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%1.
L) INCE the abandonment of fixed exchange rates in
the early 1970s, the value of the U.S. dollar has gained
increasing prominence in domestic and international
economic policy discussions. The dollar’s value gen-
erally fell against other currencies between 1973 and
1979; its declining value reduced U.S. consumers’ pur-
chasing power as prices of imported goods rose rela-
tive to domestically produced items. At the same time,
U.S. industries that relied heavily on foreign sales,
such as agriculture and manufacturing, benefitted as
prices of U.S. goods fell relative to prices offered liv
competing exporters

‘[his situation was reversed from 1979 to early 1985,
when the dollar made its persistent rise. Analysts now
cite the dollar’s historically high and rising value dur-
ing this period as a fundamental, if not the pi’inian’,
cause of declining producer incomes and loss of jobs
in the 1)5. agricultural and manufacturing industries
in recent years.

While analysts generally agree on the qualitative
aspects of the exchange rate’s effect on U.S. exports,
the actual magnitude and persistence of these effects
are subject to considerable controversy. ‘[his article
demonstrates that one soul-ce of this disagreement
reflects differences arising from the use of various
exchange rate indexes. Using U.S. agricultural exports
as an example, this article shows that an analysis
based on different exchange rate measures can render
substantially difterent conclusions about the U.S.
competitive position in world markets, the estimated
effects of changes in the dollar’s value on exports and
the relationship between the exchange rate and other
economic variables.

In examining the effect of exchange i’ate movements
on exports, it is tempting to consider the exports of

specific commodities to specific countries on a case-

by-case basis. For example, if the U.S. exported corn
only to Fi-ance, Germany and Japan, it might seem

reasonable to assume that only changes in bilateral
exchange rates that is, changes in the dollar’s value
against the franc, deutsche mark Idmi and yen inclivid—
ually — affect exports to these countries, Yet, this
approach would be misleading.

Aside from practical difficulties inherent in han-
dling large numbers of bilateral rates simultaneously,

changes in relative prices, including the relative prices
of currencies, induce many forms of substitution
among producers, consumers and nations. I-or exam-
ple, a change in the value of the dollar that raised the

price of U.S. relative to foreign corn would cause im-
porters of U.S. corn to import corn from another coun-
try or to substitute other grains in place of corn in

production and consumption. This relative price
change also would give foreign corn producers an
incentive to increase corn production. U.S. producers
receiving a higher dollar—denominated price for their
corn would faceas imilar incentive — at least in the
short run — to shift resources from other crops into
coin production. Simply looking at a variety of bilat—
eral exchange rate movements will not capt ii ic fu I lv
these nianv and diverse substitution possibilities; to
accomplish this, one needs a single measure of
changes in the dollar’s vaitte relative to multiple
cii riencies.’

In the same way that the consu met’ price index
represents a weighted sum of a specific sample of
n~aiivindividual retail prices, an exchange rate index
is a weighted sum of the dollar’s price in ternis of a

s1j~ific;sample of foreign currencies. The weights

used typically are the pci-cent of total U.S. trade con-
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‘This judgment, of course, abstracts from the many well-known
problems with index numbers, including the use of fixed weights.
and choice of base period, sample of countries and mathematical
formula.
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Table 1
Percentage Weights Assigned to Major Currencies in Five U.S.
Dollar Exchange Rate Indexes

Exchange Rate Index

Country FRB - MERM -— BOA —- MG — USDA

Ge’niar.y 8 1302 328 109 899
Japan 136 2125 224 232 2105
France ‘31 lOll 224 59 ~65

Uriiteo Kngcom 11.9 5 06 22 4 9 2 4.63
~anaod 91 2028 — 303 83,

Italy 90 747 4.1 478
Netnerlands 83 324 —. 30 11 26
Belgium 6 4 2 44 — 3.5 2o9
SA.eden 42 2/3 . I / —-

Switzerland 3.6 1 69 - 2 8 1 17
Australia — 4 86 — 24
Mexico
Saw - 244 . 14 367

— — — 465South Korea —

Denmark .. 1 40 .— 0 6 0.9a
A. Othe’ 4 01 1 0 2

TOTAL 1000 10000 100.0 1000 100.00

ducted with the individual countries selected. Cur— signs weights based (in the four other currencies be—
rencies chosen for the sample usually at-c those of the sides the U.S. dollail that make up SDRs.-
countries that make up the five or ten largest shares of The FIB, MERM and MG indexes base theit weights
total U.S. forei~t trade. Foi example, excluding un pi-imarily (in trade with the G-I0 countries and S%\dtz-
ports fi-om consideration, if the United States exported erland? These indexes i-etlect trade among developed,
only corn and Fi-ance bought half, while Germany and industrialized economies but do not include less-

