
ESSAYS IN INTERNATIONAL FINANCE

No. 119, December 1976

EXCHANGE POLICIES FOR

LESS DEVELOPED COUNTRIES

IN A WORLD OF FLOATING RATES

STANLEY W. BLACK

INTERNATIONAL FINANCE SECTION

DEPARTMENT OF ECONOMICS

PRINCETON UNIVERSITY

Princeton, New Jersey



This is the one hundred and nineteenth number in the
series ESSAYS IN INTERNATIONAL FINANCE, published from
time to time by the International Finance Section of the
Department of Economics of Princeton University.
The author, Stanley W. Black, is Associate Professor of

Economics at Vanderbilt University. He has also taught at
Princeton University and been at the Council of Economic
Advisers and the Board of Governors of the Federal Reserve
System. He has most recently spent a year as Research
Associate at the Institute for International Economic Studies
of the University of Stockholm. Professor Black has written
a number of articles in the areas of macroeconomics and
international monetary economics, among them Interna-
tional Money Markets and Flexible Exchange Rates, No. 32
in the series Princeton Studies in International Finance.
The Section sponsors the essays in this series but takes

no further responsibility for the opinions expressed in them.
The writers are free to develop their topics as they wish.

PETER B. KENEN, Director
International Finance Section



ESSAYS IN INTERNATIONAL FINANCE

No. 119, December 1976

EXCHANGE POLICIES FOR

LESS DEVELOPED COUNTRIES

IN A WORLD OF FLOATING RATES

STANLEY W. BLACK

INTERNATIONAL FINANCE SECTION

DEPARTMENT OF ECONOMICS

PRINCETON UNIVERSITY

Princeton, New Jersey



Copyright © 1976, by International Finance Section
Department of Economics, Princeton University

Library of Congress Cataloging in Publication Data

Black, Stanley W
Exchange policies for less developed countries in a world of floating rates.

( Essays in international finance; no. 119 ISSN 0071-142X)
Bibliography: p.
1. Underdeveloped areas—Foreign exchange problem.

I. Title. II. Series: Princeton University. International Finance
Section. Essays in international finance; no. 119.
HG136.P7 no. 119 [HC3890] 332s [332.4'5'091724] 76-28257

Printed in the United States of America by Princeton University Press
at Princeton, New Jersey



Exchange Policies for Less Developed Countries

in a World of Floating Rates

1 Introduction

The adoption of a system of floating exchange rates by the world's
leading industrial nations in March 1973 has posed two serious ques-
tions for many of the world's less developed countries (LDCs). The
first concerns the position they should take in international monetary
negotiations vis-a-vis the continuation of worldwide floating rates. The
second is how their own exchange policies should adapt to the
realities of the floating-rate system with which they are now faced.' As
Helleiner has pointed out, -A more detailed consideration of the
theoretical and practical merits and disadvantages of flexible exchange
rates in less developed countries is by now certainly called for.-
This essay is devoted to an analysis of the choice of exchange

policies, either pegged or floating, by LDCs under the assumption that
the world's major currencies will continue to float for the foreseeable
future. While the theoretical benefits of a floating exchange rate are not
necessarily limited to developed countries, the feasibility of such an
exchange-rate policy for less developed countries depends on (a) the
development of adequate domestic financial markets integrated with
world markets and (b) the willingness of their governments to allow
the exchange market to operate at least relatively free of the multitude
of controls, special rates, and other devices so frequently utilized by
less developed countries.
For one reason or another, most of these countries have rejected

floating and have chosen to tie their exchange rates to one of the
world's major trading currencies: the dollar, the pound, or the franc.
While the decision to peg avoids certain problems, it raises a number
of others. As the Joint Economic Committee's Subcommittee on Inter-
'The first issue has been examined by Helleiner (1974) and Cline (1975), while some

aspects of the second issue have been explored by Diaz-Alejandro (1975).

This Essay was completed under USAID Contract No. AID/otr-C-1334. An earlier
version appeared in D. M. Leipzeiger, ed., The International Monetary System and the
Developing Countries: Proceedings of a U.S. AID Conference on June 4, 1975. Useful
comments on that version were made by William Cline, David Dunlop, Anthony Lanyi,
Danny Leipziger, William Steel, and my colleagues at the Institute for International
Economic Studies, although the usual disclaimer applies. I also wish to acknowledge
useful discussions with a number of staff people at the IMF. The computations in
section 8 were ably performed by Leonardo Cardemil.
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national Economics pointed out in its August 14, 1973, Report,
"Among such costs are the need to adjust to exchange rate changes
that result from events wholly external to developing nations and that
may shortly be reversed.- In testimony on June 21, 1973, Ricardo
Arriazu of the International Monetary Fund pointed out numerous
other difficulties, including shifts in the direction of trade induced by
tying to particular currencies, effects of fluctuations in the tied rate on
the domestic money supply and price level, fluctuations in the values
of external assets and debts, a need to diversify holdings of reserves,
and effects of the increased cost of covering short-term exchange risks.

Discussion of these problems and the designing of policies to deal
with them have been hampered by the lack of an adequate theoretical
and institutional framework in which to consider them, and yet the
tools with which to construct it are readily available. Accordingly, this
essay attempts to lay out such a framework and to evaluate policies in
that context.
In the next three sections, the macroeconomic implications of the

choice between different types of exchange-rate policies for the ad-
justment problems of less developed countries are analyzed in a
framework of internal and external balance.

Section 2 develops the "small country- model of traded and non-
traded goods for the case of a less developed country. The responses of
the model to various shocks under pegged and floating exchange rates
are studied in section 3. Section 3 broadens the framework to include
worldwide multilateral floating rates and examines formulae for effec-
tive exchange rates. Section 4 then considers the effects of alternative
exchange-rate policies on the economy, as measured by the variance of
domestic prices of traded goods relative to prices of nontraded goods.
The alternative policies include free floating, managed floating, peg-
ging to a single currency, and pegging to the SDR.

Section 5 discusses the institutional structure of money markets and
exchange markets in less developed countries. The implications of
poorly developed exchange markets and money markets are then
examined, especially those deriving from the depth, efficiency, and
stability of the exchange market, as well as its responsiveness to inter-
nal and external disturbances.

Section 6 combines the institutional analysis of section 5 with the
macroeconomic analysis of section 4 in a cost-benefit discussion of five
specific exchange-rate policies. Section 7 deals with a number of alter-
native financial policies, such as development of forward markets, di-
versification of debt and reserve assets, clearing arrangements, and
borrowing versus adjustment to the oil situation. Finally, section 8
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uses data on variances of effective exchange rates for one hundred less
developed countries to discuss the effects of alternative exchange-rate
policies in the period 1970-74.

2 A Model of Internal and External Balance
for Less Developed Countries

In order to analyze the effects on less developed countries of floating
exchange rates among the developed countries, we need a model of
the typical less developed country. Of course, there is no such thing as
a -typical- less developed country because there are vast differences
among them in culture, structure of production, resources, education,
health, climate, etc. Nevertheless, in this essay all these long-run fac-
tors are taken as given. Furthermore, I assume that the exchange mar-
kets and financial markets have the six general characteristics (dis-
cussed in section 5) that lead to low capital mobility. For most less
developed countries, it will also be appropriate to assume that the
economy is open but is too small to be able to affect the world prices of
its exports or imports. In addition, domestic resources may be under-
utilized relative to standards of efficiency applied to developed coun-
tries, but more efficient utilization may be difficult because of local
culture, tradition, habits, and training, as well as distortions in
markets.

It is obvious that the standard model of internal and external bal-
ance, which assumes high capital mobility, a developed financial mar-
ket, and Keynesian supply conditions (Stein, 1963, or Argy and Porter,
1972) cannot realistically be applied to such economies. Therefore, the
following simple model of a small, open, underemployed economy
with a poor capital market has been put together from the ideas of
Salter (1959), Hansen (1973), and Prachowny (1973).2
Since the terms of trade cannot be affected by changes in the domes-

tic economy, exportables and importables can be collapsed into a
single tradable good. Because relative prices are fixed, moreover,
there is no difficulty in dealing with exports that do not compete in
consumption or imports that do not compete in production. Such goods
become part of the composite -tradable.- There is also a nontradable
good. The country's supply functions of the tradable and nontradable
goods are assumed to depend on relative prices. In some cases, it may
be desirable to assume that supplies also depend to some extent on
real money balances, on the grounds that availability of finance may be

2 See section A-1 of the Appendix for a formal development of this model, which has
also been analyzed by Mundell (1971, Chap. 9) and Dornbusch (1974).
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Nontraded
goods

FIGURE 1

FEASIBLE PRODUCTION

Traded goods

a real constraint on production (McKinnon, 1973, Chap. 6). This pro-
duction structure is described by a -feasibility locus- (FF) in Figure 1,
indicating that resources may be underemployed. Full-production
possibilities (PP) can be realized only by some thoroughgoing struc-
tural changes.
Domestic demand for each of the two goods is assumed to depend

on relative prices, real income, and real money balances. The price of
nontradables is assumed to be sufficiently flexible to equate the de-
mand for nontradables with the supply. In the tradable-goods market,
a perfectly elastic world demand guarantees that (a) the domestic-
currency price of the traded good is always equal to the product of the
exogenous world price and the exchange rate of the local currency and
(b) net exports always adjust immediately to the excess of domestic
production over consumption of the traded good.
The balance of payments equates the sum of net exports and net

capital inflow to the net inflow of reserves, all valued in terms of
domestic currency. The foreign-currency value of net capital flow is
assumed to be exogenous, unless manipulated by government policy
as a tool to influence the exchange rate. Pegged exchange rates can be
achieved in this model in any of three ways: (a) reserve movements,
resulting from government intervention in the foreign-exchange mar-
ket (the absence of such intervention will imply zero reserve move-
ments); (b) official borrowing to finance deficits, which makes capital
inflows endogenous and reserve movements zero; and (c) a syste'm of
import controls, which assures that net exports will always equal the
exogenous net capital inflow but breaks the equality between the
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domestic and world prices of traded goods. In the absence of such
efforts to peg the exchange rate, it will adjust to equate net exports
(the country's excess supply of the tradable goods) with the exogenous
net capital inflows.

