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EXCHANGE RATE POLICY FOR DEVELOPING COUNTRIES

1. INTRODUCTION

In his Per Jacobsson lecture, Arthur Lewis said:

"It is now the conventional wisdom that the currenciés of
the déve?oped countries should float, but the currencies of
the less-developed (LDCs) should not; that is to say that
each LDC should choose a more developed country (MDC) as a
partner -- or the SDR -- and tie itself in a fixed

relationship.” (Lewis, 1977, p.33).

This statement led us to think about the meaning of fixing

%
the exchange rate in a world where the major currencies are floating,
and about the imp]iﬁations for domestic policy targets of pegging to
one or a combination of these major currencies. Under the Bretton
Woods System and in the absence of major currency readjustment;, the
choice of a numeraire waé only of minor importance: pegging to any
one of the major currencies was equivalent to maintaining a fixed
parity with all others. In a world of floating rateg, hovever,
pegging to any one of the major currencies implies floating vis-d-vis

all others. It is precisely for this reason that in their effort to

*
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of developing countries have aSandoned single-peg po]icigs and have
started experimenfing with composite pégs; and it is exactly this

trend that poses new and interesting analytical questions regarding
the choice of a numeraire or the choice of weights for a composite

peg. These are the issues that we address in this paper.

In our discussion of choice of exchange rate regimes, we begin
by separating considerations of feasibility and optimality in the
float vs. peg decision. In section Il we introduce two major:
feasibility ;onditions for floating: incomplete openness and
internationally-inteérated capital markets. We argue that ink
general ideveloping countries are not feésib]e floaters.

The question of pegging to a single curréncy or a “currency
basket" is raised in'section III. The degree of geographic concen-
tration of trade becomes important for that choicé. Countries
which opt for a basket peg in turn must decide on weights for the
currencies in the basket. These can be chosen to elimiqate the

effects of third-counry exchange rate fluctuations on any of a

number of policy targets.




In section IV we explicitly derive the weighting schemes
for basket pegs that would eliminate the effects of third
country exchange rate variation alternatively on the home
~country's terms of trade, re]atiye price of traded vs.vnon—traded
goods, or balance of tra&e. These weighting schemes are given in
equations (28), (32), and (37), respectfve]y. Thus, section IV
presents a menu cf weighting schemes, one for each policy target.
The choice among policy targets is discussed in section V. Fluc-
tuations in relative prices are related to f]uctuatfons in real
income. This gives us the contribution of each weighting scheme
to reduction in real-income variations stemming from variations
in third-country exchange rates. It also gives us the residual
income instability thét would remaiﬁ in each case. Fina11y,
we note cases in which the choice of a policy targ;t is clearly

dictated by the structure of the economy.

In that sense this paper is the beginning of a larger project'

where structural characteristics of the economy are explicitly °
introduced 1in the analysis of macroeconomic policy. Such an

approach is especially relevant to the comparative study of policy

choices for davelapina vs. develaned erannminc



IT1. FLOATING VS. PEGGING: FEASIBILITY CONSIDERATIONS

In choosing an exchange rate policy, the first deciSibn.g
country faces is whether to permit the rate to float, with its
value being determined by the "market". In this section we provide
some arguments and evidance suggesting that floating is not feasible
for most developing countries. Thus the real poiicy choices are
What tovpeg to, in a world in which most major currencies are
floéting, and how fo adjust the peg. These are tqpics taken up
in succeeding sections of the paper.

Our discussion will be cast in the framework set by Corden

in Monetary Integration (1972). There Corden separated facters or
considerations bearing on the dual questions of (a) choice of
exchangeirate regime, and (b) optimal size of currency areas,

into two sets. First we consider factors determining whether

it is feasible for a country‘to decide to be a currency area

and to float its exchange rate. Only after we make a determination
on feadibility js it reasonable to moQéahead to éonsiderafions

bearing on the optimal choice of regime.




Most of the arguments concerning optimum currency areas and
choice of exchange rate regime are well known, and will be mentioned
only briefly beiow. Ishiyama (1975) has recently surveyed the
literature on optimal currency areas; Black (1976 a, b) and
Crockett-Hsouli (1977).have focused on exchangs-rate policies
for less-developed countries; Heller (1976) has providad some
empirical evidence on actual choice of regimes. The new
considerations, or twists on old considerations, in our discussion
involve mainly (a) the role of asset markets in determining
feasibility of floating and (b) the role of market power in
determining the currency basket to use when pegging.

Our discussion of exchange rate policy is illustrated
by Figure 1, which organise; sect&ons IT and III of the paper.
it differs frem a similar figure in Heller (1976, p. 24a) in
that our structure separatés feasibility and optimality
considerations. Countries must first decide whether floating
is feasible. Those for whom it is not feasible go on to
consider various types of peg. »This is the usual case for

developing ccuntries. Those who can float must then decide




Figure 1: Choice of Exchange Rate Regimes
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whether it is optimal to float independently or jointly as in
the European snzke, or to peg to a currency basket. These are
‘main]y the industrial OECD countries. Since our discussion
concentrates on po]icylchoices for developing countries, we
will discuss mainly the right half of Figure 1.

The two major feasibility conditions are (a) degree
of openness, and (b) existence of asset markets integrated
into the international system. The openness criterion wvas

introduced into the literature by Yc Kinnon (1963),

who noted that an economy can be so open that if the exchange
rate were to float, domestic citizens would want contracts
effectiye}y denominated in foreign exchange. In that case, there
would be no basis for demand for home currency, except for arti-
ficial legal constraints such as the requirement that tages be
paid in local currency. On the Mc Kinnon argument, the more open
an economy,'the less likely it is that floating is feasible. This
argumenF is supported by Heller's results, which show that

relatively closed economies tend to float, alone or jointly, while




relatively open economies tend to peg (Heller 1976, p. 5).

~ The asset market argument involves the likely stability
of the foreign exchahge market under floating. The argument
runs as follows. 1If a cguntry has financial markets wnich are
integrated into international markets, then in the short run
its exchange rate is determined by equilibrium conditicns in
those markets. Short-run stability of fhe_foreign exchenge
market in this case depends on overall stability of thevfinancial
markets; in general, gross substitutability of domestic and
foreign assets in private portfo]ios will suffice for stability.
Thus countries with integrated asset markets can expect a f]oé&ing
rate to be stable in che short run. This asset market view of
exchange rate determination has been described by Branson (1977),
Dornbusch (1976), Kouri (1976), and others. For initial empirical
results showing the stability of the most important floating
rate - the dollar-Deutschemark rate -'See Artus (1976) and

Braﬁson-Ha1ttuhen—Masson (1977).




