling, is that Branson and Willett
estimate a demand equation (at any rate, they call it a demand equa-
tion), and Miller and Whitman say that they are estimating a reduced
form of two equations, demand and supply. Yet the results are similar,
and the estimating equations are similar, at any rate in the major in-
dependent variables. That is, the coefficient of the domestic interest
rate is expected to be negative; the coefficient of the foreign interest
rate is expected to be positive. To be sure, there are differences
between the estimating equations, but not, it seems, in any important
respect that distinguishes between a demand equation and a reduced-
form equation. One possible explanation of this is that the supply of
foreign assets to Americans is infinite. The analytical model of Miller
and Whitman emphasizes "borrowing" on the part of foreigners. The
supply of assets matters, because foreigners choose where to borrow,
and they worry about the variance of the expected rate they must pay
for loans from the United States (including both expected changes in
the exchange rate and the cost of being cut off from domestic sources
of funds at some point in the future if they become too dependent on
American lenders). The reduced-form equation, like Branson and
Willett's demand equation (and like my own view of the world),
pictures Americans taking the initiative and anonymously purchasing
transferable financial assets in the money and capital markets of foreign
countries, or simply making deposits in foreign banks. The Miller and
Whitman view of the world may be more accurate, but they have been
unable to test it, since they substitute rates on treasury bills and call
money for the "loan rate" which they were unable to observe, and are,
moreover, unable to find a suitable proxy for expected changes in the
exchange rate. At the same time, neither Miller and Whitman nor Bran-
son and Willett are able, in their estimations, to assure us that there is,
in fact, no simultaneity; that American lending does not affect foreign
interest rates (which according to the foreign press, it does)—in short,
that the United States is not a "large" country.

Finally, as a general reaction to both studies, it is disturbing that
things should apparently work out so well in the absence of any con-
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sideration in the estimations of actual or expected exchange rates.
First, the interest rates used in the estimations are uncovered rates,
and yet differences in recipient countries' forward-rate policies (both
between countries and over time) do not appear to have mattered.
Perhaps, however, they did. This may be the reason why, in general,
foreign interest rates are poorer explanatory variables than domestic
rates, and why the studies get different results with respect to the re-
lationship between the coefficients of domestic and foreign rates of
interest. Secondly, expectations of changes in exchange rates appear
not to have mattered. This may be fortuitous, however. The worst of
the flights from sterling, for example, do not coincide with the diver-
gences between actual and predicted values for capital outflow in the
1964—68 period, as computed by Branson and Willett. This may be
due to the fact that the United Kingdom is evidently not a major re-
cipient of United States short-term capital. But this, in turn, raises the
question of why the United Kingdom Treasury bill rate is the only
foreign interest rate to yield satisfactory results in the Branson and
Willett study. Possibly this bill rate is a proxy for something else, per-
haps the Eurodollar rate. In short, at the risk of appearing ungracious,
I would argue that it is incumbent upon the authors to explain why their
results are so good.

RUDOLF R. RHOMBERG
INTERNATIONAL MONETARY FUND

The two papers presented in this session are concerned with the
sensitivity of the outflow of short-term capital from the United States
to factors influencing it, such as changes in interest rates and mer-
chandise exports, or the Government's capital restraint program.
Estimation of these influences is the main purpose of the paper by
Miller and Whitman. Branson and Willett also estimate equations
explaining these short-term capital flows and use them to illustrate
certain general conclusions for policy toward capital movements.
This comment will be divided into: (1) some remarks on general
methodological questions raised by these papers; (2) a review of the
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•
econometric techniques and results; and (3) observations on the policy

• conclusions drawn by Branson and Willett.

GENERAL METHODOLOGICAL PROBLEMS

The first question concerns a fundamental point: Should the de-
terminants of short-term capital flows be assessed in isolation from the
movements of other capital-account items and (most) current-account
magnitudes? A number of reflections render this approach dubious.

First, movements of short-term capital are directly dependent
not only on merchandise exports (trade financing), but also on other
items of the balance of payments. For instance, changes in long-term

• capital flows may induce, or be accompanied by, short-term capital
flows in the opposite direction when the proceeds of long-term loans
are not immediately transferred.

