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L. Xntraduction 

With the onset of generalized floating in the early 197Os, increas- 
ing attention focused on the need for countries to monitor what was 
happening to key economic variables as a result of exchange rate changes 
between the Comestic currency and various foreign currencies. The notion 
of the nominal effective exchange rate was developed by Hirsch and Higgins 
(1970), end was subsequently extended by Artus and Rhomberg (1973), Black 
(19763, and Rhomberg (1376). These authors emphasized that indices could 
be developed to monito- the impact of exchange rate changes on various 
variables, but attention was focused on the trade (or more generally the 
current account) balance and the impact of exchange rate-induced changes 
in relative prices on trade flows. 

The Multilateral Exchange Rate Model (MERM) (Artus snd Rhomberg 
(1973), Artus and McGuirk (1981), Masson (1987)), for example, is a 
large general equilibrium simulation model dealing with trade flows in 
five (six in the 1981 and 1987 versions) commodity groupings among 
eighteen industrialized countries, the oil-exporting countries, and 
the rest of the world, In order to isolate the relative price effects 
of exchange rate movements, the model Takes a specific set 02 assumptions 
abollt demand management policies in ea:h country or group of -ountries; 
in general, it is assumed that policies are such as to keep real output 
constant. The model provides notional estimates of tile medium-term 
effects of a set of exchange rate changes on the trade balances of 
the industrialized countries, the oil-exporters, and the rest of the 
world. Simulations with the model provide the necessary information 
to derive weights for effective exchange rate indicators which focus 
on the trade balance implications of exchange rate changes. l/ - 

Attempts have also been made to apply a similar methodology to 
certain primary-product-producing developing countries (Belanger (1976); 
Feltenstein, Goldstein, and Sshadler (1979)). Reflecting the fact that a 
currer,cy can become overvalued if the domestic inflation rate exceeds that 
of its partner (competitor) countries, the lattet p&per g&if@ eXplici? 

consideration to the "real " effectivt? exchane;e rate--i.e., tA, rxm2i%l I 

efCectIve exc:\ange rate adjl2steci for overall price or cost movements at 
home and ir, competitor countries. While the emphasis on real indices has 
contii;-:rr! , the data and resource requirements necessary to generate 

l/ The change in a country's effective exchange rate in the MERM is 
deEined as the. notional unilateral change in the exchange rate which would 
prociuce the same change in the trade balance as that estimated to have 
taken place 8s a result of all exchange rate changes chat actually occurred 
during the period. 
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MERM-type weights for both nominal and real effective exchange rate 
indices have meant that most developing caantries and the smaller 
industrialized countries have had to rely on simpler approaches. I/ 

The Fund in its operational work and the exercise of its respon- 
sibility for surveillance of exchange rates under the Articles of 
Agreement makes extensive use of indicators of real effective exchange 
rates. For a number of industrialized countries, there are indicators 
(other than those based on the MERM) which concentrate on the analysis 
of competitiveness in manufacturing trade. 2/ These indicators, which 
are pub1 ished regular1 y In International Financial Statistics, use 
various price or cost indices including normalized unit lsbor costs, 
manufacturing value-added deflators, whole-ale price indices, and 
export unit values to adjust the exchange rate data. The weights used 
are built up from disaggregated trade data for manufactures, taking 
into account direct trade relations as well as competition in third- 
markets. 

For other member countries, the weights used in the indicators 
have typicaliy reflected bilateral non-oil trade flows, althougil in some 
instances attempts have been made to make some allowance for third--market 
competition in manufactures and for certain non-merchandise current account 
flows. Overall price and cost developments at home and abroad are (by 
default) generally measured by the consumer price index. 

The weighting schemes used in calculating the latter indicators 
of real effective exchange rates have a number of shortcomings. Where 
emphasis has been placed on competiti**eness in manufacturing, modification; 
have been made to formulas used to compute the weigi~ts to make some 
allowance for competition in third-markets. Nevertheless, the weights have 
been computed using sgregate trade data rather than data for trade in 
manufactures. While manufactures may dc.:llinate total export earnings for 
some countries (e.g., Korea), this is not the case for other countries 
such as Argentina and Brazil. SimiL arl y , inter-country differences 
in the structure of trade may be quite marked on the import side. 
Furthermore, to the extent that exchange rate movements influence 
earnings from or F.ayments for primary products, it would be desirable 
to pay more explicit attention to this fact. The same holds true for 
other developing countries where weights based on simple bilateral 
n?ll-oil trade flows are typicaLLy used to compute the indicators. 
Moreover, it is desirable to recognize in computing the weights that 
msrly devel oping countries, although net generally classified as major 
exporters of manufactures, have manufacturing sectors which are play- 
ing an increasingly fmportant role in deterxlnfng overal 1 trade 
performance. 