If, on the other hand, a country does not have capital
markets which are integrated internationally, then supply and
demand in the foreign exchange market are determined by current
flows, and the short-run sfabi]ity conditions are the Marshall-Lerner
conditions on trade elasticities. This is the model recently
eiabprated by Black (1976 a). The feasibility problem appearing
here is that for countries with any market power, the Marshall-Lerner
elasticity conditions probabiy do not hold in the shortest of
runs. A cursory réview of the trade models surveyed by Stern-
Ffancis-Schumacher (1976) shows that many of the trade equations
ao not even haye contemporaneous price terms, and that in general

ot v

.. .
re tow. This is such a strong

short-run price elasticities a: his
empirical regularity that it is part of the conventional wisdom
about J-curves, etc. See, for example, Klein's (1972) comment
on Branson, or Dornbusch-Krugman (1976).

If the Marshall-Lerner conditions do not hold in the

short run and financial market separation prevents'stabilising
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speculation, then the floating rate will be unstab]ell. Essentially,

the argument is that if the financial markets, including the banking

system, do not make a stable market in foreign exchange, the central
bank must maké the market, eliminating floating as a feasible policy.
If, on the other hand, a country has well-integrated capital markets,
it can expect a fioating rate to be stable.

This argument ;oﬁ]d clarify an anomaly in Heller's (1976)
results. There he argued that capital market integration should
result in pegging, since externa1-édjustment could be achieved
.easily through capital flows. But when he looked at the data,

he found that countries with integrated capital markets tend to be

1/ | In Black's model, for example, the external balance (TT)
curve will become steeper than the internal balance (NN)
curve as the short-run price elasticity of the excess
demand goes toward zerc, and the system becomes unstable.

2/ See Heller (1976), Table 8 and p.15.
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tries with integrated asset markets are feasible stable floaters.
One apparent difficulty with the asset-market argument is
that countries that are small in the strict sense of being price-
takers on international markets meet the Marshall-Lerner conditions
for stability of a f]ow;determined exchange rate, and thus on this
argument could float even without integrated asset'markets.
However, these small countries are likely to be sufficient]y
open that they fail the feasibility test on the opsnness ground.
The feasibility arguments can be summarised as follows:
Countries (or groups of countries) which are relatively closed
and have internationa11y—integfated asset markets are feasible
floaters, singly or jointly. Other countfies are not feasible
floaters and will choose one form of peg or another.  In general,
we would expect the set of feasible floaters to be the developad
OECD countriés, while the developing countries would peg their
currencies either to one of the major currencies or to a basket.
This conclusion is supported by He]lé}‘s discriminant analysis

of floating vs. pegging, and by the data in Table 1.
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Table 1: Incoma Level and Exchangs Rate Regime

Mean CD? Mean -Nuzbe:
per Capita (1975) GI™ (1975) of
($ thousand) ($ Billion) Countries
I. PFloaters 4.4 156.4 22
A. Independent 3.3 (0.7} 184.6 (100.5) 15
B. Jdéint 6.5 (2.8) 96.1 ( 53.9) 7
II. Managed
Flexiollicy . 1.6 35.1 11
A. Announced
Indiczators 1.4 (0.4) 28.2 (14.2)
B. Others 2.0 (1.3) 47.3 (16.2)
III. Basket Peg 1.7 (0.6) 17.8 ( 8.1) 11
IV. Single Currency
Peg 0.5 3.4 64
A. Non-unified
rates 0.5 (0.1) 5.1 (1.3) 32
B. Others 0.5 (0.1) 1.5 (0.4) 32

1Standard errors of the means are in parentheses.
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Using the World Bank Atlas (1976), we calculated the average

levels of feal GDP and real GDP per capita in 1975 for the countries
following the exchange-raté regimes indicated in Table 1. These
are reported along with their standard errors and the
number of countries in each type of regime. Countries not in
the Atlas were excluded from the computation: Guinea-Bissau,
the»Khmer Republic, the Peoples Democratic Republic of Laos,
Lebanon, Malta, and the Yemen Arab Republic. WUe a1§0 excluded
OPEC members and Bahrein from the calculations on the ground
that their recent jump in income was not matched by an equally
rapid development of industry and financial markets. ;

In Table 1, the 22 countries that are classified by the
IMF as having floating exchange rates, either independent or joint,
have a mean income of $4.4 thousand per capita, as compared with
about $1.5 thousand for the 22 countries that h;ve managed flexi-
bility or peg to a currency basket, and $0.5 thousand for the 64
countries that peg to a single currency (as of 1975). Thus, in

general, it is the high-income countries with internationally-

integrated capital markets that f}oaf, while the developing
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countries peg.

ITI. OPTIONS AND TARGETS FOR PEGGING

Once floating is excluded on feasibi]ity grounds, the next
ﬁuestion is what to peg the currency to. The problem can be
broken down into two steps. First, should the currency be pegged
to a single majgr currency, and if so, which one? Second, if
the single peg is rejected in favour of a currency baskét, what
can be achieved by a weighting schene, and how should the weights
be chosen for the basket? le see below and in section IV that
there exist optimal weighting schemes for curfency baskets that
eiiminate the effects of third-country exchange rates on variaé]es
such as tﬂe terms of trade, the relative price of traded and non-
-traded_gobds, or the balance on éurrent account. The basket peg

can then be adjusted to meet other targets. But first we look at

the determinants of the choice of a single currency peg.

Pegging to a Single Currency
Countries with trade that is highly concentrated in one
currency area can gain from peqgging to that currency area for

two related reasons. First, pegging to the dominant trade
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194

currency will tend to minimise fluctu;tions in traded-good prices.=
Second, the single peg achieves this stability with a minimum
administrative cost and difficu]ty-with public acceptance.

Thus we expect small open economies with trade oriented to

one major currency area to peg to that currency.

The smaller ex-colonial countries with relatively
undiversified economies and geographically concentrated trade
are likely candidates for single-currency pegs. These are
likely to be also relativelyklow-income countries. This
presumption is supported by the data of Table 1, where we saw
"that the average GDP per capita of the countries with single-
currency pegs is $0.5 thousand (1975), the lowast of the groups
of countries given there.

