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The ‘effective’ exchange rate for sterling'

Introduction
The rate of exchange of most currencies is conventionally 
expressed in terms of a numeraire, the United States 
dollar. This is the ‘nominal’ rate of exchange, and the 
‘nominal’ appreciation or depreciation of a currency is 
normally expressed as the change in its dollar exchange 
rate. However, when a number of currencies’ exchange 
rates change simultaneously against the numeraire, the 
change (if any) in the dollar exchange rate of any one 
currency may be a very misleading measure of the overall 
appreciation or depreciation of that particular currency. 
From the Bretton Woods Agreement of 1944 until the 
period leading to the Smithsonian Agreement of 1971, 
the US dollar provided a reasonably accurate bench
mark for measuring changes in the value of other 
currencies. This was because up to that time the value of 
most currencies remained fairly stable in terms of the 
US dollar, and significant ‘step’ changes to exchange 
values were infrequent and confined. But with greater 
flexibility in exchange rates the nominal appreciation or 
depreciation against the US dollar may give a misleading 
impression of the change, because other currencies rnay 
be adjusting relationships at the same time. This article 
describes the method used by the United Kingdom 
Treasury and the Bank of England to calculate the 
implications of a set of currency changes for the UK 
One theoretical model for evaluating these implications 
has been set out in a recent article by J. R. Artus and 
R. R. Rhomberg(^) of the International Monetary Fund, 
and the present article is based on earlier work by them. 
The matrices of weights used for the calculations are 
those developed by the Fund, and we are grateful for 
their agreement to publish them in this article.

The measurement problem
Essentially the methodology involves devising an 
appropriate index for the changing value of individual 
currencies. Thus the index of the ‘effective’ exchange rate 
for sterling relates the changing value of sterling to 
some appropriate base date. There is no unique method 
of indexing the value of a currency, the weighting of the 
index being determined by what it is designed to measure. 
In calculating an index of changes in the effective 
exchange rate for sterling the aim is to measure how 
variations in the value of sterling against other currencies 
might affect the United Kingdom visible trade balance.

The weights are derived from a theoretical multilateral 
world trade model which analyses how the pattern of 
world trade alters both between commodities and 
countries when exchange rates change. The effective

exchange rate index measures the unilateral exchange 
rate change that has the same effect on the particular 
country’s trade balance as an entire set of multilateral 
exchange rate changes. The multilateral trade model 
solves these calculations. It calculates a set of weights 
by which exchange rate changes against an entire 
set of currencies can be weighted into an effective 
exchange rate index. Thus if the effective rate for sterling 
is initially indexed at 100, and then it falls to 90, this 
means that the changes in the exchange rates of other 
currencies which cause this depreciation are likely in 
time to bring about the same change in the United 
Kingdom visible trade balance as caused by a 10 per cent 
devaluation of sterling with all other exchange rates 
remaining unchanged.

It is important to bear in mind that the composition 
of the change in the visible trade balance in terms of 
exports and imports, or prices and volume, may be quite 
different from the movements resulting from some other 
set of exchange rate changes with the same overall effect. 
For example, if the effective rate depreciates at a time 
when sterling has depreciated against all other currencies 
then it is reasonable to assume that the effective 
depreciation will raise import prices in domestic currency 
terms. However, while sterling might depreciate overall 
in effective terms it may still appreciate against some 
currencies. If the exports of these latter countries feature 
sufficiently strongly in United Kingdom imports it is con
ceivable that United Kingdom import prices taken as a 
whole might remain unchanged or even fall, although 
sterling will have depreciated in effective terms. A 
separate exercise would be required to determine the 
effect on United Kingdom import prices in domestic 
currency terms of a given set of multilateral exchange rate 
changes.

Details of the model
Ideally it would be desirable to include as many 

countries and commodity groupings as possible in the 
model. However, practicability imposes constraints on 
the size of the model. Accordingly, five commodity 
groups and eleven countries make up the model. 
These are listed in Table A.
TABLE A

{}) The effective rate is made available each day by the Bank of 
England through the news agencies; and it is published monthly 
in Financial Statistics (HMSO) and quarterly in the Bank of 
England Quarterly Bulletin. It will also in future be published in 
Economic Trends.

