|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

1)

208

NC

ERR - 5|

EHSCM§€§ E§§§
1§E§§?§&§§§§
R E{Z E‘} é} E@;?’g

MEASUREMENT OF
EFFECTIVE EXCHANGE RATES
APPROPRIATE FOR
AGRICULTURAL TRADE

By
John Dutton

and

GIANNINI FOUNDATION OF

Acmcuz_runpé_&sconomcs Thomas Grennes

LB RY

Q
4081 0 1986

D BUSINESS
IVERSITY =

Economics Research Report No. 51




Measurement of Effective Exchange Rates

Appropriate for Agricultural Trade

John Dutton
and

Thomas Grennes

Economics Research Report Neo. 51

North Carolina State University

November 1985



Abstract

The paper is concerned with the effect of an exchange rate
variation on agricultural ¢treade. Most related 1literature has
dealt with specification of economic models and empirical
estimation of model parameters. In contrast, this paper concen-
trates on the appropriate measurement of multilateral exchange
rate changes for the analysis of agricultural trade. Literature
on the economic theory of index numbers was reviewed for guidance
in constructing effective exchange rate indices. Major exzisting
exchange rate indices were compared including those of the
Federal Reserve Board, International  Monetary Fund, Morgan
Guaranty Trust, and the U.S. Department of Agriculture. New
indices were constructed based on alternative weighting schemes
and index forms. In general, measurement differences among
indices were not negligible and for certain periods, discrepan-
cies were substantial. Of all the indices considered, the USDA's
real trade-weighted dollar showed less appreciation of the deollar
since 1980 than any of the other indices based on total trade or.
agricultural trade. This raises the question of whether the USDA
index wunderstates the importance of exchange rates when large
changes occur. The significance of the results is illustrated in
terms of an agricultural trade model. It appears that proper
measurement of the exchange rate variable may be as important as
accurate measurement of parameters of the model.



Table

Table

Table

Table

Table

Table

2

‘List of Tables
Real Exchange Rate: United States vs. Canada
Bilateral and Global Weights for Agricultural
Trade-Weighted Indices

Elasticities in Longmire-Morey Model

Response Coefficients of Longmire-Morey Model
Alternative Measures of Dollar Appreciation 1983

Effect of Alternative Measures of 1983 Reai
Decllar Appreciation

Page

29 -
39
39

40

41



10.
11,
12,

13.

List of Figures

Nominal FRB, MGT, SDR, MERM and OECD Indices,
1970-84

Real FRB, MGT, SDR, USDA and MERM Indices, 1970-84
USDA and FRB Nominal Dollars, 1670-84

Nominal USDA Indices: Totalland Four Products
1970-84

Real FRB, MGT, SDR,” Global Weight and USDA Dollar

Real USDA Indices: Total and Four Products

Nominal Agricultural Exchange Rates: Arithmetic and

Geometric Means

" Reeal Agricultural Exchange Rates: Arithmetic and

Geometric Means

Real Agricultural Exchange Rates: Chain Link Index

and 1981-83 Weights
Soybeén-ﬁeighted Dellar
Wheat-Heighted Dollar
Corn-Weighted Dollar

Cotton-Heighted Dollar

16
19

21

22
23

24
26
26

31
32
33
34
35



10
11
12
13
14
,15
16

17

List of Appendix Tables

Bilateral Exchangeskates of Ten Countries
Heights for MERM and FRB Effective Exchange Rates

Nominal Effective Exchange Rates Based on 1976 78
U.S. Agricultural Export Heights

Nominal Bffective Exchange Rates Based on 1976-78
Global Ag@ricultural Export Weights

Real Effective Exchange Rates Based on ﬁ976-78 u. S.

Agricultural Export Weights

Real Effective Exchange Rates Based on 1976-78
Global Agricultural Export Weights

Real Effective Exchange Rates Based on 1976-78 U.
Soybean Export Weights ‘ :

Real Effective Exchange Rates Based on 1976-78 .
Global Soybean Export Weights

Real Bffective Exchange Rates Based on 1976-78 U.
Hheat Export Weights

Real Effective Exchange Rates Based on 1976-78
Global Wheat Export Weights -

Real Effective Exchange Rates Based on 1876-78 U.
Cotton Export Weights

Real Effective Exchange Rates Based on 1976-78
Global Cotton Bxport Weights

Real Effective Exchange Rates Based on 1076-78 U,
Corn Export Weights

Real Effective Exchange Rates Based on 1976-78.
Global Corn Export Weights

Nominal Effective Exchange Rates Cha1n Link Index

Based on U.S. Agricultural Exports

Real Effective Exchange ﬁates Chain Link Index

- Based on U.S. Agricultural Exports

NMominal Effective Exchange Rates Based on 1981-83
U.S. Agricultural Exports

Page
47
57
57
58
59
59
60
60

161

61

b2

62

63

63

64

6u

65



18

19

20

21

Real Effective Exchange Rates Based on 1981-83
U.S. Agricultural Exports

OECD and U.S. Treasury Trade-Weighted Dollars

Effect of a 10%¥ Dollar Appreciation in Terms of
the Chambers-Jjust Model

Selected Real Effective Exchange Rates Ex-
pressed as Value of Dollqr' ‘

65
66

67

67



Measurement of Effective Exchange Rates
Appropriate for Agricultural Trade‘

1. Introduction
1.1. Statement of Purpose

The purpose of this paper
is to analyze alternative mea-
sures of the influence of cur-
rency exchange rates = on the

f.asricultural trade of the

United States. Iinterest in
the subject increased in 4973
following  the adoption of
floating exchange rates by all
the major countries. Most of
the exchange rate changes that
occurred under the earlier
Bretton Woods system consisted
of occasional discrete changes
in bilateral rates, which were
easy to measure. However, '
under a system of general
floating, each currency depre-
ciates or appreciates by dif-
ferent amounts against all
other currencies, and the. con-
struction of a single index
to measure the average change
is not a trivial task.

A motivation for the
study of exchange rates is the
‘growing recognition - that
foreign variables have an im-
portant influence on American
agriculture ( Schuh, 1984;
Tweeten, 1983; Economic Report
of the President 1984,
ch, 4), The cvervalued dollar
of 1971 that led to the demise
of the Bretton Woods system
"depressed agricultural prices,
‘and retarded U.S. agricultural

exports (Schuh, 1974; Johnson,

' Comments by Paul R. Johnson,

remains . some
about the magnitude of the

Grennes, and Thursbhy). Under
floating rates, the dollar

depreciated substantially in
1973-74 and again in 1979-80,
even after adjusting for dif-
ferences in inflation. These
real depreciations increased
exports . and stimulated an
agricultural boem in  .the
United States. = Since 1980
the dollar has appreciated
substantially against most
currencies, and the strength
of the dollar is widely re-
garded to be one of the fac~
tors responsible for the de-
cline in exports and the de-
pressed conditions in American’
agriculture { Dunmore and

Longmire; Batten and Belongia;

Orden; Longmire, 1983; Somen-
sattol). - Although there is &
consensus . that exchange rates
influence U.S. trade,  there
disagreement

exchange rate effects {Long-
mire and Morey;  .Chambers .and
Just, 1981; Johnson, Grennes,
and Thursby; Batten and
Belongia; Fletcher, Just, and
Schmitz). Understanding of
the link between exchange
rates and ag&riculture would be
improved by (a) better model-
ing and econometric estimation
of the relevant parameters and
(b) more precise measurement
of . the exchange rate
variable, - The present paper
focuses on alternative mea-
sures of exchange rates rele-
vant for agricultural trade.

fDodglas Fisher, - and Walter

Thurman and <c¢ooperation by the International Economics Division

of the U.S. Department of

Research assistance and typing
respectively.

Fretes-Cibils and Rita Edmond,

" "Agriculture were

very helpful.
were ably performed by V;cente



1.2. Broader Research
Project :

The ‘present paper is part
~of a broader research project
on the influence of foreign
and macroeconomic variables on
U.S. agricultural trade. - The

-‘broader project  is .also con--

cerned with determination of
real exchange rates, the ef-
fect of debt repayment prob-
- lems of 1low  income countries
on U, S. trade, and - the rela-
tive  importance of various
determinants of U.S. agricul-
tural exports. Trade depends
on real exchange rates, and
for many countries the behav-
~ior of real rates is quite
different from that of nominal

rates. The brcader project

&ttempts.to-explain variations
in. real rates and determine
their impacts on agricultural
" trade. The present paper con-
gsiders the narrower question
of how to measure exchange
rate adjustment in the context
‘of multilateral trade. '

.'1.3. Literatube on Agri?
cultural Products
‘Trade -

v ‘Thé issha of . wﬁich ex-

change rate measure is most

appropriate for agricultural
trade has not been discussed
extensively in the litera-

~ture. A frequently cited pap-

" er by Chambers and Just (1981)
used a dollar exchange rate

based on nominal Special Draw-
ing Rights. ~ The U.S. Depart-

ment of Agriculture has pub-
lished a series for the value

of the dollar in nominal terms

based on agricultural trade

weights (see the monthly Agri- -

cultural _Outlook). After it

became clear that the nomi- . ..

and Bredahl;

~ nal series was distorted by
"high inflation. rates im coun- .

tries like Brazil and Mexico,
a real series was added. Much

- of the discussion in the agri-

cultural trade literature was
concerned with the affect of a
given exchange rate change on
domestic prices and the volume
of exports under the implicit
assumption that the currency
change  had been accurately
measured { Schuh, TLR878;,

Johnson, Grennes, and Thursby;

Chambers - and Just 1979,
1981). It was recognized that
the real exchange rate " was
more appropriate than the nom-
inal rate (Jdohnson, Grennes,
and Thursby; Collins, Meyers,
Longmire .and
Morey). It was also recogniz-
ed that policies eof insulating
domestic - prices " from foreiln
price changes would reduce the
response ¢to an exchange rate
change for any  given set of
domestiec demand. and supply
elasticities (D.G. Johnson;

‘Collins, Meyers, and Bredahl).

The magnitude of the  price
elasticity of demand facing
U.S. agriculture was discussed
by Tweeten, 1677, and Paul
Johnson, 1977. In his discus-
sion of the International Hon-
etary Fund's Multilateral Ex-
change Rate = Model (MERM),
Rhomberg warned that it was
not appropriate for primary

- product trade.

ﬁ.u.,Organiéétidn,of;
Paper '

Section 2 considers the
contribution of eccnomic theo-
ry to the. measurement of ef-
fective exchange rates. The
issue is -a special . case of an
index number problem. !
3 presents and evaluates data

Section



.dices,

on existing exchanfe raté in-
Both aggregate indices
and those specific to the ag-

ricultural sector are consid-

ered, Section 4 presents some
new exchange rate measures
involving global weights and
variable weights and compares
their performance with exist-
ing measures, The significance

of the different measures is .

illustrated in terms of an
international ¢trade model in
the fifth section. Section &
is a summary and conclusion.

2; Economic Theory and Ef-
fective Exchange Rates

2.1. Definition of Effec-
tive Rate

Theoretical discussion of
exchange rate movement fre-
quently refers to something
called "the exchang8e rate.”
Applying the concept of the
. exchange rate empirically,
however, requires choice of a
particular measure of the
rate. This is so because each
... country hes many exchange

- rates, one for each_ -other
country whose currency is
. traded in international mark-
- ets.  If, over a ©period of
study, exchange rates between
pairs of countries other than
the one wunder study (in this
case the United States) were
conastant, then, in the spirit
of Hicks' composite commodity
theorem, the researcher could
.choose the exchang8e rate be-
tween the home currency and
apy other egingle country to
serve as & perfectly repre-
sentative exchange rate. How-
ever, such conditions are es-
gsentially never met. Instead,
exchange rates among the other

 countries are 1likely to vary

substantially: Therefore, the
researcher generally chooses

.some ipdex of exchange values

to represent  the exchange

- rate. Such an index is label-

ed an effective exchange rate.

- An effective exchange
rate is analogous in many re-
spects to a price index., Just
as & price index 1is & compos-
ite of prices of a number of
individual goods, an effective
exchange rate is a composite
of prices of a number of indi-
vidual foreign currencies.
The anslogy between effective
exchange rates and price in-
dices is8 not perfect. Effec-

‘tive rates are price indices
" for 8pecific sets of goods
{e. g, imports, or trade-

bles), ecomprising less than
the whole consumption bunﬂle,
An effective exchange rate is
a measure of relative prices
than of a price level. Effec-
tive exchange rates in Sener-
al differ from price indices
also in being measures of the
value: of currency composites
rather than of goods compos-

ites.

2.2. Real and Nominal
: Exchange Rates

One important character-
istic. of . exchange rates, in-
eluding effective exchange
rates, is whether they  are
real or mnominal. According to
a common ‘definition, a real
exchange prate between the cur-
rency of the home country and
that of & foreign country is
derived by adjusting for
changes in the price levels of
the two countries. A real
exchange rate is defined with
respect to some base period;



strietly speaking, that per-
iod should be the base period

for each of the national price
indices wused in the computa-
~tion. Sueh & .real rate be-
tween two currencies for
period. £t can be defined as:

(X)) ) B?j'= EY (pP./P})

ef = “af (PY/POY,

where Ef and E¥ are real and

nominal exchange rates in year

t, expressed as units of for-

@ign currency per unit of home
‘currency, e{ and el are real
and nominal exchange rates in
year t, expressed as units of
home currency per unit of for-
eign currency, and. P¢ and P}

are price indices for the home

- and foreign countries express-
ed as a ratio of prices in
year €  to prices in a common
base year. Just as a nominal
. effective exchange rate 1is
defined as & composite of in-
S dividual nominal rates, a real
effective exchange rate can be
defined as & composite of in-
~dividual real rates. :

Real exchange rdﬁes’can

 differ substantially from nom-

inal ones. For example, coun-
tries like Brazil and
Argentina have in recent years

experienced considerable in-

fiation. ~"As  a result, the
values of - their currencies

in the foreign markets have

declined precipitously (prices
of @ foreign c¢urrencies have

. pisen in terms of Argentine

-and ‘Brazilian money).  Yet,
: when we adjust the changes in
" nominal rates for relative

inflation experiences in those

countries .and ‘in ¢the United
States, we find ¢that theirp

- e¥change rates adjusted for

inflation have ‘changed much

less.