To perform a2 preliminary test of the hypothesis that
countries with concentrated trade who peg to a single currency,
peqg to that of the major trading partner, ve have calculated
the proportions of these éountries"éxports and imports

allocated to each currency area. Countries were divided into

1/ In the basket-peg formula for P; below, equation (32), if
at the limit o« and g for a particular i go to unity, the
weight for that i is one, i.e. a single-currency peg to i.
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groups according to the exchange fate regimes reported to the IMF
in 1974, The five groups included countries pegging to the U.S.
dollar, the pound sterling, or the French franc; countries.

in the European snake; and countries allowing their exchange

rate to float.

Using 1974 data from the UM Yearbook of International Trade Statistics,

1976 it was possible to calculate the percentage of exports to and
imports from each of the five currency areas for a representative

sample of countries. These are shown in Tebles 2 and 3. To simplify
v ¥
3

calculations, 1974 data for the ten historically predominant expert
partners Were used.lf To the extent that the pattern of exports
fluctuatéd during the 197G's, the pércentage digtribution of
exports by currency area may be slightly understated. Currency

areas which providéd less than 5 per cent of the export

1 1974 is the latest year directions of trade are
available in UN statistics for all countries in
the sample.




Table 2: Percentage £xport Shares by Currency Bloc in 1974

Exporter $ £ FFR SNAKE FLOAT
T peg
Argentina 22.1 - ‘ - 10.9 22.3
Bahamas 92.8 - - - -
Burundi 32.5 - - 42.8 5.5
Columbia 45.5 - - 18.8° .4
Costa Rica 57.9 - - 21.1 6.5
Ethiopia 30.6 - - 15.7 15.8
Guatemala 61.4 - - 14.5 .0
Haiti 68.6 - 8.3 12.5 7.3
Indonesia . 22.6 - - - 62.2
Jordan 38.1 14.6 . - - 17.2
Kenya 10.1 11.3 - 25.6 8.0
Liberia 23.6 - 7.8 42.6 17.4
Nicaragua 43.4 - - 19.8 13.7
Panama 73.3 - - 12.3 6.5
‘Romania - - - 9.7 5.3
Syrian A.R. : - 9.8 - 17.1 31.2
Thailand 12.5 - - 10.8 38.5
Uganda | 26.5 18.2 - 8.3 17.2
Venezuela : 43.1 - - - 12.6
Vestern Samoa 13.9 6.0 - 33.0 43.5
Barbados 31.2 23.2 - - 5.6
Ireland 9.1 56.4 -. . 14.4 s
Mauritius 18.4 35.3 -. - 37.2
Sierra Leone 5.7 63.9 - 20.1 6.8
FFR peg
Central African

Empire o 11.5 - 45.4 10.3 19.8
Congo - - 49.0 9.9 26.8
Ivory Coast - - 30.8 27.4 - 13.1
Niger ' - - 59.3 7.4 28.8

Togo : - - 46.6 42.7 6.3




Table 2 (continued)
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Exporter $ £ FFR SNAKE FLOAT
SNAKE

Denmark 5.8 17.1 : 38.2 6.9
‘Germany 7.5 - 11.9 21.2 12.5
Netherlands - 9.1 9.8 48.2 6.7
Sweden 5.3 13.2 5.2 36.3 10.1
FLOATERS |

Austria - 6.4 - 26.6 14.7
Finland - 18.9 - 36.3 -
Iceland 22.5 8.5 - 14.6 17.8
Japan 38.5 - - - -
Malaysia 16.2 6.6 - 9.4 40.9
New Zealand 24.5 20.2 - 6.8 15.8
Singyapore 25.8 - - - 28.0
Spain 11.7 9.1 12.6 19.2 10.6
Tunisia 16.3 - 21.7 6.0 36.6
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Table 3: Percentage Import Shares by Currency Bloc in 1974

Importer $ 11 FFR SNAKE FLOAT
$ peg
Argentina 39.5 - - 10.8 - 16.3
Bahamas 64.5 - - - 16.8
Burundi 13.2 - 10.6 36.9 . 6.8
Columbia 41.6 - - .1 17.0
Costa Rica 59.5 - - .1 12.4
Ethiopia 13.8 7.8 - 14.3 28.5
Guatemala 63.1 - - 8.2 9.0
Haiti 45.5 - 5.7 10.5 15.7
Indonesia 21.5 - - 10.9 36.2
Jordan 22.2 7.7 - 9.3 15.8
Kenya 23.0 18.0 - 16.2 15.0
Liberia 46.8 9.4 - 17.6 5.4
Nicaragua 66.8 - - 7.0 7.4
Panama 67.2 - - - 7.4
Romania - 5.6 - 15.3 -
Syrian A.R- 6.3 - 8.8 12.1 Y 20.1
Thailand 32.7 - - 7.3 33.1
Uganda - 30.9 - 16.0 17.4
Venezuela 49.5 - - 11.5 19.4
Western Samoa 37.3 5.3 - - 45.7
£ peg
Barbados 32.1 32.3 - 5.2 13.5
Ireland 9.0 46.6 - 15.8 3.4
Mauritius 18.2 14.4 7.6 6.3 14.9
Sierra Leong 14.3 21.5 - 10.8 17.6
FFR peg
Central African

Empire 7.5 - 55.3 13.4 6.0
Congo 6.3 - 59.1 13.4 5.2
Ivory Coast 17.7. - 38.6 12.3 12.7
Niger 12.8 - 41.5 1.1 13.4
Togo 10.4 8.7 33.5 15.0 5.8




Table 3 {continued)
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Importer £ FFR SNAKE  FLOAT
SNAKE™
Denmark 6.4 9.8 - 48.8 5.8
Germany 7.8 - 11.8 25.5 12.4
Netherlands 19.5 5.4 7.2 41.6 7.1
Sweden 6.6 11.1 - 42.2 8.5
FLOATERS
Austria 6.7 - - 45.8 -
Finland 5.1 8.5 - 39.8 -
Iceland 13.2 10.9 - 43.6 -
Japan 59.7 - - - -
Malaysia 25.4 9.4 . - 6.3 30.6
New Zealand 39.3 17.9 - - 20.0
- Singapore 33.7 - - - 31.1
Spain 31.5 - 8.5 14.0 7.6
Tunisia 14.9 - 31.0 13.1 ,12,6

®
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market for a given cou§try were excluded from the tab]es; This
accounts for fhe large number of blanks.