(*> ‘A Multilateral Exchange Rate Model’, International Monetary 
Fwut Staff Papers, Vol. XX No. 3, November 1973.

Commodity groups Countries

Food, etc. United States Germany
Crude materials of America Italy
Fuels Canada Netherlands
Manufactures Japan Sweden
Non-traded goods Belgium Switzerland

(items which do not 
enter into external 
trade)

France United Kingdom

By limiting the model to these eleven countries it is 
assumed that all adjustments to trading patterns take 
place within this group of countries and that exchange 
rate changes of countries not included in this group do 
not affect the pattern of trade within the group.
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In practice this assumption should not significantly 
distort the results, at least insofar as the calculations can 
be said to be mainly relevant to a medium-term time- 
horizon. This is because very broadly, over this time- 
period, exchange rate adjustments by the excluded 
countries are likely to exert only a limited effect on their 
own trade and on the pattern of world trade as a whole. 
Most of the excluded countries' (not all) are countries 
where primary products occupy a major share of total 
exports. World market supply of, and demand for, 
primary products are not much affected by the producing 
countries’ exchange rates in the short to medium term. 
Thus export earnings in foreign currency terms are not 
significantly influenced by changes in the foreign currency 
value of the domestic currency. Moreover the flow of 
imports into these countries is generally governed by the 
availability of foreign exchange derived from export 
earnings rather than by changes in the domestic prices of 
imports: one reason for this is that the possibility of sub
stituting home goods for goods produced overseas is 
limited. In the longer run, however, exchange rate changes 
affect domestic incomes and profitability and conse
quences for the trade balance might follow. Countries 
which rely on industrial exports for their export earnings 
are in a different position. Industrial goods tend not to be 
perfect substitutes for each other so that there is no 
world price for (say) ‘cars’ or ‘lathes’. The changes in 
relative prices do cause some shift in demand from the 
expensive to the relatively cheaper markets. Hence, if an 
industrial country changes the foreign exchange value 
of its domestic currency (say by depreciating), its 
products become cheaper in overseas markets as well as 
becoming more competitive in relation to imported goods 
in its domestic market. Moreover, imports into industrial 
countries are not generally governed by foreign exchange 
constraints.

Table B sets out the information required to form the 
respective demand functions in accordance with the 
simplifying assumptions set out in Appendix II. The

assumptions about demand accord with what empirical 
information is available. Supply elasticities were selected 
by the IMF on an a priori basis. To complete the 
picture a trade matrix is required setting out the 
included countries’ trade shares with each other. The 
matrix was constructed from data in the 1969 edition 
of the Foreign Trade Statistics Bulletins: Series A, B and 
C of the Organisation for Economic Co-operation and 
Development. Although more recent data (for 1972) 
are now available the changes which have taken place in 
the pattern of trade between 1969 and 1972 are not 
considered to be significant enough to justify updating 
the matrix.

On the demand side substitution is assumed to take 
place within commodity groupings but not between 
groupings. Thus British manufactured goods compete 
with manufactured goods produced by other industrial 
countries in the British domestic market, in each 
country’s domestic market and in third markets, but not 
with non-manufactured goods. This is a working 
assumption, but possibly not far from the truth.

The information in Table B, together with the trade 
matrix plus the theoretical specification of the multi
lateral trade model implied by the weighting scheme, is 
used to form the matrix shown in Table C. This matrix 
when combined with a normalized(^) set of exchange 
rates expressed as percentage deviations from their 
levels at a base date, taken for this purpose as 
19 December 1971, provides a set of trade-weighted 
effective rale changes for all the currencies in the 
model.

The nominal exchange rate changes fed into the model 
should in theory be changes in exchange rates measured 
against a standard of value. If and when the proposal to 
determine the value of the Special Drawing Right 
(SDR) in terms of a basket of currencies is adopted, it

(*) The normalization routine is explained below.

TABLE B
Basic parameters for ail countries 

A. Demana parameters

Elasticity of substitution between 
any pair of supplying countries..