i/------ See Khorrberg (1976) and Maciejewski (!983) for a detailed discussion. 
T/ i. See McCuirk (1987). - 



This paper discusses a methoGclJgy for deriving weights that 
altempts to ad(’ -2~s the principal weaknesses of previously used schemes. 
This is done by using disaggregate4 trade flow da’ I and by drawing a 
distLn;tior: between differentiated mar.ufactured b As and primary ptoducts- 
Separate sets of weights have been calculated for nearly al- Fund members 
covering manufactured exports, manufactured imports, primary product 
exports, and privnary prod:lct ‘mport’c: The four sets of weights available 
can be used to calculate Lndic:Ators Laievant to the particular trade flows 
covered (Jr they can be aggregated in var!.ous ways to provide weights 
relevant t-t export earnings, trade in mantifactures, total trade, etc.. 

Before outli.ning the structure of the paper, it is necessary to 
emphasize that the objective is to refine the weights for indicatvrs 
relevant to assessing trade performance viewed from a medium-term 
perspective. Short-run effects of exchange rat.e changes reflect the 
presence of certain rigidities and differences in the response speeds 
of particular variables, whereas medium-term effects allow for certnin 
lags to have worked themselves out. Magee (1973), for example, examines 
the “currency-contract” issue, dealing with the period immediately 
following a depreciation (or app,-e ciation) in which contracts entered 
into prior to the exchange rate change iall due. Magee also considers 
the “pass-through” problem, referrring to the behavior of international 
prices on contracts follcwing depreciation, but before significant 
volume effects are realized. These aspects of adjustment give rise to 
such phenomeoa as J-curves following exchange rate changes. 

Models Like the YERM and the simple elasticity models of trade 
used by B1ac.r. (1976) and Sranson and Katseli-Papaefstratiou (1981) are 
concerned with the effect of exchange rates in inducing price and quantity 
changes at a more advanced stage in the process of adjustment. For this 
reascn, the currencies in which trading contracts are denominated (or 
settled; or the currencies in which commodities are typically priced 
at rlo~ directly relevant to the computation of the weights used Zor 
the Indicators of real e,‘fective e::changr rates considered in this 
[ I ? p e r . The notion of international “compet!tiveness” embodied in the 
intlic;ltors is thus a broad one, and not one restricted to international 
comparisons cf the evolution of contract prtces for traded goods. It 
should aLso be pointed out that the consumer price indices typically 
11se~l in the real effective exchange rates should not be interpreted 
:I:: I)rox’les for tredzd Toads prices in each country, but rather as 
(:I1 t)r>i t imperfect) indicators of broad OL‘ under?ying cost developments 
in t‘ni-h (:ountTy. The Interpretation, therefore, of a teal effective 

i ! p ;‘ r t’ C i. ;I !: i C r? (!nss nf ‘nternational competitiveness) is that the the 
,lt,il i ty of the traded goods sectors to compete and/or tc remal’n 
l)rtt i tnble wil I he adversely affected with consequent deleterious 
,uft Ill.t~ (311 tr+~(ie performance over the medium term. 
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The structure of the paper is as follows: Section II discusses 
the distinction between differentiated and homogeneous goods in 
international trade. Section III explains t!lr r,+tionale behind the 
weighting schemes for manufactured goods, while Section IV considers 
the case of primary products. A description of the data bases used 
in the computation of the weights is the subject of section V. 
Section VI looks at procedures for aggregating the sets of weights 
and the behavior for sel >cted Fund member countries of indicators 
based on the revised weighting schemes; in addition, consideration is 
given to the use that can be made of indicatcrs based on the component 
weights (e.g., manufactured goods, exports, etc. ). 

II. Differentiated versus Homogeneous 
Goods in International Trade 1/ 

The approach taken toward computing the revised weights is based 
on the distinction frequently drawn between two broad classes of traded 
goods. The first consists of differentiated goods--“manufactures;” 
for these goods non-transitory price differentials between different 
markets and producers are often observed in the short to medium term. 21 
The second, “primary commodities, ” includes homogeneous products--such- 
as copper, zinc, palm oil--which are not distinguished on the demand 
side by country of origin. Thus producers cannot sustain a price 
that is differer.i from those of their competitors, and commodity 
arbitrage is potentially such as to ensure a common or “world” price 
of the commodity. 31~~ - 

For a homogeneous good (or primary commodity), the common or 
“worlc” price is determined by the interaction of world demand and world 
supply. In considering the effects of exchange rate movements between 
many currencies, a key element is how these movements are likely to 
affect the “-world” price. The movements in exchange rates are likely 
to cause demand and supply responses in each country, which on aggregate 
alter the “world” price of the commodity. As will be elaborated 

I/ A detailed discussion of the importance of ,trade structure in 
analyzing the impact of multilateral exchange rate changes is also 
presented in Goldstein (1986)) pp. 29-39. 