As Téb]es 2 and 3 indicate, the trade data tend to support
the hypothesis that the choice of a key currency is influenced
by the geographic concentration of trade. Countries pegged to
a key currency generally traded more with members of their own
currency area thdt with members of otner single-currency areas.
Countries within the European Snake also concentrated their trade
within'their own currency area.

Nevertheless, there are some notable exceptions to the
hypothesis of exchange rate regime choice. Although'Romania .
~and the Syrian Arab Republic have little trade with ccuntries
pegged to the U.S. dollar, they have substantial export markets
among the centrally planned economies that independantly declare
parities vis-a-vis the dollar; this would account for their pegs
to the dollar.

It is difficult to rationalize membership in the dollar
currency area for several Asian countries on thebaSiﬁof export

distribution. Indonesia, Thailand, and_Nestern Samoa trade more
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heavily with Japan alone that with the U.S. dollar area. However,
in these‘cases political alliances and historical antipathies
probably take precedence in the choice of a key currency.

A numbar of exchange rate regime changes which have occurred
since 1974 are exp?ained.by previous trade patterns. In 1974 Barbados
traded more with the dollar area than with the ster1ing area; by 1977
Barbados héd switched to the U.S. dollar as a key currency. In 1974
Argentina had a diversified export market in several currency areas
with imports more concentrated cn the dollar area; by 1977 Argentina
héd dropped the dollar standard and wasmaintaining a flexible exchange
rate. Countries adopting the Specia1 Drawing Right (SDR) as a currency
peg since 1974 may have been motivated by trade factors. In 1974 the
trade of Kenya and Western “2moa was not particularly concentrated in
the dollar area; by 1977 both countries had switched to a SDR peg.
Although closely related to the dollar beforé 1971, the SDR exchange
rate has since been determined by the basket of currencies pegged to
it.

As expected, the trade of cduntries with flexible rates did

[ Y

not follow a pattern based on currency areas. It is alsc not surprising
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that exports for key currency countries were not concentrated in
"their" currency areas, since key currencies have flexible
market-determined parities.

The data of Tables 2 and 3 are roughly consistent with
the story of Figure 1 fn section II, i.e., that geographical
concentration of trade matters for the choice between (a) a
Joint or independent float and (b) a single or composite peg,
Countries with concentrated trade tend to choose a single peg or
a joint float; these are in effgct identical policy choices, since
with the major currencies floating, a country that pegs to one of
~them joins the float with all other currencies pegging to that one.

The single-currency peg can be either fixed with r = T,

where r is the exchaﬁge rate in units of home currency per unit
of the chosen numeraire, or adjustable. If movements in tastes,
techno]og$ etc., relative to the other members of the currency
area move the equilibrium value of r fhrough time, then the single-
currency peg could be moved gradualiy following a rule such as

.F =F(@®); F'>0; F(0)=0, . (1)

where B is the relevant balance, perhaps current account or basic
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balance. This is a "gliding parity" formula, és recently discussed
by Kenen (1975). Some such managed adjustment relative to a
single currehcy peg has been chosen by many of the middle-inccme
developing céuntries of Tab1e 1.

Pegging to a Currency Basket

Countries which choose to (or must) peg, and have sufficiently
diversified trade so that‘a single-currency peg is not appropriate,
are left with the choice of a currency basket for the peg. Since
1973 a number of countries have turned to this option in the face-
of generalised floating of the majcr currencies. Pegging to 2
currency basket means stabilising the own-currency price of an
arbitrarily chosen numeraire relative to an average of other
currency prices of the numeraire. More formally, a fixed
peg by country j to a currency basket defined over all other
currencies (i =1, ..., J; i # j) is defined as

(2)

F. = =% w. j-,
Yot
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where:
r. = J currency units per unit of numeraire (assumed

here to be the U S. dollar);

Ji = $ ﬁer unit of i currency;

W, = weight-to be assigned to the i'th currency;

x. = dx/x, the proportional change in x, for any
variable x.

The weights w, are the weights assigned to movements in

i
non-j currencies in terms of thg numeraire in forming the currency
basket. The rest of this paper is basically about how to choose
. the W, - Since Ji is defined as dollars per i currency, whiTe rj
is j currency per dollar, a minus sign enters (2). The integral
of (2) gives the level of ﬁhe exchange rate:

5T g N | - (3)
The value r; is the initial value of the index, or in mathematical
terms the constant of integration from (2).

The fixed currency-basket peg rule (2) gives the movement in the

L

i currency price of the numeraire which holds the j currency constant
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against an average of all non-j currencies at the value given by r;.
Intervention to make s fo]fow (2) could be in any of the non-j
currencies.if the markets maintain consistent cross rates, but the
natural intervention procedure would be to use the numeraire.
Indeed, choice of numeraire might be dictated by which currency
is most_natural for dintervention.

As in the case of the single-currency pesg, the basket peg
could be adjusted by a formula ref]ectfng movement in the underlying
equilibrium rate. A gliding basket peg, for example, could be

defined by:

to the basket by a rule defined on the relevant balance.

Policy Targets and Choice of Weights

For the country which does not float or peg to a single
currency, choice of exchange rate regime reduces to choice of
the weights Wi (implicitly or explicitly) for the basket peg.

On what principles can this choice be made?
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The W, will determine the effects of third country (non-j
and nog-numeraire) exchange rate movements &i on important
variables such as the terms of trade (px/pm), the relative price
- of traded and non-tradgd goods (pT/pN), and the balance of trade
(BT) of country j. As the Deutﬁchemark—dol]ar rate moves, for
example,. px/pm, pT/pN’ and BT of, say, Argentina will all normally
be influenced. As we see in the next section of the paper, weights
can be chosen that minimise the influence of 31 on each of -these,
‘and other, policy targets.

More precisely, we can solve for the sets of weights for
2 basket peg that will eliminate the effects of third-countf}
exchange rate changes bi on each of the policy variables. To each
target variable corresponds a different set of wefghts. O0f course,
if we use the weights eliminating the influence of 3i on pT/pN,
for example, this will imply a predictable effect on px/pm and on
BT, and symmetrically for the cho%ce of any other particular set
of weights. So the choice of weights will come down to thé choice

of policy targets.
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We should point out explicitly here'that in choosing
weights we are eliminating the fnf]ugﬁce of ji on the policy
target chosen, not stabilising that variable altogether. There
will be other influences than 31 on those variables, in general;
choice of weights for the basket peg eliminates Jjust one source
of'instability.