Price elasticity of demand . .  
Expenditure elasticity • •

Internationally traded goods

Food, etc. Crude materials Fuels Manufactures Non-traded goods

B. Price elasticities of supply

Food, etc.

Crude materials 
Fuels . .  
Manufactures 

Non-lraded goods

Food, etc.
With respect to a change in the price of: 

Crude materials Fuels Manufactures Non-traded goods
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M atrix of weights for calculating the effective exchange rate index

TABLEC

United
States

of
America

United States of America I-000
Canada . . —-673
Japan ........................... —•687
B elgium .......................... — 190
France .......................... —  164
Germany — 232
Italy .......................... — 221
Netherlands —  119
Sweden . . —•202
Switzerland —  179
United Kingdom — 317

Canada Japan

-203
1-000
-0 6 9
-•013
-0 1 6
-0 1 7
-021
- O i l
-0 1 6
-0 4 5
-0 5 5

-1 7 2
-•082
1*000
-0 3 8
-0 4 3
-•054
-0 4 7
-031
—054
-071
-0 8 0

Belgium France Germany Italy

could form this standard. Currently, however, the SDR 
is effectively fixed in terms of the US dollar, and so, in 
practice, the rates used for the purposes of the Treasury/ 
Bank calculations are measured against a weighted 
average of currencies. However, the errors resulting from 
this approach are minimal. This normalized set is 
derived in the following stages:
(i) Take the percentage deviations of the ten non-US 
countries’ exchange rates against the US dollar from 
their Smithsonian middle rates, which were as follows:
Sterlinĝ *̂ ) 
Canadian dollar(^) 
Belgian franc 
French franc 
Deutschemark

2*6057
1-0000

44-8159
5-1157

Lira 
Guilder 
Swedish krona 
Swiss franc 
Yen

581-50
3- 2447
4- 8129 
3-8400

308-003-2225
(ii) Weight these deviations according to each country’s 
share in OECD trade.
These weights are: 
United Kingdom =  
Canada=-079 
Belgium ==-055 
France=-092 
Germany=-176

101 Italy=-068 
Netherlands=-063 
Sweden=-033 
Switzerland=-026 
Japan=-108

(iii) For each currency express the percentage deviations 
in (i) as a percentage of this weighted sum. The normalized 
US exchange rale is the reciprocal of the weighted sum 
expressed as a percentage. The set of normalized exchange 
rates can be combined with the matrix of weights to give 
the set of effective rates.

These stages can best be illustrated by way of a 
numerical example:
(i) On 30 April 1974 the closing rates against the US 
dollar expressed as percentage deviations from their 
base value at the time of the Smithsonian Agreement 
(19 December 1971) were as tabulated:

( )̂ USS per £ sterling, other rates represent units of national 
currency per USS.

(®) The Canadian dollar continued to float following the Smith
sonian Agreement, but for the sake of convenience its exchange 
rale is assumed at parity with the US dollar. (Immediately prior 
to the Smithsonian Conference the exchange rate for the 
Canadians was USS 1-0036.)

Nether
lands Sweden

Switzer
land

United
Kingdom

Canada
Japan
Belgium
France
Germany

4-12 Italy —8-18
10-25 Netherlands 25-80
18-81 Sweden 12-55
4-45 Switzerland 31-05

31-35 United Kingdom —6-96
(ii) The weighted sum of the appreciation against the US 
dollar is 9-98 per cent in which case the weighted per
centage depreciation of the US dollar was 100/109*98 =  
—9-08 per cent,
(iii) The normalized exchange rate change for Japan is 
therefore 110-25/109-98 =0-24 per cent. The set of 
normalized rates is therefore:
United States 

of America 
Canada 
Japan 
Belgium 
France 
Germany

-9-08 Italy -16-52
-5-33 Netherlands 14-38
0-24 Sweden 2-33
8-02 Switzerland 19-15