'2.3. Real Exchange Rates
and Purchasing Power
Parity : '

, Absolute purchasing poweff
parity®? holds in period t when

“the nominal exchange rate be-

tween two countries is equal
to the ratic of the price lev-
els of those countries for

that year. ~ Algebraically,
this means that:
(2 e! = Pi/P} .

If (2) holds and is combined

with (1), where the base year

for (1) is ¢, it is evident

under these conditions that

the real exchange rate in year
t must equal one; i.e., when-
ever absoclute PPP holds, .the
real exchange rate as defined
above is unity. » '

A problem in computing
real exchange rates is that we
generally cannot determine
whether or net absolute pur-
chasing - power parity holds
in a given year. This is so
for at least two reasons.  One
is that the concept of price
'evel cannot unambiguously be

defined either in theory or

empirically. Defining it in-
volves choosing one from‘among 

 %28ee Officer for a com-
plete review . of purchasing
power parity concepts. ~ Also
available is Dornbusch.



the many possible index number
_ representations of price lev-
‘als for a given country. Fre-
quently, economic theory does
not tell us which is the cor-
rect index to use; even when a
particular exact index is pre-
gcribed, there are ambigui-
ties. 4 ®econd reason for
‘difficulty is that the price
levels being compared should
relate to the same bundle of
goods. For example, the pound
price of a given consumption
bundle in the United
Ringdom should be
with the dollar price of the
same bundle in  the United
States, Suech & comparison
would have to be based on de-
tailed enalyses of individual
commodity prices within the
two countries ({(of the type
‘deascribed, for  example, in
‘Rravis and Lipsey). Partly
because of the expense involv-
ed and partly because of the
-definitional  problems raised,
such analyses  rarely are per-
formed. As & result, we gen-
erally cannot claim uncontro-
- versially that absolute pur-
chasing power parity held in
any given year. C :

Given the difficulty of
choosing the correct base year
and - indesx, the embiguity of
reaal exchange rates follows.
Table 1 c¢contains indices of
reletive price levels and real
exchange rates  for the United
Statea and Camnada. These num-
‘berga illustrate how changing
~the base alters the real ex-

. ¢ehange rate. The real rate

may be high or low depending
on which base year 1is chosen.
It is ° evem possible for
changes in the real exchange
rate between two years to be
in opposite directions for

differemt

compared

choices of base
vear, The 1last three columns
of Teble 1 show the real value
of the U. 3. dollar relative to
the Canadian dollar  using
19706, 1976, and 1980 as alter-
native base periods. The 1982
U. S, dollar had decreased in
real value relative to the
1976 base, but it had increas-
ed im real value relative to
the 1980 basae. : S

The real exchange rate

.ted) measures the amount of

some . composite good im the
rest of the world that can be
exchanged for one unit of the
game good in the home coun-
try. If absoclute Purchasing
Power Parity holds, el = 1.
If the home currency depreci-
ates (e. 8., ef = 1.2%),
foreign goods become more ex-
pensive than comparable home
goods. The change in relative

. prices induces an increase in

the production and consumption
of home goods. Since a real
currency depreciation would be
expected to increase exports
and decrease imports, changes
in real exchange rates could
be used as a measure of inter-
national competitiveness., Two
alternative interpretations of
a change in the real rate are
common but subject to ecriti-
cism. One interpretation is
that real rate changes, which
necessarily represent devia-
tions from Purchasing Power
Parity, measure undervaluation
or overvaluation which mone-
teary authorities ought to cor-
rect (Bee Bergsten, = also
Williamson, p. 111). & second

questionable interpretation is =

that changes in the real rate
in one direction constitute a



' from among

6

j_'paat,rates should not systema-‘ A
“tiecally forecast future rates
foreign exchange market

in @&
..that uses information effic-
aently iRoll)

2. g, Hezghtzng schemes'

Like

‘convenience in

Table 1. Indices of relative price 1levels and real exchange
" .~ rates for the United States and Canada, 1971-1682
- : IpL= ' IRE** IRE#®=® " IRE®*%.
Year 1870 . 1970 1976 1976
» base base base " base
' 4971 . 9784 4. 0221
... 9672 . %9488 1. 0544
1973 . 9khy -~ 4.0589
1978 . 9248 4.0818
1975 . 3475 1.-0554
1976 .. 9033 1. 1071
1977 . 9816 ©1,.0399
1978 . 1.0478 . 9825
1979 1. 6655 . 9385
1980 - 4.%9188 |~ . 8938
o198 1.1038 . 9060 o . :
.1982. 1. 0868 . 9201 . 8312 4. 0084
B Calculat@d as E(Pe/Po}/(Ps/Po)l/(ee/eo)
L IRB = 1/IPL
.g,farecaatv that 3the rate wilif the ~bilateral relationships
. move in the opposite direction involved and would use bilat-
in the'future (see Stevens et . eral exchange rates. However,
al., p. 102 and Bergstrand). &8 in much . other. empirical
 Un1e$s there is an approprxate. ~ analysis, aggregetaon'-’xs a
forward discount or premium, . commonly wused and  necessary

trade studies,

The nature of the study or of
the phenomenon being observed
dictates the countries to be

" included and the wexghts to be

ef%-

: price 1nd1ces,
- fective exchange rates can
- take . many forms. . Critical
issues are  which currencies

 are to be included in an index

and how they are to be weight-

. ed. There unlimited
. number of ways of
countries and weights.:

main . eriterion in
them should be the

are an

The

chooging

choosing

purpose for which the index is

intended.  Ideally, in analyz-
ing international trade behav-
- ior, -one would

considernall‘

,assxgned them.

Rhomberg,'infs systematiec
review of effective exchange
rates, lists several common
weighting schemes. Among
them, defined for the dollar,'

are: the f0110w1ng

1. Vbilatéral import—ﬁeightedﬂ

~index (an index of values
of foreign currencies in
terms of @ dollars with
weights based on imports
of the United States from
~other countries) -



~ period,

2. bilateral export-weighted
index (an index of valuas
of the dollar in terms of
foreign currencies, with
weights based on exports
of the United States to

the other countries)

3. average bilateral trade-
waighted index (arithme-
tic average of 2 and the

- peciproecal of 1) :

&, global

' - index (an index of values

. . of the dollar in terms

" of foreign currencies,

with weights based on

total exports of all
countries) '

5.  average export- weighted

index (arithmetic average
of 2 and 83,
6.  average . trade-weighted

index (arithmetic average
of % and the reciprocal
ef 1).

In eddition to the fixed-
weight forms in Rhomberg, many
others are euggested by the

- literature on price indices.

In additionm to chocosing
the countries and trade flows
te be used in setting weights,
the ressarcher must also
choose the period when trade
flows are observed for deter-
mining weights. The moat com-
mon approach is to choose some

base period and. use the

weights from that period for a
number of years afterward. An
alternative approach, requir-
ing more timely data, is to
update the weights  each
The weights from per-
icd t are then used to compute
a change from t to t+1. The
period-to-period changes are

export-weighted

then strung together to form a

chain 1link ° index. Such a
chain link index can be
thought of as a discrete form
of a Divisia price indesx. It
can be shown that if consumers
are continuously maximizing

utility, that & continuous

Divisia index is exact,® al-
though it alsoc has the disad-
vantage of Dbeing path depen-
dent (dependent on the path
taken by prices im going from
their initial to their final
levels), See Diewert, 1981,
or Layard and Walters for an
explanation of Divisia in-

dices. Additional, wmore com-

pPlicated indices designed as

effective exchange rates are
also available in the litera-
ture {see, for example,
Biehl). As will be seen be-
low, the choiece of weights and

" the fregquency of updating the

weighte for an index can have

' substantial effects on its

path.

Another major choice in
defining an effective exchange
rate  ia choosing the form in
which the weights are to be

.¥An exact index (see page
1% for a definition of exact-~
ness) of the cost  of living
for an individual takes a form
that depends on the individ-
ual's specific wutility func-
tion. Such an index can be
constructed from the expendi-
ture function of duality the-
ory. The index is & ratio of
minimum expenditure required
for a given level of utility
under one set of prices to the
minimum expenditure required
under another set of prices.
A similar definition can be
worked - out . for guantity
indexes, ’



" tional changes.

combined. The two most common
forms are aerithmetic means and
geometric means. Exemples of
the . former -
Lespeyres index used to com-

pose the CPI, and the Paasche
‘index wunderlying the implicit
A8 will
be seen below, the form of an.
index is  related to the util-

GNP price deflator.

ity funetionm or the production

‘eost function of the individ-

uals (or countries) involved.

However, aside fromfth&t*felaff

tionship, there are other cri-

teria by which to discriminete21 

among index forms. Arithmetic

means in  an index measure ab-

‘solute changes, whereas. geo-
matric. means  measure proper-
For an arith-
metic mean, if the ebsolute

" ‘ehanges for all components of
- an index (in our case curren-
. -gies) are about the same, then
‘the effective relative weight-.

k'ing”of7»the-var30us components

 ‘stays about the same through

‘time.  However, if some compo-

7;n@nts-‘vincre&ae dramatically
+relative to others (e. 8., some

 exchange rates increase much
"more thanm others), then the
increasgd‘ ‘ones effectively
take jon ‘larger and larger
weight in the index.
tively, if some components
decrease much more than oth-
‘ars, then they take on smaller

-apd smaller effective weight,~'
.~ Because geo-
metrie indices use proportion- |

"in .the index.
al  rether than absolute
- changes, they are not subject
' to that effect, and tend to be
less influenced by extreme
‘movements of components. As
 will be Been below, this diff-

‘erence ecan bse important for

determining magnitudes of ef-
fective exchange rate changes.

~include  the

Alterna~_7l'

2.5, Indices and Bconcmzc
’ ’Theory :

'In-thercase-or ‘price in-
‘dices, several different cri-

teria have been described for
chbosing:améng them One set
of criteria, of the sort de-
scribed in  Irving Fisher's
seminal work, is based on the
technical or mechanical char-
acteristics of the indices.
These include, for example,

" the:

1. -’proportionalxﬁy test: . if

"all prices rise by a giv-
 en percentage, then the
- index should also riae by
" that percentage. :

2. circular:'test;  I?,~acf”_‘
‘ cording to  the index, -

the ratio of prices in

pericd ‘0 to prices ,in”§ 1,,
~and the
ratio of prices in period .

period 1 is %,

1 to prices in period 2
“is y, then the ratio of .
prices in period 0 to
prices in period 2
should,»accordxng to the
index, be xy. e

3. . determinate test: if any

‘price or gquantity in the
index tends to zero, .the

index still tends ¢to a

un;que posatxve real num~'
ber : :

B, ’commensurahility test: a
“change in the units of
measurement of commodi-

“ties does not change the
"1ndex T SR

5. factor reversal test  ,1£

we substitute prices for
~quant1tzes and quantities
for prices in the index

'Aformulaland thereby form e



& guantity indes, the
product of this quantity
index and the price index
will be the ratio of the
valuea of the two baskets
of goods in question.®

These criteria are not based
explicitly on any theory of
economic behevior, though cer-
teinly some economic theory
is implicitly ©present. Rath-
er, it is posited that an in-
dex should perform in a spe-
cific fashion, and each poten-
tial index is judged according
to how closely it matches the
prescribed mode. (It has been
shown that some 8subsets of
these tests are mutually in-
compatible; thus no index will
satisfy them all.)

o Another set of criteria
- is based explicitly on econom-
ic theory. For an index of
consumer prices, an exact

cost-of~living (Konus) - index

can be derived for an individ-
ual from - the  utility
function. This index is based
on the expenditure function of
duality theory (see Diewert
1982 for a recent exposition
of duality theory and Diewert
1981 for an excellent survey
of index number theory). The
expenditure functiom indicates
the minimum expenditure re-
quired for an individual to
attain a given level of utili-
“ty. Ite arguments are the
prices facing the individual
end the level of utility being
attained. The cost-of-living
- index constructed from such a
function consists of the ratio
of expenditure in a given per-

..a proof).

4Thése descriptions are based

on  descriptions in Eichorn

- and Voeller.

iod, relative to expenditure

in a  base period, required
for 2 given utility level., It
can be shown that a necessary
and sufficient condition for
such an index to be a function

of prices alone (and not util-
ity) is that the utility func-
tion be homothetic (see, for
example, Diewert 41981, for
Examples of 8uch °
indices are ¢the traditional

-Laspeyres  and Paasche, the
-geometric mean of - prices in

the new peried relative ¢to
prices in the old, - and
Fisher's "ideal®” index. The
traditional Laspeyres  and

‘Paasche indices take the form:

I =2 xipl / £ xip!, § = 0,1,

i 1

where i indexes the goods. If
j=0, then ¢the index is the
Laspeyres and if j=1, it is
the Paasche.. ~These indices

‘are - exact or EKonus indices

(i.e., are perfect indices of
the cost of living) if utility
is of the Leontief fixed-coef~

ficient type. In that case
also, the two indices equal
each other. They are .also

exact for & linear utility

function, with:

u = X aid;.
i

The geometric indéx_takes
the form: - '

I = 2 wi(plsply,
i -

where wy is the weight for the
ith good. " This index ig an
exact . or Konus index for =a
Cobb-Douglas utility function,



 where I
‘Laspeyres

10

exponent'on
the Wy '

where wi is the
- ‘the ith good and
to one ‘

o ?iah@r’ ideal
takes the form: - »
1 = (1 1072
are the
‘Paasche

&n@ I@
-and
‘indices. This
- for Leontief fixed-coefficient
utility. It is also exact for

”‘homogeneous quadratlc utzlity,, il

: whare

u = /2

(% Ia
i3

iJXQXJ)

There are, of course, many

other potentiasl exact indices,
one for each utillty function,

in fact

o ﬁl&hough basxng a cost-
@f-l;v;ng index on theory’ has

"mu@h'&pp@&le it is important
“to  remember that empirical
appllcataoﬂs of such indices

. are not without problems : One

~'is that the form of the ut111~.