Finally, the money supply is assumed to depend on the government
budget deficit, the accumulation or loss of foreign-exchange reserves,
and the extension of credit to the domestic business sector via the
banking system. In less developed countries, government budget
deficits are generally financed either through money creation or spend-
ing of foreign-exchange reserves, because of the difficulty of issuing
government bonds in an underdeveloped financial system. Growth in
the money supply is of course crucial in affecting domestic demand for
traded and nontraded goods, and hence the prices of these goods in
domestic markets and the exchange rate.
The market-clearing process of the model, given the stock of money,

can be seen in Figure 2 (originally developed in Mundell, 1971, Chap.
9) for the case of flexible exchange rates. In this model, internal bal-
ance requires equality of supply and demand for the nontraded good,
since the infinite elasticity of foreign demand for the tradable good
implies that disequilibrium in that market can easily be resolved.
Thus the internal-balance curve (NN) is the locus of domestic prices of
nontraded goods (p 7,) and traded goods (Pt) that equilibrate the market
for nontradables. Given the world price of traded goods (iTtl), move-
ments in the domestic price of traded goods are of course equivalent to
movements in the domestic price of foreign exchange (r). Similarly,
the TT curve in Figure 2 is the locus of domestic prices of nontraded

FIGURE 2
EQUILIBRIUM WITH A FLEXIBLE EXCHANGE RATE

Pt,

Pn
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goods and traded goods that satisfies external balance, given by the
balance-of-payments condition that the excess demand for traded
goods must just equal the exogenous net capital inflow.
One can demonstrate easily that the slope of the NN curve is greater

than unity, while the slope of the TT curve is less than unity, under the
behavioral assumptions of the model. The argument goes as follows: A
proportional increase in both prices (along a 45-degree line through
the intersection point) would leave supply unaffected and reduce de-
mand in both markets, because of the exogenous money supply. Equi-
librium in the market for nontradables therefore requires the price of
nontradables to rise less than proportionately, as shown by the steep
NN curve. Likewise, equilibrium in the balance of payments requires
the price of tradables to rise less than proportionately to sustain the
demand for traded goods, as shown by the flat TT curve.
Under pegged exchange rates, achieved either by reserve move-

ments or borrowing, the TT curve no longer determines the domestic
price of traded goods but is replaced by a horizontal line determined
by the fixed exchange rate times the exogenous world price of traded
goods. The TT curve still determines external balance, in the sense
that positions above or below the curve indicate a reserve inflow or
outflow via a balance-of-payments surplus or deficit. If exchange con-
trols are used to peg the exchange rate, a modified version of Figure 2
can still be used to determine the domestic prices of traded and non-
traded goods based on conditions of demand and supply in the domes-
tic markets for traded and nontraded goods. Foreign trade will be
transacted at international prices and producers of exports will receive
the world price in domestic currency, but this will be considerably less
than the domestic price of exportables. Producers of importables will
receive the (high) domestic price, and the resulting distortion of pro-
duction away from export goods will reduce their aggregate supply
compared with the results expected under floating rates.

3 Internal and External Balance: Response to Shocks

Let us now consider several types of shocks to the economy and the
effects of pegged versus floating exchange rates.

a. Domestic Crop Failure

As shown in Figure 3, a reduction in supply of the nontraded good
caused by a domestic crop failure can be regarded as a rightward shift
in the NN curve, leading to a depreciation of the exchange rate from A
to B under flexible rates. The price of the nontraded good rises more
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FIGURE 3
CROP FAILURE

Pn

than that of the foreign good, increasing the consumption of the foreign
good and shifting resources toward more production of the nontraded
good. If the crop failure is expected to be temporary, a more appropri-
ate exchange policy would be to peg the exchange rate at the initial
level given by the dashed horizontal line through A, by either a re-
serve loss or foreign borrowing. By holding down the domestic price of
tradable goods, more demand could be shifted to the traded-goods
sector, reducing hardship in the country. The balance-of-payments
deficit is indicated by the fact that point C is below the external-
balance line TT. The reserve outflow at C would reduce the money
stock, shifting N'N' and TT left and down, respectively. Pegging via
exchange controls would not reduce the variance of prices and con-
sumption in this way, since domestic prices would still be determined
by TT and NN, and could even increase the variance of imports of
capital goods as consumption imports fluctuate.

b. Differential Inflation Rates

If world prices rise more rapidly than domestic prices, this can be
shown as a (relative) rise in the world price of tradable goods. (The
opposite case would yield a fall in the world price.) Assume that the
country is a capital importer with a trade deficit. The real value of the
capital inflow in terms of traded goods falls and the TT curve shifts up.
Under a flexible rate, the country's currency appreciates, but by less
than the rise in world prices in order to earn the additional foreign
exchange needed to replace the lost real capital inflow. The domestic
prices of traded and nontraded goods rise. If the exchange rate were
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pegged, the rise in the domestic price of traded goods would generate
a surplus in the balance of payments, leading to reserve gains and
monetary expansion.

c. Fall in Terms of Trade

As Salter (1959) has shown, a fall in the terms of trade changes the
definition of the traded good. Therefore, it is necessary to go back to
first principles.3 Consider first a rise in import prices. The supply of
foreign exchange is reduced as supply shifts from exportables to im-
portables. The demand for foreign exchange rises or falls according to
whether the demand for imports is inelastic or elastic, since the supply
of imports is infinitely elastic in this model.
If the demand is inelastic, the exchange rate depreciates, further

raising the price of imports, and that of exportables as well. The result
is probably a shift of demand toward nontraded goods and of supply
away from nontraded goods, thus raising their price as well, although
the result depends on the strength of substitution and/or complemen-
tarity relations between the three types of goods in both production
and consumption. With pegged exchange rates and an inelastic de-
mand for imports, all prices would rise less, since the depreciation is
avoided (or postponed).
If the import demand is sufficiently elastic to overcome the reduc-

tion in export supply, the exchange rate appreciates, reducing the
magnitude of the increase in import prices and lowering the domestic
price of exports. The price of nontraded goods rises by less than in the
inelastic case, if at all. Pegged exchange rates would cause import
prices to rise more and prevent export prices from falling.
Now let us consider a fall in export prices. The reduction in

foreign-exchange earnings will result in a depreciation of the ex-
change rate, partially offsetting the reduced domestic price of exports
and raising the price of imported goods. The price of nontraded goods
may rise or fall, depending on the strength of the substitution toward
exportables and away from imports. Pegged exchange rates would
eliminate the depreciation, so that import prices could not rise. In this
case, demand would shift toward exportables and supply toward non-
tradables, reducing the price of nontradables.

3 See Meade (1951, Chap. VIII) and Kemp (1970) for discussion of the terms-of-trade
effects of devaluation, which can be manipulated to give the exchange-rate effects of
changes in the terms of trade. The elasticities used here are -total- elasticities, includ-
ing the effects of induced changes in the price of nontraded goods, as in Kemp. Some
might prefer to restate the following results in the equivalent language of real balance
effects (see Kemp for the connection).
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FIGURE 4

FLUCTUATIONS IN INFLATION RATE

Pt

d. Exchange-Rate Policies for Stabilization

Since any economy is frequently buffeted by random shocks of vari-
ous types, stabilization policies can be defined as policies devoted to
maintaining internal and external balance in the face of such shocks.
In the context of this model of a less developed country, the optimal
exchange-rate policy from a stabilization point of view depends on the
type of shock to which the economy is most frequently exposed. For
example, if most shocks are generated by changes in the level of world
prices relative to domestic prices, the goals of internal and external
balance will be served best by a flexible-exchange-rate policy, as it
will tend to insulate domestic prices from the effects of fluctuations in
world prices. For example, in Figure 4 a country with no net capital
imports is faced with random fluctuations in world price levels. A
flexible exchange rate could allow the TT curve to remain unaffected
by the world-price fluctuations. But a pegged exchange rate would
cause domestic prices of tradables to fluctuate, say from RR to R'R' , so
that prices, including those of nontradables, would fluctuate from point
A to point C.

If instead most shocks come from temporary fluctuations in harvests
or other domestic production, a pegged-exchange-rate policy achieved
by use of reserves or borrowing is optimal. In Figure 5 we consider
fluctuations in domestic production of the nontraded good. It is obvi-
ous that price fluctuations will be substantially reduced by pegging
the exchange rate at a level indicated by the line RR, since the range is
reduced from AB to CD. This result holds with much more force in the
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FIGURE 5
FLUCTUATIONS IN DOMESTIC PRODUCTION

Pt,

Pn

case of fluctuations in domestic production of the traded good, since
the pegged exchange rate can wipe out the effects on prices of shifts in
the TT curve.

If most shocks come from temporary shifts in the terms of trade, the
situation is more complex. Let us begin with the case of sufficiently
elastic demand for imports and assume that either export prices fall or
import prices rise. Pegging the exchange rate prevents the other
traded-good price from moving in the opposite direction, but prices of
nontraded goods will move more under pegged exchange rates, as will
the average price of traded goods. If import demand is inelastic, how-
ever, a rise in import prices will raise all prices under flexible ex-
change rates. Pegging the exchange rate will prevent the increase in
the domestic price of the traded good whose world price has not
changed and will therefore lead to a smaller movement in the price of
nontraded goods.

e. The- Effects of Worldwide Floating Exchange Rates

When the exchange rates of most of the major trading nations are
floating, the model developed above needs to be modified to take
account of the multiplicity of foreign price levels for tradable goods.
The standard technique for dealing with a- group of floating rates is the
concept of an -effective exchange rate- (Economic Report of the Pres-
ident, 1974, pp. 220-226).
The effective exchange rate for a country can be defined as a

weighted average of the exchange rates of its trading partners, with all
rates being measured relative to some base year. An index can then be
computed by comparing the actual dollar exchange rate of the country
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to the weighted average of the dollar rates of its trading partners. The
simplest type of weighting system is a bilateral system of weights,
using export shares or import shares or an average of both. For exam-
ple, an export-weighted effective-rate index can be defined as

e j = k#j Eikrk, index = rjlej,

where the rates rk are defined as units of currency k per dollar and
E31 = share of i's total exports going to k. Similarly, an import-
weighted index, where Mk i = share off s imports coming from k, can
be defined as .

ej= Lh M kir k index = r3/e3.