• Second, short-term capital movements and the rest of the balance
of payments are indirectly interdependent through the adjustment
mechanism. Under freely fluctuating exchange rates, without official
intervention in the exchange market, short-term movements, which
(especially in the very short run) tend to show a higher responsiveness
to the exchange rate than other components of the balance of pay-
ments, are determined by the sum of the other components, with the
exchange rate moving so as to achieve this balance. The par-value
system is characterized by a combination of official intervention (re-

• serve changes) and exchange-rate movements within permitted mar-
gins. Compared with a system of floating rates, under this system the
balance-of-payments adjustment function of short-term capital move-
ments (through response to changes in exchange rates) is somewhat
lessened, but it is not entirely absent. If components of the balance of
payments were to be ordered in sequence from the most nearly au-
tonomous (say, private remittances or contractual interest payments)
to the most nearly "accommodating," the category of short-term cap-
ital movements as a whole would doubtless hold a place near the "ac-
commodating" end of the list. This accommodation is achieved
partly through the exchange-rate mechanism and partly in other ways.
Even if the equation for the flow of short-term capital adequately
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reflected these relations, there would still be the problem of consistent
estimation of its coefficients within this system of simultaneous equa-
tions; a single-equation approach would be found wanting.

Third, the same question could be raised within the framework of
the portfolio approach, which is employed in both papers under dis-
cussion: Is the over-all portfolio of domestic and foreign assets de-
composable in this particular way, and can the portfolio approach be
separately applied to long-term and short-term assets without explicit
allowance for any interaction between these portfolios? To be sure, the p

size of each of the two portfolios, short-term and long-term — or for that
matter, the size of any other subportfolio—may be known ex post. It
may also be possible to explain the distribution of such a subport-
folio among component assets by reference to variables expressing
rates of return and riskiness. But it will not be possible to explain or
forecast changes in one of the components—say, short-term capital
movements—because the size of each of these subportfolios cannot
be explained or forecast unless the problem of the distribution of the
total portfolio among the various subportfolios has been solved.

These reflections suggest that econometric work on short-term
capital movements should ultimately be based on a general-equilib-
rium model covering the entire balance of payments and all domestic
and foreign assets, real and financial. This observation is not, however,
meant as a criticism of the pioneering work under discussion, even
though it may fall short of ideal, as yet unattainable, standards.

I now turn more briefly to three other general questions. What has
been said so far acquires additional weight in view of the fact that
exchange rates, though in principle part of the models used in the two
papers, do not in practice enter the functions expressing short-term
capital flows. In the theoretical formulation, both papers include
exchange-rate influences (Miller and Whitman explicitly, Branson and
Willett in the catchall variable) but are forced to leave them out of the
estimating equations for lack of a satisfactory proxy for expected
exchange rates. The resulting equations would thus properly reflect
short-term capital movements in a single-currency area. If exchange-
rate expectations play an important role in the explanation of short-
term capital movements (and they could hardly fail to do so), and if
they are correlated with changes in interest rates (as is also likely),
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the estimated sensitivity of short-term capital movements to changes
in interest rates is likely to be biased. For instance, a downward bias
would result if foreign interest rates were raised when foreign cur-
rencies were expected to depreciate vis-à-vis the U.S. dollar. The
conceptual and statistical difficulties of finding appropriate exchange-
rate variables for inclusion in equations for short-term capital move-
ments are clearly formidable.

In econometric work on capital movements, the question of geo-
graphic aggregation, or disaggregation, is particularly troublesome. On
the one hand, there is no easy way to express divergent financial con-
ditions in various partner countries through a few summary variables,
like the interest rate, or the expected exchange rate, in the rest of the
world. On the other hand, a bilateral model estimating capital flows to
a particular partner country (as in Bryant and Hendershott's paper in
this volume) must be essentially incomplete, since it is implausible to
suppose that financial conditions—say, interest rates—in third coun-
tries would not influence the bilateral capital movements in question.
Branson and Willett use interest rates in two foreign countries,
dropping one of them in the course of the investigation. Miller and
Whitman use an unweighted average of four foreign interest rates. To
make further progress in this regard, it may be necessary to develop
an explicit multinational model without, at the same time, running
afoul of the constraint imposed on statistical estimation by the avail-
able degrees of freedom. Conceivably such a development could follow
the lines of the market-shares approach used in trade models, with the
shares assumed to be influenced by relative interest rates, expected
exchange rates, and similar factors.