‘index

8 sum

index is exact

b'-describe a way of

‘flator)

- on

_,(the'implicit
one example).
'.cxt 1ndex takes the form

Iv'é

theory dictates that
the form of the index be based

-production relationships.,
A common approach is to use a
- quantity index to derive an

implicit index of price cﬁwnge’é
GNP deflator is
Such an impli-

EE xip? VA zx?p?z i @.

" where @ isVan indéx.éf qwantié.::

ty change between peried 0 and
period 1. -Fisher and 3Shell

an index on a transformatzon
.. function, or as they put it,
on & produé&ion*}posSibility..
mapping (PPM). A ‘deflator
function can be wutilized to
index production possibility
frontiers 'im the PPH.

vector (either -
-final prices);

That -
function in general dep@nds on |
choice of a

however,
PPM is
deflator

homothetic,

- 'dent of the przce vector ut11~':

'ty function must be known or
. assumed. Another is that,
even with knowledge of that

function,
cnly to a particular individu-
‘al. Price indices, on the
other hand, ‘are. celculated
for aggregates. The condi-~
tions under which aggregation
does not “undermine”
‘actness of the index  are se-
vare. .On the other hand, any
cest-of-living index we choose
‘does imply something about the
- form of the utility function.
It seeme highly desirable to
be aware of those 1mplica—
wtxona : S
o f‘i_For ~an index
prices (like

it gemerally applies

the ex~-

rof output-
"a GDP or GNP de-

. maximum
- ean-
- prices and primary inputs.
Cis

ry. A

for -

1zed

An alternative to the ‘use
of an
to base 'a ‘price’
product function. :
function has as arguments the

" prices of outputs and seconda-
‘the

~as well as. ;
of primary inputs S
indicates
of output that
given those
it
analagous to the expendi-
ture function in utility theo- -

ratio of the product |
function for period t to that
period 0,  ‘with primary
constant
some subset

ry inputs,
quantities
The function
value

‘be produced,

inputs held
prices,  or

basing such

reference przce;fw-”
the imitial or
if the |
then the
function is indepen-

implicit price index is =
index on a |
~ Such a

the‘$

but the =~
of 41‘



them, varying between the two
years gives a price index.
That index imndicates how the
value of sutput would be
affected between the two per-
iode by the change in prices.
Diewert and Morrisom (1985}
containg an excellent exposi-
tien of the product function
appraach. *

2.6. Application of

Theory to Effective

Exchange Rates
It would be helpful in
understanding effective ex-
change rates to be able to
apply the rich bedy of index
number theory. Of course,
the "mechanical® character-

isties of indices described by
Irving Fisher c¢an be applied
toe indices of exchange rates
as to other indices. However,
as noted above,
acteristics are not systemati-
cally related to economic the-
ory. Rather, the index number
theory that would be most use-
ful to apply is that built on
the theory of economic behav-
ior. One fact that immediate-
1y emerges from attempting to
apply that theory
is only relevant

fective exchange rates. Theo-
ry predicts that nominal rates
of exchange are not determi-
nants or indicators of econom-
ic behavior. Nominal effec-
tive rates, being functions of

those char--

is that it
to “real ef-

A similar problem invol-
ving & - guantity index appears
in the monetary literature in
the search for an optimal mea-

sure of the money supply. See
Barnett, Offenbacher, and
Spindt (1984) and Barnett

(1985).
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‘gests

- subindices.

nominal exchange rates, are
alsoc not indicators of bdehav
ior. Therefore, economic the-
ory has little or nothing to
say about the effects of nomi-

nal effective rates on imports

or exports. To study behav~
ior, one should eamploy real,
or price-level adjusted, rates
of exchange and effective ex-
change rates based on them.

Studies of import behav-
ior frequently treat aggregate
importe as a single  good that
is & function of an “"import
price. "™ This approach sug-
. thinking of a real ex-

-rate index based on a
importe &8s & gub-
anp overall cost-of-
living index for that
country., Such an index would
then indicate the effect of a
set of real exchange rate
changes on the reference coun-
try's cost of purchasing the
import group relative to its
cost of goods in general.
According -to the literature-
(Pollak and Blackorby,
Primont, and Russell), there
are substantial limits on such
If wutility is
homothetic and imports form a
separable group im the utiiity.
function, then an exact sub-
index .can be defined that is
both independent of the con-
sumption levels of goods out-
gside the group and independent
of the 1level of utility from
consuming the group. If, how-
ever, homotheticity is relax-
ed, then the index will in
general depend on the level of
utility derived from commodi-
ties in the group. If separa-
bility is relaxed, then the
index depends on the consump-
tion levels of goods outside
é¢he group. An additional con-

change
country's
index of



,"living.
- dex,

-~ of the
w"xtywcondition

:_*been tested
‘”number of 1nstances

~straint on such subindices is
that in general they cannot be
~added or multiplied together
- to derive the overall

12

cost of -

Only if each subin-
as well as the overall -
indeg, is a geometric mean of

- prices will the geometric mean
equal the
The separabil-

subindices
-overall index.

on imports has
empirically

: ‘An example of an index of
vvrealﬂexchange

rei ‘rates based on

import weights is:
6RO R0 R1 RO
T noe : Txe (e /e )

ioii o= 3

in a

TR WF TR

B RO
T x e I x. e
i i;i; i i
*,ﬁhere X, is »the,-quantity im- 

ported - by the
- from country i
of this presentation,
from a given = country
treated as a single good),
the e's are . real
rates. This is a fixed-weight
Laspeyres index analogous to
the CPI in form. It
first of -the = effective
exchange rates listed
Rhomberg. The weights
are import
dollars. Here,

and

S 0 RO = O RO
. R = x e /Exe .
oy 3 3 1 i i

Dol or more relevance for our
_ purpoees is an exchange rate
index based on a

exchange

in
(Hy;)
values measured 1n;

country’ s

United States
"(for purposes. -
imports
are

"is the

- gests using
. sure of the effect on the

‘would

ratio _
‘exports in year 17 to the value N
by a .

.'where, x{

"year J

.expressed in

"ghange

exports. Such
country's output level.
subindex then would be a

ue of output of a set of
exchange rate -changes. Fol-
lowing Fisher and Shell,
construct such a sub-
index for years 0 and 1 as the
"of the dollar value of

all.
1ndeyA

‘divided
of

in year 0O,
quantity exports,
The result
rate for exports.
analogous to
or GDP deflator is:

iodd 3 odd 4 i

is the quantity of
exports to
-and etJ
of i in period J

cy country

unit of the foreign cur-
As is evident,
“to a fixed-weilght

per
rency.
equivalent

& concept sug-
a subindex of the |
The
mea-
val~-
real

one-

RO 1 R1T

would be an impli~ -
“cit index of the real exchange .
An example. =
the. xmp11c1t GNPQi.VY

TRT 1
T xe . Exe - ETme
R JUU W WS AR SN S SRS R i SR
0RO ORO 1RO
I xe Exe I xe

'thevith,country.;nuk;iﬁ '
is the real =

exchange rate with the curren- -
‘terms of dollars

this is

Paasche index of real exchange

It
in
exports relative

rates.
the price level of
“te the price

level in general in the United o
weights conaxst,f

States.  The :
of export quantities inm the
final year,.

would indicate the

- The fizxed- wezghtf‘
ﬂLaspeyres verszon 18 :



As can be seen
term on the
equivalent to

of  relative

from the last
right, this is
a weighted sum
real exchange
rates, with the weights being
expert shares in the imitial
year. This version is analo-
gous to the CPI, which is a
Laspeyres price index. Note
that thie is not identical to
index number 2 in Rhomberg's
list. This one uses exchange
rates expressed as dollars per
‘unit of foreign currency,
whereas Rhomberg's (and many
- based that form) uses ex-
‘change = rates expressed as
units of foreign currency per
dollar. If the first form
is used, the index has an eco-
nomie interpretation as the
ratio of the value of a given
quantity of exported output in
the fimnal year relative ¢to
what that same quantity would
have been worth
yeer. There is no meaning of
the second form, other than as
& mechanical index formula.
Although in
dicated above, the price in-
dicas caleulated implicitly
turn out to be equivalent to
‘well-recognized explicitly
calculated price indices, such

on

in the base

the two cases in-
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a situation, in general, will
not occur.

48 an alternative to cal-

culating an implicit

of the price change of
exports, it is possible - to
compute an index directly,
using a product function of
the  sort described above.
To be exact, such a product
function for exports would
require separability of ex-

the overall national
product function. = With that
separability, a subindex could
be defined for exports alone.

If production were homothetic,

then the price index for ex-
ports would be independent
of the level of (s8ub) produc-
tion occurring in the export
gsector. Diewert and Morrison
provides a full description of
such an index bazed on &8 con-

stant returns to scale trans-
log product function. ’

ports in

It is possible to calcu-
late an “exact® effective ex-
change rate that combines the
effects of both imports and
exports. The product function
approach of Diewert . and
Morrison is general enough to
include effects of both import

and . export price changes.
Imports are treated as nega-
tive guantities of intermedi-

ate goods. Increases -in im-
port prices thus operate nega-
tively on the index and tend

‘to reduce any increases in the

value of output otherwise oc-

curring. »

Before departing from
theoretical considerations
relevant to . effective rates,

we should mention a different
appreach, that of the I. M. F.

index



- deriving a

~ (MERM) .

a9

 thus is

i “indicate

'° f 3q>i Presentation

- economic

l_ bilateral trade flow.
- case trade

1‘5 Armington

Maciejewski) in
rate from its Mul-
Exchange Rate HModel
‘MERM rates are con-
 8tructed with weights based on
. balance

{8ee Rhomberg,

tilateral

of trade effects of .
exchange rate alterations.
The MERM rate for the United

. States is a geometric jindex of
with the

~nominal rate changes,
waight for a particular coun-
try derived from the balance
of trade effect of a 1 percent
: change'_ln ‘the rate of that
. ‘country. That effect,
fraction of total effects from
"percent c¢change in the
‘rates of all countries, com-
prises the weight. The index
based on eccnomic be-
- and is designed
-eeonomxcv
{i.e., 'effects on
balance) of
tive rates.

" “havior,

the trade

and Evalua%
tion

: ‘ of
Bata

Exchange

Exchangé
Major

Bilateral
. Rates  for
'Countries:

RN

N The
an . efrective
'index would - pot

problem
“exchange .
“arise if an
model were suffic-
complex to include a
- equation for
In that
between the United
States and Japan would be bas-
‘ed on the dollar-yen
. trade between the United
States and  Germany would be

~ iently
’@eparate

ﬂi{jbased on the dollar-mark rate,
~ and

as a

changes in effe@».

Rate

MdeViging
rate

14

to
effects

'.wgeng"'
show

each-'h

rate;,

, averaging exchange rates
~would be unnecessary. Models
based on the work of Paul

“have this propertVQ-'

- but users

‘of
Switzerland,

. are
" large

- rencies

Column 2

of those models must
them to make
(&rmlngtaﬁ,
‘and Thursby).

simplify
Eractable
Grennes, .

Johnson,

ed by aggregating
tries,

rate averaglng

bxlateral exchange
rates between the U.S. dollar
and ten wmajor countries are |
presented in Table &1 of the |
appendix. They
‘Ten countries
and  they are the
. that comprise

The

countries

weighted
Morton). ®
important

fraction
is with them,
‘ are
stringent
and (¢}
price data
able.

‘dollar (Hooper and
These countries
because
of U. 8.
(b)Y
not -

trade

: subject .
exchange controls,
exchange rate .
are readily avail-

Because"members " the

grodp have experlanced 81m11ar .
" inflation

“rates, the differ-
ence between
exchange rates
tant than for a more hetero-

group.. - Column

rates in terms of dollars per.

unit of _rorexgn, currency ex-
pressed a&s an index number
with 1379 as the base year. -
shows the

ed prlce level for each year.

;tries is:
‘Kingdom,
Germany,

of‘“Ten,coun4-:

$The Group ‘
| ‘United

Belgium, -
Canada‘ France, B
Italy, Jdapan, Sweden,
the Netherl&nds,
ed States :

‘them f ¢
: o Sim- f.ﬁ ;7
plification is usually achiev- .. =
over coun-
which requires exchange

are the Group. &
plus |

the,§ f_
Federal Reserve Board's trade- |
(a) a

their @ur«f}

.and f ~r 

nominal and real .
‘is less impor-

actual nominal exchange.{

-~ : L?aﬁiO oPn?f 1f
‘the normalized U.S. price lev~fjﬂ
el to each’ country s normal&zv*;

West";

‘and the Unit-




" dollar,

Column three is an index of
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real exchange rates, which is
gimply column one divided by
column two times 100. it

‘would be equal to one if pur-
chasing power parity
prevailed. It indicates the
. value of U.8. goods that must
be exchanged for one wunit of
foreign goods. Thus, an in-
crease in the index indicates
dollar depreciation. Column
four shows the value of the
which is simply the
scale-adjusted inverse of
column three. The behavior
of bilateral exchange rates is
ugseful in interpreting the
exchange rate averages pre-
sented later.