-5-03
19-43

United Kingdom --15-41

(iv) These normalized exchange rate changes are now 
multiplied by the bottom row of the matrix in Table C 
to obtain the effective exchange rate change for the 
United Kingdom:
(_9-08 X — 317)+(—5-33 x  — 055)+(-24 x  — 08) +  
(8-02 X — 077)+(—5-03 x —•104)+(19*43 x  — 2) +  
(— 16-52 X — 06)+(14-38 x — 066)+(2-33 x — 039) +  
( 1 9 . 1 5  X — 035)—15-41 =  — 16-95 per cent.
That is, the trade weighted effective depreciation of 
sterling was 16-95 per cent. In this instance —15-41 per 
cent may be viewed as an initial approximation of the 
effective depreciation of sterling with the balance of 
—1-54 per cent representing additional refinements.

To obtain the effective rate for any other currency 
using this method the same normalized exchange rate 
changes are multiplied by the appropriate row of the 
matrix. For example, the effective rate for the French 
franc is obtained by weighting the normalized exchange 
rate changes according to the fifth row of the matrix.

HM  Treasury
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TABLE I

1972 January. 
February 
March 
April 
May 
June 
July 
August 
September 
October.. 
November 
December

1973 January.. 
February 
March 
April 
May 
June 
July 
August 
September 
October..  
November 
December

1974 January. 
February 
March . 
April

Sterling

1- 25 
0-22 
017  
0-27 
0-24
2- 99 
612  
601 
6*58
8- 63
9- 92 
9-81
9- 25 
6-58 
4-74 
4-69 
2-96 
M8 
2-26 
4-62 
6-51 
6-88 
8-23

10- 46
11-66 
12-01 
9-83 

• 7-53

APPENDIX I
Nominal exchange rates

Ptfcentage change from Smithsonian 
Monthly averages (*)

Canadian
dollar

0-39
0-33
0-11
0-54
1-35
1-71

1-69

Belgian
franc

1
1
0-50
0-19
0-26
0-37
0-09
0-07
0-32
0-03
0-32
0-55
0-21
0-07
0-21
0-78
2-17
2- 99
3- 46

2-02
7-76

12- 91 
11-65
13- 83 
20-28 
25-04 
22-48
20- 63
21- 82 
17-35 
10-93

French
franc

Deutsche-
mark

7- 55
8- 91 

12-94 
16-68

0-84
7-14

12-90
12-41
14-86
20-80
24-47
21-83
19- 64
20- 97 
17-60 
11-55

0-51
0- 77
1- 40 
1-53 
1-40 
1-75 
1-78 
1-24 
0-83 
0-61 
0-70 
0-73

Lira

1-73
1-17
0-59
0-29
0-21
0-06
0-10
006
001
0-33
0-55
0-34

1-34 
7-52 

13-63 
13-59 
16-38 
25-78 
35-63 
34-66 
32-29 
32-67 
27-17 
21-01

18-00
18-65
23-89
29-31

0- 09
1- 41
1- 36 
0-83 
0-87 
0-56
0- 39
1-  10
2- 98 
2-55 
1-02 
4-01
8-33

11-16
8-48
7-45

Guilder

0- 74
1- 97 
1-87 
1-18
0- 96
1-  68 
1-87 
0-99 
0-36 
0-36 
0-49 
0-55
1-33
7-55

12-04
10-06
12-35
19-29
24-56
23- 19
24- 46 
27-90 
22-53 
16-34
13- 77
14- 33 
18-46 
23-28

Swedish
krona

1-75
5- 02
7-62
6- 79
9-53

14-24
17-39
16-56
14-38
14-95
12-06
7- 07
3-24
2-58
6-53

10-95

Swiss
franc

1-39
0-80
0-39
0-29
0-34
0-81
1
1

1

3-81
13-61
20- 45
18- 52
21- 37 
27-74 
.33-33 
30-92 
26-73 
25-33 
21-83
19- 07
18-08
20-19
24-92
29-16

Yen

1-47
0-23

2-16
8-76

15-88
15- 88
16- 27
16- 89
17- 20 
16-58 
16-05 
15-70 
12-66 
10-07
6-54 
5-01 
9-.30 

11 -03

(») The figures shown for each month are averages of the end-month rate for that month and the end-month rate for the preceding month.