These indexes give extremely useful information concerning the
effect of shifts in world exchange rates on the competitive position
of a given country. Nevertheless, they have at least two major short-
comings from the point of view of this essay. One generally acknowl-
edged drawback is that bilateral-weight indexes ignore the effects
of competition between the products of countries j and k in third
markets. An additional problem is that an index of exchange rates is
not a price index of tradable goods. Both of these limitations can in
principle be resolved through the use of the IMF's Multilateral Ex-
change Rate Model (MERM) (Artus and Rhomberg, 1973).
When a less developed country is a major factor in the world market

for one of its primary-product exports, it can indeed be shown that
more complicated weights based on the MERM system are needed to
measure the effects of exchange-rate changes on the prices of traded
goods. But when the country can be regarded as a price taker for its
imports, the import-weighted index given above is a good measure of
the effects of floating rates in other countries on the less developed
country's import prices. Similarly, if the country is one of a group of
price takers with respect to its exports, an export-weighted index gives
a useful measure of the effects of other countries' exchange-rate
movements on its export prices (Black, 1976). The use of such mea-
sures is suggested in the next section.

4 Types of Exchange-Rate Policy in a World of Floating Rates

Utilizing the results of. the previous two sections, we can now turn to
the analysis of the various types of exchange-rate policy for a less
developed country in a world of floating rates. The main focus is on the
design of exchange-rate policy for stabilization with respect to external
and internal disturbances, as discussed in section 3. The variance of
the domestic relative price of tradable goods is taken to be the main,
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though not exclusive, measure of stability.4 Choice of the variance as a
criterion implies that stabilization is a goal and further that the average
or mean future price is not really subject to choice. If the future
movements of floating exchange rates among the major nations are not
predictable, exchange-rate policy cannot be designed to affect the
mean price of tradable goods. In a world of managed floating, of
course, changes in exchange rates may be predictable when central
banks intervene to delay upward or downward movements in ex-
change rates. If it is possible to predict movements in exchange rates, a
country may choose to peg its currency to a major currency that is
expected to appreciate or depreciate, depending on whether the coun-
try in question needs to appreciate or depreciate from its own point of
view. But such possibilities will be ignored in the following
discussion.
The variance of relative price is used as a measure of instability for a

number of reasons. Stiglitz (1972) has shown that consumers in a two-
good world of the sort developed in section 2 will pay an insurance
premium to avoid uncertainty if they are sufficiently risk-averse. The
amount of the premium depends positively on'the degree of risk aver-
sion and net purchases of the traded good, negatively on the compen-
sated price elasticity and income elasticity of demand for the traded
good, and positively on the variance of the relative price of the traded
good. The basic reason for this result is that individuals with diminish-
ing marginal utility of income will attach less value to increases in
income due to favorable price ,outcomes than to losses in income due
to unfavorable outcomes. Thus consumers will be better off if the
variance of prices can be reduced without excessive cost in terms of
the resources devoted to the effort.
With respect to production, Sandmo (1971) and others have shown

under fairly general conditions that risk-averse firms will produce less
if prices are random than if prices are known (and equal to the means
of the random prices). Diminishing marginal utility of profits implies
that increments to profits from high prices are worth less than losses
due to low prices. An increased variance of prices is likely to reduce
production if firms are averse to risk.5

4 In some conditions, fluctuations in relative prices may not be the major cause of
fluctuations in real incomes. In paiticular, when the exchange rate is pegged by means of
a system of import controls, fluctuations in real import capacity as measured by the
income terms of trade may be an important constraint on real incomes. In such cases,
import controls should be supplemented or replaced by reserve use or borrowing as the
pegging technique, for example, in the case of crop failure.

5 Under some conditions, it is possible for uncertainty to make a country better off, as
shown by Tumovsky (1974).•
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a. Choice of Weights

It has been shown above that fluctuations in the world price of trad-
able goods to a given country can be measured by a weighted average
of fluctuations in exchange rates (and, of course, other factors causing
changes in prices). The specific weights in that average will obviously
have great influence on the type of policy that will minimize the vari-
ance of the domestic price of tradables. The weights chosen should
exclude barter trade, which is independent of exchange rates. They
could be based on exports, imports, or an average of the two. They
could be based on merchandise trade or total trade in goods and ser-
vices, or even on the balance of payments (i.e., payments and receipts).

If it is assumed that capital flows are exogenously determined be-
cause of low capital mobility, then weights based on total trade in
goods and services appear most appropriate (Economic Report of the
President, 1974, pp. 220-226). Such weights will take into account not
only changes in prices of goods that move in international trade, but
also changes in the prices of services, of which the most important are
payments for the use of foreign capital and receipts from tourism. To
the extent that exchange-rate fluctuations affect the value of such pay-
ments and receipts, it is essential to include them in the measure of
price changes for tradables.
A further technical point affecting the choice of weights is the -cur-

rency contract- issue raised by Magee (1973). For one thing, the short-
run variance of, say, weekly or monthly data on domestic prices of
tradable goods is affected by the currency of denomination of trade
contracts. If short-run variance is being minimized, the appropriate
weights should not be based on origin and destination of trade, but
rather on currency of denomination of trade, whether we are speaking
of trade in goods or in services. These same short-term risks, however,
are often hedged in one way or another. For example, a trader may
offset exports against imports in the same currency. Alternatively, for-
ward cover may be used to offset such risks. Finally, the contract itself
may provide for the other party to assume some or all of the exchange
risk during the contract period. Where risks have been hedged in such
ways, currency-of-denomination trade weights should be reduced by
the fraction of trade so hedged.
More fundamentally, however, currency-contract risk is less signifi-

cant than the longer-run risks of engaging in trade as opposed to pro-
duction of nontraded goods. Such risks depend more on the long-run
variance of prices of traded goods. Since the currency of denomination
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is of significance only in the short run, the longer-run analysis should
instead be based on direction of trade.

Finally, to the extent that a country cannot be considered a price
taker in international trade, more complicated weights from the
MERM system should be adopted. To summarize, for a less developed
country that faces given but fluctuating world prices, stabilization pol-
icy should focus on a weighted average of exchange-rate movements,
with weights based on the direction of trade in goods and services,
discounted for the proportion of trade that is hedged or carried out by
barter.

For a given country, then, the benefits of different exchange-rate
policies can be compared in terms of their effects on the variance of
domestic relative prices. The institutional costs of adopting different
policies will be considered later. The following policies will be con-
sidered: free-market floating, managed floating, pegging to the SDR,
and pegging to a single currency such as the dollar or pound sterling.
Let us assume that a given set of weights ai has been chosen for a
country's index of changes in the world price of tradable goods. Let T1
be the dollar price of currency i and 7-, = 11T be the local-currency
price of the dollar, so 3;-, = where the asterisk denotes percentage
change. Then the percentage change in the world price of tradable
goods in country j due to changes in other countries' exchange rates
can be written as

P = Lj

while the percentage change in the domestic relative price of trada-
bles is

— = + Pof — Pio = — LA/ air*i — ni •

b. Floating Exchange Rate

By free floating, a country with sufficiently developed exchange and
financial markets can allow the market to determine its exchange rate
vis-a-vis the dollar and all other currencies. In the context of the theory
developed above, the exchange rate will then depend on movements
in the domestic price of tradable goods as given by Figure 2 and
exogenous movements in the world price of tradable goods. As
pointed out in the discussion of stabilization policy in section 3, such a
policy will minimize the variance of domestic prices when the most
important shocks come from exogenous changes in world prices rela-
tive to domestic prices or from exogenous changes in exchange rates.
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Free floating will not be optimal if most shocks come from internal
sources such as crop failures. If most shocks come from changes in the
terms of trade, a country with an elastic demand for imports will have
less variance in its prices under floating exchange rates than under
pegged rates, generally speaking. The converse is true for a country
with an inelastic demand for imports, as argued in section 3. Further-
more, if the country is very open, in the sense that the proportion of
nontraded goods is very low, monetary policy becomes crucial. In
such cases, the NN curve essentially collapses into the TT curve, leav-
ing indeterminate the relative prices of traded and nontraded goods.
The absolute price level and the exchange rate are then determined
solely by the money supply.
A result similar to free floating can be obtained by government-

managed floating designed to stabilize the domesti relative price of
tradable goods. By setting rj equal to + Pni, a country can
insulate its domestic relative price of tradables from the effects of
exchange-rate fluctuations elsewhere and from domestic inflation. In
other words, the country acts so as to stabilize its effective exchange
rate, discounted for the domestic rate of inflation. This policy will be
appropriate when most shocks come from changes in exchange rates
among the major countries. But changes in world prices of tradable
goods that .are not due to changes in exchange rates will be passed
through to the domestic economy by such a policy. The actual dollar
exchange rate should therefore be allowed to appreciate relative to the
weighted average effective rate in order to offset the effect of world
inflation. (This policy is the reverse of depreciating when the domestic
economy is inflating faster than world prices are rising.)
In the absence of changes in world prices, stabilization of the effec-

tive exchange rate by managed floating is also an optimal policy with
respect to domestic disturbances. The domestic price of tradables is
then held constant in the face of shifts in domestic demand and sup-
ply, allowing the foreign sector to absorb more Of the disturbances than
would occur under free floating (see Figure 5).

c. Pegging to the SDR

Since the SDR itself has been floating since July 1974, an attractive
possibility for many countries to consider is pegging to the SDR. Such
a policy might generate many of the benefits of the managed float
discussed above while having an appearance of greater stability as
well as various technical advantages.
The SDR is now defined as a weighted average of a -basket- of
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sixteen major currencies. In terms of our notation, the percentage
change in the SDR price of the dollar is '§` = 

(
2a1-1 w .