2/ These kind of goods have been referred to by McKi nnon ( 1979) as 
Hicksian f lx-price goods. The breakdown of the so-called “law of one 
price” for such traded goods is documented in Kravis and Liosey (1918) 
and Isard (1977). 

z/ This does not necessarily imply that arbitrage almost instantly 
erasures a ctimmon or “world” price for the commodi :y (although there 
are well organized xuction markets where this is the case), but rather 
the flow of illformation between buyers and sellers is sufficient to 
bring about fairly rapid price converge .ce. 



further below, the importance of changes in an individual country's 
exchange rate in affecting the world price is related in part to that 
country's share in production (exports) or consumption (imports) of the 
commodity. And it it the change in "world" price (induced by multilateral 
exchange r qte movements), in conjunction with the simultaneous demand 
or supply response in individual importing or exporting countries, 
that determines how a country's impcrt payments for or export receipts 
from the commodity will be affected over the medium term. 

Manufactured goods, in contrast, are considered to be distinguished 
on the demand side by country of origin. That is to say, the merchandise 
of a given kind supplied by producers in one country is not a perfect 
substitute in a particular market for merchandise of the same kind 
supplied by another country. Price differentials can therefore exist 
in a market between similar types of manufactured goods because of 
differing elasticities of substitution in demand. Exchange rate 
changes (among other factors) are seen as leading to shi.fts in demand 
among similar, but differentiated, manufactured goods produced by 
various countries, thus arfecting export and import-substituting 
trade performance. In a given market (or country), demand for a 
particular type of manufactured good can be met by domestic producers 
and by producers in foreign countries. Producers of import-substitutes 
face competition from exporters in other countries, while from an 
exporter's perspective competition in each market is provided both by 
other exporters to that market and by the domestic suppliers. 

LLI. Weights for Imports and Exports of Manufactures 

The weights for indices designed to indicate changes in import 
and export competitiveness in manufacturing are considered first. 

On the import side, producers of import-substitutes compete in 
the domestic market against foreign suppliers in satisfying demand for 
particular types of manufactured goods. The importance attached by the 
importing country to a foreign supplier (competitor) is related in a 
straightforward manner to the latter's share (in terms of value) in 
imports of the particular manufactured good. In other words, for 
each type of manufactured good that a country imports, a set of 
weights for the foreign suppliers is computed based on bilateral 
import trade data. 

Let : 

tGl(h,i,j) = the value of manufactures of type ;r imported by country i from 
country j. 
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WMM(h,i,j) = Wh,i, j) 
1.j MM(h,i,j) 

= the weight attached by country i to country j for good h. 

By considering how important each particular type of manufactureo 
good is in a country's total import bill for manufactures, the sets of 
weights for each type of manufactured good can be aggregated into a set of 
weights [WMM(i,j)J covering all imports of manufactures. I/ - 

WMM(i,j) = Ch. MM(h,i,j) .WMM(h,i,j) 
Ch MM(h,i,j) 

The aggregation procedure yields a set of weights that is exactly 
equivalent to one based on the share of each foreign supplier in a 
country's total imports of manufactures. Th,s means that as far as 
the data requirements are concerned, the computation requires only 
information on a country's total imports of manufactures by country 
of origin. As will be seen below, this is not the case when undertak- 
ing the computation of export-competitiveness weights for manufactured 
goods. 

As suggested in Section II, an exporter of a particular type of 
manufactured good is considered as facing competition in an export market 
both from domestic suppliers and from other foreign producers. Korea, for 
example, exports certain types'of manufactured goods to the United States, 
France, Germany, etc.. In the U.S. market, Korea faces competition from 
U.S. manufacturers and also f ,rom exporters in France, Germany, Japan, 
Singapoie, etc.. Similarly in the French market, French manufacturers 
provide competition as do exporters in the United States, Gernlany, Japan, 
Singapore, etc.. 

The weights attempt to take into account these kind of competitive 
relationships. 'Ihat element of competition provided to an exporter 
by domestic producers in each market is referred to as the bilateral 
competitive element, while the competition provided by other exporters 
to that market is referred to as the thiid-market competitive element. 
The tm elements are assumed to be of equal importance. Using the 
above exat+ie, this means that when considering Korean exports of a 
particular kind of manufacture to U.S. market, U.S. domestic suppliers 
are assigned a weight of 50 percent and exporters to the U.S market 
other than Korea itself are collectively assigned a weight of 50 
percent. Among the other exporters to the U.S. market, the relative 

1/ This simple method of aggregation clearly does not take into account 
tl,e fact that certain manufacturing sectors may be more sensitive to 
import competition than others. 
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importance of competitive relationships is determined by individual 
exporters' shares in U.S. imports of the manufactured good. The 
equal weighting assumption is, of course, restrictive, but is occa- 
sioned by the fact that data on domestic output by type of manufacture 
(based on comprehensive input-output tables) are lacking for most 
countries. L/ 

The formulas are as follows: 

Let: 

WXMB(i,j) = 

WXMT(i,j) = 

the weight attached to country j by country due to 
competition between exporters in country i and 
domestic suppliers in country j (the bilateral 
competitive element after aggregation across - 
manulactures). 

the weight attached to country j by country i due to 
competition from exporters in country j in country 
i's other export markets (the third-market 
competitive element after aggregation across 
manufacures). 