TABLE 2

Effective exchange rates
Percentage change from Smithsonian

Monthly averages!*)

1 Sterling

United
States
dollar

Canadian
dollar

Belgian
franc

French
franc

Deutsche-
mark Lira Guilder

Swedish
krona

Swiss
franc Yen

1972 January . .  1 — 0-86 0-75 — 0-05 1-47 — 0-76 — 0-02 — 1-23 1-24 0-08 — 0-74 — 1-12
February . .  1 — 0-61 — 0-24 — 0-47 1-51 — 0-11 0-37 — 1-59 1-48 — 0-13 — 1-02 0-15
March . .  | — 0-61 — 0-77 — 0-27 1-08 0-55 0-67 — 1-45 0-95 — 0-23 — 100 0-90
April . .  1 — 0-55 — 0-86 0-17 0-71 0-92 0-81 — 1-21 0-21 — 0-10 — 0-97 0-72
M ay.. . .  1 — 0-64 — 1-03 1-00 0-86 1-20 0-60 — 115 — 0-05 0-36 — 1-06 0-61
June.. . .  1 —  4-20 — 0-99 1-71 1-16 1-55 1-05 — 0-85 0-81 1-24 0-39 1-46
July . .  . ;  I —  7-42 — 0-72 2-00 1-41 1-80 1-37 — 0-56 1-33 1-65 1-78 2-40
August . .  1 — 7-12 — 0-61 2-18 1-61 1-96 0-94 — 0-40 0-58 1-69 1-81 2-48
September . . 1 — 7-51 — 0-38 2-35 1-50 2-16 0-75 — 0-23 0-25 1-80 1-65 2-65
October . .  I — 9-42 — 0-02 2-71 1-62 2-16 0-92 — 0-21 0-67 1-95 1-83 2-97
November . .  1 —10-69 0-25 2-35 1-90 1-94 1-21 — 0-28 0-96 2-21 2-40 3-16
December .. 1 —10-51 0-39 1-70 2-10 1-05 1-32 0-05 1-08 2-35 2-78 3-22

1973 January .. 1 — 10-30 —  0-15 1-23 1-88 0-90 1-59 — 0-10 1-45 2-39 4-69 2-98
February . .  1 — 11-00 — 3-95 — 0-36 2-89 2-97 3-76 —  2-94 3-08 1-57 10-83 7-84
March . .  1 —11-85 — 7-50 — 1-60 4-05 4-75 6-25 — 5-95 3-45 0-55 13-60 13-05
April . .  1 — 11-40 — 7-00 — 1-90 3-40 4-90 7-00 — 7-65 2-05 0-25 12-05 13-20
M ay. .  . .  1 —10-90 — 8-03 — 2-25 3-53 5-64 8-21 — 9-67 2-34 1-59 13-23 12-61
June. .  . .  1 —12-46 —10-98 —  3-10 4-53 6-44 13-41 — 12-32 3-94 1-89 15-23 11-11
July . .  . .  1 —15-92 —12-90 —  3-90 4-95 6-10 19-75 —  15-50 4-85 1-70 17-45 9-90
August 1 -17-42 —12-01 — 3-76 3-91 4-83 20-25 —13-85 4-93 1-90 16-51 9 90
September . . 1 —18-40 —11-17 — 3-60 3-19 3-96 19-04 — 11-05 7-58 0-95 13-85 10-11
October — 19-09 —11-45 — 3-34 3-40 4-87 18-76 — 11-82 10-22 1-20 12-30 9-74
November . . — 18-36 — 9-23 — 2-17 2-56 4-93 16-68 —12-62 8-72 1-30 11-78 8-15
December . . —17-84 —  6-40 — 0-87 0-67 3-08 14-69 —12-21 7-16 0-04 12-69 7-23

1974 January —17-26 — 4-31 0-56 0-03 — 0-10 14-53 — 14-13 7-54 — 1-39 14-23 4-75
February . . -17-55 — 4-24 2-06 1-49 — 1-84 15-49 —16-93 8-09 —  1-85 16-56 3-12
March —17-54 —  7-04 1-66 2-33 —  2-71 17-66 —16-69 8-69 —  0-82 18-02 6-02
April 1 —16-99 — 9-00 1-15 3-37 — 6-03 20-63 —17-55 10-48 0-98 19-58 6-48