Japan each bought 25 pet-cent, an index of the dollat’s developed counti’ies’ t,DC) currency values.’ The
value could be constructed by multiplying the franc/ MERM and MG indexes, howeyer, are some\%’hat more
dollat-, dm/dollar and yen/dollar bilateral exchange broadly based than the FIB index in that they include
i-ates by 1/2, 1/4 and 1/4, i-espectively, and adding up Australia. Spain and several other countt-ies. The USDA
the resulting figui’es. The sum would be an export index has the broadest co\’erage, with more than 35

trade-weighted index of the dollar’s value-against the pei’cent of its weight given to non—C—IC countries. This
cut-rencies of these three countries. index, based only on trade in agricultural products, is

designed specifically to assess changes in the compet-
itiveness of t).S. agi-icultut-al products as the dollar
rises or falls. Especially notable in the USDA index are

A val-iety of alternative trade-weighted exchange
i-ate indexes have been constructed and used. Among

the best-known at-c those produced by the Fedet-al
Reserve Board WRIt, Morgan Guaranty (MG), the U.S.
Department of Agticultui-e (USUAl, the International
Monetary Fund (MERMI and one constructed from
tntei-national Monetary Fund data on Special Di tu’ing
Rights (5DB). Table 1 indicates the weights that each of
these indexes assigns to different foreign currencies.
The most nail-ow index is the SDB index, which as—

—

‘SORs are the International Monetary Fund’s official unit of account
and serve as an international reserve asset often used in place of
gold for making international payments. Since SDRs are denomi-
nated in terms of only the U.S. and four other nations’ currencies,
however, a dollar exchange rate based on SDR weights reflects
changes in the dollar against a very small range of currencies.
3The Group of Ten, or G-10, countries include Belgium, Canada,
France, West Germany, Italy, Japan, the Netherlands, Sweden, the
United Kingdom and the United States.

‘A less-developed country typically is defined as one in which per
capita income is less than one-fifth of U.S. per capita income,
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the relatively large weights given to the Netherlands
and such I ,l)Cs as NIexuco and South Korea.

Constructing a miii tila tet-al exchange rate index is a
difficult mnai-i-iage of theoi-x’ and practice: Fur example,
choosing a base veal’ for an index is difficult because,
in theory, this base should be one in which absolute
purchasing power parity holds and the rountries
used to construct the exchange rate index consume
identical commodity bundles.” It generally is not li05—
sihle, however, to find a year in which absolute put’—
chasing power pari~~’held or actual consumption
bundles across countries were identical,

Other practical protilems associated with con-
structing an exchange rate index include the choice of

‘See Dutton and Grennes (1985) for a detailed discussion of theoreti~
cal and statistical issues concerning the construction of exchange
rate indexes. A similar discussion focusing on agricultural trade-
weighted indexes is in Goolsby and Roberson (1985).

‘Absolute purchasing power maintains that the exchange rate wilt be
at a value that equates the price levels between nations,

weighting schemes and the mathematical diflei-ences
atnong alternative index formulas.~One particularly
important distinction arises between indexes that ai-e
constructed ttsing ai-ithmetic means { t aspevi-es and

Paasche indexesi vs. geomet tic means. Indexes con—
sti-ucted using arithmetic means give lai-ger weights to
those currencies that change moi’e than othei- curren-
cies in the index. In contrast, indexes created by
geometric means respond to pi-oportional exchange
rate movements. For exatnple. an exchange i-ate index

based on an arithmetic mean of 10 counti-ies’ ex-

change rates will change by more than an index based
on the geometric mean of the same countl-ies’ curren-
cies, if some countries’ currency values change 1w
much ku-get’ amounts than the others. Thus, even if
two indexes are constructed ft-mn the sanie currencies

and the same ti-ade weights, the method used to
calculate the index can pi-oduce different measut-es of
changes in the dollar’s x.’alue (see shaded lxix above for

one exaniple.