Hominal
Bffective
Rates

Aggregate
Exchange

3.2,

Most studies =
U.S. trade treat all foreisgn
countries 88 a 8ingle eaggre-
gate called the rest of the
world. This treatment
necessarily  requires the
of &an
index.
used indices
ed. They
dices in
ing trade
Indices for

uge

Six of the more widely
will be present-
are aggregate in-
the sense of includ-
in all products.
the agricultural
sector and s8pecific products
will be presented later. The
nominal indicea are weighted
averages of nominal exchange
rates without adjusting fo
differential inflation. : ’

The Federal Reserve Board
(FRB) index is a trade-weight-
ed average of the value of the
U.8. dollar against the Group
of  Ten eountries plus
Switzerland. ‘It ie published
monthliy in the Federal Reserve

of

effective exchange rate.

always -

Bulletin.

‘based on

The weighte are
each country’'s share
of total trade of all coun-
tries during the period
4672-76 ( Hooper and Morton,
Rhomberg). The use of global
trade weights rather than bi-
lateral weighte reduces the
importance of Canada. In a
bilasterally weighted index,
Canada would be assigned a -
weight of 40 percent, whereas
the FRB index assigns it a
weight of 9 percent. . “The FRB
index is computed as the in-
verse of a geometric average

' of exchange rates expressed as

dollars per unit of foreign
ceurrency. The behavior of the
FRB index (represented by let-
ter x) and four others is
shown in Figure 1 for the per-
iod 1970-84.  Since 1978 it
has shown the widest swings of
the . &roup. The FRB index
showed the greatest deprecia-

tion of the dollar in 1980 and -
also the greatest appreciation

in 1984, ‘

Special Drawing Rights
{8DR) are. a second aggregate
index, Their composition has

changed since the inception of
SDRe in 1970. ~ Simce 1881 an
SDR has consisted of f(ixed
amounts of U. 8. dollars,
German marks, Japanese . yen,
French francs and British
pounds. According to the In-
ternational  Monetary Fund,
which. created them, the
weights reflect the importance
of the cufrencies in interna-
tional trade and finance. The
value of an SDR is published .
in the 1IMF's monthly Jnterna-
tional __Fipancial _Statistics
and in the Hall _Street dour-
pal. 4s shown in Figure
1, the nominal SDR (represent-
ed by a *) . has shown substan~-



~ FIGURE 1
-_SELECTED NOMINAL EFFECTIVE EXCHANGE RATES

EXPRESSED AS YALUE OF DOLLAR
. 1970-1984
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tielly less appreciation of
the dollar since 1880 than the
other four indices. The nomi-
nal 3DR was used by Chambers
and Just (1981) to estimate
the effects
changes on
al trade,

U.S. agricultur-

_ A third aggregate index
ie published by the Morgan
Guaranty Trust (MHGT) of New
York in their Horld Finpancial
Markets. MGT computes separ-
ate export and import indices
based on bilateral export and
~ import shares, and their com-

bined index is an average of
the two. Because bilateral
waeights are  used, Canada is
assigned the greatest welght.
The index includes 15 indus-
trisal countries. As Figure 1
indicates, the MGT shows less
‘dollar appreciation since 1980

than the FRB cer MERM, but it
is more than ten points above

the SDR.

& fourth set of indices
- is published by the U.3. Trea-
sury Department in the qguar-
terly ZIreassury Bulletin. The
Treasury publishes two series
using
lar
dex.
cludes 22 members
ganization for :
operation and Development
~(OECD) and a broader index
ineludes 47 members of the INMF
that account for. 90 percent of
total U.S. trade (Rhomberg).
‘Variability of inflation rates
among the broader group was
greater than within 'the nar-
rower group. The differences
can be seen in appendix Table
419, where the two indices are
expressed as percentage chang-
es from their May 1670

to the MGT combined in-
A narrower index in- ,

of the Or-
Economic Co-

of exchange rate .

weighting schemes simi-
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‘values.

-~ ed elasticities

- By  198% the narrow
index showed dollar apprecia-
tion of 39.9 percent, whereas

the broader index showed ap-
preciation of 49736.6 percent!
The latter figure demonstrates
the effect of high inflation
rates in certain low income
countries. A& similar result
occurs with the USDA's nominal
index (see - Figure 3}, which
shows the importance of ad-
justing for differential in-
flation when . countries have
much more inflation then the
United States. The Treasury
indices and the  USDA index
use arithmetic means. :

The fifth aggregate index
is calculated from the Inter-
national Monetary Fund's Mul-
tilateral Exchange Rate MNodel

( MERM). 1Its weights (see Ap-
pendix Table A2) are derived
from the Fund's trade model,

which is based on the behavior -
of 21 countries {(Rhomberg).
Unlike the earlier indices
that are based on historical
trade shares, the  MERM
attempts to incorporate. eco~ -
nomic behavior based on assum-
of demand and
supply (Rhomberg, -
Maciejewskil. The index pur-
ports to measure the uniform
change imn all bilateral ex-
change rates that has the same
effect on the trade balance as
the observed change in rates.

As seen in Figure 1, the MERH
showed & greater dollar appre-
ciation in 1977 tham the other

three indices, &and a greater
appreciation than the MGT and .
SDR in 1983-4&, The OECD pub-~

lishes a sixth aggregate index .
for 'its .23  member countries
based on MERM weights (see
Figure 1 &and the Appendix Ta-



| - pal

rlap

ble -A419). 1t appears in the

. OECD Economic Qutlook.

Real Bffeétive'
change Rates’

3. 3.

, If the nominal deollar
depreciates by an amount egual
to the difference
‘U, S, and foreign inflation,
relative prices ' and trade
should be wunaffected.  Thus,
nominal exchange rates may
- be a misleading measure of the
- effect of currency markets on
~international trade. - Real

- exchange rates are designed to

adjust nominal rates for diff-

erential inflation in the
countries involwved. Since the
adjustment  is based on Pur-
. ¢éhasing Power Parity, changes

 \iﬁ‘the:rea1rrate measure devi-
‘ations from PPP and changes in
. relative

prices.  The MGT in-
. dex is published in both nomi-
and  real form. We have
. eonverted the FRB, -MERM and

’ 'SDR,into:rea1 indices by using
© consumer
"the

prices reported by
These real effec-
tive exchange rates for the
. period 1970-84 are shown in
Figure 2 along with the USDA
real agricultural dollar.®
Note that unlike ‘the nominal
rates, the
converge after 1980. However,
there are substantial differ-
ences among.
dices between 1971 and 1980.
For moat . of that period, the
SDR showed the strongest dol-
and the FRB the weakest
dollar relative to 1971 levels
and  the difference between

IMF. 7

them exceeded ten index points

1984 - the FRB
the strongest
tendency of the

. show a weaker
1680 than alter-

at - times. By
index showed

dollar. The
USDA index

dollar since

to

Ex-

between

the aggregate in-
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real rates tend to

‘be

ir

- ed
U, S,

“natxve 1ndx¢es wlll he dlscus—

sed b@lnw

Effective ~Exchange
Rates for the Agri-
“cultural Sector . ‘
and Specxfxc

ducts

3. 4.
Pro- -

‘It is clear from the the~-
oretlcal discussion of section

2, as well as from the latera-'

ture that index weights should
determined by the use for
whieh the index is designed
(Allen, Maciejewski). - Thus,

‘users  are interested  in
explaining agricultural ex-
ports, weights
cultural trade may be more
appropriate &ham welights based
on total trade. Thzs justifi-
cation has been offered for "

 the agricultural trade-weight-
the =
Department of Agrzculture:'

dollar publzshed by .

in its Agricultural OQutlook.

Ery
“those 1ndlces

-to other

@8,
_pear between

sumably because

?The FRB,
indices

MERN,

real here

the most recent sets of. coun»ﬁ
Weightsi'ﬂpublish@d

8The agrmcultural andlceS’i

~ here and in Figure 3 are taken .-
sfrom.
?&rlthmetncally
- four annual versgions.

-USDA - quarﬁerly figures, -
averaged to

In F1g~

ures 4-13, all -agraculturalv
indices were recreatedvuszng{
raw data. This was
the USDA index form comparable
forms (e. g,
"indices). in
sllght discrepancxes ap-

rie

USDA verszons, pre— ,
of rounding
differences

handling missing

official

differences; -
methods  of
data, etec.

based on agri-""

 and SDR
have been *. o
"constructed back to 1970 using . -

for""

to make

geomet—“  
some cas-

our verszons and .

in



FIGURE ’a

SELECTED REAL EFFECTIVE EXCHANGE RATES
- EXPRESSED AS VALUE OF DOLLAR

1970-1984
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- FIGURE 3

SELECTED NOMINAL EFFECTIVE EXCHANGE RATES
‘ 'EXPRESSED AS VALUE OF DOLLAR
: - 1970-1984
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~ FIGURE 4
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SDR and FRB

change.  (Both the

indices generally are shown
inverted so as to indicate the
value of the dollar.)

To see what difference
the index form makes, we have
computed indices wusing USDA
weights for the 38 chief pur- -
chasers of U.S. agricultural
exports. Figure 7 illustrates

the first three of the follow-
1ng four index forms :

a. arithmetic mean of for-
eign exchange value of
the dollar;

b. arithmetic mean of dollar
value of foreigfn exchange
with total inverted to be
comparable to a;

c. geometric mean of foreign

exchange value of the
dollar; and '
d. geometric mean of dollar

value of foreign ex-
change, with total in-
verted to be comparable
to ¢ (This form is math-

., ematically equ1valent to
c).

types have been
used in various instances.
For example, the USDA index is
type a, the FRB index is type
d, the MERM index 1is type c,

Theée four
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and the SDR index (as computed

here) is type b.

It is surprising how much
the three agricultural indices
of Figure 7, all purporting to
measure the same thing, differ
among themselves. Type a
shows by far the most move-
ment. It is dominated by ab-
solute changes in the nominal
exchange rates of high infla-

- moves the

tion countries 1like Brazil.
If we compute the index using
the inverted form of the nomi-
nal exchange rate (dollars per
unit of foreign exchange) and
then invert the total (type
b), the movement of the nomi-
nal exchange rate shrinks
dramatically. The effect of
the high inflation countries,
rather than dominating the
whole, simply disappears.

The geometric index ends
up between the other two. The
effects of the high inflation
countries are toned down be-
cause proportional rather than

absolute c¢changes matter. By
the same token, inverting the
ex¥change rates being entered
does not remove entirely the

effects of those countries.

Figure 8 indicates the
same set of rates in real
form. Price adjustment re-

huge exchange rate
changes that occur as a re-
sult of inflation. Conse~
quently,  the three forms of
effective exchange rates shown
are fairly —close together.
Nevertheless, in 1983 there
still was a spread among them
of 5 ©percent relative to a
1971 base (see Table AS5).
This percentage is substantial
relative to the levels of
"overvaluation" or “"underval-
uation® of the dollar that are
mentioned frequently in policy
discussions.

4. 2. Heighting

A wide variety of weight-
ing schemes exists for comput-
ing effective exchange rates,

One source of variation is the

period chosen for observing
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the trade flows or other
weight-determining activity.
The USDA agricultural index
uses U.S. export weights from
the 1976-78 period. He pres-
ent & series using 1981-83
weighte for U. 3. expecrts (the
weights appear in Table 2).
Another possible variant is to
use a new set of weights each

year. Ugsing U.S. exports to
compose weights, we have de-
rived a chain link effective

exchange rate.

important
the year, for
is the set of
trade flows or activities un-
derlying computation of the
weights. It seems natural to
use U.S. export weights in
analyzing U.S3. exports. Such
weights represent the impor-
tance of countries as buyers
of U.S. agricultural produc-
tion. However, it fails com-
pletely to capture the impor-
tance of competing exporters.
For example, in the case of
wheat, Canada, Australia, and
Argentina are assigned 2zero
welghts and France receives a
weight of less than 1 percent
{see Table 2) even though
these are. the four largest
wheat exporters after the
United States. If we used the
U.S. export weighted index
alone to study our wheat ex-
ports, we would be implicitly
assuming that U.S. wheat ex-
ports decrease if the dollar
appreciates against currencies
of wheat-importing countries
but not if the dollar appreci-
ates against wheat exporters.
To overcome this gap, we con-
sider agricultural trade-
weighted indices based on glo-
bal agricultural trade.

An even
variation than
our purposes,

more

27

i’resulting-

In

In the
ricultural trade,
constructed - based on global
agricultural exports, net of
exports to the United States.
The 2% largest agricultural
exporters were included in the
weighting scheme. To make the
effective exchange
rates comparable to the
USDA index, weights were based
on average trade for the
1976-78 period. These global
weights are shown in Table 2.

cage of total ag-
weilghts were

addition to the
for total exports,
were constructed for
four individual pro-
Each major exporter's
total world exports
product, net of ex-
the United States,
to determine
See Table 2 for a
complete. presentation - of
welghts. For wheat, the glo-
bal export shares are:
Canada, 42 2 percent,
Australia, 26. 3 percent,
France, 16. 8 percent, and
Argentina, 11. 7 percent. No-
tice that these countries re-
ceive approximately Z2ero
weight in the U.S. export
welght scheme. Conversely,
Japan, which receives the
largest welghts in that
scheme, receives 2zero weight
using the global approach.
Similarly, the global soybean
weights differ substantially
from the U.S. export weights.
the former, Brazil has a
preponderant weight of 70.6
percent and in the latter a
weight of zeroc.

In
weights
weights
each of
ducts.
share of
of that
ports to
was used
welghts.
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%.3. Empirical Results of
o Heighting-ﬁethods
The ralationshxp between

balateral (U, s.
global weight 1nd1ces
‘total agricultural traﬁe
ghown Figure 9. The

for:

is in

- indices pres@n%ed are inverted
| geometric means

of the dollar
value of foreign currencies.