In section IV we lay out the menu, deriving the weighting
scheme for each of the three targets mentioned, and showing the
general method for deriving weights, given a farget. Then in
section V we discuss choice among targets as their instability
generates instability in income; this suggests one way to
.chocse among the menu items.

IV. WEIGHTS FOR CURRENCY BASKETS

In the previous two sections of the paper, we have narrowed
the question of choice of exchange rate regimes for an impqrtant
class of developing countries down to the question of the choice
of weights for.'a basket peg.. The né*t step is to show the derivation
of differ;nt optimal sets of weights corresponding to different policy

targets, minimising the effects of third-counfry exchange-rate
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variation on (a) the terms of trade, (b) the relative price of

traded vs. non-traded goods, (c) the balance of trade. To do

this we decompose fluctuations in export and import prices into

their components, namely fluctuations in (1) world-market demand
prices for exports and supply prices for imports, (2) home supply
prices for exports and demand prices for imports, and (3) exchange
rates. We do the decomposition in a log-linear supply-and-demand
model for one country j in a many-country (i =1, ..., I) world,
allowing for the pos:ibility of the exiétence of market power.

The small country facing infinite demand elasticity for its ‘ .
exports and supnly elasticity for its imports will be treated

as a special case. We begin with.a model in which there is one

export good and one import good, and the country j faces a unified
world market. Disaggregation by commodity or trading partngrs should
follow easily. Then we extend this model to include variations in all
exchange rates in the system. This model can then be solved for the

veighting schemes that meet our alternative policy targets.
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A Log—Ljnear Model of Movements in Trade Prices aﬁd Quantities

To relate exchange rate changes to movements in éxport
and import prices and quantitigs, we use a simple log-linear supply-
and-demand model that includes the exchange rate as the translator
between prices in home cufrency p and prices in foreign exchange q.
The model fo]iows, for example, Sohmen (1969, ch. &4). A ]isting
of symbols and definitions used in this section is given in Table 4.
Ekoort Price Movements

We assume that export supply prices are stated in home
currency units, Py> while demand prices are stated in foreign
exchange units Gy, - The exchange rate e links Py to q - The
supply function is written as,

np, = ]np; + sx1 TnX. ' (5)

Here pg is a vertical shift parameter which can represent changes in

domestic gupply conditions, Sy is the price elasticity of supply, and
X is the quantity exported. The demand function for exports, priced

in foreign exchange units, is

Inq, = In3; + d;l InX. (6)

q: is a vertical shift parameter which can represent changes in
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Svmbols and Definitions in the Trade Mfodel of Section IV

index over I cowuntries, 1 =1, .. I. We study the jth
comtry. '

home (jth) country prices of expo:.s and irports.

fofeign exchange ($) prices of jth country exports and
imports

price-elasticities of export demand end supply in j.

dx/(dx - s_), an faverse index of export marke% pover
-«

of 4.

price-elasticities of import demand and supply of j.

ém/(snrdm), and inverse index of import market power o

-

3.

terns of trade of j: ¥ = px/pm

exchange rate of j in aggregate model: wunits of j
currency per unit of foreign exchange; p = eq.

wnits of j currency per unit of i currency

units of nurceraire ($) per unit of 1 currency

units of j currency per unit of numeraire ($); T, - Ji

j's export and iapb:t welghts.
wvedghts for }'s basket peg.

dz/Z, for any variadle Z.

Y.
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world market conditions, and dx is the price elasticity of demand.
To translate demand into home currency units, we use the relationship

P, = €q,, or ]npx = Ine + 1nqx, _ _ (7)

where e is the exchange rate in units of home currency per unit of
foreign exchange. . Substitution o7 (1npx - 1n2) for '!nqx in (7)
gives export demand in home currency units,

-1
lnpX = 1nq£’+ dx 1nX + 1ne (8)

We can now cbmbine the supply function (£) and the demand
function (8) to solve for market equilibrium Py and X, and then
use (7) to get q. The total differentials of (5) and (8) are

p, - s X = p°, and | (5")

X X Py »
-1'_- ) | . [

px dx X = qx + é. (8')

In matrix form we have

- - _ -
-1 0
1 - Sy /px 1 0 0a Py
= 0. (9)
1 -d = |y X 0 1 1-4 \ &
L X - \ / L - .
The solutions for X and b, are given by (‘*‘*’)
- d ' s
X 0 X o
p = —X2 —(q.%+e¢)- 2 — »%; (10)
X d -5 X d -s X




. 0
.—..a_.__._s{ (qx +e)-px° }. (11)
We will write the e-~uation for bx as
0

b, = k(g% + &) + (1-Kp, (12)

Here k is defined as

k = - — 5 0<k< 1.

In (12) Py is expressed as a weighted average of external and internz]
disturbances, with the weights given by k. We can use k as an index
of marxet power on the exponrt side. In the small- country case
.where dx-+-‘w, k approaches unity. As dX rises from —=n(dem§pd
become iess than perfect]y'elastic), k falls from unity.
.In the small- country case where dX = -odand k =1,

equation (12) reduces to:

b, = & 0+ e (13)
Export prices are affected only by shifts in world market prices
qx? and the exchange rate e. With market power, fluctuations

. ' . . )
in home-currency export prices are smaller than movements in q ~

or e, by the factor of k.
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Import Price Movements

Since the model for movements in the import price p, is
analogous to the model of the export market, we can develop the
import side more briefly. - Import-supply is given in terms of
foreign exchange prices:

1nqm = 1nqm t s 1nM. (14)

‘The translation between p_ and U is Py = €G> SO in home

m
currency prices import supply is:
. . | |
]npm = lnqm + sy inM + 1ne. (15)
Import demand, in home-currency terms, is:

-1 ' '
np_ = 1npm° +d " Ini. (16)

Total differentiation of (15) and (i6) gives us the matrix

equation:
- 1 _ -
1 “Sh pm 0 1 1
21 1 0
1 —dm M L_ 0
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The solutions for pm and ﬁ are:

S . d
(] » O
b= ——— (g, +8&) - —— p°; (18)
s -d s -d ‘ '
m m m m
. s 4 i .
M= 0 5 °%+e)-p%, (19)
m m
S -d
m m

We will write the eguation for 5m as

Py = K (3" +€) + (1-k)BE. (20)
On the import side, we define k' as :

k! ) m . ) v 5 0<k'<_.1.