‘See Dutton and Grennes, pp. 20—27.
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Chart 1

Selected Real Effective Exchange Rates Expressed
as Value of Dollar
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‘the difficulty of choosing an exchange tate measui-e

for econontic analysis is pel-haps best illustt-ated by
the relationships in chai-t 1 and table 2. Using mea-
sures of the real exchange i-ate, which ai-e the nominal

exchange rate indexes adjusted for diflei-ences in

pt’ice levels between the United States and foreign
cotintiies, the chat-t shows that, between 1973 and
1980, the real value of the dollar fell as little. as 3
percent based on the MG measure, or by as much as 14
percent based on the FRB measure. Similat-Iy, the
chart indicates that the real yalue of the dollar rose by
as much as 37 percent (FIB) or as little as 32 percent
(MG) lietween t980 and 1984.

The dn’ergent behavior of these indexes also is evi-
dent in table 2. The top poi-tion of the table indicates
that the USDA index has the lowest avei-age quarterly

change, smallest standard deviation and smallest val-
ues for minimum and maxitnutn changes. ‘l’he SDR
index, at the other end of the spectru iii, has the lat-gest
values for three of these statistics; only the FRI index

has a larger value for the mean qtiai’tei-ly change. The
Iiottom portion (if the table, n’hich reports simple
cot-relation coefficients, ho~vever,shows that changes
in each index are correlated significantly. Ovet-all, the
data ii chat-t 1 and table 2 indicate that, although
movements in the itidexes are positively con-elated,

there are substantial quantitative diffet-etices in thei’
moyements over time.

The prolilem of assessing the impac.t of exchange
rate movements on exports might be somewhat ame-
liorated if there were a cleat’guide to choosing the liest
index. But, theoretical and statistical cii tet-ia that es—

120

100

1970 71 72 73 74 75 76 77 78 79 80 81 82 83 1984
latest data plotted: 1984
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Table 2

Summary Statistics for Changes in Alternative Heat Exchange
Rate Measures, 1/1973—1/1985

Standard
Index Mean deviation Minimum Maximum

FRB 0670 3741 5858 8292

MERM 0 4~0 3.181 5712 7160

SDR 0 594 4,011 7 644 8 747

MC 0500 3.048 6122 7143

USDA 0260 2538 4786 5725

Correlation Coefficients and Significance Levels

Index MERM SDR MG USDA

FAB 0983 0.919 0854 0908
(DOUGH (00001) (00001) (00001

MERM 0 976 0.864 0 921
100001) 0 0001) ~00001i

SDR 0 8~3 0 909
l0000li ç0000l)

MG 0 835
0 0001~

NOTE S’gniticanoe leve’s n parer-theses

tahlish nuinirnuni st,iiidti’ds il pt’riti’uuiatiu’ ni an lit’ii’ri( iii an ‘x
1

inni i’iln.ili(un txtll un’, Intl the
intli’s do not nflu’i rlt’au guitlt’Iiuit’s lot cIistrinii,itin~ t’xiulanaui’x pn\u’i ‘,~rIIhi’ lIt’ saint’ ,ini’nss all
;tiulttiue tllt’r n,ilixt’ intlt’’t’s (hat rni’i’I Iluesi’ h,ish’ stiles In unnltasi it Ihi’ cxi lu,ungt’ ‘itt’ ,ndi’xi’s ate

st lrucl,tt’ils - t\illitt,tI guttdt’Ittii’s. lxxtutltii’sIiiuTust’tiit’i’12i’ .siiiijl,tr tn,ii.aurttttli’ limit liuIliu’,~ tluttt’it’nI 1u.illis ,n’iutiutl
lhui’s Ilut- t’Iutuii’i’ ill in jnih’x rilake ,r snlust,nlli,iI ililter— the satin’ uni’,in. both ,t models i’xi’luanm~i’ -rh’
i’i~rt’ iii i’ni1uuiit,rI ‘,xnrk ‘ It sit ‘,xl,aI t,Ilur’i gi’iittiiils tii’ii’nl antI its i’x