A policy of pegging the domestic currency to the SDR then involves
putting 7j equal to so that the local-currency price of the dollar
changes exactly as does the SDR price of the dollar. This implies that
the percentage change in the domestic price of tradables is equal to
= w1 — ja. Unless the SDR weights wi are equal to

the effective exchange-rate weights ai of the country, this policy will
clearly be inferior to the policy of managed floating.
Yet, since the currencies of many of the trading partners of a less

developed country May either be themselves pegged to the SDR or
else be among the sixteen major currencies in the SDR basket, this
condition of equal weights is not as farfetched as it might seem. It is
shown in section A-2 of the Appendix that an SDR peg will have the
same properties as a managed float if, for each member of the group of
sixteen, the share of the less developed country's trade with countries
that are pegged to the member is equal to the weight of the member's
currency in the SDR times the share of the less developed country's
trade with all countries that are pegged to the currency of one of the
sixteen major countries.
This criterion would hold, for example, if 33 per cent of the country's

trade with countries not pegged to the SDR was with countries peg-
ged to the dollar, 12.5 per cent with countries pegged to the German
mark, etc. Otherwise, the variance of the domestic price of tradables
will be positive. The greater the number of countries that peg to the
SDR, the more likely is the criterion for pegging to the SDR to hold for
any given country.

d. Minimizing Variance by Choice of Peg

. If neither managed floating nor an equivalent SDR peg is chosen,
various other pegs may be evaluated in terms of their effects on the
variance of the domestic price of tradable goods.6 This variance will
essentially be a linear combination of the variances and covariances of
the exchange rates of the trading partners, with the weights depending
on the choice of the peg.
Let V = [vij] denote the matrix of variances (v ii) and covariances (v)

of the percentage changes in the dollar prices of the various currencies
(Ti). If i = 1 for the dollar, the first row and column of V ,:lre all zeros.
Pegging currency j to a given currency k implies that Tj = Tk . The

" Allowing for differential inflation of nontraded-goods prices would involve a man-
aged float.
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percentage change in the domestic price of country j's tradable good is

then = - k . As shown in section A-3 of the Appendix, the
variance of Ai will be minimized by choosing to peg to that cur-
rency k which has the smallest value of / Itt; aivihah + (1 -
2ak)vkk -2L,k vkiai. When the dollar is chosen as the peg, k = 1
and the last two terms of this expression vanish. A nondollar peg
should therefore be chosen only if the sum of the last two terms is
negative. The choice thus depends on both the shares and the vari-
ances and covariances. The optimal choice, if not the dollar, is the
currency of a large trading partner whose dollar exchange rate has a
low variance and a high covariance with the rates of other important
trading partners.
This formula brings out the importance of considering all the major

trading partners. Pegging to the currency of a low-variance trading
partner will not be optimal if currencies of other trading partners are
negatively correlated with that of the low-variance country. Similarly,
the currency of the major trading partner may not be the best choice of
peg if it has a high variance in its dollar exchange rate.

5 Characteristics of Less Developed Exchange Markets and Money Markets

In what ways do the exchange markets and money markets of less
developed countries differ from the institutional and market structure
of developed countries?
The normal institutions in a developed financial system are the cen-

tral bank, the commercial banking system, the national treasury, the
private business sector, securities brokers and dealers, and foreign-
exchange brokers and dealers (the latter will include most commercial
banks). The asset markets deal in short-term treasury bills, bank de-
posits, bank loans, currency, and spot and forward exchange (see
Black, 1973, for a thorough analysis). An alternative to a short-term
treasury-bill market would be a market in private short-term paper,
such as banker's acceptances or other paper eligible for discount at the
central bank. Not only should these institutions and asset markets
exist, but they should function competitively, charging the same price
or interest rate to each participant (after correcting for differences in
risk or other similar attributes). The markets must be broad enough,
with a: sufficient number of participants, to approximate the concept of
an efficient market in which current prices always fully reflect all
available information (Fama, 1970).
While it is obvious that there is a wide range of financial develop-

ment within the set of countries usually called "less developed,- a
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survey of relevant institutional literature and discussion with knowl-
edgeable staff people at the IMF have turned up six major aspects in
which the financial markets of most less developed countries differ
from those of most developed countries: (a) There is a low degree of
substitutability between domestic and foreign securities, including a
thin market for domestic securities and an absence of a network of
securities brokers and dealers. (b) Because of low substitutability of
domestic and foreign assets and much higher uncertainty concerning
political and economic developments, speculation is more likely to be
destabilizing. (c) There is.. no forward market. (d) Interest rates on
domestic securities are likely to be pegged at unrealistically low rates,
leading to fragmentation of the securities markets and a multiplicity of
interest rates paid in a disorganized market. There may be no market
in short-term securities. (e) The government is likely to impose an
exchange-control regime involving government monopoly of ex-
change dealings., often with multiple discriminatory exchange rates.
As a result, the domestic network of exchange dealers will be tightly
controlled and have a minute capital position. (f) Finally, less
developed countries tend to have small financial markets relative to
those of developed countries.
The implications of each of these six characteristics will now be

developed in the context of financial relationships between two coun-
tries). assuming that the domestic country is less. developed and the
foreign country is highly developed.

a. Effects of a poor domestic securities market. Low substitutability
of domestic and foreign securities in the portfolios of both domestic
and foreign residents is a major effect of a thin, illiquid, or even
nonexistent market for domestic securities. As a result, changes in one
country's. money-market conditions will tend to have less effect on the
other country's money market, and changes in exchange-market condi-
tions will therefore have less effect on interest rates. The reduced
amount of substitutability, or reduced capital mobility, will mean that
changes in money-market conditions will tend to have bigger effects at
home and smaller effects abroad..
Likewise, factors -which cause exchange-market conditions to.

.change will have smaller effects on the interest differential. Suppose
there is speculative flight from the domestic currency. Normally, one
would expect a rise in the forward premium on foreign currency,
owing to forward-market speculation. With low capital mobility, the
interest differential favoring the foreign country will fall by less than
with high capital mobility. The spot foreign-exchange rate will thus.
appreciate relatively more and the forward rate relatively less than
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with high capital mobility. Thus, speculative episodes will have more
violent effects on exchange rates if money markets are poorly devel-
oped in the less developed country.

Furthermore, if the domestic securities market is poorly developed,
the main interest rates relevant for arbitrage become the relative costs
of trade credit at home and abroad. These costs are likely to be much
higher at home than interest rates on securities would be if there were
a developed securities market. Arbitrage considerations will then lead
to a larger forward discount on the domestic currency, making the cost
of forward cover of domestic-currency assets much more expensive.

b. Effects of destabilizing speculation. If the elasticity of expecta-
tions about the future spot exchange rate is sufficiently high, an in-
crease in the price of foreign exchange (fall in the value of domestic
currency) could generate expectations of an even larger increase in the
future. The result is that an increase in the spot exchange rate requires
an even larger increase in the forward rate to equilibrate the forward
market. This sort of instability is even more likely when combined
with low capital mobility. Unstable exchange markets can and pre-
sumably will be stabilized by the introduction of pegged exchange
rates.

c. Effects of no forward market. In the absence of a forward-
exchange market, foreign-currency assets must either be held without
cover against exchange risk or balanced against foreign-currency
liabilities. In practice, there is usually less concern about risk on
foreign-currency assets than there is about uncovered foreign-currency
liabilities and domestic-currency assets. As long as speculation re-
mains stabilizing, the foreign-exchange market can still be cleared by
movements in the spot exchange rate. In the absence Of forward cover,
however, one would expect capital to be relatively less .mobile, and,
without the cushioning effects of stabilizing capital flows, shocks in the
exchange market must be borne almost completely by changes in the
exchange .rate (if the exchange rate is not pegged). Furthermore, the
relative weakness of stabilizing capital flows implies that the move-
ment of the exchange rate over time may be influenced heavily by the
trade account. The so-called -J-curve" (Magee, 1973) indicates, how-
ever, that the short-run response of the trade account to a change in
exchange rates can be perverse because of low short-run elasticities. If
there is a J-curve, stabilizing capital flows are required for the overall
stability of the balance of payments. Thus, reduced capital mobility
owing to the absence of a forward market may make instability of the
balance of payments more likely.
d. Pegged domestic interest rates and fragmented securities mar-
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kets. If the central bank pegs interest rates in the domestic securities
market, the domestic interest rate is independent of changes in ex-
change rates, including the premium on forward foreign exchange.
The result. is that changes in the forward discount have a smaller effect
on the interest differential, since they affect only the foreign interest
rate. The general effects of this case appear to be similar to those of
case a.

e. Exchange control and/or multiple exchange rates. Exchange-
control regimes are usually adopted when the exchange rate is pegged
at a disequilibrium level. When the chosen tool of pegging is exchange
control rather than reserve movements, imports will be limited to the
amount of foreign exchange earned by exporting at the disequilibrium
exchange rate, plus capital inflows. If the exchange control is effective,
the supply of imports will always be less than the amount of imports
demanded, with the result that the domestic price of imports will tend
to exceed their foreign-exchange cost translated into domestic cur-
rency. The familiar litany of misallocated resources can be recited
here: excessive production of high-cost import substitutes, insufficient
production of low-cost exports, distorted consumption patterns, exces-
sive production of home goods relative to foreign-trade goods, and
distorted distribution of income (Krueger, 1969, section 3). These
problems are obviously aggravated if multiple exchange rates are
adopted as the government uses monopoly power to raise revenue
from the foreign-exchange business.
The decreased efficiency of the economy caused by exchange con-

tails will show up on the supply side of the economy rather than in the
financial markets. However, the use of exchange controls will also
strongly discourage the sort of two-way capital mobility that helps
exchange markets to work smoothly between developed countries.
Thus, capital will become less mobile, as in case a.
f. Small relative size of domestic financial market. Even the most

developed financial market in Europe is much smaller than the New
York market. The consideration of relative size is even more important
for a less developed country. Having a small financial market means
that it will not be economic to develop the wide network of broker-
dealer relationships, interbank markets, and organized exchanges that
larger volumes in industrial centers can support. Under these condi-
tions, a less developed country will typically make extensive use of the
facilities of its partner's financial market rather than try to make do
with its own inadequate, relatively slow, and expensive facilities for
financing trade and capital movements. A thorough study of the extent
of such behavior among the members of the Economic Commission for
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Asia and the Far East (ECAFE) demonstrates its significance (Mooker-
jee et al., 1969).
A relatively small domestic financial market means that the domes-

tic market has less effect on the foreign interest rate, but the foreign
market has more effect on the domestic rate. In the exchange market,
small size has more serious disadvantages. Fewer traders and inves-
tors will want to hold the currency of a relatively small country with
small financial markets, since its trade and investment position must
both be relatively small.