The combined weight WXM(i,j) is simply: 

WxM(i,j) = 0.5 WXMB(i,j) + 0.5 WXMT(i,j). 

Let: 

XM(h,i,j) = the exports of manufacturing good h from country i to 
coul.try j. 

The bilateral competitive element, WXMB (i, j), is: 

WXMB(F,j) = Ch XN(h,i,j) 
yj Ch XM(h,i,j) 

It should be noted that the weight is t!~us the importance of country j 
as a market for country i’s total exports of manufactured goods. 

1/ The indicators for the major industrialized countries published 
in-IFS do make use of available input-output tables to make adjustments 
foreffective competition. 



The expression for the third-market element is more complex: 

Ck XM(h,:,k) m(h,i,k) m(h,j,k) 
WXMT(i,j) = ch. .Ek. - 

Eh Ek XN(h,i,k) IJC XM(h,i,k) l Ej#i XM(h,j,k) 
<------I----.--> < -----2----> < ------ 3..----> 

The expression can be divided into three parts. Part 3 gives the 
s’.are (excluding the exports of country i) of a competing exporter j 
in market k for manufactured good h. Part 2 of the expression shows 
how important market k is to country i when all country i’s markets 
for a particular manufactured good have been considered. Taken 
jointly (after the summation over k), Parts 2 and 3 of the expression 
thus show country j’s role as a competitor across all markets <scher 
than country j itself) to which country i exports good h. Tnus, if 
country i is Korea, country j is Japan, and the export is electrical 
equipment, part three of the expression considers Korea’s export 
markets for electrical equipment one by one, establishing the import- 
ance of Japan as a competitor in each market. Summing over k provides 
an indication of the importance of Japan as a competitor to country i 
when all of Korea’s markets for electrical equipment have been consid- 
ered. This procedure is carried out for each type of manufactured good. 

The first part of the expression shows the share of each type of 
manufactured good in country i’s total exports of manufactured goods. 
The summation over h performs the aggregation over all types of manu- 
factured goods. In terms of the example used above, having established 
the importance of Japan as a competitor in electrical equipment, chem- 
icals, textiles, etc., the summation provides an indication of the 
overall role of Japan as an export competitor in manufactures to 
Korea. To the extent that Korea exports to Japan, this is taken into 
account in the computation of the bilateral competitive weight. 

In terms of the computations for any country i, the range of j 
covers all Fund members plus several additional currency areas (e.g., 
Hong Kong); k, which refers to markets, ranges oqrer these countries 
and entities plus a sllb-group of countries belonging to, or affiliated 
with, the Council for Mutual Economic Assistance (CMEA). I/ The range 
of h (i.e., types of manufactures) covers 27 SITC two-digit groups 
within SITC 5 (chemicals), SITC 6 less SITC 68 (basic manufactures 
less non-ferrous metals), SITC 7 (machines and transport equipment), 
and SITC 8 (miscellaneous manufacturer; ). 

l-1 For Fund member countries belonging to the CMEA, trade in manufactures 
within the CMEA is excluded from the computation. For example, Hungary’s 
exports of manufactures to Poland (a Fund and CMEA member) and to the 
Soviet Union (CMEA member) are excluded from the computation of weights 
for mawf actured exports. 
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IV. Weights for Imports and Exports of Primary Commodities 

The approach taken toward computing weights for export and import 
competitiveness in primary commodities is somewhat different from that 
empl oyed above. While manufactured goods are treated as differentiated 
products, primary commodities (products) are treated as homogeneous 
goods --the output of various suppliers is not distinguished on the 
demand side by country of origin. The approach is based on the frame- 
work suggested by Ridler and Yandle (1972). L/ Ridler and Yandle 
present a simplified method for taking account of mul tllateral exchange 
rate changes as they may affect an individual country’s export receipts 
from (31: import payments for) a particular primary commodity. The 
essence of the method is to specify a simple partial equilibrium 
model of world trade in a commodity. The commodity is assumed to be 
a homogeneous good traded in a competitive world market. Exchange 
rate changes, which are assumed to be exogenous, shift the import 
demand and expor& supply schedules fur the commodiry, thus affecting 
its price and the export receipts (import payments) of individual 
exporters (importers). 21 

It can be shown, using such a simple model of trade, that the 
induced change in the world price of the commodity (faced by each exporter 
cc importer) can be expressed as a function of a weighted average of the 
changes In the exchange rates of exporters’ currencies and a weighted 
average of changes in the exchange rates of importers’ currencies. 21 
The weight attached to an exporters’ exchange rate is related to that 
country’s share in world exports of the commodity, and the weight 
attached to an importer’s exchange rate is related to that country’s 
share in world imports. The relative importance attached to exporters* 
exchange rates as a group and to importers’ exchange rates as a group 
depends on the size of the world supply and demand elasticities for 
the commodity. 

l/ This framework was subsequently adapted by Belanger (1976) and 
Feitenstein, Goldstein, and Schadler (1979) in developing exchange rate 
models and effective exchange rate indices for certain primary-producing 
developing countries. 