1
uI,tn,ulnt-x 1lnnet ttill tan - I hi’

might hi- used ni hunost’ the a
1

upiO~uilalt’null’s’ Illesi’ lnoslut’nt is parlienlailt ieIi’’,ant it an t’xpnrt i’t!LI,i(ttun
ijtiesli ills ‘iii’ inu’sli,g,itt’tI bu’Im~ lie xi-d li-turn tht’oi~ product’s siuIusIanIiaII~ ihitleu’nI

t’sIuuii,ilt’s ut ill i’’ti’li,ini4t’ i’alt’ t’I.tshui iI~shut’ tutu’ ‘iii’

liii i’li’,ti’ i4liiLill(l’~ ‘I jII’U)I’i, liii’ uii’ti’i’r’irtt.& till’ siili4li’
i’xnhangi’ r itt’ telex In

tan illustrate this plobli’III lix t’nnsidt’i rug
‘tsr uI l,irtn rxpnrl.s \ ~enu’r,tl c\

1
uri’sslrun ot liii’ ‘s-

lut t S latin urnduri— ciii hi’ nrllti’n ‘i’s

I hi’ r-i’,iI IssItu’ it’ u’slirn,iling rrnrulnral

slu
1

us Iui’tni’i’ui exchange rati’s ,itiul i’\pnrts tht’
1
ii’nds ii n ~ In I (NI’.

nut sir much no (hi’ lewis uI ffii’ allerii,itiu’ exrhan~t’ I ii

i.ili’ stilt’s hut on tutu’ ,s,n’nttu’ chlan4f’s tit c’’ lent’,

Ib.tI is. it thu tadoits index Ie’,t’Is dtlh’r I’, consl,nut - >. -~ In I sup I si II

,iI i’,i 11011’ ‘tilt, utitits in it unslai it In upu 111th us in It ga t I

uilltiits. tIn’ nitgriitmulu’s ut lIe t’xcIu,t~ii,~elaIr’ ‘ott II

In III -

Sec Djt’o-i and Greriries pp 8 ‘1, tor i clsI’nss-or, o’ inese i_rite-ia



FEDERAL RESERVE BANK OF ST. LOUIS JANUARY 1986

Tabie 3
Estimates of Equation 1 Over a Ill 973—IV/i981 Sample
Exchange —

rate Intercept ,In FGNP ~ In ~USAGPUSCPQ I In RER R2 DW

rRB 4686 0825 0620 0671 093 160
(145) (2.37 (525; ~249i

2 2 3

MERM 1&39t, 0964 1 597 0.95 1.51
12’ 22: -. ;i~31; 11259)

8 7
SOR 4.316 0809 0.594 0603 093 1 61

(1.511 2.47; (560 (274,
2 2 3

MC 4108 1779 0.365 — 0.91 1 16
4191 (‘2.48i t416i

1 2
USDA 1229 1611 0594 0226 094 166

(024; (3151 (407) (0.45)
2 8 5

NOTE. Absolute va!ues of i-statistics are in parerltneses Lag lengths for right-lana-side v’ar-ables chosen in protest estimatlon by a final
pred~ct:one’ror (FPEi crrterion. are shown below the t-statisiics

= real exports of all U.S. farm commodities;
= foreign real GNP;
= index of U.S. faim prices;
= index of U.S. consumer prices;
= real, tt-ade-weighted exchange tate, ex-

pressed in foreign cui-rency units per dol-

lar; and
= a tandom ettot teim.’

The mode) was estimated over’ sever-al sample periods
using quat-terlv data.’’

The only diffei-ence among models was the choice
of an index for- the real exchange rate from the five

series described in table 1. Each index was rebased to
have a common value of 100 in 1/1 973. Tables 3 and 4
report these results. Results shown in table 3 apply to
the first sample period, which ends in the fourth
quarter of 1981 when real U.S. firm exports peaked;

the second perod results, reported in table 4, cove;
the entire period of flexible exchange rates up to the

‘This export equation is derived and discussed in Batten and 8&on-
gia (1984). This article also contains more detailed discussion on
the distinction between real and nominal exchange rates.

“Lag lengths for right-hand-side variables were chosen by an FPE
criterion following procedures outlined in Batten and Thornton
(1984).

first quarter of 1985. ‘I’he critical results are those

showing the estimated elasticities of farm exports with
respect to the real exchange rate, which are shown in
the fifth column of these tables, These values indicate

the percentage change in i-cal farm exports that will
result from a 1 percent change in the real value of the
dollar, as measured by the vanous indexes.