6 Policy Choices for Less Developed Countries
in a World of Floating Exchange Rates

Section 5 outlined a number of institutional features of the exchange
and financial markets of less developed countries. Each of the possible
choices of exchange policy discussed in section 4 has its own implica-
tions for changes in the institutional structure of exchange and finan-
cial markets. For example, successful adoption of freely floating ex-
change rates in a less developed country may require abandonment of
exchange controls, greater stability of domestic policies, development
of a forward-exchange market, abandonment of pegged interest rates
in the domestic securities market, and development of a network of
brokers and dealers in securities and foreign exchange. Such changes
would have substantial costs in terms of the required commitment of
both financial and human resources, substantial benefits in the form of
improved resource allocation and reduced control apparatus, as well
as political costs involved in a move toward a market determination of
exchange rates and interest rates. Against such costs and benefits must
be weighed the macroeconomic benefits of free floating, discussed in
section 4, compared with other policies having less significant political
and resource costs. For example, managed floating may achieve many
of the benefits of free floating without requiring nearly as many institu-
tional changes. Pegging to a major currency, the traditional policy, may
in some cases be the solution with the greatest net benefits.

a. Framework for Analysis of Policy Choices

A simplified picture can be constructed of the type of analysis that
should be applied to a specific country. Ignoring political costs for the
moment as even less quantifiable than economic costs, one can try to
evaluate the resource costs involved in any given exchange policy,
including the costs of changing institutions and the costs of holding
different levels of reserves. One can likewise try to evaluate the prob-
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FIGURE 6
OPTIMAL CHOICE OF EXCHANGE POLICY

CT

able effects of each policy on the variance of traded-goods prices,
following the precepts of section 4. The results of such calculations
might generate a trade-off locus between resource costs R and the
standard deviation of traded-goods prices a, such as the curve AA in
Figure 6. The various policies (placed along the curve quite arbitrar-
ily) are C, exchange controls or import quotas plus reluctant adjust-
ment of a single-currency peg; P, optimally chosen and managed
single-currency peg; S, SDR peg; M, managed float; and F, free float. If
it is assumed that the decision maker's loss function is an increasing
function of both variance and resource cost, with nice curvature prop-
erties for convenience, the indifference loci can be sketched in as the
curves 1,,12, and 1:3. Political costs of various policy choices (including
the costs of implied income redistribution) must of course be
superimposed on this economic analysis in some third, nonquantifi-
able dimension.
In this context, the shift to floating exchange rates among the major

trading nations has had the effect of increasing the variance faced by
individual countries that peg to a single currency. Thus, the portion of
the locus including the points C and P will have shifted up, making
points such as F, M, or S relatively more attractive to policy makers.
Now, I do not seriously propose that the calculations involved in

Figure 6 actually be carried out in full. My main purpose in presenting
the figure is to provide an organizing framework for analysis. The basic
point is that each policy alternative should be evaluated in terms of its
institutional costs, reserve needs, stabilization benefits, and political
costs. Some net balancing of these costs and benefits must then be
made by the decision makers.
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It is important to recognize that the framework of analysis proposed
here includes the costs and benefits usually dealt with under the ru-
bric of -optimal currency areas.- For example, Aliber (1972) has re-
cently categorized these costs and benefits as -utilization costs- and
-efficiency costs.- Utilization costs include the adjustment costs of
maintaining excessive unemployment or shifting resources between
sectors, which can be measured by the costs of holding the reserves
used to avoid such costs (Heller, 1966). Efficiency costs, on the other
hand, include the resource costs of operating an exchange market and
the costs of the differing degree of uncertainty about the prices of
traded goods. Thus, all the costs considered by Aliber are included in
Figure 6, although they are broken down in a different way.

b. Costs and Benefits of Different Exchange Policies

I have suggested that the five exchange policies portrayed in Figure
6, as well as other possible exchange policies, have different implica-
tions for the kinds of institutional arrangements that were discussed in
section 5. They also have different implications for the use of reserves
and the variance of prices. This section will discuss the kinds of differ-
ences that should be examined and quantified, if possible, for a given
country. Table 1 gives a tabular summary of the main differences.
Policy C, utilizing exchange controls or import quotas and capital

controls to peg to a single currency, is now probably the most preva-
lent form of exchange policy in the less developed countries. For

TABLE 1

HYPOTHETICAL COSTS OF ALTERNATIVE EXCHANGE POLICIES
(H = High, M = Medium, L = Low)

Institutional Requirements

Resource Private-
Mis- Official Exchange Forward Securities

Variance allocation Reserves Controls Market Market Market

Controls
(C) H H L H Ha

Peg to sin-
gle cur-
rency(P) M M H L L

SDR.peg
(S) L/M L M L M M

Managed
float (M) L L M L M M

Free float
(F) L L L L M M M

a The black market.
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example, the 25th Annual Report on Exchange Restrictions of the
International Monetary Fund listed fifty-six less developed countries
as maintaining restrictions on current- and capital-account payments.
Most of these countries pegged to a single foreign currency. This type
of policy requires a substantial commitment of resources to the mech-
anism of exchange contro1,7 but relatively little commitment to the
development of market institutions. Forward-exchange markets and
domestic-securities markets are relatively neglected. Even spot-
exchange markets are typically thin, most legal transactions taking
place either directly with the exchange authority or with authorized
dealers acting on behalf of the exchange authority. The black market,
on the other hand, flourishes.
While policy C saves on the resource costs of holding reserves or

borrowing reserves, it probably imposes substantial costs of resource
misallocation due to the maintenance of inappropriate exchange rates.
The result is a distortion of production from traded to nontraded goods
and a suppressed distortion of consumption from nontraded to traded
goods. Furthermore, the very large abrupt devaluations that become
inevitable in such a system give rise to high variances in effective
exchange rates, as will be seen in the empirical computations in sec-
tion 8.
Policy P, pegging to a single foreign currency by means of reserves

or borrowing, eliminates the costs of exchange control and black mar-
kets but implies greater costs of reserve holding than policy C. In this
situation, it is no longer necessary for the exchange authority to
monopolize legal exchange transactions, so. that the legal private ex-
change market will become more developed. Furthermore, an inap-
propriate exchange rate probably cannot be maintained for as long
through reserve use as it can through exchange controls. As a result,
the resource misallocation involved will probably be much less than
with policy C. And since required devaluations will probably occur
more frequently, the high variance contributed by very large devalua-
tions will be mitigated. It is even probable that greater exposure to the
"discipline of the balance of payments- will result in more responsi-
ble domestic policies and less need for devaluations.
Of course, in a world of floating exchange rates, pegging to a single

currency will not minimize the variance of traded-goods prices. But,
as shown in section 4, it is possible to define a "best- single-currency
peg. If this involves a different currency from the traditional peg, there
are costs involved in changing the peg. Using a different intervention

7 See Meade (1951, Part V) for a discussion of the required supervision involved in
exchange control, import quotas, and capital controls.
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currency implies holding balances in a different currency and building
working relationships with a different foreign financial center. New
communications arrangements may be required, and new lines of .
credit may have to be developed to replace existing facilities. The
extent to which such facilities are made available by a foreign financial
center may .be an important qualification to the aim of minimizing
fluctuations in traded-goods prices. Development of forward-exchange
facilities is a feasible option under policy P, although it would require
an investment of resources. Given a world of floating rates, however,
such facilities have become more desirable as a means of reducing
short-term exchange risks.
Policy S, pegging to the SDR, might substantially reduce the vari-

ance of the effective exchange rate if the country's trade pattern ap-
proximates the weights of currencies in the SDR package. On the
other- hand, it would not avoid the need for a single intervention cur-
rency, since the SDR itself is not a currency but a means of settlement.
The exchange authority would have to obtain from the IMF daily
quotations of the SDR value of the intervention currency. Buying and
selling rates for the intervention currency would have then to be set
daily so as to maintain the SDR value of the domestic currency. Set-
tlement would be by means of reserves or borrowing, including SDRs.

This policy would require more frequent calculations and commu-
nications between the exchange authority and authorized dealers
in foreign exchange, since it involves the same techniques as a man-
aged float. Furthermore, this policy almost requires the development
of forward-exchange facilities vis-a-vis the intervention currency, since
the domestic currency Would now float relative to the intervention
currency.
The need for reserves might be reduced by an SDR peg if it came

close to stabilizing the effective exchange rate under noninflationary
conditions. On the other hand, it is conceivable that a country trading
mainly with a single partner could find itself using more reserves
under an SDR peg than under a single-currency peg.
Policy M, the managed float designed to stabilize the effective ex-

change rate or move it in the direction indicated by differential infla-
tion rates, is more difficult to carry out than the SDR peg because the
country itself must compute the weighted average of exchange rates of
its trading Partners. Otherwise, it is similar to the SDR peg in requir-
ing a single intervention currency with an ever-changing .quotation in
terms of the domestic currency. The advantage of the managed float is
that it can reduce essentially to zero the variance in the relative price
of traded goods.
Since the managed float reduces the impact of external disturbances
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by moving the exchange rate and reduces the impact of internal dis-
turbances by not moving the rate, it has the greatest potential for
reducing needed reserve holdings as well as other adjustment costs.
On the other hand, the operation of a managed float would clearly
require a substantially increased investment in exchange-market
facilities for many less developed countries. The choice of appropriate
weights in itself involves a significant amount of analysis, as indicated
in section 4. In addition, data would have to be collected daily on the
exchange rates of currencies in the average, presumably quotations in
the financial center of the intervention currency. The resulting quota-
tions for the intervention currency in terms of the domestic currency
would have to be disseminated quickly and regularly to all authorized
exchange dealers. Since the domestic currency would be floating rela-
tive to the intervention currency, forward-exchange facilities vis-a-vis
the intervention currency would be essential.