L/ Other factors which may shift the demand and supply curves are 
suppressed in the model so that the focus is exclusively on shifts in the 
curves induced by exchange rate changes (or exchange rate changes adjusted 
for inflation). 

A/ The model is specified in the Appendix. 
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Specifically, the expression for the percentage change in world 
price P($) measured in terms of a numeraire currency such as the U.S. 
dollar can be written as: 

hs> = ;, !f ,; l xi a(i) [i($,i) + i(i)] - t I I l Cj B(j) iGS,j) + Gj)l 

[IJ - Tl 

where : 

T 9 u = are the world price elasticity of demand and supply, respectively; 

E(S,i) = country i’s exchange rate in U.S dollars per local currency unit; 

P(i) = the overall price or cost index in counrry i; 

a(i) = country i’s share in world exports of the commodity; 

SC.1 ) = country j’s share in world imports of the commodity; 

Making the strong assumption that the elasticities are equal 
in size, but of opposite sign, the expression above simplifies to: 

:($) = LO.5 Ci a(i)[i($,i> + i(i)1 + 0.5 Cj B(j)[~(S,j) + ill 

The relevant variables for determining changes in the world price 
of the comnodity are the exchange rate-adjuste: cost developments in 
the importing and exporting countries. This implies that an exporter or 
importer of primary products should consider exchange rate movements in 
both major exporting and importing countries when evaluating the likely 
consequences for trade performance. An important exporter of primary 
products--Argentina, for example--would take into account not only 
exchange-rate adjusted overall price or cost developments in other 
exporting countries like Australia aud the United States, but also such 
developments in the major importing countries of Western Europe. The 
assumption about the elasticities means in effect that the demand and 
supply sides of the market are deemed equally important. 

The expression is given in terms of real exchange rates vis-!I-vis 
the U.S dollar. For real effective exchange rates (which are expressed 
in terms of a weighted average of real bilateral exchange rates), the 
weights given above must be modified slightly; these adjustments are 
elaborated on further below. 
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It is apparent that the assumptions underlying the weighting 
scheme are strict. Except in the case of sugar, there is no consider- 
ation of segmented mar:z;s, 

. . restrlctlons, quota schemes or other 
marketing agreements for particular commodities, or the fact that the 
elasticities are likely to be tiifferent between commodities and 
between the demand and supply sides of commodity markets. In the case 
of sugar, some allowance has been made for the segmented nature of 
the market: in fact, three markets are distinguished---the United 
States, the EC, and a residual "world" market. Attempting to make 
some allowance for differing elasticities would obviously require a 
large amount of additional information since the weighting scheme 
proposed involves over i30 commodities and consideration of all Fund 
members. It should be kept in mind, however, that the assumptions 
required to justify the use of a weighting scheme based on bilateral 
trade weights are substantially more restrictive. The proposed scheme, 
by taking into account the effect on prices of the changes in exchange 
rates of exporters and the importers, in fact relaxes some of the 
restrictive assumptions implicit in the use of biiateral trade weights 
for exporters and importers of primary commodities. In particular, 
one advantage of the present approach over the bilateral trade shares 
approach is that countries exporting primary products (but not to 
each other) nevertheless are recognized as competing against each 
other. 

The formulas used to calculate the weights for import and export 
competitiveness 

Let: 

XP(h, i) = 

MP(h, i) = 

xp(h, i) = 

mp(h,i) = 

are presented below. 

total exports of primary product h by country i. 

total imports of primary product h by country i. 

=(h,i) 
Zi XP(h,i) 

share of country i in world exports of primary product 
h. 

MP(h,i) 
Zi MP(h,i) 

share of colIntry i in world imports of primary product 
h. 
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The weight, WP(h,i,j), to be attached by 1 to j is: 

WP(h,i j) = 0.5 . [xp(h,j) / (1 - xp(h,i))] 

+0.5 l [mp(h,j) / (1 - mp(h,i))! 