Although the general statistical characteristics amid
economic implications of the alternative models are

broadly similar, there is conside;able variation among

the estimated elasticities, both across sample periods
and across exchange rate measures. In table 3, the

estimated exchange rate elasticity varies from zero no
effect( for the MG index and —023 for the USDA
measure to — 1.60 for the MERM index. Table 4 shows
the estimated exchange rate elasticity varies from
—0.80 (SDR) to —1.42 (MG). It also is interesting to note

that extending the sample period raises the exchange
i-ate elasticities for the MG and USDA indexes from
zero and —0.23, iespectively, to —1.42 and —1.23 in

contrast to other indexes, which do not exhibit the
same sensitivity to choice of an estimation interval,
Thus, using the same model, it is possible to show that
the demand fot U.S. farm expoits is either elastic or
inelastic mci-ely by changing the measure of the dol-
lar’s value used in the analysis. Clearly, the estimated
response of farm expoi-ts to changes in the dollar’s real
value is sensitive both to the choice of sample period
and the specific exchange rate measure used.

whet-e:

x
FGNP
USAGP
USCPI
RER

S
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Table 4
Estimates of Equation 1 Over a 1/i 973—I/i 985 Sample
Eh~~han~e Intercept IInFGNP ~,In (USAGPUScPI) IInRER - - DW

FRB 5724 0.819 0643 08/B 093 183
1

4
22i (5651 ~701:- (950)

O 7 5

MERM 9 85~ 0540 0,759 1.380 093 1 78
iS 90) ~3.3bl (765) (9 10;

2 8 7
SDR 5.305 0 772 0 590 0 796 0.93 1.75

(3 96) (5 20l (6 67; ~9.38~
0 7 5

MG 8.096 1016 0810 1.423 092 161
~4.61) ~681 ~7.19; (8.50l

0 5 5

USDA 8.451 0.630 0 698 1 229 0.92 1.49
1481) 1368; f648) ~8S8~

0 7 5

NOTE Absolute values of t-stahstics are :n parc’r~tneses.The rumben of ags for each ng’it-hand-side varldbic. chosen in orotest
- estimation by a tinal production error (EPE) criterion, arc shown he’ow the I st’attstics zero ags indica,o ~ contemporaneous

value only.

Table 5

Out-of-Sample Error Statistics for
Projected Farm Exports Using
Alternative Real Exchange Rate Series
(111982—1/1985)

Mean
Exchange Mean absolute

flies error error MSE

FHB 0.032 0 062 0 076

MERM 0 021 0 073 0 099
SDR 0 044 0 066 0 080

MG 088 0190 0229
USDA 0 224 0 224 0 271

Hi’ dt’st’i-i1ufju- ~taIistii’s tin- Wi- jri—s;ti’,iil’’ i’sliuira—
liiun, nI eqriatnun I rIo not pi-o~iile thur gi-tuincls Itir

pn’h’ii-ing parth-ula’ i’~rlianui’ i,ttr inilt’~. is in nt,iteii r’~punlc’t
1
Latuiun i’ot’llii’ir’:its ri’junr-tt’d III laluk’ 4

r-onrltisiu’ni’ss —s’\i’ nnti’d. ‘au’s OPIil lit’ cjui’stioru hi- r’stirnah’d yiu’ttit’ji’nts ami (lie at’I:tal \aIut’s Inn
ui (hi’ line rnagluilntlt’ of tin’ ~‘~t hangi’ i,ttt’ t’I,istltit\. jut’ t’t~natiolis right hand sub’ ~aiiabIu’s tu’n’ tis’’tI lii

an index. hn\vt’\er ran lue tuust’d on hn~ ‘~jni~iii’ p~ilhslot fm-rn t’\porK Our- the i’’itu(! I

~~eIl it pn’dii’K tIn’ Itutno’ ujtli ol e\porls tluus jt~ruH! liii P15,5 liii’ unIx iiilh’i’t’nt’e among theM- -tltt’;’n,iIj~e
of saniph- pi’rtiurniaiire in uil’clhitiug i’liaiigi’s in faiTh ;uaths is thu t’wh;uiugr’ Rite liit’asiil’t’ Li’i’d ( oin1uari
t’uunrls is curia’ I hk t’r’iti’i’ion is t’s.uinini’iI in t,:hli’ 5 ~iui~~tuI at-lou

1
laim t’\luoi’l~ our- Ibis intu’nat ~~iIh u’ai’h

and i’hait 01 hr simulated paths pi-odui’e (hi’ ‘i-nfl’ ,ulilrriar

,t,itislit’’, i-t-
1

iiti’led jiu

The previous discussion demonstrated that alterna-

tive exchange rate measures diverge widely over’ time
and have different estimated effects on farm expoits.