It is useful to compare the formula-managed float suggested here
with the formula-managed float of Brazil, even though that policy was
devised prior to the adoption of floating exchange rates by the major
trading nations. Brazil changes its exchange rate at frequent intervals,
the amount of change depending on the domestic rate of inflation
(relative to the foreign rate of inflation). The managed float suggested
in section 4, by contrast, changes the exchange rate in accordance with
changes in the exchange rates of major trading partners and changes in
the differential rate of inflation.
Policy F, free floating, probably requires a substantial further com-

mitment of resources to the development of exchange markets and
related financial markets for most less developed countries. Such a
policy clearly requires well-developed spot- and forward-exchange
markets, including substantial networks of dealers in foreign ex-
change, together with well-developed domestic financial markets.
Only a few less developed countries can claim such facilities, for
example, Israel, Lebanon, Kuwait, and Singapore. One crude measure
of the breadth of foreign-exchange markets is the ratio of commercial-
bank holdings of foreign-currency assets to central-bank holdings of
foreign-currency assets. Table 2 shows the distribution of this ratio for
the eighty-three less developed countries with country pages in
International Financial Statistics.8 It is obvious from the table that, in

8 This includes all the countries listed in Table 4 below except the Bahamas, Bahrein,
Bangladesh, Barbados, Equatorial Guinea, Fiji, Guinea, Khmer Republic, Laos, Liberia,
Malta., Oman, Qatar, Rumania, United Arab Emirates, Western Samoa, and Yemen Arab
Republic. In a few cases, 1972 or 1971 data are used in the absence of 1973 figures.
When the ratio exceeds unity, the commercial banks' holdings of foreign exchange are
greater than the central bank's holdings. Such countries include Kuwait, Lebanon,
Costa Rica, Israel, and, for some reason, the Central African Republic.
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TABLE 2

DISTRIBUTION OF RATIOS OF COMMERCIAL-BANK
HOLDINGS TO CENTRAL-BANK HOLDINGS

OF FOREIGN-EXCHANGE ASSETS, DECEMBER 1973

Ratio Number of Countries Per Cent of Countries

0-0.099 35 42.2
0.1-0.199 18 21.7
0.2-0.299 8 9.6
0.3-0.399 3 3.6
0.4-0.499 9 2.4
0.5-0.599 2 2.4
0.6-0.699 3 3.6
0.7-0.799 1 1.2
0.8-0.899 0 0
0.9-0.999 9 2.4
1.0-1.099 2 2.4
1.1-1.199 0 0
1.2-1.299 9 2.4
1.3-2.9 2 2.4
3.0+ 3 3.6

SOURCE: International Financial Statistics.

the large majority of countries, the commercial banks, and presumably
other private dealers, are not allowed to maintain substantial working
balances of foreign exchange.
The development of an extensive set of private markets for foreign

exchange and domestic securities is not the only cost of relying on a
freely floating exchange rate. It would surely be necessary for the
exchange authorities to be prepared to intervene in the market to
smooth out minor fluctuations in exchange rates threatening to disrupt
the market. This is necessary even in the largest and most developed
financial centers. The expertise required to carry out such operations is
a scarce commodity in any part of the world.
Since one of the requirements for free floating would be a consider-

able liberalization and expansion of the domestic loan and securities
market, substantial political costs may be attached to this solution. If
minority groups hold a good deal of economic power, these political
costs may be very high. On the other hand, there may also be substan-
tial gains for the efficient allocation of resources and the mobilization
of domestic savings resulting from such reforms (McKinnon, 1973).
While the resource costs of policy F may be large, its savings in

reserves and in the variance of traded-goods prices may well be sig-
nificant, assuming that the exchange market is in fact stable. The
balancing of these costs and benefits is, of course, what is suggested in
Figure 6 and Table 1.
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The policy of dual exchange markets has also been recommended as
an alternative to the policies discussed above, especially where it is
desired to control disequilibrating capital movements (Fleming,
1974). Under this type of policy, capital-account transactions are con-
ducted at a variable "free market- rate, while current-account transac-
tions occur at a pegged "official- exchange rate. The effect is that of a
tax on the purchase of foreign securities by residents and a subsidy to
the purchase of domestic securities by foreigners. Many less de-
veloped countries now have a variant of this policy, in which only a
favored subset of current-account transactions may pass through the
"official- market. The difficulty with dual markets in less developed
countries is their tendency to turn into discriminatory multiple-rate
schemes.

7 Other Means of Reducing Adjustment Costs

The choices depicted in Figure 6 and Table 1 between types of
exchange-rate policies do not exhaust the possibilities open to less
developed countries for improving their welfare in a world of floating
exchange rates. In particular, the following types of policies should
also be evaluated as possible components of a well-designed response
to the current situation: development of forward-market facilities,
choice of currency denomination of debt issue, choice of reserve mix,
regional reserve pooling or clearing arrangements, and borrowing ver-
sus adjustment to worsened terms of trade. This section will discuss
these issues briefly, giving some suggestions for the major considera-
tions to be weighed in each case.

a. Forward markets have been mentioned as a potential component
of most of the exchange-rate policies discussed above (Miller, 1975).
Their independent contribution to reducing instability in the prices of
traded goods is subject to several limitations. First, the availability of
forward facilities even in the advanced industrial countries has never
succeeded in convincing all traders to cover their exchange risks. In
less developed countries, the extent of use of such facilities would
probably be quite limited. Second, forward cover can reduce the vari-
ance of prices due to exchange-rate fluctuation only within the period
of the contract. Price variation between contracts will still affect pro-
ducers of exported goods and consumers of imported goods. Neverthe-
less, forward cover does protect domestic consumers of exportables
and domestic producers of importables from the fluctuations in
traded-goods prices due to exchange-rate movements; it does so to the
same extent that traders themselves are protected. Finally, forward
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facilities seem most needed when the exchange rate is not pegged to a
single foreign currency, since there is a floating spot exchange rate.

Either these facilities must be provided by the central bank, or else
private securities and loan markets must be developed sufficiently to
enable arbitrage to become a viable force in the market. Unless
enough comparable borrowing and/or lending alternatives are avail-
able in both domestic and foreign markets, the type of covered arbi-
trage that is essential for the efficient operation of a private market in
forward exchange will not be able to develop.

If these facilities are to be provided by the central bank, the bank
should scrupulously maintain a balanced position sheet, with any im-
balance in its forward position in the intervention currency matched
by an opposite imbalance in its spot position. Such a policy would
avoid the temptation that might arise to avoid losses on an unbalanced
position by breaking the managed-float formula. Alternatively, re-
sources could be devoted to developing a genuine private forward-
exchange market, with the implied further development of the domes-
tic loan and securities markets.
Few less developed countries should try to develop forward

facilities vis-a-vis more than one or at most two foreign currencies. The
provision of forward cover vis-a-vis the intervention currency should
suffice for most countries. If banks in the foreign center will agree to
provide forward facilities between the intervention currency and other
major trading currencies, there is no reason why effective forward
cover cannot be provided in this indirect way between the domestic
currency and any major trading currency.
While forward cover offers a type of insurance against certain ex-

change risks, other sorts of insurance schemes are also conceivable.
Many foreign concerns operating in countries without forward
facilities protect themselves against exchange risk by maintaining
roughly equal assets and liabilities in the weak currency. Domestic
exporters and importers can hedge their foreign-currency risks simi-
larly if they can match up foreign-currency claims arising from exports
with liabilities arising from imports. This should be feasible, since
most LDC exports and imports are thought to be denominated in hard
currencies (Mookerjee et al., 1969, Table 2, p. 401).
An alternative approach adopted in some export and import con-

tracts involves the use of a hard-currency price that is adjusted accord-
ing to some agreed average of the movements of a group of major
trading currencies. The oil producers in particular have sought this
type of protection against floating exchange rates (Silard, 1973, 1974).

b. Currency denomination of debt issue is usually a function of the
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market in which borrowing is done. Thus diversification among
sources of borrowing would be a prudent policy. The share to be
borrowed in each market should be roughly the same as the share of
the specific foreign currency in the merchandise trade balance of the
country. As a result, fluctuations in debt service costs would be approx-
imately offset by fluctuations in net earnings from foreign trade in
goods. The same policy can be followed with respect to reserve hold-
ings, which should be coordinated with debt service and merchandise
trade to hedge against the impact of shifts in exchange rates.
The implications of such diversification can be seen through an

example given in Table 3. The country shown in Table 3 has a mer-
chandise surplus of 100 to pay net debt service of 100. Debt and
reserve holdings have been diversified so as to match the currency
pattern of the service account to the merchandise trade account. Sup-
pose the country's currency is pegged to the pound sterling and that
the dollar depreciates 10 per cent relative to sterling, while the Ger-
man mark appreciates 10 per cent. The merchandise and service bal-
ances in dollars fall to 45 and —45, respectively, while the German
mark balances rise to 88 and —88, leaving the current account unaf-
fected. The diversification rule implicit in Table 3 is "Borrow from
countries to which you export and lend to countries from which you
import." This reverses the typical practice of trade finance, but then
much LDC trade is financed in foreign centers (Mookerjee et al.,
1969).
The benefits to be gained from such diversification can be calculated

in terms of reduced uncertainty about the exchange value of payments
and receipts on debts and reserves, which reduces the certainty-
equivalent interest rates on debts for countries with risk-averse gov-
ernments. This gain must be weighed against possible losses due to
floating exchange rates and costs due to higher interest rates. Tabula-

TABLE 3

DIVERSIFICATION OF DEBT AND RESERVES

Mer-
chandise Debt

Interest
Earnings on Service Current

Currency Exports Imports Balance Service Reserves Balance Balance

Dollar 100 50 50 80 30 —50 0
Sterling 70 100 —30 10 40 30 0
German
mark 100 20 80 110 30 —80 0

270 170 100 200 100 —100 0
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tions of the effects of the exchange-rate realignments of 1971 and 1973
on the values of reserves and debts are given in the IMF Annual
Reports for 1972 and 1973 (pp. 22-23 and 29-31). These figures make
it clear that borrowing an overvalued currency can be beneficial, while
holding reserves in such form is dangerous. But the gains that many
less developed countries achieved in these two episodes were due to
correction of the long-standing overvaluation of the dollar. Such events
are both less likely and less predictable in a world of floating exchange
rates.

c. Clearing arrangements have also been suggested as alternative
means for less developed countries to reduce their exposure to the
effects of floating exchange rates among developed countries. The
major way in which such benefits would arise is by the use of a re-
gional unit of account for denomination of balances arising through
intraregional trade. As Michalopoulos (1973) has pointed out, about 85
per cent of intraregional transactions in the Central American Com-
mon Market area are handled through the clearing union, compared
with a figure of 40 per cent in the Latin American Free Trade Area.
Exchange risk on such transactions is absent, since the transactions
take place under exchange-rate guarantees.
The advantages of participation in such agreements would be higher

under a regime of floating exchange rates. Unfortunately, the cost of
participation may also be higher, for the cost to the union of providing
the exchange guarantee can be expected to increase with increased
flexibility among the member countries' currencies. Of course, if all
members peg to the same foreign currency, this problem does not
arise.
d. Borrowing versus adjustment to the worsened terms of trade im-

plied by soaring oil prices has been a major problem for all countries.
The less developed countries that are not members of OPEC have
inevitably followed a relatively passive policy, relying on the major
nations to negotiate a decline in the oil price and, in the interim,
negotiating such charitable lending as the OPEC nations were willing
to provide. Most less developed countries were fortunate in having
relatively high reserves in 1974, due largely to the dramatic rise in the
prices of their primary commodity exports in 1973.
Nevertheless, this cushion of reserves did not suffice for very long,

and some countries such as Bangladesh of course had no cushion at all.
If a less developed country were facing an increase in the price of oil,
ceteris paribus, the scenario would go as follows: Given an inelastic
demand for oil, the balance of payments deteriorates, even though
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demand for oil declines in the face of higher prices. If the exchange
rate is allowed to depreciate, the domestic price of imported oil will
rise even further, cutting down on oil demand (and demand for other
imports) even further. If the country had been facing buoyant export
demand and, as a result, inflationary pressures prior to the increased
oil price, a contractionary monetary and fiscal policy could substitute
for the relatively inflationary exchange depreciation. Either policy
would tend to reduce consumption of traded goods, though deprecia-
tion of the exchange rate would also tend to increase production and
thereby facilitate adjustment.