We can use k' as an index of market power on the import side. In
the small-country case where S k' goes to unity. To the extent
that the country has market power, So and k' become smaller. Thus k'
is an inverse index of market power on the.import side.
Again,in the Sma]l-country case where Sp = % and k' = 1, equation
(18) reduces to:

b =80+ E. | o (21)
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Disaggregation to Many Countries (i =1, .., I)

In a world of floating exchange rates, movements in any
rate will influence trade prices of all countries. Thus to study
the effects of exchange rate changes on Py and P> Ve should
expand the model to inc]uae many countries, each defined as a
separate currency unit. The extensicn will allow us to study
exchange rate policies that minimize the effects of fluctuations
in exchange rates on the terms of trade, relative prices of
traded and non-traded goods, or the balance of trads.

In disaggregating the model, we will consider a
world of 1 countries, i=1, ..., 1, and focus on the terms of
‘trade of the j'th countky, which we will call the "home country".
The hcme country féces 1-1 exchangs rates Ti (= units of j
currency per unit of i currency). It will be convenient to
single out a numeraire, which we‘will call the dollar, and
to define Ji as the dollar price of each ith currency, and
r as tﬁe jth currency price of the dd]]ar. Then we can decompose

movements of Ti as follows:

Ti ='0ir{0F In Ti = In Ji +Inr,
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and
T,= 0+ P (22)
Now in place of the single e, ax , and émo in equations
(12) and (20) for Bx énd ﬁm, e have weighted averages of movements
in all the exchange ratés %i and weighted averages of the shift
factors é*io and ahio'
On the export side, in place of equation (12), we have
the weighted average equation:

z . = 0
+ Kk i45 % qxiU + (1-k) Py - (23)

. b
by = kigg i T
Here oy are export-share weights with the properties aiz_O;Zai = 1.
In place of the single & of equation (12) we have a weighted
: . . 0 0
average ra, Ti’ and in place of § - we have Loy Qy;0 in (23)

Similarly, in place of (20) for P We now have

- 1 z : .Z ‘0- - *0
Pm-ki#jei T.i‘*’ki/:js.iqm]"*'(]k)pm (24)

On the import side the single & of equation (20) is
replaced by an import-weighted average & B Ti’ and similarly

for dﬁo. Equations (23) and (24) assume that d* and Sy 2re

the samz for all trading partners. We could further disaggregate by

making the market-power terms k and k' weaighted averages combining
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country-by-country dx and S elasticities. How to do this further
extension is clear, but would complicate the story here with no
gain.

Thus far, (23) and (24) are simply the weighted—avérage
versions of (12) and (18). The more interesting step is to
break %i in thesevequations into ji and F. This will be the key
to our solutions for optimal basket weightis. Rep]acing.%i by

(ji + 7) in (23) and noting that Los= 1, we have for ﬁx,

+ (1-k) 2. (25) ‘

~Le T 5 T 0
= kf + Kk  J.a.d. + ki#jai ¢ Py

b i i

X X1

Similarly for pm we have

p. = k'F + k'iﬁj o ji + k'iij oy q°mi + (l-k')pom. (zé)
The first terms in equations (25) and (26) give the effect of
the home-currency-price of the numeraire, the second the effect
of other countries’ exchange rates, the third the effect of
vorld market price disturbances, and the fourth the effect of

home price disturbances, in moving export and import prices of

the home éountry J.
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Terms-of-Trade Haights

The terms of trade is defined as = = px/pm. Thus we |

can combine eguations (25) z.d (26) to obtain the expression for .

I : . I .
r . 0 0
F1-K) 5% - (1 -k p” )

The first bracketed term gives the influenc2 of exchanga-rate
movements on the terms of trade broken into changas in the heme
currency price of the dollar r and the dollar prices of the
other currencies b. The second bracketed term gives the effects
. ' 3
of shifts in export demand or import supply conditions in all the
non-j countries. The last term gives effects of changes in
domestic market conditions.
It is worth noting two properties of equation (27) for %:
1. Pegging to the dollar, or to any other numeraire, would
eliminate r from (27), bg; fluctuations in the dollar
price of other (non-j) currencies would still move m

through J.

2. For thne small country, (27) reduces to
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#=Za.(d. +q ‘°) - 38.(J. +q..9)
B R Xi it mi ’°

Fluctuations in the jth currency price of the

o
x

numeraire disappear 'since k = k', but = is still moved by J, g
and qmo.

fhe first bracketed term in (27) gives the effect of
variations in exchange rates on the terms of trade. Choosing
weights for a basket peg yeans selecting the weights yi‘with
the minimal property that vy = 1 for the formu1avP = - Iy ji’
which makés Z%i = O.i/ Clearly froﬁ (27) the choice of a formula
for r intending to minimize ¥ 1is relevant only for countries .
with asymmetric market power. If k = k', ¥ falls out of the
f eguation. So the question of optimal choice of wéights to

minimise variations in the terms of trade arises only for

countries with asymmetric market pover.

1/ Note that since r is the home currency price of the numeraire
and Ji is the numeraire price of the ith currency, we need

the minus sign.




Two obvious possibilities for weignts are export shares
a; or import shares % l/. If we set r = —Zc J using export
weights, the first term in (27) reduces to k' Z(“i-si)Ji' If

4

we set r = - ZBiJA- using import vidights the same term reduces

to kz(ai-ei)ai: ;Tﬁus if kf k', th?t.%s market powgf.gs greater )
on the export side, import weights will recuce terms-of-trade
fluctuations better than would export weights, and vice versa.
Market power in the form of a small value for k or k' dampens
the effect of disturbances onto the terms of trade, so the
weights that eliminate disturbances where market power is
smallest (k~1) are more effective. In Table 1 we saw y
“that it.is the middle-income countries that manage their rates
or use b%skét pegs. Further, in Branson-Papaefstratiou (1978)
we present evidence that many of these ccuntries have market

power on the export side, and that asyametric market power

and pegging to a currency tasket are positively correlated.

1/ See Black (1976 b), Crockett and Nsouli (1977), Rhomberg

© (1976) for discussion of choice of weights. Note that the
discussion of weights for measuring changes in effective
exchange rates has a different objective than ours. There
the purpose is to choose tha weights that translage a vector
of arbitrary changes J into the uniform change r that would

have the same effect on the balance of payments., Here we are choosxng LA
to minimise the effect of J: on the terms of trade.
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We are not limited to export or import weights, howaver.
Assume for the momant that the §° and p° terms in (27) are zero.