A final methodological comment relates to the practice of "es-
timation by proxy." Models are often being constructed to a large
extent in terms of unobservables, actual estimation being carried out
with the help of a set of proxy variables. Sometimes the relation be-
tween the theoretical variable and its proxy is quite tenuous (e.g.,
Miller and Whitman use deviations from trend of GN P for the risk-
iness of domestic assets and a time trend for the riskiness of foreign
assets). Statistical tests cannot confirm or refute the postulated relation
between the unobservable theoretical variables and their proxies. The
estimated structure is consistent with any theory that could have been

e
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tested with the help of the same set of proxies, and conclusions with
respect to the confirmation of the theory presumably being tested must
be drawn with caution. It has been found that econometric work must
often be preceded by a reconstruction of received theory so as to make
it testable in terms of observable phenomena. In the area of capital
movements, this reconstruction of theory has not yet been brought to
a very satisfactory level of development.

ECONOMETRIC TECHNIQUES AND RESULTS

Branson and Willett follow a portfolio approach, which is simpli-
fled by omission of any explicit representation of the riskiness of as-
sets. This formulation of the model, by itself, allows them to draw some
interesting conclusions with respect to the distinction between stock-
shift and flow effects of changes in interest rates. In the application,
however, they deviate from a strict portfolio approach by introducing,
in addition to portfolio considerations, separate effects of changes in
exports, reflecting trade financing apparently unrelated to rates of re-
turn and portfolio size. Although this separation of trade financing from
the remainder of the portfolio may be indicated for practical reasons,
logically it is not fully satisfactory. For one thing, it is difficult to think
of the volume of export financing as being unaffected by the total vol-
ume of funds available for placement. Moreover, once exclusions from
the portfolio model are allowed, there is no reason to stop at export
financing: variables explaining many other types of borrowing that may
at first glance appear to be independent of the size of the lender's total
portfolio could be introduced as separate additive factors determining
capital movements. In order to preserve a consistent portfolio ap-
proach, the possibility of allowing the volume of export financing to be
determined within the portfolio model may be worth considering. The
yield of this type of investment would then have to be represented by
a shadow rate of return, reflecting the profit on the exports that are
being financed.

The choice of interest-rate variables and their lag structure seems
to have been determined largely by statistical criteria. In the equation
estimated by Branson and Willett for the period 1960—64 (Table 2),
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the American interest rate lagged by one and two periods, the Canadian
interest rate not lagged and lagged by one period, and the British in-
terest rate not lagged are taken to affect outflows of U.S. short-term
capital (although only the American interest rate lagged by two periods
seems to be statistically significant at the 95 per cent confidence level).
In the corresponding equation estimated for the period 1960—68 (Table
3), only the American interest rate, lagged by two periods, and the
British interest rate, not lagged—both significant—are retained as in-
terest-rate variables. Moreover, the effect of the American interest
rate, though long delayed, is quite strong, while the effect of the Brit-
ish interest rate, though immediate, is relatively weak. It would be dif-
ficult to find a theoretical justification for such a time pattern of interest-
rate effects. It may be that an explicit formulation in terms of distributed
lags might be preferable. In both equations the effect of the domestic
interest rate on movements of American short-term capital is stronger
than the effect of foreign interest rates; but in view of the uncertainties
with respect to the time pattern of these effects, of the selective use of
only one or two foreign interest rates, and of the low level of signifi-
cance of the estimates, undue importance should not be attached to this
finding.

In the equation fitted to data extending to 1968, it would be desir-
able to take cognizance of the gold and exchange-rate crises that oc-
curred during the last part of the period, which must be presumed to
have had effects on flows of American short-term capital. It is true,
however, that the equation explains a large proportion of the variation
in capital outflows, even without any allowance for the effects of
changes in exchange-rate expectations. In this equation the effect of
the Government's capital-control program is indicated by two additive
dummy variables. Here, again, the question arises as to whether it
might not be preferable to test for these effects within the framework
of the portfolio approach (which would require a modification of the
portfolio ratio, rather than a reduction of the capital outflow by an
absolute amount, as a result of the restraint program).

Miller and Whitman develop a very imaginative double-portfolio
approach, in which the demand side is represented by the asset-port-
folio ratio, which depends on yields of domestic and foreign short-term
assets and their respective riskiness, and the supply side by a liabil-
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ities-portfolio ratio, which depends on the cost of borrowing in the
United States and elsewhere, and on the respective riskiness associated
with these borrowing costs. Under the assumption that the ratio of the
total American portfolio of short-term assets to the total foreign port-
folio of liabilities is constant, a reduced-form equation for the equi-
librium ratio in the American short-term portfolio is derived and a
pattern of adjustment of actual to optimal portfolio ratios specified.