Unfortunately, ceteris paribus did not hold in this case. First of all,
many countries faced the same choices. It would have been a fallacy of
composition to think that all could improve their trade balances by
adjustment, especially vis-a-vis the OPEC countries. The better-off
countries borrowed heavily in the Euro-markets in 1975 and resisted
depreciation, thus leaving more room for the worse-off to adjust, given
their inability to borrow. The solution to the problem, of course, does
not ultimately lie with adjustment but with a fall in oil prices com-
bined with increased assistance from the better-off countries.
The other important violation of ceteris paribus is the effect on the

less developed countries of fluctuations in major-currency exchange
rates. A country pegged to the dollar, say, could easily find its ex-
change rate appreciating in the face of rising oil prices, the opposite of
the depreciation recommended above. To avoid this situation, the
country should devalue relative to its peg if the currency to which it is
pegged rises in an undesirable fashion. An example of this sort of
problem was Italy's decision to drop out of the European Community
-snake- in January 1973 because of a tendency for the snake to rise
against the dollar while the Italian balance of payments was in deficit.

8 The Experience of Less Developed Countries
under Floating Exchange Rates

Table 4 shows estimates of the variances of monthly data on
import-weighted effective exchange rates for 100 less developed coun-
tries, for the periods January 1970-May 1972 and June 1972-April
1974. The indexes, which weight the effective rates by shares in im-
ports of manufactured goods, are of the type given in section 3e.9 The
countries are grouped in the table according to the exchange-rate pol-
icy they were following in mid-1973, as reported in Appendix Table

9 These indexes were kindly made available by the staff of the IMF.
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TABLE 4

VARIANCES OF IMPORT-WEIGHTED EFFECTIVE EXCHANGE
RATES FOR 100 LESS DEVELOPED COUNTRIES:

PERIOD I, JANUARY 1970-MAY 1972;
PERIOD II, JUNE 1972-APRIL 1974

CountryI
Period

II

Pegged to gold or SDR
(dollar, de facto):

Algeria 0.7 4.2
Bahrein 1.8 19.4
Bolivia 7.9 249.6*
Burma 69.7* 5.5
Burundi 17.4 9.1
China 20.3 6.7
Dominican Republic 4.6 6.1
Ecuador 162.4* 4.8
Ethiopia 2.1 11.4
Guinea 1.4 15.6
Haiti 4.3 6.5
Iran 11.6 8.2
Iraq 1.4 13.8
Israel 104.7* 11.8
Jamaica 4.2 36.5
Jordan 11.7 9.2
Kenya 11.3 8.0
Kuwait 2.0 9.5
Libya 1.6 16.2
Nepal 17.4 27.5
Nigeria 1.8 17.5
Oman 1.9 38.4
Pakistan 122.7* 1.5
Panama 9.1 13.4
Qatar 1.8 16.5
Rumania 2.0 15.4
Rwanda 4.6 15.0
Saudi Arabia 1.8 22.2
Somalia 6.6 14.2
Tanzania 13.2 12.3
Thailand 18.5 14.6
Tunisia 1.1 18.1
Turkey 311.3* 9.7
Uganda 13.6 11.1
United Arab Emirates 2.0 10.2
Western Samoa 1.8 2.4
Yemen P.D.R. 2.4 12.7
Zaire 12.9 22.3
Zambia 10.8 11.5
Average** 6.7 14.4

Pegged to dollar:
Argentina 634.6* 1.7
Bahamas 2.8 3.8
Chile 154.9* 464.5*
Costa Rica 5.9 32.1
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TABLE 4 (Continued)

CountryI
Period

Ii

Egypt 8.3 10.6
El Salvador 7.8 13.7
Ghana 207.2* 6.3
Guatemala 6.8 11.7
Honduras 2.9 5.3
Laos 261.3* 2.4
Liberia 22.9 21.6
Mexico 2.4 6.0
Nicaragua 3.7 6.4
Paraguay 10.7 22.4
Peru 6.7 13.3
Sudan 9.5 19.8
Syria 13.0 23.5
Venezuela 1.9 4.8
Average** 7.5 13.9

Pegged to sterling:
Bangladesh 251.5* 5.1
Barbados 2.9 19.6
Fiji 2.7 49.5
Gambia 2.4 58.7
Guyana 6.5 20.4
India 1.8 11.8
Malawi 1.8 34.0
Mauritius 2.0 11.5
Sierra Leone 2.0 41.6
Sri Lanka 14.4 13.5
Trinidad and Tobago 2.3 26.9

Average** 3.8 28.8

Pegged to French franc:
Cameroon 0.4 2.0
Central African Republic 0.4 0.7
Chad 0.3 0.6
Congo 0.6 1.0
Dahomey 1.0 1.6
Gabon 0.4 1.5
Ivory Coast 0.5 2.4
Malagasy 0.5 1.0
Mali 2.0 8.2
Mauritania 0.5 3.4
Niger 0.5 0.7
Senegal 0.4 1.0
Togo 1.5 3.1
Upper Volta 0.2 0.3
Average 0.7 2.0

Pegged to Spanish peseta:
Equatorial Guinea 0.1 1.5

Flexible exchange rate:
Afghanistan 27.8 136.0
Brazil 111.5* 12.9*
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TABLE 4 (Continued)

CountryI
Period

II

Colombia 49.1* 27.1*
Cyprus 1.7 5.0
Indonesia 101.9* 16.0
Khmer Republic 797.7* 33.8
Korea 135.6* 9.7*
Lebanon 1.9 55.4
Malaysia 0.6 18.8
Malta 6.7 3.9
Morocco 0.9 3.3
Phillipines 162.9* 10.5
Singapore 0.5 13.7
Uruguay 373.1* 44.6
Vietnam 7.0 228.8*
Yemen Arab Republic 52.8 20.6
Yugoslavia 169.8* 6.5
Average** 11.6 32.1

* Indicates large and/or continuous devaluation during the
period.
** Includes only those countries with no asterisk in both

periods.
SOURCE: Effective exchange rates from International

Monetary Fund.

1.1 of the 1973 Annual Report of the IMF.° It should be noted that the
currencies tied formally to gold or the SDR were in effect pegged to
the dollar during this period except on the two occasions when the
gold, SDR-dollar ratio changed: December 1971 and February 1973.
The reader should be aware of significant limitations in the quality of
the data, with respect to both the import weights and the exchange-
rate data. Furthermore, as pointed out in section 4a, current-account-
balance weights taking account of elasticities of foreign demand and
supply would be more appropriate for most purposes.
The first period, January 1970-May 1972, covers the last period of

the adjustable-peg system, including the exchange-rate realignments
of the Smithsonian Agreement of December 1971 as well as the lim-
ited floating of the yen, German mark, and pound sterling during
August-December 1971. This period ends with the floating of the
pound in June 1972, followed by generalized floating in March 1973.
The second period, June 1972-April 1974, thus covers the beginning
of the current system of floating rates among the major currencies.
The first thing evident from Table 4 is that countries which maintain
t° With the exception of Afghanistan, which is formally pegged to the dollar but con-

ducts most transactions at a free-market rate for the dollar quoted in the bazaar.
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drastically overvalued exchange rates and then devalue them sharply
suffer high variances in their effective exchange rates, as shown by the
entries marked with asterisks for large and/or continuous devaluations.
The average variance for these cases is 215.6.
The next conclusion is that the African countries pegged to the franc

and the peseta have achieved very low variances in effective exchange
rates, because the bulk of their trade is with the country to which they
peg.
A third striking conclusion is that countries pegged to sterling have

suffered a dramatic sevenfold increase in the average variance of their
effective exchange rates in the period of floating. This is a much larger
increase in variance than has been observed for any other group. Com-
pared with the experience of the franc or dollar groups, it probably
reflects the much smaller fraction of trade the countries of the sterling
group have with each other and with the United Kingdom. A natural
result has been for such countries to break away from the sterling
group. In fact, Cyprus, Malaysia, Malta, and Singapore had broken
away to the flexible-rate group by mid-1973, Jamaica broke away to the
dollar in the same year, and Malawi began floating in late 1973. From
the data in Table 4, some other countries are also obvious candidates
for departure from sterling, notably Fiji, Gambia, Sierra Leone, and
Trinidad and Tobago.
The dollar group has suffered a more modest increase in the vari-

ance of effective rates, with an average increase from 7 to 14 for both
the formally pegged and the de facto group. Within this large group,
several divergent subgroups can be noted. Among the Latin American
countries, one subgroup has a moderately increased variance (El Sal-
vador, Guatemala, Panama, Paraguay, Peru), while another subgroup
still has quite a low variance, despite being tied to the floating dollar
(Bahamas, Haiti, Honduras, Mexico, Nicaragua, Venezuela). The coun-
tries of the East African Monetary Union (Kenya, Tanzania, and
Uganda) do not appear to have suffered, nor have Zambia and
Burundi. On the other hand, Liberia, Ethiopia, Guinea, Rwanda, and
Somalia have high or increased variance. The Middle Eastern coun-
tries tied directly or indirectly to the dollar have mostly incurred sig-
nificantly higher variance (Bahrein, Libya, Kuwait, Oman, Qatar,
Saudi Arabia, Sudan, Syria, Tunisia, United Arab Emirates, and
Yemen P. D. R.); the chief exceptions are Egypt and Iran. On the other
hand, Morocco, which began floating in May 1973, has maintained a
low variance.
The members of the floating-rate group are about equally divided

between those that have followed inflationary domestic policies and
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rely on floating exchange rates for continuous devaluation (shown by
asterisks) and others. If we take the latter group, it appears that gen-
eralized floating has also increased the variance of effective rates for
the floating group. The average increase from 11.6 to 32.1 is less than
the increase for the sterling group but more than the increase for the
dollar and franc/peseta groups. The countries that contributed most of
this increased average variance are Afghanistan, Lebanon, Malaysia,
and Singapore, all of whose currencies have appreciated rather
sharply relative to the dollar. These are all countries whose terms of
trade have improved substantially because of price increases in such
primary products as oil, tin, rubber, cotton, and hides. In addition,
Lebanon and Singapore, which act as banking centers for the Near
East and Southeast Asia, have been the recipients of large recorded
and unrecorded inflows of private capital. These countries have cho-
sen to follow a very different exchange policy from the Arab countries,
which have kept their currencies pegged to the dollar while ac-
cumulating huge foreign-exchange reserves.