If country 1 is an exporter of primary product h (i.e., XP(h,i) > 0), 
then the term mp(h,i) will typically be zero. If country j is also an 
exporter, its weight will be determined by the first term in brackets on 
the right hand side of the expression. It will be country j’s share of 
total exports of primary product h from sources other than country i. If 
country j is an importer, the weight will typically be country j’s share in 
total imports of primary product h. Similar considerations apply when 
country 1 is an importer of primary product h (i.e., MP(h,i) > 0). It 
should be noted that if country i axports or imports a primary product h 
but its share of world exports or fmports is negligible, the weights that 
it assigns to other countries collaprd to simple world market shares of 
exports and imports for the commodity. 

Having determined the weights to be attached by country 1 to a country 
j either because country i exports or imports a product 11, the weights must 
be aggregated over primary products. The primary product export weights, 
WXP(i,j), and the primary product import weights, WMP(i,j), are as follows: 

WXl’Ci,j) = Ch. XP(h,i) . WP(h,i,j) 
Ch XP(h,i) 

WMP(i,j) = Ch. MP(h,i) . WP(h,i,j) 
Ch MP(h,i) 

The consequences of using the weighting scheme can be seen most 
clearly by looking at a particular case. Tin .and palm oil are important 
export commodities for both Malaysia and inGDnzsia. Consequently, in 
the primary product export weights computed for Malaysia, Indonesia is 
assigned a relatively high weight, and vice versa. However, because 
the major industrialized countries are the principal importers of thr 
two commodities, they also have important weights assigned to them in 

. both Malaysia’s and Indonesia’s primary product export index. 
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V. Data Bases Used in the Computations 

Data for trade in manufactured goods have been taken from the 
United Nations D-Series made available through the World Bank’s Trade 
System. The data base assembled covers SITC groups 5 through 8, but 
excludes non-ferrous metals (SITC 68) since the latter are treated as 
primary commodities. Within this grouping of manufactures, the 
disaggregation is taken to the SITC two-digit level. This means, for 
example, that within SITC 7 (which is machinery and transport equipment) 
trade in non-electrical Machinery, electrical machinery, and transport 
equipment are considered separately. For each manufactured good (defined 
at the SITC two-digit level) the data base contains the value of trade 
flows by country of destination and origin. In general, the data used 
in the computation of the weights for trade in manufactures are average 
trade flows for the 1980-82 period. Considerable lags exist in the 
reporting of such disaggregated data to tl.2 United Nations (particularly 
by developing countries) and this tactor acts 3s a constraint on the 
period that ca:: be covered by the data base. 

The computation of the manufacturing import and export w:ights was 
uone using a large export matrix. Thus, for example, the f.0.b. value 
of exports of electrical equipment from country A to country % gives the 
f.0.b. value of country B’s imports of electrical equipment from country 
A. Additional use was made of the so-called symmetry proposition in 
filling up the export matrix to the maximum extent possible. A certain 
number of developing countries are non-reporters nf their export trade 
ir manufactures. These data were attained using import data (with 
adjustments for freight and insurance) reported by partner countries. 
Clearly, if trade in manufactures takes place between two countries 
which are both nonreporters , such trade will not be covered 3y the 
export matrix so constructed. In a limited number of cases, the bias 
caused by the negLec: of these trade flows has prompted a modification 
of the period used for Cbe computation or the selection of an alternative 
set of weights. 

Additional problems with the data base occur when certain geogra- 
phical trade aggregates are reported rati., Or than the trade flows for 
individual countries. This is the case, for example, with the South 
African Cus,oms Union (Bbtswana, Lesotho, Namibia, South Africa, and 
Swazll and) so that data or trade flows in manufactures are reported for 
the Union as a whole but not for the individual countries. The data 
have been used in computing the weights for South Africa but not for 
the three smaller countries. Another example is the trade data 
available for severat small and relatfvely r:: 1 y independent countries 
in the Eastern Caribbean region. Certain partner countries (principally 
the United States dnd Canada) report data on their imports and exports 
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cf manufactures only for an aggregate that includes these particular 
countries acd several other geographical entities in the region. 
This factor predl!ldes calculating weights for competitiveness in 
manufacturing for these countries. 

The data base for primary products includes trade in over 100 
commodities and also covers the 1980-82 period. The data come princi- 
pally from UN/FAO/GATT sources on files maintained by the World Bank’s 
Commodity Division. For each commodity (e.g., wheat, palm oil, copper) 
the data base contains the total value o! each country’s importc and 
exports: the origin or destination respectively of such trade is not 
distinguished except in t.he case of sugar where three markets (the U.S., 
the EC, and a residual “world” market) are considered. Trade in energy 
products (crude petroleum, refined products, ztc.) is excluded. The 
basic justification for this exclusion is the desire to focus on the 
international competitiveness of domestic factors of production (exclud- 
ing rent), and it is in the non-oil traded goods sectors, rather than 
in the oil sector, thz? changes in factor rewards are 1 ikel y to impinge 
on trade balance performance- The comodities wera selected ta eneure 
chat trade Ln QOSC Lmporcant primary products Ls included. Neverchel ess, 
coverage is not’ fully comprehensive of trade in primary products; thus 
total imports or exports of primary products computed for a country 
using this data base would nDt be identically equal to such totals 
compbted by summing all SITC one-digit totals for non-energy primary 
products (i.e., SITC 0, 1, 2, and 4). Most countries, however, are 
considered to be covered adequately. 