- The index  based on
‘weights demonstrates a sub-
‘stantially greater real appre-

ciation of the dollar since
- 1980. By 1984 the global
- weight index was 11 percent

ebove its 1971 value,
'fﬂ percent belqw its 1971 value
J:(see Tables A5 and Ab for ex-

?he tendency for the glo-

stronger dollar
for the individual crops in
‘Figures 10 through 13 (also
‘presenting inverted geometric
The most extreme real
appreciation occurs for the
‘soybean global weight index
- “(Figure 10). In 1984 the val-
‘we of the dollar according to

alao_shows up

export weight-

global

o 1 whereas.
- the bilateral weight index was

' weight wheat dollar,

’v:fbal weight index to indicate a

" the bilateral weight index had

~ not quite reattained its 1971
- 1ével; the global weight in-
dex, in"eontrast.
‘doller value
50 percent - Cotton and
‘corn indices also show drama-
, ‘ . in the 1980s.
- Both 1levels and rates of in-
crease of the value of the
dollar ere distinctly differ-
ent for the bilateral ‘and the
global weight indices,  with
‘the global weight dollar being
stronger in both cases.
W¥heat shows
overall between the bilateral
and - global weight indices,

regxsters a
increase of more

least difference

" point -
~others,

there may be some

‘have
- which high inflation countries
"entered the
',large

by

sStetistics for
- adjustment.

 flator.

. our computat;ons.
‘generally included whereas the

rather than ‘
- we mlsoc look at results of
‘altering the weights but keep-

~the USDA indices.
Clear,
- employing weights taken from a
‘more »
and a chain llnk index using a
‘new
‘weights for each perlod
‘inverted geometric mean forms
of ‘these indices are preaentedﬁ_

of the
global
was much
bilateral

through most
1970s,  the
dollap

the

However,
latter
weight wheat
stronger than

" A note of caution at this
these indices, like
are subject to mea-
surement error. For example,
bias inher-
inflation adjust-
widest divergences
types seem to
in cases :in

ent in .
ment. The
between index
occurred.

the

glabal indes with
weights.  For example, -
the soybean index is domln&ted
Brazil  and &rgen&nna

Throughout the paper we have

relied on CPI figures reported

in Interpatiopal_ _ _Einancial

our inflation
. One might prefer
price indices  for ad-
such as the G@Pvdef.

‘However, for the wide
range of countrx@s &nciu@ed in

the CPI’ was

other
justment,

deflator frequently was not.

addition to consider-
from using global .
U. 8. ezxport trade,

, In
ing changes

38 countries in
Vin”yartiéu”

“an  index

ing the same
we construct
recent p@rlod (1981-83)

period
The

set of gmita&l

in Fxgure ] along w1&h a simi-
lar  index using
weights. It ,
among those three the choice

- 1876-78
is evident that
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Tabl@ 2. Bilateral and global weights for agricultural trade-
weighted indices ' -

u. s. U. s.  Global  U.S. Global

 SUDAN

Country R Bxpcrtsf Exports® Exports Soybeans Soybeans
JAPAN 0,291 0.204 0. 005 0.228 .

- NETHERLANDS 0.113 ‘0. 100 0.135 0.246 = ©.091
GERMANY 0. 090 0.053 0.077 0. 099 '0.058
CANADA ' 0.083 0. 063 0.0u49 0.026 .
ITALY . ~ 0.048 0.032 . 0. 059
KOREA o 0. 047 0. 060 0. 005 0.013
UNITED KINGDOM 0.0u46 0. 030 0.059  0.034
SPAIN 0.037 0. 046 0.025 D.087
MEXICO 0.034 0.062 0.007 0.029
TAIWAN 0.034 0. 040 . 0.053"

FRANCE 0. 027 0.019 0.132 0.032 .
BELGIUM 0.026 0. 029 0. 052 0.031 0.039
IRAN 0.020 0.003 . . .
INDIA 0.017 0.017 - 0,022 . .
VENEZUELA 0.017 0. 025 . L ‘
PORTUGAL " 0.016 0.022 . 0.010 .
BRAZIL - 0.015 0.019 © 0,072 . - 0.706
EGYPT 0.014 0.06317 . . .
SWITZERLAND 0,012 6.0117 . - 0.006

NIGERIA 0.012 0.015 '

SAUDI ARABIA 0.011  0.016 . S

DENMARK 0. 010 0. 005 0. 041 0.024
INDONESIA 0.010 0.014 0.014 0.006 .
PHILIPPINES 0. 008 £.011  0.0%2 . .
GREECE 0. 008 0.006 . ~ 0.004%
ALGERIA 0. 007 0.007 .

THAILAND 0. 006 0. 005 0.027

COLOMBIA - ; 0. 006 0. 008 '0.017 L
NORWAY ' 0.006 ‘0. 006 0.003 0.015
DOMINICAN REPUBLIC 0.006 0. 006 . . .
PERU - 0.006 0.011 . . .
AUSTRALIA L 0.067 S
ARGENTINA . . 0.048 . ©0.107
MALAYSIA . . 0. 004 0.027 . ' .
SOUTH AFRICA . . 0.019 . ‘ .
TURKEY . . . 0.016 A
SINGAPORE : o, . 0.010 . .
RENYA : . ~ 0.001 0.008 . .
ECUADOR ' R - 0.004 . . . .
SYRIAN ARAB REP., . . . .

BANGLADESH S 0.004 . .

PARISTAN . . N

GHANA o SR 0.001 . L .

MOROCCO : . o0.006 S L .
- 0

.002 . . S,
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Table 2-(continued5

- | R 'U.S. Global U.S. Global U.S. Global
- COUNTRY o : ~ Wheat Wheat Cotton Cotton Corn Corn

JAPAN - 0. 209 0.258 0.25% .
~ NETHERLANDS 0. 044 0.004 0.121 - 0.126
GERMANY , 0.022 . 0.013 0.122 . ‘
~ CANADA : . 0.422 0.051 0.012
ITALY S 0.02% . 0.022 - 0.078
~ KOREA o 0.083 . ' 0.257 - 0.042
'UNITED RINGDOM  0.006 . 0.015 0. 064
SPAIN 0.006 .  ©0.018 . 0.049
MEXICO 0.021 . . 0.123 0.044 .
TAIWAN 0.035 .  0.099 .  0.043 .
- FRANCE . 0.007 0.198 0.015 '0.007  0.125
BELGIUM . - . 0.051  0.056
IRAN 0.057 . . ~0.068 0.005 .
INDIA '0.063 . 0.033 ., SR
VENEZUELA - 0.044 , FER e
PORTUGAL €.019 ..  0.010 0.043 ..
'BRAZIL 0.098 . . '0.01%  0.067
EGYPT - 0,008 . 0.017 - 0.115 0.015 . .
'SHITZERLAND . . 0,027 . e
. NIGERIA ' 0.047 L. .
SAUDI ARABIA 0. 025 .
INDONESIA 0.018 - 0.053 . IR
PHILIPPINES 0.032 0.023 = . . R
GREECE ' S 0.008 .  0.033 :
ALGERIA - 0.036 P R R
THAILAND . . 0.040 . A '0.136
COLOMBIA - 0.021 IR S
DOMINICAN REPUBLIC 0.011 . . . . e
PERU . . .e0.,023 . . .  0.006
AUSTRALIA , . 0.263 o ST
ARGENTINA . 6.117 . 0.333
MALAYSIA R .. 0,011 . T e e
SOUTH AFRICA = . . . . .- 0.157
TURKEY o T o '0.203 . .
ECUADOR - 0.015 ' A
GUATEMALA 0.093 . e
NICARAGUA 0.093 . .
SYRIAN ARAB REP. . o - 0.096 . .
- BANGLADESH . . 1 0.026 .
PARISTAN . o 0. 058
GHANA - . . 0.007 .
MOROCCO - 0.02% . . o
SUDAN 0.008 . . '0.152

‘1981~83 U.S.'exportvweightsQH
*1976-78 U.S. export weights.



FIGURE 9
'REAL AGRICULTURAL EFFECTIVE EXCHANGE RATES =
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' FIGURE 10

REAL AGRICULTURAL EFFECTIVE EXCHANGE RATES, SOYBEANS
GEOMETRIC MEANS
EXPRESSED AS VALUE OF DOLLAR
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FWGURE 11

REAL AGRICULTURAL EFFECTIVE EXCHANGE RATES NHEAT
' - GEOMETRIC MEANS
EXPRESSED AS VALUE OF DOLLAR
- 1970 1984
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FIGURE 12

REAL AGRICULTURAL EFFECTIVE EXCHANGE RATES COTTON
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FIGURE 13

REAL AGRICULTURAL EFFECTIVE EXCHANGE RATES, CORN
'GEOMETRIC MEANS
EXPRESSED AS VALUE OF DOLLAR
1970-1984 '
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- of - weight.
tively 1little difference,
least  for indices of real
rates. Major divergences like
‘"those between bilateral and
global weight indices are ab-
sent.  However, the
ences are not entirely negli-
- gible. 1IFf
"overvaluation”
ation" of the dollar,

or "undervalu-

”schéme'makés'relé?* .
at -

the lar- .

“greaiest
< arithmetic

appreciation of the

form, The

' weight index shows by far the

differ-

we were discussing

gest difference among the var-

ious weighting schemes in
1983, for example, would be
almost 5 percent -~ a number

. sufficiently large to warrant
" notice.

" There is no éleérkjustie

flcation in Figure 9 to pick
one .index over another. How-

single base period
eventually would recede too
far into the past to be reli-
able ‘for weighting. Updating
will be necessary from time to

ever, any

. time,  This fact is a plus in
.favor of a chain link index.
Another  plus is that the

weights used
change between any two time .

‘periods would always be recent

- ones. "’

- A, final s8set of compari-
sons relies on Figure 5,
shows two
" dices (FRB and SDR), the USDA
bilateral weight index and the
global weight ‘index.
cept the, FRB are presented in

- A problem in using a
chain link dindex is obtaining
- data to compute the weights in
a timely way.  However, the
most recently - available
weights could always  'be used
for preliminary. figures,
revised figures.
when the
become avaxlable

- All ex-

in computing the

whxch’lj
aggregate trade in- -

.with = . ..
being issued
“weighting data had

‘plete data).

.~ the least
(96, 1),

until 1981,
- faster
- servation

‘than
"whether the
_ kgts on U.S,
"the divergences

- One interpretation
:1nd1ces is
_index’ repreaents

‘exporte abroad,

dollar (1171.3
FRB (104.7 in

in 1984%), The’
1984) and SRD

(100.0 in 1984) indices show

intermediate appreciation (see.
Table A%, A6 and _
The USDA bilate-
index, which shows
dollar appreciation
had not regained its
1971 real value by 1984. The
USDA index <closely followed
the MERM index (see Table A421)
when MERM showed a
appreciation. The ob-~
that the bilateral
agricultural trade~weighted
index shows
any of the aggregate
indices " or the global
~agricultural
the ‘guestion of
use of the USDA
index ©presents & misleading
representation of the effect
of international ecurrency mar-
A agriculeure~ ‘

ral weight

trade
weight

leads to

future research we
investigate further
‘among the in-
dices presented, particularly
between the -bilateral and glo-
bal indices for agriculture.

of the two
that the hllateral
“the relative

agricultural
and the glob~

In
intend to.

price  of WS, .

al index represents the price
of substitute products. . In
attempting to explain U.S. ex-

ports, one would certainly -
want = to  consider both,
particularly in ‘light of the
divergences between them. It
may be _that U.S. agriculture
has suffered - in its competi-
tive position abroad more be-

eause of the movement of com-

global

429 for com-

less appreciationjk,=

index



petitors'
ative to world 1levels than
because of importers’ exchange
rates againast the dollar.

5. - Illustration of Exchange
Rate Results in Terms of
an Agricultural Trade
-Model ’
5.1. Features of the

Longmire-Morey HMHodel

‘The effect
appreciation on
exports depends
structure of the
el employed, (b)

of

prices: and
on (a) the
economic mod-
the values of

supply and demand elastici-
ties, and (c) the index used
to measure the exchange rate
change, To demonstrate the
significance of exchange rate
measurement, it  will Dbe in-
structive to employ a trade
model whose basic  structure
and parameter values represent
a broad consensus of the pro-
fession. A simple trade model

for the United States present-
ed by Longmire and Morey will
serve,

The Longmire-Morey model
represents a kind of synthesis
of work done 1in agricultural
trade. It incorporates some
of the features of Armington-
type models that were employed
to analyze the effect of ex-
change rate changes on wheat
trade (Johnson, Grennes, and
Thursby). it
kets for wheat,

corn, and soy-

beans as a simultaneous system.

(Chambers and Just, 1979 and
1981). The model permits im-
perfect transmission of prices
between countries (Collins,
Meyers, and Bredahl). It in-
corporates an inventory equa-
tion that can be used to rep-

exchangé rates rel-

currency

treats the mar--
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resent a government price sup-
port program (Paarlberg, Webb,
and Morey; Sharples). It is.
dynamic in the sense of gener-
ating a response distributed
over twenty years, although
most of the adjustment occurs
within two years (Chambers and
Just,  1987M). The assumed
price elasticities of demand
and supply represent consensus
estimates from the agricultur-
al economics literature (see
Table 3).

The model generates coef-
ficients that show the effect
of a 1 percent real apprecia-
tion of the dollar on the dol-

lar prices and volume of ex-
ports and inventories of
wheat, corn, and soybeans.

coefficients are
as separate

The response
shown in Table &

columns labeled Case 1 and
Case 2. In Case 1 it is as-
sumed that the .elasticities
take the values shown in Table
3 and prices are perfectly
transmitted between coun- P
tries. For example, Case 1

implies that a real appreci-
ation of the dollar by 10 per-
cent would 1lower wheat prices

by 6.94 percent, reduce wheat
exports by  7.19 percent, and
increase U.S. wheat inventor-
ies by 5.47 percent. The ef-

fects on the corn and soybean
markets are shown in the same
column. '

Case 2 is designed to
incorporate the effects of (a)
price-insulating trade ©poli-
cies, and (b)) binding price
support programs in the United
States. Thus, it is assumed
that price transmission is
imperfect, and inventory de-
mand. is significantly more
elastic than in Case 1. In



Case 2 a 10
preciation would reduce
dollar price of wheat by 2.17

percent, - reduce U.S. wheat
exports by 9.53° percent and
increase 'U.S. wheat inventor-
ies by 22.67 percent. Thus,

there is a smaller price and
export volume effect because
more"wheat is diverted 1nto

A third
from

domestic inventories.
set of  ‘coefficients
Chambers and Just
shown separately
Table A20. Since they show
more  responsive prices and
export volume. they are shown
for purposes of comparxson

in appendix

5.2, Effects of Exchange
’ Rate Change on )
Hheat, Corn,, and
'Soybeans Using
Alternative Measures
of Effective

Exchange Rates

agricultural trade
has demonstrated a

, 'The
literature
legitimate

oping accurate measures of
response coefficients for
prices and export volumes.