9 Conclusion

This essay has attempted, no doubt imperfectly, to explore the im-
portant factors that should enter into the designing of exchange
policies for less developed countries in a world of floating exchange
rates. Such factors include the existing structure of exchange markets
and money markets, the geographical pattern and price elasticity of
foreign trade, and the types of disturbances that most significantly
affect the economy: changing inflation, changing domestic production,
or changing terms of trade.

Simplified overall conclusions do not readily flow from careful
analysis of the array of issues that have been explored. Each argument
has a qualification, and an accumulation of qualifications makes each
country a special case. Nevertheless, there is a certain broad pattern to
the discussion that can be summarized here.
Most less developed countries also have less developed financial

markets. This fact implies that capital does not have high mobility on a
two-way basis and that market institutions for operating freely floating
exchange rates are sparse. Less developed countries typically have
relatively little influence over their terms of trade, so that the main
channel through which exchange rates affect the economy is the ratio
of traded-goods prices to nontraded-goods prices. A key concept in a
world of floating exchange rates is the trade-weighted index of the
effective exchange rate, showing the movement of a country's ex-
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change rate relative to a weighted average of rates of its major trading
partners. The stability of an economy facing fluctuating domestic pro-
duction of export or food crops will generally be greater if the effective
exchange rate is pegged. On the other hand, an economy that faces
fluctuating inflation rates can more appropriately let its effective ex-
change rate float. For an economy facing fluctuating terms of trade, a
floating rate may be better if import demand is elastic, and a pegged
rate better if import demand is inelastic, but the qualifications to these
findings are especially strong.
The costs and benefits of various exchange policies, such as controls,

pegging with reserves to a single currency, pegging to the SDR, man-
aged floating, or free floating, can at least be analyzed conceptually in
terms of resource costs, institutional costs, instability costs, and politi-
cal costs. The choice of exchange policy should be based on careful
consideration of each of these costs, quantifying those which can be
measured. All countries that have not recently evaluated their ex-
change policy should carry out such a re-evaluation in the near future.
Such studies should not be done simplistically, however, as a wide
variety of important considerations bear on the question.
In closing, let me make a general comment suggested by the empiri-

cal results in Table 4. A superficial conclusion from the table is that,
since mid-1972, floating exchange rates have increased the variance of
effective exchange rates and therefore of traded-goods prices." One is
tempted to conclude that adjustment costs have increased pan i passu.
This may be true, but it is also possible that reserve usage by less
developed countries has changed significantly in this period. If re-
serve usage has increased, it seems clear that adjustment costs have
also increased. On the other hand, if reserve usage has decreased
substantially while exchange-rate variation has increased, adjustment
costs may even have been lower for some less developed countries.

" Thomas Willett has suggested that exchange rates and prices of traded goods move
in opposite directions for some major industrial countries, as one could expect for flexi-
ble exchange rates (see section 3 above). Thus, exchange-rate variability may indicate
greater stability in domestic prices for countries in Table 4 with flexible rates. This
argument does not apply to the eighty-three countries with pegged rates, however.
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APPENDIX

A-1 A Model of Internal and External Balance

In the model of section 2, domestic demand for nontraded and
traded goods depends on relative prices, real income, and real money
balances. Supplies depend on relative prices. Net exports of tradables
(X) are equal to the excess of domestic production over consumption.
These conditions are described by equations (1) and (2), equating
demands to supplies in each market:

+ - + + - +
An(Pt,Pn, , = Yn(Pt Pn)

- + + + + -
A t(p t , P n , m) +X = Yt(Pt, pa) •

(1)

(2)

These functions are assumed differentiable and homogeneous of de-
gree zero in the nominal variables (pt, Pn, PY, M). The signs of the
partial derivatives are given above the arguments. Money income (pY)
is equal to the factor cost of production plus the excess of government
spending over taxes:

PY = PtYt + PnYn + . (3)

The price level (p) is a weighted average of the domestic prices of
tradables and nontradables:

p = atpt + cenPn• (4)

The balance of payments shows the domestic-currency value of addi-
tions to reserves (AF) as equal to the value of net exports (p X) plus
exogenous net capital imports (K) valued at the current exchange rate
of the domestic currency (r = units of local currency per dollar):

AF = ptX + rK (5)

Assume that all foreign exchange is held by the central bank. The
change in the domestic money supply is equal to foreign-exchange
accumulation plus the government deficit plus credit granted to
domestic business (AL):

(6)

Note that if foreign currency circulates in the hands of the public, the
value of the money supply will not be independent of the exchange
rate. Finally, the domestic price of tradable goods is equal to the
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exogenous world (dollar) price of tradables (p7) times the (dollar) ex-
change rate of local currency (r). Thus foreign demand for tradables is
infinitely elastic:

Pt = f pt r• (7)

Under pegged exchange rates (r = r), these seven equations suffice to
determine the seven variables (p t , 13n, 13, Y, M, X, F). As noted in the
text, such pegged rates can be achieved in any of three ways: (a)
reserve movements, as assumed in equation (5); (b) official borrowing
to finance deficits, which makes capital inflows (K) endogenous and
reserve flows exogenous (SF); (c) import controls, which also make
reserve flows exogenous but break the equality (7) between domestic
and world prices of traded goods.
The solution of this model in the case of flexible rates is quite sim-

ple. Since AF = 0, from equation (6), the money stock is an exogenous
variable controlled by the central bank. Net exports must equal the
value of capital outflow (X = --k/p/). Then equation (3) can be substi-
tuted into (1) and (2) for money income, leaving two equations in two
unknowns, the prices of tradables (or, equivalently, the exchange rate)
and nontradables.

A-2 Properties of an SDR Peg (section 4c)

Let auk, = the weight in the effective-exchange-rate index of a coun-
try i whose currency is pegged to that of a major country k included in
the definition of the SDR (k = 1, . . , 16). Let k = 0 for all countries
pegged to the SDR. Then

16 16
4j = 

£1_o ai(k)ri = /i(o) aims + L=1 2„i(k) ai(k)rk
v16

= Lik=1 LW kli(0) ai(0) + 24(k) ai(k)V-I'lc
(8)

• v 16 r*
using s = i w. The weights in the last expression of (8) will be
equal to wk if

wk/k ai(k) = a(k) ,

since Igo) aim + k a(k) = 1.

(9)

A-3 Minimizing Variance by Choice of Peg (section 4d)

The variance of p*d when country j pegs to country k can be written
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as

E[(cd — Sk)V12 = (ai — 5k)' V(aj — 5k)
= otj' Vai — 28/,'Vaj + 8075k, (10)

where al' = (a1, . . . , 0, . . . , an), with a zero in the jth place,

5k' = (0, • • • , 1, • • . , 0) with a one in the kth place and zeros

elsewhere, and t' = • • , il'k)• This simplifies to the expression in

the text.
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in colleges and universities. An ESSAY should be a lucid exposition of a theme, acces-

sible not only to the professional economist but to other interested readers. It should

therefore avoid technical terms, should eschew mathematics and statistical tables

(except when essential for an understanding of the text), and should rarely have

footnotes. Most important, it should have a certain grace of style and rhythm in its

language.
This does not mean that a STUDY or SPECIAL PAPER may be awkward and clumsy,

but it may be more technical. It may include statistics and algebra, and may have

many footnotes. STUDIES and SPECIAL PAPERS may also be longer than ESSAYS; indeed,

these two series are meant to accommodate manuscripts too long for journal articles

and too short for books.
To facilitate prompt evaluation, please submit three copies of your manuscript.

Retain one copy for your files. The manuscript should be typed on one side of 872
by I i strong white paper. All material should be double-spaced—text, excerpts,

footnotes, tables, references, and figure legends. More complete guidance appears
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preparing their manuscripts.
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A mailing list is maintained for free distribution of all publications as they are
issued to college, university, and public libraries and nongovernmental, nonprofit

research institutions.
Individuals and organizations—including governmental organizations that do

not qualify for free distribution—can obtain ESSAYS and REPRINTS as issued and

announcements of new STUDIES and SPECIAL PAPERS by paying a fee of $8 to cover

the period July 1, 1976, through December 31, 1977. Alternatively, for a contribu-

tion of at least $25 to the publication program of the International Finance Section
they can receive all publications automatically for the same period—SPECIAL PAPERS
and STUDIES as well as ESSAYS and REPRINTS.

ESSAYS and REPRINTS ordered from the Section are $1 per copy, and STUDIES and
SPECIAL PAPERS are $2.0o. (These charges are waived on orders from persons or
organizations in countries whose foreign-exchange regulations prohibit such remit-
tances.) In London, the Economists' Bookshop will usually have Section publications
in stock. No mail orders are accepted, however.

All manuscripts, correspondence, and orders should be addressed to:

International Finance Section
P.O. Box 644
Princeton, New Jersey 08540

Subscribers should notify the Section promptly of a change of address, giving the
old address as well as the new one.
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The following is a list of the recent publications of the International Finance
Section. Essays Nos. i through 60, Studies Nos. i through 10, and the issues of
the four series marked by asterisks are no longer available from the Section. They may
be obtained in Xerographic and microfilm editions from Xerox University Micro-
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Ltd., St. John's Road, Tylers Green, Penn Buckinghamshire, England. Xerographic
editions are priced at $6 and microfilm editions at $5.1
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93. W. M. Corden, Monetary Integration. (April 5972)
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*98. James C. Ingram, The Case for European Monetary Integration. (April 1973)
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503. John H. Makin, Capital Flows and Exchange-Rate Flexibility in the Post—Bretton
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104. Helmut W. Mayer, The Anatomy of Official Exchange-Rate Intervention Systems.
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Essays 6z, 67, 71, 73, 75, 88, and 90; Studies iz, 14, and 15; and Reprints 4, 6,
7, 8, 9, and so are still available from the Section. For a complete list of publications
issued by the Section, write to the Section or consult the publications list in Essay 91
or earlier.
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