(*) The figures shown for each month are averages of the end-month rate for that month and the end-month rate for the preceding month.
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APPENDIX II

Derivation of trade-weighted index

In order to construct the index it is necessary to be able to 
estimate the effects of any set of exchange rate changes 
on the demand, supply and price of traded goods. This 
is done by using a general equilibrium model of world 
trade, incorporating five ‘goods’ (one being a non-traded 
good) and eleven countries. Each good is assumed to be 
differentiated by its place of production. The countries 
and commodity groups are in Table A of the article.

Prices are determined by the interaction of supply and 
demand for each product. The supply elasticities are 
long run in nature. The proportionate change (in value 
terms) in the supply of say French cars depends on the 
proportionate change in the profitability of car pro
duction in France vis a vis the profitability of other 
competing production possibilities. The proportionate 
change in the profitability will in turn depend on the 
change in the price of cars relative to other commodity 
groups minus the change in relative costs of car produc
tion. The cost changes will depend directly on the effects 
of exchange rate movements on the costs of imports and 
thereafter indirectly through the costs of domestically 
produced imports via an input-output schema. Costs 
will also depend on the rate at which changes in the cost 
of living implied by changes in exchange rates are 
reflected in adjustments to wage rates and indirect taxes. 
These costs will affect final relative costs via the appropri
ate input-output matrix.

In a similar way, demand schedules are set up relating 
the quantity of each product demanded by each country 
to its price expressed in the demanding country’s 
currency and to the prices of competing products. An 
appreciation of the Deutschemark would make German 
goods in the United Kingdom more expensive and this 
would tend to reduce United Kingdom imports from 
Germany. It would also make United Kingdom goods 
cheaper in Germany, and this would tend to raise United 
Kingdom exports to that country. In addition to this 
United Kingdom goods would be more competitive than 
German goods in third markets, for example, in France. 
In this event French imports from Germany might be 
reduced and United Kingdom (as well as other countries’) 
goods imported in their place. The net effect therefore of 
a Deutschemark revaluation would be to strengthen the 
United Kingdom trading account in global terms.

Thus in calculating the impact of an exchange rate 
change amongst the currencies of the countries listed in 
Table A, three trade balance effects on the United King
dom can be identified:

(i) the import effect,
(ii) the export effect,

(iii) the third market effect.
By evaluating these effects for all currencies in the 

model the total trade balance effect for the United 
Kingdom is obtained. The next problem is to determine 
the unilateral change in the sterling exchange rate that 
would achieve a similar trade balance effect. To do this it 
is necessary to calculate the effect on United Kingdom 
imports and exports of a unilateral change in the value of 
sterling. These two effects might be called:

26

(iv) the unilaterally induced import effect,
(v) the unilaterally induced export effect.

The unilateral exchange rate change that sets effects 
(iv) and (v) equal to the effects (i) to (iii) is the change in 
the effective exchange rate.

The determination of the five effects referred to in the 
previous paragraphs is based on the following model of 
behaviour. Each country’s output of a given commodity 
grouping is treated as a distinguishable and separate 
product. For example, Japanese and German cars could 
be regarded as competing products. If there are M 
commodity groups and N  countries there will be MN  
separate products. Each country has a demand function 
for each of these products based on their relative prices 
in terms of domestic currency. Thus the Dutch demand 
for British cars will vary inversely with the guilder price 
of British cars; Dutch demand for Swedish furniture will 
vary inversely with the guilder price of Swedish furniture, 
etc. The total demand for British cars can be calculated 
by adding up each individual country’s demand for 
British cars, including domestic demand for our own 
cars. It will, of course, be necessary to exclude domestic 
demand for domestic output when calculating interna
tional trade flows. But it is required to determine the 
total demand for British cars to derive their price. This is 
because total demand for British cars is assumed to 
equal their supply, and the supply of British cars is 
assumed to depend on their price relative to the prices 
of other commodities.