VI. Indicators Based on the Revised Weighting Schemes --- 

For nearly all Fund member counzries, separate sets of weights have 
been computed for manufactured Imports, manufactured exports, primary 
product imports, and primary product exports. These component sets of 
weights can be used to compute separate indicators or they can be 
aggregated in various ways. Based on their respective shares of total 
trade in manufactured goods, the weights for manufactured imports and 
manufactured exports, for example, can be combined into a vector of 
wzights for manufacturing competitiveness. Aggregate export competi- 
tiveness weight8 can be similarly obtained hy appropriately combining 
the manufactured export and primary product export weights. “Total ” 
competitiveness weights combine all iour sets of component weights into 
one vector. 

The following totals are neaded to form “total” or aggregate trade 
weights: 
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Ch Ej mA;h,i ,j) = MM(i) = total imports of manufactured goods; 

Ch CL, XM(h,i,k) = XM(i) = total exports of manufactured goods; 

Ch MP(h,i) = MP(i) = total imports of primary products; 

Ch XP(h,i) = XP(i) = total exports of primary products; 

Wm(t,j 1 - the we;.ght given to country j for imports of manufactures 
by country I. 

wxM(i,j) = the weight given to country j for exl ts ,f manufactures 
from country I. 

WW(i ,j > = the weight given to country j for imparts of primary products 
by country i. 

W’i,j) = the weight given to country j for exports of primary products 
from country i. 

WI) 

a(i) 

= MM(i) + XM(i) + Pip(i) + W(i) = total trade of country I. 

= MM(i)/TT(i) 

B(i) = XM(i)/TT(i) 

n(i) =’ MP(i)/TT(i) 

The aggregate weizht AW( 1 ,j ) is: 

AW(i ,j; = u(i).WMM(i,j)+ B(i).WXM(i,j)+ n(i).WMP(i,j) 

+(l -a(i)-B(i)-n(i) >.wXP(i ,j > 

Similar considerations apply when it is desired to Focus on other 
aggregates, such as manufacturing trade or exports. 

The weights for each country have been computed with no prior 
restrictioris on the number or type of countries to be considered as 
potentia- competitors. The lack of prior restrictions means that the 
set of potential competitors is not arbitrarily restricted to the 
industrialized countries or to some other small predetermined sub-group 
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of member countries. This means, however, that the number of countries 
i:lcLuded in the set of weights Gvmputed for each country is potentially 
very large. In truncating the number of countries included, partner 
countries with the smallest computed weights werr eliminated under the 
proviso that coverage of trade not fall below a certain percentage. I/ - 

The formula used to compute the various real effective exchange 
rate indicators is as follows : 

KEER(i,t) = EXP[Ij w(i,j>lln E(j,$,t) - In P(j,$,t>] - [In E(i,$,t) - In P(i,t)]] 

where : 

REER(i,t) = the real effective exchange rate of country i 

P(i,t) = the prTce or cost index in country i expressed in domestic 
currency 

P(j ,t> = the price or cost index in country j expressed in domestic 
currency 

E(i,S,t) = an index of country i’s exchange rate expressed in units of 
domestic currency per U.S. dollar 

E(j,S,t) = an index of country j’s exchange rate txpressed in units of 
domestic currency per U.S. dollar 

w(i,j) = the weight of country j in country i’s real effective 
exchange rate indicator. 

The nominal effective exchange rate uses the formula above but 
ignores the terms involving the price indexes. 

The price data used in the real effective exchange rates calculated 
wi*h the revised weights ;Ire generally consumer price indices. Consumer 
FIrice indices have the advantage of being available in a relatively 
timely fashion and for a broad range of countries, attributes not shared, 
for example, by unit lahor cost indices which are largely restricted to 
the manufacturing sectors of industrialized countries and to a limited 
ll,llnber of the newty industrialiaing countries (NTCs). Nevertheless, the 
rcaliahi.Ij.ty of consumer price indices as indicators of how anderlyi.ng 
L.c)st trends are evolvi.ng in different countries is affected by differen- 
t i;, t prod~~ctivity growth and the extent of subsfdization and price 
c.ant ro 1 . 
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In recent months the Fund has been canvassing member countries 
on their willingness to have real and nominal effective exchange rate 
indices based on the revised weighting schenrs described in this paper 
published in International Financial Statistics (IFS). Affirmative 
replies have already been received from a number of countries. The 
attached charts show the behavior of nominal and real effective 
exchange rate indicators based on total trade for certain countries 
within this group (Charts l-1 2). Also shown are the behavior of real 
ef feet ive exchange rate indicators covering the various components 
of total trade, such as ;,anufacturing trade and exports of primary 
products (Charts 13-24). 