Unfortunately, neither economic theory nor index
theory provides a clear criterion for ptefer’ring one
exchange tate measure to another. Ther-e are, how-

ever, two approaches that can be used to indicate
which index is potentially more useful: its out-of-
sample forecasting performance and its relationship
to variables that are thought to affect its value.

‘rhe statistics in table S are derived from the esti-
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Chart 2

Errors in Projected Farm Exports
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On the basis of these measui-es, the FRB, MERM and
SOB seres perlorm substantndlv better than the other
two. Ironically, the USDA index, which is designed
specifically for empirical work on farm exports, per-
forms much worse th~uithe other- measul-es, Mot-e—
over, it is clear ftoni chat-t 2, which plots the out—of—

sample actual minus predicted? ei-rors made in
predicting farm exports, that the USDA index consis-
tently overpredicts farm export volume by a substan-
tial amount. The line denoted MG. which also indi-

cates persistent overpredictions of exports, applies to
the model that showed no significant exchange t-ate
effect based on the MG index, These data point (Jut

why care must he taken in choosing a particular ex-
change rate measure for use in empirical work and
farm policy analyses that consider the expected future
path of farm exports. SpecificaIl~, the data in table 5
and chart 2 indicate that, based on equation 1 and
estimates of the MG or uSDA index’s hituj-e value,
hiture fai-m exports would have been consistent)~’
ovei’pi-edicted by ku-ge amounts, even if the exchange
i-ate movement had been predicted perfectly.’

‘‘It should be noted that, as in the previous analysis, these error
statistics could vary over sample periods and specifications of
exporl demand equalions.

Real farm exports Real farm exports
(Natural logarithm) (Natural logarithm)
0,2 0.2

0.0

-0.2

-0.4
1982 1983 1984 1985

Lotest dote plotted: 1sf quorter
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A second possible criterion for pi-efet-ring one index
to anothei- is the index’s i-elationship with var-iables
thought to affect the dollar’s value. This criterion is
important because projections of future exports nec-
essai-ilv involve sonic pi-ediction of the dollar’s future
value. Faced with a choice between an exchange i-ate
index that appai-etitlv shares no signiticant relation-
ship with vanables that, tlieoietically, should in-
fluence it and one that is related systematically to, say,
changes in interest rates, one would prefet- the latter
index, all other- things equal.

There currentl~’is widespt-ead debate among econ—

oniists over what factors affect the exchange rate. A
fairly genei-al theoi-etical model of intet-national cur-
i-encv values, however, suggests four variables as the
main influences, These include: differences in in-

flation iates between countt-ies, diffet-ences in i-cal
rates of intei-est between countries, differences in real
economic conditions that affect trade flows and differ-

ences in political or other i-isks associated with invest—
merits in diliCi-ent countries.~

We i-eturn to this issue by investigating how each of
the altei-native exchange i-ate indexes responds to

changes in vai-iahles that are pi-oxies for the theor-etical
factoi-s listed above.’ ‘l’he dependent variatile in our
investigation is the change iii the various measures of
the real exchange i’ate. ‘l’o the extent possible, weights
and countries used to compute each equation’s right—
hand—side variables are the same as those used to
calculate the teal exchange rate tiieasure.’

The flu-st model used can be written as:

Nt’ ~ln RI/H = a + 3, AXRID, + 13. Mill],, + (3, i~CAR,

+ f3. ~i~cAB,, + ~

where
álnBER = the change in the log level of the real

exchange iate;
ARID = the change in the e~ante real interest i-ate

differ-ential between the U.S. and Ibreign
countries;

~~CAB = the change in the tJ.S. cumulative curr-ent
account balance; and

= a random error term -

More detailed variahle definitions and methods of
construction appear in the appendix to this article.
The subscript “t’’ indicates quarterly time periods.
Each equation was estimated overthe 111/1974—111/1984
time period; the estimation period is shorter because

of the availability of DEC13 inflation forecasts needed
to construct the RID variable.