However, it may be equally
important ‘to develop accurate
measures of exchange rate
changes. For example, a 10
percent apprecxatxon combined

with a response coeffxc1ent of
0.8 is analytically equivalent
to . a 20 percent appreciation
combined with a response coef-
ficient of 0.4, Congider the
effect of dollar apprec1at10n
on U.S. agriculture in 1983.

Two ,alternative measures
shown ‘in Table 5.
rows

ation
The

‘are
four

al = trade, wheat, corn,

percent real ap-
the

v1981. is.

interest in devel-

of
trade- weighted dollar apprec1-“

show exchange‘
rate apprecxatxon between 1982m
and 1983 for total agricultur- 
and

2g’

soybeansofrespecﬁively. ”
"Column ‘1 employs bilater-
al weights published by USDA.
They are based on the percent-
ages of total U:S. ’agrxcultur-
al exports bought by each for-
eign country. ‘Column 2 em-
ploys global weights for each
product category. They are
each country's exports of each
product divided by world
exports of that product
(excluding U.S. exports).
Bilateral weights emphasize
buyers of ~ U.S. exports,
whereas global weights empha-~
size competing sellers. For
example, inm the ~ case
wheat, bilateral weights in-
clude many low-income coun- ‘
trles. but global welghts
include ‘ only ) Canada,
Australia, - France,  ° and
Argentina. ' ‘ o

of

“For total agricultural
trade, bllateral weights show
apprecxatlon of 4,25 percent
in 1983, but global weights -
show appreciation of 8.26 per-
cent. Bilateral weights show
a substantially smaller appre-
ciation for soybean trade,
5.86 percent versus 27.20 per-
cent. Conversaly. bilateral
weights result in 8reater ap-
preciation for both wheat and
soybeans. Global weights show
approx1mately no exchange rate
change, whereas bilateral
rates show ' appreciation of
4. 83 percent ‘and 6,15 percent
for wheat and corn, respec-

Impllcat1ons of the al-
ternatxve_ exchange rate mea-
sures can be seen by applying
the response coefficients from
the Longmire-Morey model shown
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TableAB. Price e1ast1c1t1es of demand and supply"uhderlying £he
' Longmlre Morey model '

~Own and Cfoes—price'Elastieities of Demand

Quantity | o - Rheat Corn :"'SOybeens
Price | | |
Wheat S , -.20 .05 .05
Corn : : N o . 05 - =. 40 .10 -
Soybeans B o : .05 .10 - 40

Supply Elasticities

Quantity ' o } Wheat  Corn L Soybeehs

Price S . ‘ _ S
Wheat R . ims0c o -.15 . @5
Corn' . ‘ o S =15 .40 .30
Soybeans R =05 - =130 +.40

Source: Longmire and Morey, pp. 30-31.

Table‘ui' Effect of a 1% real appree1at1on of the dollar on the
. ‘ vfollowxng varlables after two years: =

o Caseeﬂ“‘V CeSeZV
Price Wheat SR -, 694% - 217%
Price corn = - o -.628 -.269
Price soybeans N , ) -.590  ° '~ -.385
Wheat exports o S -.719 -.953
Corn exports o SRR S -.603 - -. 9917
Soybean exports’-  R o . -.510 . -, uB8
Wheat.xnventorxes'bﬁb' ‘ ‘1'”‘f _— 547 42,262
Corn inventories o ' . +.670 = +3.033
Soybean inventbrieSj" . ’ "' - +.588 + 328

*Assumes the own and cross- pr1ce elastlcztlesiShown‘in Table 3
and perfect price trensm1ss1on :
*»Assumes wheat and corn prices near the support level and
less then perfect pr1ce trensm1881on «

Sourqe:; Jim Longm;re and Art Morey. ,§Lngng Qollgg ngpggg_
. ‘Demand___for._ __U,S, _Farm___Exports.  U.S.D.A  Foreign
Agricultural Economic Report Number 193, December
1983, f1rst two columns of Tables 5 and 7. ’ '
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Table 5. . Alternative measures of dollar a?ppggiptipn,rﬂ983

Bilateral  Global

Heights . . ... _WHeights
.. . USDA , :
"~ (percent). . .. (percent)
Total Agriculture » +4. 25 +8. 26
Hheat = ' - +4.83 - +0.01
Corn ' +6. 15 ' +0. 01
Soybeans . +5.96 +27. 20
1n Table 6. The use of bilat- relationship between exchange:
eral weights implies that 1983 rates and agricultural trade.
_currency market conditions Part of the research effort .
taken by themselves would low- .  has focused on model specifi-
er dollar prices of wheat and cation and empirical estima-
corn by 3.5 percent and 3.6 tion of response coefficients
percent. However, global that would show the effect of
"weights imply no  effect from a given exchange rate change
exchangé rates . in 1983. In . on agricultural trade. A sep-.
the case. of soybeans, bilater- arate but related question
al. weights imply.a 3.6 percent involves the. appropriate mea-
decline in prices, but global. surement of . exchange rate
weights imply a decrease of changes in - a world of
nearly four times as much. multilateral trade. The con-
The - differences for exports struction of a single exchange
show a similar pattern In . rate measure when bilateral
the. .case of soybean exports, exchange rates move by differ-
global weights imply a decline ent amounts and in different
of more than four _times as directions 1is. a trad1t1ona1
much.- a8 bilateral welghts In index number problem.
terms.of 1982 exports of 32 .
mlllxon metric tons, one mea- This paper . has reviewed
sure of dollar appreciation the literature on the economic
implies a reduction in soybean theory of index numbers in an
exports of 4.3 million tons, attempt to provide guidance to
but the alternative measure the construction .of an effec-
shows a reduction of only 1.0 tive exchange rate measure
million tons. The differences relevant to  agricultural
resulting from . .alternative trade. The major existing
measures of exchange rates effective exchange rate indic-
would be . magnified if larger . . es . were compared, . including
response. . coefficients were both indiées of total trade
employed (see the Chambers- and agricultural trade. Vari-
Just coefficients in appendix ous new indices . were. calculat-
Table A20). I _ ed by considering various
weighting schemes and index
6. Summary and Conclusxon . forms. The . .sensitivity of
. Increased. variability of ~ fixed weight bilateral trade
exchange rates since 1971 has wxndlces, such as the USDA s

stimulated ’1nterest ~in the  trade- weighted. ‘dollar, was



Table 6. Effect of alternative measqresbof 1983 real dollar

appreciation

Response®
- Coefficient

Bilateral Global
Heights Weights
USDA |
{ percent) ( percent)

Prices

Hheat -7
Corn -. 6
Soybeans =-.b
Exports -

Hheat -7
Corn -, 6
Soybeans . -.5

-3.5 0
- 3.6 0
~3.°6 14,2
-3.5 0
-3.6 0

-3.0 -13.2

*From Longmire -Morey model Case 1.

analyzed by altering the base
year, substituting global
trade weights, and varying
weights with a chain 1link in-
dex. The sensitivity  of ef-
fective exchange rate indices
to the use of arithmetic and
geometric means was also
analyzed. ‘ ’

The most dramatic set of
measurement differences were
those between real effective
exchange rates computed using
U.S. agricultureal export
weights and rates computed

with global export weights, A

reasonable' interpretation 1is

that the U. S. export- weighted

indices represent the price of

U.S. products relative to that

of -domestic products in im-
porting countries, whereas the
global weight indices repre-
sent the price of products of
competing exporters. - Both
presumably would be important

in a model explaining U.S. ex-

ports,

In addition td the ef-

fects of weighting differ-

ences, we have presented ef- /=

fects of index form differ-

ences. = For real exchange
rates, those differences seem
fairly small. "For nominal

effective exchange rates, how-
ever, the differences can be
considerable. In general, the
geometric 1indices seem super-
ior to ‘the arithmetic ones.
Since they measure proportion-
al rather than absclute
exchange rate changes, they
tend to emphasize extreme
movements of particular
individual exchange rates less
than the arithmetic means.

In general, differences
in measured appreciation among
indices were not negligible.
In many cases the magnitude of
the measured differences among
indices was as large as the
magnitude of differences among
extreme response coefficients
found in the 1literature on
agricultural trade. Measure-
ment differences have been
particularly large since the



dollar began appreciating in
1981. Puring this recent per-

iod, the USDA's index of the

real trade-weighted dollar has
s8hown 1less appreciation than
any of the ' aggregate trade

indices or agricultural

indices based on global trade
weights. Thus, for any eco-
nomic model used to analyze
trade, the USDA index would
show a smaller effect of ex-
change rates on agricultural
trade than any of the alterna-
tive . measures. More work is
necessary before one c¢an de-
termine the best index or set
of indices for the study of
agricultural trade, but the
results of this paper indicate
the importance of additional
_research. a '
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APPENDICES
Appendix_4
Appendix Tab1e>1. Bilateral exchange rate and relative price

level indices for Un1ted States and Group of
Ten Countries :

' '(1971 = ﬂ00 for each series)
BELGIUM - |
: - Real e Real E
YEAR , e* CPIUS/CPI® (1 /702) ()71
1970 © 97.623  100.03Y 97. 590 102,470
1971 100.000 100. 000 - 100.000  100.000
1972 110. 900  97.990 113.175  88.359
1973  125.680 97. 419 129. 010 77. 514
1974 125.514 95. 854 130. 943 76. 369
1975 - 133. 094 92.819 ©143.3917  69.739
1976 126.651 - 89.929 140. B34 71. 005
1977 136. 252 89. 484 152. 264 65. 675
1978 155.235  92.060 168.625 © 59.303
1979  166.564 98. 129 169. 739 58. 914
1980 - | \167.169 104. 413 160. 104 62. 459
1981 132. 054 107.075 123.329 81. 084
1982 106. 829 104. 551 102,179 97.867
1983 95. 462 100. 221 ~95.251 104,985
1984 84. 472 97.819 86. 356 115. 800

‘Dollars per unit of fore1gn currency expressed as index w1th1971
base,.

*CPI of US divided by CPI of foreign country.



CANADA

I

| o Real e Real E
YEAR e’ CPIUS/CPI® (1 /02) (2)/7¢
1970 96. 455 '9SW6Q9' © 97.815 102, 234
1971 v‘1oo.qoo 100. 000 100. 000 100. 000
1972 102, 012 98,547 103, 516 6. 603
_1973 , 100. 968 97. 426 103. 636 96,492
I 103. 253 97.393 106. 017 94 324
?1975‘ 99.286 96.011 103. 412 96.701
1976 102. 426 ou.u92 108. 397 92, 254
1977 '95.019 93.199 101. 953 98,085
1978 88.570 91.988 - 96.284 103. 860
1979 - 86.215. 93.786 91.927 108. 782
| -1930, 86.371 96. 642 89.373 1in[997
1981 84. 232 9u. 888 88. 770 ‘d12f651
‘1932, 81, 848 90. 771 90169  110. 902
1983 81.934 88. 592 92.485  108.126
1984 83.527 - 88.579 94.296 106. 049

*Dollars per unit of foreign currency expressed as in

1971 base.

'"CPI of US divided by CPI of foreign country.

dex with.
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FRANCE
; Real e Real E
YEAR e’ CPIUS/CPI® (1)Y/702) (2)/701)
1970 99. 787 101. 155 98. 647 101. 371
1971 100. 000 100. 000 100. 000 100. 000
1972 109. 885 97. 263 112, 977 88. 514
1973 124, 875 96. 302 129. 670 77.119
1974 115. 176 93. 908 122. 647 81. 535
1975 129. 478 91. 755 141,113 70. 865
1976 116. 1145 88. 574 131. 128 76. 261
1977 112.819 86. 245 130. 812 76. 446
'1978 123. 041 85. 021 144,719 69. 100
1979 130. 341 85. 482 152, 477 65. 581
1980 131. 344 85. 605 153. 431 65. 176
1981 102, 574 83.369 123. 037 81. 277
1982 Bu. 328 78. 754 107. 078 93. 390
1983 ‘72.722 74. 166 98. 054 101. 985
1984 63. 420 72. 083 87. 983 113. 659

*Dollars per unit of foreign currency expressed as index with

1971 base.

*CPI of US divided by CPI of foreign country.
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GERMANY - | |
S - ( ‘ P Real e Real E
YEAR o e . CPIUS/CPI®  (1/(2> (2)/¢MD

1970  85.219 | '1bb;91?f T ,93.353 ' N 105,985
1971  q00.000 100,000 o 100. 000 >"100.boo
1972 109.208 'f 97.818 111781 89,493
1973 131,548 97. 262 " 135,287  73.939
1974 134, 751 100. 776 133.713  74.787
4975 141. 995 103.856 136,723  : 73. 141
1976 138.515 105,350 131, 881 "f 76,057
‘1977 150.225 108, 276 ERETRTE 12076
1978 173. 864 113.208  153.457 65,65
978 190.296 121.196 157. 015 . 63.688
980 192,063 130.331  147.365  67.859
‘assﬁ‘ 154,815 a3siseg 113.961 o ‘aéQ?so
1982 143,617 136,421 405.275  94.990
1983 136.490  136.339  100.111 99,889

1984 122,457 138.883  88.173  113.414

*Dollars ﬁér‘hnit’offfbreignf¢urrehé9'eXpreSSéd‘hS'inﬂéx with:
1871 base. : ‘ .

