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Introduction

One of the mogt critical problemsfacing our
economy today is the unprecedented sze of the
foreigntrade deficit. The rapid growth of imports
reativeto exportssince 1980 has been blamed
for curtailingthe rate of economicexpansion in
recent years, and is symptomatic of the deteriorat-
ing position of some U.S industriesin world
markets. Recognition that the trade deficit must
be reduced hasled to cdlsfor protectionist legis
lation, aswell asto official effortsaimed a
encouraging more gimulative economic policies
among our trading partners. For the mogt part,
though, hopesfor improving the trade imbalance
have rested with the depreciation o the dollar in
foreign-exchange markets over the past two years.

Since early 1985, the dollar has
depreciated sharply againg the individud curren-
ciesof a number of our mgjor trading partners,
with theJapaneseyen and the currencies of
Europe being the mogt notable examples. By and
large, most conventional measures, or indexes, of
the dollar's averageforeign-exchangevalueare
built around thisgroup o currencies. Hence, the
unprecedented cumul ativedepreciation of the
dollar relativeto these particular currencies
formed the basis for widespread predictionsthet
the US balance of tradewould improve dramati-
cally in 1986 and 1987.

Unfortunatdly, asgnificantimprove
ment in the U.S balanced trade hasyet to materi-
dize. Thisfailure has prompted anaystsand poli-
cymakers dike to reexaminetheir interpretations
o how far the dollar's average valueagaingt a
broad group of foreign currencies has fallen during
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the past two years. The result has been the emer-
gence of avariety of new measuresd the dollar's
averagevduein foreign-exchange markets.

For the mog part, the newer
indexes have two common characterigtics. Frd,
they include a broader group o foreign curren-
ciesthan the more conventional measures, which,
for the mogt part, are built on the currenciesof
Japan, Europe, and Canada. Second, as a result of
the additional currenciesthey include, the newer
measures show much less depreciation in the
dollar since early 1985 than the conventional
measures depict. Theimplicit conclusion from
these newer indexes, then, isthat the US trade
balanceis not likely to improve as much as might
have been expected.

While the effortsat constructing
new, broader indexesd the dollar have shed
much light on how the dollar'sforeign-exchange
value has been changing,a number of important
questionsremain unanswered. Thefirg set of
questionsinvolvesthe specificsdf how an index
measuring the dollar'saverage foreign-exchange
vaue should be constructed. The second set has
to do with evduating the usefulness o the
indexesfor explainingand predicting trade flows.
The purpose df thisarticleisto address both sets
o guestions.

Our andysisis presented asfollows.
In part |, a new tradeweighted effective exchange-
rate index is constructed in both nomina and
red terms. The index differsfrom the traditiond
indexes by including currenciesd more of the
United States principal trading partners(including
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severd that recently have become more impor-
tant U.S trade partners), and by updating the
weights. Ary index must be judged by how well
it servesthe purposefor which it was con-
gructed. We built our index to hel p explain and
predict pricesand volumes of U.S importsand
exports. We have found that our index isasgood
as, and probably better than, the other indexes
we tested for these purposesfor the time periods
that we examined.

Part II developsa modd o US. mer-
chandisetrade that is designed to capture the &f-
fectsof changesin thevaue d the dollar on US.
export and import prices and quantities We useths
model to comparethe usefulnessof our exchange-
rate index to othersin predicting trade pricesand
quantities, and to show that the magnitude of
predicted changesin tradeflowsis significantly
affected by how the dollar index is constructed.

I. Trade-Weighted Effective Exchange Rate
Indexesfor the Dollar

The Dollar and US Trade: An Overview
One o the more important determinantsd U.S.
tradeflowsistheforeign-exchangevaue o the
dollar. An increasein the dollar's nominal
foreign-exchangevaueraisesthe foreign cur-
rency pricedf US goodssold abroad, and lowers
the dollar price of foreign goodssold in the Uni-
ted States. Over time, then, an appreciation of the
dollar would be expected to worsen the US bal-
ance d trade by lowering foreign demand for
U.S exportsand by raising the U.S demand for
foreign goods. A depreciationdof the dollar works
in the oppositedirection, and would be expected
to improve the U.S. balance of trade.

A key issue in assessing theimpact
o changesin the dollar's foreign-exchangevaue
on US tradeflowsis determiningwhich measures
o the dollar and trade to employ. The United
States trades many different types of goodsand
serviceswith alarge number of countries, and the
dollar's foreign-exchangeva ue can be expressed
in termsdf any number of more than 150 foreign
currencies. While thereare many possible ver-
sonsd the definition of tradeflowsand the dol-
lar, it isclear that the specific measuredf the dol-
lar'sforeign-currency price that is selected ought
to be motivated by the nature and breadth of
tradeflows being investigated. For example, in
explainingthe effects of achangein thedollar's
foreign-.exchangevalue on theflow of certain
manufactured goods between the United States
andJapan, the most appropriate measured the
dollar may smply be its price relativeto theJap-
aneseyen. However,when the scope o andyss
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is broadened to include additional countries,or a
gredter variety of goods, a more encompassing
measure of the dollar is needed.