Be it for reasons of the inherent merit of this sophisticated model
or because of a wise choice of proxy variables, the empirical results
appear quite promising. It is remarkable that an explanation of up to
three-fourths of the total variation in changes in the portfolio ratio is
achieved (although the explanatory power of the equation may be aided
by the use of seasonally unadjusted data and the inclusion of seasonal
dummy variables). The preferred equation for the portfolio ratio im-
plies an explanation of quarterly flows of American short-term capital
amounting to over 83 per cent of the total variations in this flow over
the observation period.

A comparison of some of the results of the two papers shows that
considerable uncertainty still exists regarding the magnitude of some
of the estimated effects. For instance, Branson and Willett estimate
that the effect of a change of 1 percentage point in the domestic interest
rate has a much larger effect on the flow of American capital than does
a change of 1 per cent in the foreign interest rate; Miller and Whitman
estimate that the opposite is the case. While the results obtained by
Miller and Whitman, working with the period 1959—67, for the effect
of changes in domestic interest rates are roughly comparable with the
equation estimated by Branson and Willett for the period 1960—64,
their stock-shift effect is about three times that found by Branson and
Willett in the equation applying to the longer period, 1960—68. An even
larger discrepancy is found in the estimates of the effect of a change
in foreign interest rates. Here the difficulties in connection with geo-
graphic disaggregation and the choice of foreign interest rates discussed V
above may play a major role.
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POLICY IMPLICATIONS

Branson and Willett draw some interesting conclusions that follow
directly from the portfolio approach to the explanation of movements
of short-term capital (rather than from the particular parameter es-
timates contained in their paper). This approach implies that the con-
tinuing (flow) effects of changes in interest rates would tend to be small
relative to the once-for-all stock-adjustment effects of such changes.
What is true for the effects of interest-rate changes would also apply
to the impact of changes in the rate of change of the exchange rate.
With this thought in mind, the authors make an interesting contribution
to the current discussion on interest-rate policy under the crawling-peg
system. In order to offset through interest-rate policy the effect of an
expected change in the exchange rate on movements of short-term cap-
ital, the difference between domestic and foreign interest rates would
have to be adjusted by the expected annual percentage change in the
exchange rate. But only a temporary adjustment is required. Once the
exchange rate has found its new equilibrium level, the interest differ-
ential can, other things being equal, be returned to its former value.
Moreover, if the effect of exchange-rate expectations under the crawl-
ing-peg system were not to be offset by interest policy, expected
changes in exchange rates would only temporarily affect monetary
reserves through movements of short-term capital, this effect being
reversed as soon as the exchange rate is no longer expected to continue
its rise or decline. As a result, monetary authorities would tend to be
more favorably disposed, Branson and Willett feel, toward "recycling"
the funds that may at times move temporarily in one direction or an-
other in response to expectations regarding the direction and of
change of crawling movements of par values.

This point is well taken, as far as it goes, and its acceptance would
appear to weaken one objection to the crawling-peg system; namely,
that it would severely constrain national interest-rate policy. There
are, however, two sides to this consideration. Since the mere cessation
of a previous trend in the exchange rate will tend to reverse the short-
term capital flow that was induced when that trend came to be expected,
it is unlikely that the exchange rate will remain close to its new equi-
librium level following a period during which it had been rising or fall-
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ing; instead, it will tend to reverse its course. In view of the uncertainty
that exists with respect to the magnitude and timing of the sensitivity
of short-term capital movements, one cannot exclude the possibility
that a crawling-peg system, under which the par value responds by
formula to past exchange rates or reserve movements, may be unstable
— at any rate, within the limits imposed by the speed with which the
par value would be adjusted and the permitted margins on either side
of par. Proponents of the crawling-peg system are attracted by the
notion that exchange rates would gradually drift in a direction indi-
cated by longer-run tendencies of the balance of payments. If this con-
sideration were to cause par values to fluctuate around a constant level,
or around their longer-run trend, in response to movements of short-
term capital induced by the very expectation of these fluctuations, the
performance of this system would be impaired, even though the effects
of these fluctuations on reserves could be mitigated through the tech-
nique of recycling operations among monetary authorities.

4