The -esults reported in table 6 again reveal some
differences among the alternative exchange i-ate mea-
sures. In general, the signs and magnitudes of individ-
ual coefficients at-c similar across equations. For ex-

ample, the contemporaneous arid lagged ternis for the
cur -ent account balance iu~esignificant in each equa-
tion, In contrast, the lagged i-cal interest differential is

significant only in the equations that use the 11313,
MERM and USDA itidexes. Overall, the MERM index
demonstrates a slightly better fit than the other
measu i-es.

Another specification of changes in the real cx—
change i-ate maintains the arguments of the previous
model and adds the effects of changes in the growth
rates of the motiev stock both Ri the U.S. t~MnMIand
abroad ~MnM’l. This expression can be written as:

a
IT iMnREI~ = a K ~ f3MIoM,. + I -yáMnM~

i=O

+ I &IICABI,. + 1 ‘r,,
k=o lJ=o

Although the summary statistics shown in table 7
indicate sonic difference in goodness-of-fit across
equations, the divergence of the results’ qualitative
intet-pretations is mor-e interesting. For example,
changes in the growth rate of the tJ.S. money stock

have significant effects on the SDR index, hut not on
the other four. Similarly, changes in the real interest
differential exhibit significant effects on the FRB. SOB
arid MEBJ\’l indexes, but not on the others. Finally, only
the cumulative current account balance and intercept
have a significant effect on the MG and USDA indexes.
If we are looking fur an exchange rate index that is
related signiflcantiv to variables that economic theory

.I.TrsanzJe ihit/.IW-fi:LYt/IS /313th (11th/lA

‘2These influences are derived from the general framework devel-
oped by Isard (1983). On the other hand, some economists who
have investigated these relationships empirically have found
changes in the exchange rate to behave as a random walk. See, for
example. Meese and Rogoff (1983) and Hakkio (1985).

‘3Derivations of these specifications are based on analyses in Hooper
and Morton (1982), Shafer and Loopesko (1983). and Isard. Esti-
mates for a broader range of specifications for the FRB index only
are reported in Batten and Belongia (1986).

“Construction of the ax ante real inferest differential, aRID, de-
pended on the availability of inflation forecasts for countries in the
index. In those cases in which a country was not included in the
OECD forecast survey, it was dropped from the analysis and all
weights used to construct the index were expanded by a common
proportion so the adiusted weights still summed to one.



Table 6
Applications of a Common Exchange Rate Equation to Alternative
Exchange Rate Indexes
Exchange —

rate Intercept ~RlD, aRID,., S CA8~ S CAB,., DW

FRB 0.005 0001 0004 0007 0008 0.28 1.57
(1 05) (071) (2.04) (3.59) (342)

MERM 0 004 0001 0.004 0006 0 007 0.30 1.66
(094) (063) (202) (380) (360)

SOR 0004 0001 0004 0007 0009 026 1.65
(0 79) (046) (1 70) (354) (3.38)

MG 0008 0001 0.003 0005 0.006 023 190
(1 89) (0.33) (1 70) (327) (3.36)

USDA 0.005 0 001 0.003 0 005 0005 0 29 1 66
(1 27) (0.78) (2 18) (3.47) (3.26)

NOTE: Absolute values oft statistics in parentheses

suggests should determine currency values, thc MG rate, one must realize that the significance and magni-
and USDA series are the weakest candidates.r Choices tude of such effects vary widely across exchange i-ate
among the other three, however, remain problem- measures. Because neither economic nor statistical
atical. theory gives a cleat- indication of which exchange rate

index is the ‘best’ measure, these broad differences in
results suggest that considerable caution be used in
relying on a single exchange rate measure to indicate

Changes in the exchange value of the dollar over- the the effects of changes in the dollar’s value on exports.
past six years have been attributed to awide variety of
economic developments. This article has shown, how-

ever, that determining how much the dollar- has
changed and what effect it has had on other var-iables
can depend on the specific exchange rate index cho-
sen for the analysis. Both the set of countries included Batten, Dallas S., and Michael T. Belongia. ‘The Recent Decline in
in the index and the weighting scheme used to aggre- Agricultural Exports: Is the Exchange Rate the Culprit?” this Re-
gate movements in foreign curi-ency values will affect view (October 1984), pp. 5—14.

the interpretation. . Monetary Policy, the Real Exchange Rate and U.S.
Agricultural Exports,” American Journal of Agricultural Economics