Then for + we have

T I3 0 L, . (27') .
R (kek) Fa kg 30kt Gel d0

Setting ¥ = - I, ji’ with v to be determined, makes this expression
C s S . - . L
moE (KK gy 54 kggeg 3y - K85 s (27%)

. .
= PR k'. -k

Chénges in the terms-of-trade now are a weighted averaga ¢f 3i,
with weights given by the bracketed term in {27''). To eliminate
. the effect of changes in exchange rates on the terms of trade,
choose the weights W that make the total weights in (.7'') zero;

0= {(k'-k)wi + k“i - k'Bi}’

The solution is

koy - kg 1/ (28)
YT ok -k '

Since Lo, =IB, = 1, v, = 1. But there is no constraint that all
v, > 0. 1In a "typical" case of market power on th2 export side

only, so k<1, k' =1, the weighting formula reduces to

l Originally we set up the choice of weight problem as minimising
the variance of = , after integrating (27) to get the expression
for =, In that problem the Ji vere randnm variab]gs. The
solution, worked out by Dennis VWarner, was exactly (28). It was
oniy after we saw the solutior and observed it makes variance ()
zero, that James Healy noted that the Wy solu" ion comss 'by

inspection from (27).
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Currencies with relatively large export shares o might have negative
weights!

We emphasise that the weighting scheme (28) depends on
three assumptions: (a) the ccuntry in question has asymmetric .
market power so that exchange policy can influence the terms of
trade, (b) the objective of pegging is to minimize fluctuations
in the terms of trade, and (c) a decisicn has been made to peg
to a basket. Violation of any of these assumptions makes the

weighting scheme (28) irrelevant.

o

Weights stabilising the Price of Traded Gocods

An alternative weighting s;heme would be one eliminating the
effects of &i on the domestic price of traded goods pr or its ratio
to the price of non-traded goods Py - This is the weighting criterion
suggested by Black (1976a) and Crockett-Nsouli (1977), amongvothers:
Movéments in the home-currency prices of traded goods are

given by:




where Z, is the proportion of exportable goods and ?m is the proportion
.of importabjes in tradeable outputl/ ke are, again, searching for
weiéhts for i that eliminate the effects of ji on pr, not attempting
to stabilise Pr iﬁ the face of shifts in world market prices or
- domestic market conditions. So we substitute the first two terms
in equations (25) and (26) for b, and ﬁm iﬁto (29) to obtain

br= Bk 4 2,00) vz kzad, 2 ke, J.. (30)

in general, we assume that the objective is to maintain
pT = ﬁN’ with an exogenous factor moving ﬁN. Ke will see that the
solution for ﬁT = 0 is a special case. Set pT in (30) equal to

the exogencus bN and solve for f:

oo

, 1
F=- 2w, J, + Durs
T ' pe N v (31)
zxk-fzmx
vhere the weights w; are given by
ke, + 2 k', | ;
wo = Zy "% T I8y | S (32)
: Z k+z_ k' '
m

X

These are the weights which eliminate the effect of Ji on p;.

R Y4 If x is exportables and m importables, z, = Rxx/ pT (x +m),
and 2. =,pmm/pr(x +m). '




In the small-country case, the weights become

W, =Z . T .
i xa] ZmB]v

and the formula for i reduces to

o= - o 3ot by (33)
This is Black's (1976a) preferred weighting scheme.

Equations (31) and (32) give the weights for a currency
basket on the assumption that the objective of the choice of
weights is to eliminate the'effects of ji on the relative price
of traded vs. non-traded goads.

Balance of Trade Meights .

The third weighting opjective we consider is elimination df
third-country exchange rate fluctuations &{ on the current-account
balance. This will give us a set of weights similar to the IMF MERM
wéightsl/

~ The trade balance (or, at this level of genarality, thelbalance

on current account) in home’currency is given by

1/ See Artus and Rhomberg (1974) for a discussion of the

Multilateral Exchange Rate Model.




- 46 -

BT = pX - P M- ,, (34)

7;m = 1 initially, differentiation of (34) yfe]ds

= X - AT
dBT (px + X)X0 (pm + M) ”o’
vihere Xo and Mo dre initial values. Substitution for bx’ i, B

m’

M from equations (10), (11), (18) and (19) yields

o dx(l‘*:-sx) Sm(l + dm)M .
VT S

for the effect of a change in the exchange rate un the trade balance.
The bracketed tferm is simply the Marshall-Lerner condition, which
we will write more « mpactly as

dBT = (k (145 )X - k(1 +d)m)e, (35)
‘ -

where k and k' are the makket—power indices developed earlier.

We now disaggregate e into fhe weighted averages.of %i’ and
decompose %i into (ji + F): This yields the disaggregated equation
for the change in the trade balance, -

dBT = k(1 +s,)X - k"(l + am)mo} F o+ k(i + 5, )X To ji

- k'(1 + dm)Moz B; Js- (36)
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It is worth noting that, in equation (36), movements in the
‘exchange rate r influence the balance of trade even in the case.
of symmetric market power when k = k'. This occurs because of
quantity effects, expressed by (1 + Sx) and (1 + dm) in (36).
If we now let r = - Zwi ji’ and solve for the weights Wy that

set dBT = 0, we obtain for the balance of trade weights

o X, k(1 + s, Jag = Mok (1+d)8,
i Xok(l + sx) - hox T+ dm)

(37)

These are analogous to the MERM weights. If trade is roughily

balanced so.X0 = Mo’ and quantity effects are removed by

setting Sy and dm equal to zero, the weignts of equation (37)
are identical to the terms-of-trade weights of equation (28).
This coéuld be the case; for example, of a developing country
exporting perishable agricultural goods and importing non-
substitutable intermediate goods.

Adjustment of the Basket Peg

It is important to remember the limited, if important,

.

role of the weighting schemes just discussed. They only eliminate

the effects of fluctuations of third-currency exchange rates, Ji’
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on the relevant target variables for the home country. Simply
pegging the price of the numeraire to any of these currency
baskets will clearly not maintain external balance in almost
all cases. Only in countries that are very open, so that
movement of the nominal exchange rate does not affect the real
rate, but have diversified trade, so pegging to a single
currency is inappropriate, wj]] simply pegging to a currency
basket suffice for external balance.