Thus there will be M N  different demand schedules and 
an equal number of different supply schedules. The five 
effects that are set out in the paragraphs above can be 
decomposed into price effects and volume effects. For 
example, the value of British exports might rise because 
the price of British cars falls relative to the prices of 
other cars. A sterling depreciation, for example, will 
tend to increase the demand for British cars inducing 
both volume and price effects.

A multilateral trade model therefore enables us to 
estimate the implied change in trade flows for a par
ticular country, broken down into volume and price 
changes, for a given set of exchange rate changes.

These calculations depend on the parameters that are 
built into the various supply and demand equations of 
the model. When there are MN  distinguishable products 
and N  countries there will be MN^ demand parameters to 
be specified. There will also be MN  different supply 
parameters giving a total number of parameters of 
MN{\  -\-N). As the number of product groups and coun
tries is increased the number of parameter values escalates 
very rapidly. With five product classifications and 
eleven countries there would be 660 parameter values to 
be specified.

Fortunately it is possible to make some simplifying 
assumptions in order to reduce the enormity of the task 
of specifying these parameter values.
(i) The elasticities of demand for the various goods can 

be assumed to be independent of their source of 
supply, and to be the same in all markets.
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(ii) The elasticity of substitution among various products 
of the same kind can be assumed to be constant and 
not dependent on market shares. Thus the elasticity 
of substitution between British cars and French cars 
is invariant to the matrix of trading patterns.

On the basis of these assumptions individual demand 
elasticities depend on relatively few parameters. For 
example, the Dutch price elasticity, of demand(^) for 
British cars depends on the share of British cars in total 
Dutch consumption, on the elasticity of substitution in 
the Dutch market between cars produced by any pair 
of markets and on the Dutch elasticity of demand for 
cars in general. The Dutch elasticity of demandf'^) 
for British cars with respect to the price of Japanese cars 
would depend on the same parameters, except the share 
of Japanese cars in total Dutch consumption replaces 
the share of British cars.

Thus apart from the expenditure elasticities which are 
required to calculate how changes in total expenditure 
in one country affects the demand for goods on a 
geographical basis, the price elasticities of demand can

(®) This elasticity can be written as
ek - 5* />•) 0><i+Sku e^i
where is the Ar’th country’s price elasticity of demand for 
product i produced in they’th country with respect to its price.

is the share of product ij in the consumption of country k. 
O^i Is the elasticity of substitution in the A’th market between 
the products of kind i produced by any pair of countries and 
is the elasticity of demand in the A:’th market for the I'th good 
in general, that is, irrespective of source of supply.

(*) This elasticity can be written as 
ekij/im=̂ S>̂ iin (O*,-_e*,)
where m represents the alternative source of supply.

be expressed in terms of the elasticities of substitition 
between any pair of supplying countries for any given 
category of traded good, the overall price elasticity of 
demand for these categories and a matrix of trade 
shares for the countries that are party to the model. The 
assumptions about the first two components are set out 
in Section A of Table B in the article.

The elasticities that are assumed for the purposes of 
deriving the trade-weighted matrix to be used in the 
calculations of effective exchange rate changes provide 
only broad approximations of the probable response. 
However, some attempt has been made at using empirical 
information for determining their values. Furthermore, 
the elasticities are essentially long run so that the model 
abstracts from the problems of low short-run elasticities. 
The model therefore implies hypothetical trade flows in 
response to exchange rate changes.

Finally to close the system, the model assumes that 
real output is fixed in each country so that the change in 
trade implied by changes in exchange rates, both across 
national boundaries and within them, entirely reflects a 
redistribution of initial trade rather than the generation 
of additional trade flows.

It is not necessary to compute the complete change in 
trading patterns explicitly each time the eflective exchange 
rate change is calculated. It is possible to use the mode! 
to calculate for each country a set of weights, which 
represent the eflective exchange rate change of that 
country resulting from a I per cent unilateral devaluation 
by each other country. The model is linear in percentage 
exchange rate changes, so these weights may be used to 
calculate day-to-day effective exchange rate changes. 'II