CPI of US divided by CPI of foreign country.
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ITALY - -

- , Real e Real E
YEAR e CPIUS/CPI® (1N /02) (/701D
1970 ETRITE 100. 639 98,565 101. 456
1971 100. 000 100. 000 100.000 100. 000
1972 106. 324 97. 744 108.778 81.930
1973 106. 386 93.777 ﬂ13ﬁuus 86, 149
1974 95.102 87.332 108.898 91. 829
1975 95.040 81.516  116.597 85. 770
1976 74,768 73.839 101. 258 98. 758
1977 70. 202 67. 204 104,520 95. 676
1978 73.004 6u. 547 113017 88. 171
1979 7. 644 62.516  119.400 83.752
1980 72.536 '58.537 123. 914 80. 701
1981 54. 929 Su. 842 100. 159 99. 841
1982 45.838 “'50;732 190.354 110. 675
1983 . 40.819 47. 389 86137 116. 094
1984 35. 285 6. 120 76.508 130. 706

v’Doilérsfpér uni

1971 base.

*CPI of US divided by CPI ofvtoreignlcountry; o

t of foreign cutrency expressed .as index with:
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SR - Real e Real E
~ YEAR * CPIUS/CPI® (1 /02) 2 7em
1970 96.963 101. 829 95. 222 105. 018
1971 100. 000 100. 000 100. 000 100. 000
1972 115. 148 98. 986 116. 328 85. 964,
1973 128. 656 g4. 105 136. 715 73. 145
1974 119.616 83.931 142.518 70.167
1975 117. 627 81. 915 143.506 69. 640
1976 117. 731 79.292 148. 478 67.350
1977 130,uoi 78. 169 166.819 59. 945
1978 167. 435 80. 979 206. 762 48,365
1979 159. 895 87.0410 183. 766 54, 817
1980 154. 555 91. 408 169. 083 59.143
1981 158. 639 96. 203 164. 900 60, 643
1982 140. 132 99.373 141. 016 70. 914
1983 146. 958 100. 881 145,674 68.646
1984 146. 952 102. 846 142.885 69.986

*Dollars per unit of foreign currency expressed as 1ndex wzth

1971 base.

'CPI of US divided by CPI of forelgn country.
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" NETHERLANDS

. 1984

‘ . Real e RealvE
YEAR e? cpPIuUs/cpPI® (1D /7(2) (2)/7(M
1970 96. 636 102. 996 93. 826 106. 581
1971 100. 000 100. 000 100. 000 100. 000

. 1972 109. 001 95. 761 113. 826 87.853
1973 125. 772 94. 282 133. 400 74. 963
1974 130. 309 95. 428 136.552 73, 232

1975 138. 653 g4, 282 147,062 67.998
1976 132. 442 91. 682 144, 458 69. 224
1977 142,586 91. 758 155. 404 64. 348
1978 161.998 g4, 830 170.83d 58. 538-
1979 1TH. 469 101. 263 172.293 58. 041

1980 176. 211 107. 882 163. 337 61. 223
1981, 140. 864 111. 580 126. 244 79. 211
1982 131. 070 111. 435 117.566 85. 058
1983 122.569 111. 869 109.565 91.270

109. 024 113. 010 96. 473 103. 656

‘Déllhrs”per unit of foreign currency expressed as index with:

1971 base.

*CPI of US divided by CPI of foreign country.
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SWEDEN |
Real e Real E
YEAR e’ CPIUS/CPI® (1 /7(2) (2) /(1)
1970 98. 880 103. 047 95. 956 104, 214
1971 100. 000 100. 000 100. 000 100, 000
1972 107. 413 97. 473 110. 197 90. 746
1973 117. 381 97. 121 120. 861 82. 740
1974 115. 388 98. 008 117. 733 84.938
1975 123.515 97. 473 126. 717 78.916
1976 117. 489 93. 497 125. 661 79.579
1977 114. 463 89. 384 128. 058 78, 090
1978 113. 307 87. 445 129.575 77.175
1979 119. 365 90. 746 131.537 76. 024
1980 121.007 90. 608 133.550 74. 878
1981 101. 646 89.188 113. 968 87. 744
1982 81. %20 87.167 93. 407 107. 059
1983 66.717 82. 611 80. 760 123. 823
1984 61. 840 79. 789 77.505 129, 024

“Dollars per unit of foreign currency expressed as index with

1971 base.

®CPI of US divided by CPI of foreign currency.
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631

SHITZERLAND

Real e Real E

YEAR e’ CPIUS/CPI® (1/02) (2)7¢M)

1970 94, 371 102. 122 92. 411 108. 212

1971 100. 000 100. 000 100. 000 100. 000

1972 108. 065 96.875 111. 551 89. 645

1973 © 130. 951 94.663 138. 333 72. 289
1974 139. 035 95. 679 145. 314 68.816

1975 160,037 97.872 163. 516 61.156
1976 165. 164 101. 818 162. 215 61.647

1977 172. 346 106. 778 161. 405 61.956

1978 232. 487 113. 949 204. 027 49.013

1979 248. 322 122. 477 202. 751 49.322

1980 246,597 133. 550 184. 648 54,157

1981 210..858 138. 414 152. 339 65.643
1982 203. 261 139. 163 146. 059 68. 465

.1983. 196. 599 139. 462 140. 969 70.938

1984 175, 141. 355 124, 248 80. 484

"Dollars per unit of foreign currency expressed as index with:

1271 base.

*CPI of US divided by CPI of foreign country.
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UNITED KINGDOM _ :
Real e Real E

YEAR | ~ e*  cPIUs/CPI® (MNse2y (22 /(N
1970 98. 587 104. 899 93.983 106, 402
1971 100. 0600 100. 000 100.000  100. 000
1972 102. 770 96.339 106. 676 93. 742
1973 100. 730 93. 855 107. 326 _93.57u
1974 96. 083 89.730 107.081 | 93. 388
. 1975 91. 268 78.856 115. 739 86. 401
1976 . 74196 71,614 103.605 96.520
1977 71. 702  65.830 108.919 97,811
1978 78, 849 65. 372 120.616 82.908
1979~ 87.149 64. 160 135.831 | ,73;621
1980 95. 559 61.722 154.821  64.591
1981  83.303 60. 908 136. 767 73.117
1982 71.907  59.457 1120.939 82. 686
1983 '62.315 58.690  106.176 94. 183
1984 _‘ 54.893 58.319  94.124  106.243

“Dollars per unit of foreign currency expressed as index with
1971 base. : C

*CPI of US divided by CPI of foreign country.
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Appendix Table 2. Weights for computing IMF MERM and Federal
o Reserve Board effective exchange rates

FRB MERM

COUNTRY HEIGHTS WEIGHTS
JAPAN 0.2125  0.1360
CANADA 0.2028 . 0.0910
"GERMANY 0.1302 0.2080
FRANCE 0.1011 0.1310
ITALY D.0747 0.0900
UNITED RINGDOM 0. 0506 0.1190
AUSTRALIA 0. 0486 .
NETHERLANDS 0.0324 0. 0830
SHEDEN 0.0273 0.0420
BELGIUM 0.02uy 0. 0640
SPAIN 0.0244 .o
SWITZERLAND 0.0169 0.0360
DENMARR 0.0140 -
HORWAY 0.0121
AUSTRIA 0.0113
FINLAND 0.0111
IRELAND D.0058
Appendix Table 3. Nominal effective exchange rates based on
1976-78 U.S. agricultural export weights
INY INY
YEAR ARITH "ARITH GEOM GEOM
1670 101. 2 10614. 1 121. 4% 101, 2
1871 100. 0 100. 0 100. 0 100.0
1972 G4 .6 oy, 2 94,3 oK. 4
1673  88.3 86. 8 87.6 87.5%
1974 89.9 88. 3 89. 1 -89.1
1975 91. 2 87.9 89.5 89. 4
1976 27. 4 92. 1 94. 6 Q4.4
1877 400. 0 90. & 94.6 94. 6
1978 96. & 80. 6 87.3 87.1
1979 99.9 798.5 87.2 87.1
1980 110. 0 80.0 89. 1 89.0
1981 135. 3 89.¢ 101. 2 100. 9
1682 183. 5 - 100. 1 115. 9 116.0
1983 337.5 104, 0 128. 3 128. 6
1984y 755.8 L} 143. 2 145. 8

411.
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Appendix Table 4. Nominal effective exchange rates'based on
: : 1976-78 global agricultural export weights

INV - INV
YEAR ARITH ARITH GEOM GEOM
1970 99.0 g8. 98. 7 g8. 7
1971 100.0 100. 0 100. 0 100.0
1972 '99.9 97.8 88. 7 98.7
1973 94, 4 89.6 81.7 91.5
1974 95. & 80.5 g2.6 22.7
1975 125. 7 90. 8 99. & 86.9
1976 243.0 99. 1 115. 7 115. 3
1977 526. 1 89.5 124.6 124. 3
1978 929.5 92.7 1923. 8 123.7
1979 1479, 8 89. 1 126.5 126. 1
1980 2058.5 89.5 136. 3 136. 8
1981 4786. 7 106. 6 171. 6 168. 4
1982 27483.8 121. 1 221.7 222.1
1983 111088. 3 132. 8 284. 9 285.3

1 ‘4.7 375. 8 364.9

- 1984 710381.
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Appendix Table 5. Real effective exchange rates based on

- 1976-78 U. S. &grfcultural export weights

I INY W
YEAR  ARITH  ARITH  GEOM . GEOM

103, 2 103,
900.0 100.
81. ¢ 94.
82.7 . 82.
78.2 789,
76.7 - 76
77. 6 77.
74, 3. 74.
69.1 69,
70. 5 70.
- 78.5 78.
86.2 86,
90.1 90.
98. 8 g98.

- 1970 103.
1971 100.
1972 g2,
1673 83.
1974 79.

- 1975 7.
1876 - 78,

1977 75.

- 1978 . 70,
1979 71.
1980 72.

- 1981 80.
1982 88.
1983 g1,
1984 96.

903.
100.
91.
8e.
78.
75.
76.
72.
65.
67.
68.
76.
8u.
87.
96.

S VOENV VN OV DEOOR
EVENTRONTNWOLOOODON
D2 WWEOODNEINTODOR

. Appendix Tablé 6. Ré@l effsctivé exchange rates based on
' 1676-78 glebal agricultural export weights

. o INV Wy
YEAR . ARITH ARITH GEOM = GEOM

102.
100.
23.
B2.
79.
78.
80.
78.
72.
70.
- 72
83.
9y,
102.
111.

162.
-ﬂ@ﬂ,
193,

. B2.
79.
76.
860.
78.
72.
70.
72

- 81.
94,
102;
914,

1870 102.6 102.
1971 400.0 00.
1972 93.5 g3,
1973 82.7 81.
1974 80.0 79.
1975 79.7 - 76.
- 4976 81.1. 79.
4977 79.5 77.
1978  74.0 74.
1979 72.3 69,
1680 - 74.2 . 70.
1981 8y.5 80.
1982 95.2 93.
1983 -103.3 - 101.
1984 111.3 110.

WONRNUVRASTWN D0 &
WO FEFOODBVWNONN O
T2V WEREONDSIWOW
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Appendix Table 7. Real effective exchange rates based on
1976-78 U.S. soybean export weights

INV INV
YEAR ARITH ARITH GEOM - GEOM
1970 904.3 104. 3 104. 2 104. 3
1971 100.0 100. 0 100. 0 100.0
1972 89.7 89.6 89.6 89.7
1973 79.0 78.1 78. 6 78.5
1974 75. 8 75.1 75. 4 75. 4
1975 72.5 . 71.8 . 72.2 72.1
1976 74.5 73.3 73.9 73.8
1977 71.1 9.2 70.1 76.0
1978 64.3 6. 4 62.8 62.7
1979 63.6 61.7 62.6 62.6
1980  65.0 63.6 6b4. 3 6y. 2
1981 76. 6 74.5 75.6 75. 4
1982 85.6 83.8 84.6 84.7
1983 80.7 88.0 89.3 89. 4
1984 98.1 94. 4 86. 3 96. 3

Appendix Table 8. Real effective exchange rates based on
' 1976-78 global soybean export weights

INV INV

YEAR ARITH ARITH _GEOM GEOM
1970 101. 8 101.9 101. 8 101. 9
1971 100. 0 100. 0 100. 0 100. 0
1972 99. 2 898. 8 98. 9 99.0
1973 91.9 81. 2 81.5 919. 7
1974 87.8 86.9 87.3 87.4
1975 g2.5 85.9 91.6 86. 7
1976 88. 2 86.5 87.7 86.9
1977 87.3 85. 4 86. 6 ‘86. 1
1978 83.0 81. 3 82.1 82.5
1979 86.0 80. 1 83.7 82.7
1980 100. 3 89.0 94. 6 95.0
1981 100. 9 88. 2 88. 4 ' 93.0
1982 112. 4 111.5 111. 8 112. 2
1983 143.0 137.1 150. 0 140.5
1984 160. 7 " 154. 0 157. 3 157. 8
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Appendix Table 9. Real effective exchange rates based on

1976-78 U.S. wheat export weights
INV INV

YEAR ARITH ARITH GEOM GECOM
1970 101.5 101. 3 109. 4 101. %
1971 100. 0 100.0 100. 0 100.0
1972 9n. 3 94. 0 84.1 oy, 2
1973 87.1 85. 6 B6. & B6. 4
1974 82.0 80. 6 81. 3 81.3
1975 80. 4 - 78. 4 79. 4 79.4

1976 80.7 77.3 79.1 78.9
1877 76.9 72.8 74. 9 74.8
1978 72.7 66. 9 69. 8 6G.7
1979 74.3 69.2 71.7 71. 6
1980 76. 4 70.8 73.5 73. 4
1681 79.3 73.8 76. 6 76. 2
1982 85. 6 - 79.8 82.7 82.7
1983 89.7 82.9 88. 2 87.9
1984 92.5 90.8 103. 6 104. 4

 Appendix Table 10.