In most countries, maintenance of external balance

will require movement of the exchange rate relative to the

currency basket from time to time. This adjustment could

+ G(B),

e 14

suggested in section III. We re-emphasise this point here
in order not to leave the impression that the basket pegs

described here can do more than eliminate the effects of

variation in Ji on the chosen palicy target.




V. CHOICE OF TARGETS

In the previous sections we looked at a number of a]terpative
targéts for exchange rate po1ic¥ and derived weights for basket pegs
which eliminate the effects of third country exchange-rate movements
‘(Ji) on the home count?y's terms of trade, on the price ratio
of its non-tradeabie vs. its traded goods or on its balance of
trade.

Up tonowattainment of each of the abcove targets has
been considered in isolation with no regard paid to the possible
trade-offs or costs associated with each policy; yet, to give an
‘examp]e, a policy to eliminate the effects of_J,i movements on a
country's terms of trade through tﬁe appropriate choice of
weightg for its basket peg will probably be inconsistent with
stabilization of the re]ati?e price ratio of traded to‘non—
traded goods. It is thus important to consider the possible
trade-offs associated with the pursuit of each of the targets
described above as well as to atteméﬁ to isolate those struc-

tural characteristics of the economy, such as the degree of

ooenness, which will dictate the target choice.




Since relative price fluctuations contribute significantly
to income instability, we can use the latter as the ultimate
objective of target choice. This has also been prompted by a numbér
of additional factors. It has been shown (Mathieson, Mc Kinnon
1974, Branson,Papaefstratiou 1978) that less-developed countries
have traditionally experjenced greater fluctuations in their real
GNP than developed countries have, and that the properly measured
welfare loss from a given degree of instability is expected to
be greater the lower is the level of per capita income (Branson,
Papaefstratiou 1978). In addition,.terms-of—trade f]ucfuations
have been shown to be more signjficant in the case of countries\with
income per capita (Branson, Papaefstratiou 1578) and thus an
important source of income instability.

Let us assume then that, in the simplest of cases,
domestic production in thé economy consists of production of

~exportables (X?), importables (MS) and non-traded goods.(HS).
Then, in the absence of intermediate gsods, the total value

of production will be equal to consumgiion plus saving or,

3 s S _ v . _ d d
P H™ + Py X° + pmH =Y=C+S = Ph H™ + Py X

d X M (38)

tpM 4Ry - Py

low




-bl-

It is assumed here that some of the domestic production
of exportables is consumed domestically G5(Xd) and some is
exported (pxX) while the demand for importables is partly

d. anS) and partly

satisfied through domestic production CﬂnM
througnh imports (DmM); It follows that total domestic consumption (C)
is equal to,

SO e e, - (39)

and that the consumer price index (p.) can be defined as a weighted

average of P> Py and Pm. Thus

' d d
p_=p Hd‘+ P X + 0 H'fﬁ, and (40)
c hT " "xT " "mT
‘ %
r N [N
Pe =¥, Pp o+ ¥, Py + W, P s i, = 1. (49)
The weights in (40'), which represent the ratio of expenditures on

eachvtype of good to total consumption expenditures, are assumed
-constant in the short run.

Given equations (33) and (40), real income can be defined
as the total value of production deflated by the CPI and thgsvis

given by

p P
y=_Y_=.p.h_HS+_X.XS+_m
pC : pC pC pC

1S, (41)
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Differentiating (41) totally and making the appropriafe
substitutions using {40') 1in the process, we can'expres; the_
percentage change in income as a weighted average of relative
price fluctuations:

(ﬁh - by ) vz Eyh - vy Eyx ) (42)

(F
i

+ (ph - b.) {3 * Eyh - wy- Eym)
+ (ﬁx - ém) G ny.— w;- Eym}
In (42) the terms in parenthgses are elasticity weights
vhere Eyi, i = X, m, h is the elasticity of total output (y) with
respect to the relevant relative price change.

Eyi = dy/y , Eyi 20.1)
_d(oi/pc)/p]./pc

From (42) we can weigh and evaluate the effects of
different stabilisation schemes on income instability. If the
aim of exchange rate policy is to eliminate the effects of third-

country exchange rate movements on the terms of trade so that in

the absence of other disturbances, p, =p,, then 1income fluctuations

can be attributed to fluctuations in the price of traded commodities

relative to those of non-traded goods.

1) Here we assume that the nominal wage is rigid in the short run.
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In that case,
y = (bh - bT) {Eyh - wi(Eyh + Eyx + Eym)l. (43) -
If, on the other hand, the aim of policy is to eliminate
the effects of 31 on average prices of traded goods, then incom2
fluctuations will partly depend on terms-of-trade fluctuations
weighted again by differeht elasticities. Thus, in the absence

of other disturba. =es, if’bh =D,

L]

y=0, -0){ - Eym+ wy(Eyh + Eyx + Eym)}, (&%)
while if P = Pp,

y=0

il

o - P MEyx - wa(Eyn + Eyx + Eym)]. (45)

Thus policy which eliminates the effects of exchange-rate
instability on one of t
jnstability. The magnitude of the residual instability denends on

the elasticity parameters and the effects of exchange rate instability

on the other relative prices.

As far as the actual target choice is concerned, the

following general observationscan be made:




1. If bh is either small or independent of bx and bm, then,

ceteris paribus, the natural target for policy is terms-

of-trade stabilisation. The same viould hold true if the
non-traded good sector itself is small.

2. In the case whefe the composition of a country's exports
and imports is similar so that fluctuations in the price
of exportab]es 2s a result of exchange rate instability
is roughly equal to that of importables, policies tﬁat
minimize the f]uctuations.in ph/pT will also tend to
minimize the fluctuations in real income.

3. If, dn_khe other hand, trade composition on tne export
and import sides is dissimilar, then exchangs rate policy

P Ph

can focus on either —' or — . In that case,and if the

Px P

overall objective of policy is the reduction of real income

instability, the choice of target will be based on the
re]ative magnitudes of wyand w3 , that is the degree of
openness of the economy on the export and import side as

well as the relative magnitudes of the income elasticities

Eyx and Eym.
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In conclusion, it is important to stress that what has
been attempted in this paper is to sort qut the policies that
insulate an economy from random variations in third-country ex-
change rates. Even in -‘the purﬁuit of this limited objective,
one can see how important are the structural characteristics
of the economy as determinants both of the target choice as well
as of actual policy design. These results confirm, for us, the
- importance of consideration of differeing structural characteris-

tics across countries in analysis and design of macroceconomic

policy in general.
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