As has been found elsewhere, the impact of differences ill 
wighting schemes is much more pronounced for nominal effective exchange 
rates than for real effective exchange rates. Compared with nominal 
indices based on bilateral trade weights which typically assign a very 
high proportion of the weights to industrialized countries, a number of 
developing countries show greater nominal appreciations using the 
revised trade weights. This results primarily from the inclusion of 
other developing countries in tilt :.eights SOUE of which (the high 
inflation countries) have been experiencing ongoing currency depre- 
ciation. Clearly real effective rates will be much less influenced 
than nominal effective rates because nominal exchange rate move.lents 
are often being offset to a large extent by the hehavior of relative 
price levels. While differences in the behavior of real’ effective 
rates do emerge, interpretation of such differences must largely 
proceed on a case-by-case basis. The preliminary results of this 
paper reinforce the need to interpret the behavior of real effective 
exchange rates with caution. In particular, undue importance sho*ll d 
not be ascribed to relatively small and possibly short-term moverrents 
in the Lndicatcrs and that evaluation must take accourlt of changes in 
the external environment and the stance of economic policies in .:he 
country concerned. 
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A Simple Model of Trade in a Primary Product I/ - 

APPENDIX 

The model referred to in the text can be set up in the following 

way. Let: 

X(i) = the volume of country i’s exports of a primary product; 

M(j) = the volume of country j’s imports of a pricnary product; 

E(S ,i > = the exchange rate of country i expressed in terms of 
U.S. dollars per local currency unit; 

P(S) = the world price of the commodity in L!.S dollars; 

P(i) = overall price or cost index in country i; 

lJ(i> = export supply price elasticity in country i; 

T(j) = import demand price elasticity in country j; 

The export supply and import demand functions can be written in 
lop-linear form as: 

wi> lJ(i) 
(1) X(i) = X(i,O) X(i) (P(S)/E($,i).P(i)] i = 1 ,...., m 

n(j) T(j) 
(2) M(j) = M(j ,O) T(j) [P(S)/E(S,j).P(j)! j = m+l 

, l . ,n 

T(i) denotes other factors influencing export supply; the bar over 
the variable implies that thesk factors are assr~med constant so that the 
analysis can concentrate on relative price effects. The -same holds for 
the im:.Irt demand function where a vector of variables Y(j) appears. No 
further reference will be made to the role oi the Z(i) and Y(j) in influ- 
encing export and import perfornrance. 

Taking percentage changes, equations (1) and (2) can be rewritten as: 
. . . 

(3) \I I 2 \ ‘\(I, = ; (i) IP(Sj - L .‘$ ,:j - r(i)] 
. . . . 

(4) N(.jj = 1 (jj /P(S) - Et.:,j> - P(j) 1 

--~ 
I I A Similar model is presented in Gjattlewoi th (1987). 
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Equilibrium in the world market requires: 

(5) Li a(i) i(i) = Lj P(j) [I(j) 

where: cd:i) = country i’s share in world exports of the 
commodity; 

B(j) = country i’s share in world imports of the 
commodity. 

Substituting into (5) from (3) and (4) gives: 

(6) Xi (i) u(i) [P(S) - i(S,i) - i(i)] 

= Cj B! j> T(j) [PiS) - EiS,j) - Pij)l 

Rearranging: 

(7) L(s) I Ei 4i> v(i) - cj B(j) T(j)1 

= - cj a(j) T(j) [i($,j) + i(j)] + ci 4i> lJ(i> Ii(S,i> + i(i)I 

Letting: 

E cl(i) !J(i) = P end cj t3( j) T(j) = T, 

and assuming that u(i) = p and T(j) Q T, equation (7) can be solved 
for the percentage change in the world price due to the changes in 
exchange rates and cost conditions in exporting and importing countries. 

(8) P(S) = 
. . 

1 Cj fl(j)[E(S,j) + P(j)] + I-I ci a(i)[i(S,i) + P’(i)] 
u- 1 u - 1 

With u > 0 and T < 0 and making the strong assumption that [ u 1 = [ T], 

equation (8) can be rewritten as: 

(9) L(s) = (0.5 i2 a(i)[i($,i) + ;(i)l + C.5 Zj ti(j)li(S,j) + i(j)ll 
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Or: 

APPENDIX 

(10) i(s) = [0.5 U a(i)[;(i) + i(S,i)l + 0.5 Cj B(j)[i(j) + L($,j)ll 

The relevant variables for determining changes in the world price oE 
the commodity are the exchange rate-adjusted cost developtmznts in the 
importing and exporting countries. 

. 
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