Mo broad-based inquiriesinto
the relationship between the dollar and trade are
built around U.S exportsand imports of mer-
chandiseto and from the rest of theworld, and a
tradeweighted effective-exchangerateindex.’
Tradein servicesis excluded primarily for two
reasons. Frg, the US trade deficit isthe result of
an overwhelmingimbaancein the merchandise
component. In 1986, for instance, the totd real-
trade deficit was about $148hillion.* Of that total,
the balancefor trade in serviceswasa surplusd
nearly $33billion, while the balance for tradein
merchandisewasadeficit of just over $181billion.
Consequently, the balance of trade in services has
not been high on the agenda o policy concerns.
Second, trade in servicesdoes not tend to be as
responsiveto the same set of determinantsas
tradein merchandiseis, particularlywhen it
comesto the exchange rate.?

Typicdly, the exchangerate index
used to explain trendsin merchandisetradeis, or
resembles,one of the wdl-established indexes,
such asthe Federd Reserve Board's (FRB), the
Morgan Guaranty Trust Company's(MG), or the
Internationa Monetary Fund's (IMF).4 These
aggregativemeasures of the dollar were devel-
oped largely in responseto the deteriorationin
the early 1970s of the fixed exchangerate regime,
which wasfindly abandoned atogether in March
1973. As the dollar's value began to change by
varying degreesand in different directionsagaing
individua foreign currencies, the need arosefor a
summary measure, or index, of the dollar's aver-
ageforeign-currency price.

For the mogt part, the conventiona
indexeswere built around agroup of currencies
that were fredy convertible, used frequently in
international transactionsand investments, and
from countries that were important trading
partnersdof the United States. These considera:
tions narrowed the group to the currenciespri-
mearily of Japan, Canada, and countriesin Europe.

Examples of this type of study include Rude (1986), Feldman
(1984), and Hooper (1976).

The figures for the real trade deficit and its components are on a
national income and product account basis, in 1982 dollars.

For evidence, see Proctor (1982).

The Federal Reserve Board index is published in the Federal
Reserve Bulletin. The Morgan Guarantyindex is published in
World Financial Markets. The International Monetary Fund index is pub-
lished in International Financial Statistics. For a more detailed description
of the composition of these particular indexes, see Belongia (1986).
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While the FRB, MG, and IMF indexes differ
somewhat in the details of their construction,
each has come to represent the standard profile
of the dollar's foreign-exchangevalue (figure 1).
The heightened concern over the
relationship between the dollar and merchandise
trade stems from the dramatic changes each has
gone through during the past Sx or seven years.
As measured by the indexesin figure 1, the dollar
has gone through two sharply distinct phases
since 1980. The firs phase was a period of
unprecedented cumulative appreciation from
mid-1980 to early 1985. The second phase, which
began immediately thereafter, has been marked
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by afairly continuous and rapid rate of deprecia
tion. Although the rates of change measured by
each index differ somewhat, the proportion of
depreciation from 1985:Q1 to 1986:Q4 to appre-
ciation from 1980:Q3 to 1985:Q1 indicated by
each isvirtualy the same. In nominal terms, the
ratio isabout 70 percent, whilein red terms,itis
nearly 75 percent.> Put differently, accordingto
conventional measures, the bulk of the dollar's
appreciation from mid-1980 to early 1985 has
been offset by itsdepreciation since then.

The merchandisetrade balance
has al so changed significantlysince 1980. Unfor-
tunately, the change has been afairly steady and
substantial deteriorationin both current and con-
stant dollars,evenwhen importsof petroleum and
petroleum productsare excluded (figure 2).
When petroleum importsare included, the deteri-
oration since mid-1980 is even more pronounced.

In nominal terms, the merchandise
trade balance excluding petroleum imports, as
illustrated in figure 2, fell from asurplus of $61
billion in 1980:Q3 to a deficit of $122 billionin
1986:Q4. In real terms, the declinewas from a
surplus of $75 billion to a deficit of $102 billion,
equivalent to 3 percent of red gross national
product (GNP). Perhaps more importantly,
though, during the period corresponding to the
dollar'sdepreciation from 1985:Q1 to 1986:Q4,
the trade balance deteriorated almost $67 billion
in nominal terms, and nearly $34 billionin real
terms. To be sure, the dight uptick towards
improvement in 1986:Q4 and 1987:Q1 is encou-
raging. Whether it is the beginning of asmall,
short-lived improvement, or of a more sizeable,
long-term improvement in the real merchandise
trade balance, though, isfar from clear. This ques
tion represents one of the key issuesconfronting
the U.S. economy.