Using farm exports as one example, the analysis (May 1986), forthcoming.
showed that different exchange rate indexes produce Batten, Dallas S., and Daniel L. Thornton. “How Robust Are the
large differences in the estimated effects of exchange Policy Conclusions of the St. Louis Equation?: Some Further

- Evidence, this Review (June/July 1984), pp. 26—32.
rates on exports. Moreover, further analysts showed

- - . - - - .. Dutton, John, and Thomas Grennes. “The Measurement of Effec-
that different indexes exhibit substantial drfler-ences tive Exchange Rates Appropriate for Agricultural Trade,” Depart-
in their- ability to predict future changes in the volume ment of Economics and Business (November 1985), North Caro-
of exports. Finally, if one is interested in the effects of lina State University.
changes in money growth, intet-est rates, the cur-rent Goolsby, 0. Halbert, and Ronald R. Roberson. “Exchange Rate
account balance or other variables on the exchange Developments and Their Impact on U.S. Agricultural Exports:1970—84, U.S. Department of Agriculture, FAS Staff Report No. 5

(May 1985).
“Estimates of other equations showed a similar diversity of results in Hakkio, Craig. ‘Does the Exchange Rate Follow a Random Walk?

which no right-hand-side variable was significant in all equations A Monte Carlo Studyof Four Tests for a Random Walk,” Research
and different combinations of variables were significant across Working Paper 85-02, Federal Reserve Bank of Kansas City (June
exchange rate measures. 1985).



Table 7
Applications of a Common Exchange Rate Equation to Alternative
Exchange Rate Indexes

3 3 3 3
Exchange I SSInM,., I SSInMH~ I (ICABL I aRID1 —

rate Intercept i=0 1=0 k=0 p—0 R~ DW

FRB 0.013 3.728 — 0.959 0001 0.020 0 60 2.34
(299) (1 81) (0.63) (4.31) (272)

M RM 0.011 2360 —0.405 0.001 0015 052 224
(264) (115) (0.27) (387) (223)

SDR 0.012 5202 1.715 —0002 0.026 0.64 241
(2 74) (2 46) (1 20) (4.69) (3 29)

MG 0013 1.300 0.596 0001 0011 046 2.71
(3.33) (0.61) (0.42) (3 13) (1 69)

USDA 0.011 1836 —0145 0.001 0.009 052 220
(323) (1 22) (0 12) (4.32) (1 75)

NOTE: Absolute values oft statistics in parentheses

Hooper. Peter and John Morton Fluctuations in the Dollar A Meese Richard and Kenneth Rogoff Empirical Exchange Rate
Model of Nominal and Real Exchange Rate Determination Jour Method of the Seventies: Do They Fit Out of Sample2 ‘Journal of
nal of International Money and Finance (April 1982) pp 39 56. International Economics (February 1983), pp. 3—24

Isard Peter An Accounting Framework and Some Issues For Shafer, Jeffrey and Bonnie E Loopesko Floating Exchange
Modeling How Exchange Rates Respond to News, in Jacob A Rates After Ten Years,’ Brookings Papers on Economic Activity
Frenkel, ed Exchange Rates and International Macroeconomic (1 1983), pp. 1—86.
(University of Chicago Press, 1983) pp 19—56

See appendi on next pagel



APPENDIX
Definitions of Variables Used in Equations 1—3’

OECD forecasts of the CPI for- individual countries Ml indexed to 1/1 973.

for July are applied to quarter-s I and 2; for-ecasts for
December are used for- quarter-s 3 and 4. These trade-
weighted cx ante inflation differentials ar-c then sub-
ti-acted from a trade-weighted nominal interest differ’- , -,

- - , - - For-eign real (,NP or GDP measures indexed to 1/1973
entral using Morgan Guaranty trust thrce- to -

and trade-weighted.
four-month comparable money market rates.

U.S. current account balance accumulated since - -
- ‘ U.S. real GNP indexed to 1/1973.

1970; billions of dollars.

Money stock for various countr-ies indexed to 1/1973 , . -
- - Unit value of agricultural exports index; 1/1973 =

and weighted by same tr-ade weights used in constr-uc-
tion of the i-espective exchange i-ate indexes.

‘Trade-weights for each variable are those applied to the respective
exchange rate indexes. All exchange rates are real and indexed to
1/1973 = 100. U.S. consumer price index; 1/1973 = tOO.