Real effective exchahge rates based on
1976-78 global wheat export weights

INV | INV
"YEAR  ARITH ARITH GEOM GEOM
1970 102.8 102. 8 102. 8 102. 8
1971 100. 0 100. 0 100. 0 100. 0
1972 96. 2 95. 7 95. 9 96. 0
1973 86. 2 85. 1 85. 6 85. 7
1974 83. 6 82.5 '83.0 83. 1
1975 88. 4 81. 3 87. 1 82. 1
1976 84, 1 82. 8 83. 7 83. 2
1977 88. 7 87. 1 88. 1 87.7
1978 86. 3 83. 4 84.9 84. 7
1979 85.9 80. 1 83.3 82.9
1980 86. 1 79. 3 82.1 83.1
1981 91. 1 81.5 88. 7 85. 9
1982 102.0 100. 6 101.2 101. 4
1983 102.5 102. 2 102. 3 102.5
1984  106.0 105. 4 105. 6 105. 8
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Appendix Table 1. Real effective exchange rates based on
‘ 1076-78 U.S. cotton export weights

INV . INV

YEAR  ARITH  ARITH GEOM . GEOM
1970 100.5 400.5 100. 4 100. 6
1971 900.0  100.0 100. 0 100. 0
1972 85. 5 9. 7 95,0 95. 2
1973 88. 8 86. 2 87.5 87.6
1974 80. 1 77. 3 78. 8 ' 78.8
1975 81. 3 78.2 . 79.8 79.8
1976 80. 2 77. 6 78.9 - 79.0
1977 76.9 73.1 75. 1 75. 1
1978 71.7 66.0 69. 2 69. 0
1979 73. 6 69. 4 71. 4 71.5
1980 75. 2 70.5 72. 9 72.6
1981 79. 1 72.9 . 76.7 76. 7
1982 86. 0 79. 3 83. 8 84.0
1983 89. 3 78. 3 86. 6 86.8
1984 93. 4 0.5 82. 2 92. 4

Appendix Table 12. Real effective exchange rates based on
‘ 1976-78 global cotton export weights

: INV - INV
"YEAR ARITH ARITH . GEOM . GEOM
1970 96.0 94. 1 96. 2 oL, 5
- 1971 100.0 100. 0 100.0 400.0
1972 101.3 - 87.7 99.6 " 98.5
1973 93.8 g0.5 92.6 91.8
1974 86. 3 83.6 86. 1 84.8
- 1975 81.6 78.9 81.8 81.8
1976 82.3 79. 3 82.6 - 82.0
1977 80.3 76. 4 80.0 80.0
1978 78.6 74, 8 78. 6 . 78. 4
- 1979 84.9 75.8 81.9 81. 4
1980 87.2 80.4 85.2 84,7
1981 868.5 80. 8 86. 2 84,1
1982 106.0 99.7 104. 8 104. 8
1983 114. 9 904. 6 110, 3 110. 3
1984 50. 8 117. 7 107.9 120. 3
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Appendix Table 13. Real efteéti?e exchange rates based on
1876-78 U.S. corn export weights ”

INY - INV

YEAR  ARITH ARITH GEOM . GEOM
1970 103. 8 103. 8 103.8 103.9
1971  4900.0 4900. 0 100. 0 100.0
1972 91.0 90. 7 90. 8 90.9
1973 81.5% 80. 3 81.0 80.8
1974 77.9 77.0 77. 4 774
1975 75.5 74.5 75.0 . " 74.9
1976 77.8 76.0 77.0 76.7
1977 74. 6 72.1 73.3 - 73.3
1978 67.9 64.0 66. 0 - 65.8
1979 68. 1 65. 0 66. 4 66. 4
1980 69. 2 66. 7 67.9 67.8
1981 78.9 75.9 77. 4% 77.2
1982 88.5 85.9 87.1 . 87.2
1983 83.9 89.9 81.9 1 91.9
1984 100.5 85.9 98.5 . 98.5

-~ Appendix Table 14, Real effective exchang8e rates based oﬁ
ke ' 1976-78 global corn export weights

g INV O INV
YEAR ARITH ARITH GEOM ~ GEOM
1970 - 103.1 103. 2 - 103.0 103. 2
1971 100.0 100. 0 100.0 100.0
1972  102.1 100. 9 101.5 101.5
1973 85.8 85. 4 85.5 85. 7
1974 79.5 79. 4 79.3 79.6
1975 93.0 76. 1 0. 8 76.6
1976 85. 6 82.9 84.9 83.5
1977 87.4 84.0 86. 2 85.0
1978 77.0 4.7 76.1 75.6
1979 69, 2 bu. 6 67.3 66.5
1980 65.7 62.1 62.4 64. 4
1981 76. 4 63.7 74. 4 67.8
1982 104.5 103.1 103.5% 104, 9
1983 105. 1 103. 5% 103.9 104.5
1984 117.7 115. 8 116. 3 117.0
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Appendix Table 15. Nominal efféctive exchange rates chain
o : link index based on U.S. agricultural exports

o INV INV
YEAR ARITH ARITH GEOM ‘GEOM.
1970 100.0 - 100.0 100.0.  100.0
1971 88. 9 98. 7 98. 8 98. 8
1972 94,2 93. 6 93.9 93. 9
1973 88. 3 87. 1 87.7 87. 6
1974 906.3 89.0 9. 7. 89. 7
1975 91.5 89.5 1 80.5 90. 4
1976 97.9 94.5 . 96,5 6. 2
1977 98. 3 94, 2 86. 3 66.1
1978 91.6 86.3 89. 0 88. 6

1979 93. 4 86. 6 89. 8 89. 6
1980 103. 4 91. 7 97.0 96. 8
1981 118. 3 103. 0 110. 0 109. 5
1982 144, 3 120. 2 130. 6 130. 4 .
1983 169. 2 133. 1 147. 9 147. 8

1984 197.0 148. 3 167.5 167. 3

Appendix Table 16. Real effective exchange rates chain link
‘index based on U.S. agricultural exports

' ' INV e . INV
YEAR - ARITH ARITH GEOM GEOM
1870 - 100. 0 100. 0 100. 0 100. 0
1971 27.2 97. 1 97.1 97.1
1972 90. 0 89. 6 89.8  89.9
1973 81.5 80. 5 81.0  80.9

1974 78. 0 76. 7 77. 4 77. 8
1975 76. 2 4. 6 75.5  75.4
1976 78.7 76. 3 77.6  77.4
1977 75. 4 72. 8 74, 2 74. 0
1978 69.5 66. 5 68. 2 67.9
1979 71. 6 67. 6 69. 6 69. 4
1980 74.2 69. 3 71.8 71.6
1981  82.0 75. 4 78. 8 78.
1982  91.9 83.7 87.7 87. 6
1983  96.7 87.5 92.0 91. 9
1984  102. 4 81. 8 96.9 8

96.
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Appendix Table 17. Nominal effective exchange rates based on .
1981-83 U. S. agricultural exports '

INV 1NV

YEAR  ARITH ARITH GEOM = GEOM
1970 100.5 100. 4 100. 4 100.5
1871  100.0 100. 0 100. 0 100.0
1972 95. 4 94,9 95. 1 95, 2
1973 89.7 88. 1 88. 9 88. 9
1974 91. 2 89.5 90, 4 G0, 4
1975 93.3 89.7 91. 4 g1. 4
1976 - 100.1 94 2 7.0 96. 6
1977 105. 2 3.8 98.8 98,7
1978 103. 8 84.5 2.5 - 982.3
1979 110. 8 84.5 gy.3 gy 2
1980 1284, 4 85. 3 97.2 97.1
1981 154. &4 94. 9 109. 7 - 109. 4
1982 220. 2 106. 6 128. 7 128. 8
1983  433. 4 114. 3 187. 4 147.5
1984 992.7 119.0 168, 2 168. 4

Appendix Table 18. Real effective exchange rates based on;ffﬁ
' 1981-83 U.S. agricultural exports o

x S INV ~INV

YEAR  ARITH  ARITH GEOM GEOM
1970 102. 7 102. 6 102.6 . 102.7
1971 100. 0 100. 0 100. 0 100. 0
1672 92. 6 92.3 32. 4 92.5
1973 84. 4 82.8 83.6 83.5
1974 1 79.8 78. 4 79. 1 79. 1
1975 77. 7 75. 8 76. 7 76. 7
1976 78. 6 76. 0 77.5 77. 1
1977 76. 6 72.9 74. 8 74. 7
1978 71. 6 66. 2 68. 9 68. 7
1979 73.5 68. 0 70. 6 70.5
1980 74. 3 69.5 71. 8 71. 7
1981 80. 6 75. 9 78. 4 78. 2
1982 89. 1 84. 7 87.0 87. 1
1983 93.8 87.5 g1. 1 1.2
1984 101. 1 96. 4 98. 7 98. 8
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Appendix Table 19. OECD and U.S. Treasury trade-weighted dollars

U.S. Treasury®
Currencies of

QECD® 22 OECD Countries

(1970Q1 {Percent appreci-
Year = 100) tion from May 1870) Countries
1970 89. 2
1971 86. 7
1672 80. 8
1973 83.6
1974 84. 6 -16.0 ) -0.6
1975 84.0 -10.9 -4. 6
1676 87. 6 -10. 3 -1.0
1977 , 87.0 =14, 6 -1.0
1978 79.2 -21.5 +4.1
4979 77. 19 -18. 4 +6. 6
9080 77.1 -15.0 +21. 3
1981 87.0 - 3.4 +58. 9
1082 96.0 + 9.2 +144. 2
1983 105. 2 +21. 8 +4546. 4
1984 +39.9 +1736. 6

‘Source: OECD Economic_Qutlook, December 1984.

®Source: Treasury_Bulletin, 1685 First Quarter.
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Bffect of a 1 percent dollar apprecxatxon in

terms of the Chambers-Just Model

Scurece::

‘Appendix Table 21.

‘"~ Exchange Rate Changes on U. 3.
Analysis”.

Agriculture:

g ~ Short-run  L6ﬁg~run
Brices o
Hheat -1, 242 -.790%
Corn =1.803 -1.377
Soybeans -2.643 -2.165
- Expeorts o e
‘Wheat -1. 829 -1. 477
“Cornm -4, 072 . -3. 447
Soybeans -. 776 -.671
nvgntgnlgﬁ | _
Fheat ' . 307 . 125
Cornm . 328 . q40
Soybeans 7 . 088 .038
Robert G. Chambers and Richard E. Just. ‘”Effectslcf

A Dynamic

American_journal_of ASricultural Economics

63 (February 198%):

P.

44,

Selected real effective exchange rates
expressed as value of dollar 1970-1984

' YEAR

SDR

MERM

FRB MGT ~ USDA
1970 104. & 101. 8 102.3 103. 8 403. 2
1971 100. 0 100. 0 100.0 400.0 100. 0
1872 20. 1 92.0 94. 7 90. 6 - 92.0
1973 80. 1 eo.3'v 88.9 81. 1 83. 4
1974 80.3 - 77.8 89.3 80.2 79.8
1975 75.9 - 80.9 86. 1 77.5 - 77.5
1976 78.8 . 83.0 88. 7 78.7 78. 6
1977 75. 6 - B82.3 86.2 764 75.9 -
- 1978 68. 3 77. 4 79.9 70. 2 70.5
1979 67.5 77.1 78.8 71.0 71.5
1680 68.8 . 78.2 78. 4 73.1 72.7
1981 - B1.7 88.0 -~ 85.9 82.7 80. &
19062 90. 8 96,1 - - 82.1 80.5 -88. 0
1883 95.8 . 88.5 ... 95,3 93.5 91. 8
1984 104. 7 103. 3 100. 0 99. 3 G6. 1
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Appendix B

Notes_on Data_snd Data lUse

v Most of the date wused in the study are from the I.M. F.'s
Interpational_Financial _Statistics. Esxchange rates were either
the rh or rf series {(period averages),. CPI data were from line
64. MERM and SDR nominal exchang&e rate series were taken from
the U.S. portion of the wstatistics. The FRB nominal index was
taken from the Federal _Regerve_ _Bulletin; the Morgsn Guaranty
Trust real and nominal series are from MGT's publication Horld

Financial _Markets. The OECD series is from the OECD Publication

Economic.__Quitlook. The Treasury Department series is from the
Treasury_Bulletin. Data for Taiwan have been removed from the
I.F.S. However, they are available in Fjipancial_Statistics,
- published by the Central Bank of China (Taiwan) and intended to
fill in the reporting gap left by the I.M.F. Exchange rate
series from the USDA were employed in Figures 2 and 3. Ot her
figures reflect series constructed wusing individual exchange
rates and the weights described below.

~ Weights for construction of agriéultﬁral effective exchange
rates came either from the USDA (for U.S. export-weighted series
using 1976-78 weights), from export data in various veclumes of

Foreign_Agricultural__Trade_of _the U.S._ (for 19841-83 weights and

for chain weights), or from FAO JTrade__Yearbooks (for 1976-78
global weights). :

In constructing effective exchange rates, all countries were
used for which requisite information was available. In some
cases, data were wunavailable for recent years or for other
reasons.  In such cases, countries were left out of the indices
for certain years and weights were readjusted for those years to
sum to one. Most of those cases occurred in 1983 or 1984,
However, Bangladesh was missing from the U.S. export-weighted

series for 1970 because the country was not yet independent.

Nicaragua was Jleft out of the global weight index for cottion
because CPI data were missing for the base year (1971).

;All rates were computed using annual data, and are preéented
in annual form. o : :

L))
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