Thefailure of the trade balanceto
improvesgnificantly up to now in response to
two years of sharp dollar depreciation has been a
source of disappointment and concern to policy-
makersand economists.Just as the dollar's
appreciationwasa mgjor factor behind thedecline
of U.S. net exportsfrom 1980:Q3 through
1985:Q1, the dollar's depreciation since then was
expected to bring about noticeablegainsin the
trade balance.6 Moreover,the anticipatedincrease

For each index, the ratio of depreciation to appreciationwas cal-
5 culated as the first difference in the index level from 1985:01 to
1986:Q4 divided by the first difference in the index level from 1980:Q3 to
1985:Q1. Calculating the ratio in this manner avoids the distortion of
comparing a rate of appreciation measured off a low index value to a
rate of depreciation measured off a much higher index value.
6 For a discussion and empirical assessment of the effects that dol-

lar appreciation had on the merchandise balance of trade, see
Feldman (1984).
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FIGURE 2

in net exports has been counted on heavily to
compensate for a likely negative fiscal stimulus
resulting from the Gramm-Rudman-Hollingsinitia
tive to reduce the federal budget deficit. In fact,
many private forecastsfor the U.S economy for
1986 and 1987 predicted that roughly haf of the
increasein real GNP (Q4,/Q4) would come from
an increase in real net exports.”

A number of explanations have
been offered as to why the trade deficit hasyet to
improvesignificantly. Fird, the response of
exportsand imports to a decline in the dollar
involvestime lags that are said to be longer than
previoudly estimated. Second, other determinants
of trade, such as slow income growth abroad rela
tive to growth in the United States, have worked
to worsen the balance of trade and have out-
weighed the positive effects of dollar deprecia
tion. Third, foreign exporters have maintained the
competitivenessof their goods in U.S. markets by
cutting their profit marginsto offsat the price
effects of the dollar's decline.8 Findly, the rate &
which the dollar has depreciated since early 1985

has been significantly overstated by conventional
exchangerate indexes.

While each of these explanations
has some degree of merit, the latter one, regard-
ing how far the dollar has depreciated, has
received the greatest attention. For the most part,
it hascome in the form of challenges to the
standard profile of how the dollar's average
foreign-exchangevalue is measured. The main
criticism levied againgt the conventional mea
suresis that they exclude the currencies of a
number of countries— principally the newly
industrialized countries (NIC s) of Asa—whose
share of trade with the U.S. over the past decade
has been increasing. By excluding these curren-
cies, the conventional indexes continue to calcu-
late the dollar'saverage foreign-currency price
primarily in terms of the currencies of Japan,

8 For further discussion of ways that foreign exporters have reduced
or delayed the impact of dollar depreciation on import prices, see
Anderson and Carlson (1987).

For example, see DRI (December 1985) and DRI (December
1986).
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Countriesinth

Dallar Index

Percent of USWorld Tradet
Country In 1974 In 1984
Japan* 13.7% 17.2%
Canada* 15.8 14.9
W. Germany* 7.0 56
United Kingdom* 53 4.7
Mexico 5.1 4.6
Taiwan 22 4.2
Republic of Korea 19 33
France* 32 30
Hong Kong 16 24
Ttaly* 29 24
Netherlands* 3.1 22
Brazil 3.0 22
Belgium/Luxembourg* 24 17
Singapore 0.9 16
Australia 20 15
Saudi Arabia 0.5 12
Switzerland* 12 12
China, Peopl€e's Republic 0.6 11
Sweden* 11 10
South Africa 11 10
Total 74.6% 77.0%

* Included as one of the 10 countriesin the Federd Resarve Board's trade-
weighted dollar index. Overdl, these 10 countriesaccounted for 55.7 per-
cent of total U.S world trade in 1974 and 539 percent in 1984.

1 Merchandiseexports, plus nonpetroleum merchandiseimports, minus
auto tradewith Canada.

Source; Federd Resarve Bark of Cleveland.
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Canada, and Europe, agroup whose aggregate
share of U.S trade has been declining over the
past 10 to 15 years and that accountsfor little
more than hdf of U.S trade (table 1).

Of coursg, if the dollar had been
changing by about the same degree relativeto the
excluded currenciesasit has been rdativeto the
included currencies, then the exclusionswould be
unimportant, a lesst so far asthe standard profile
o dollar depreciation and its potential effectson
the merchandisetrade bal anceare concerned. How-
ever, since 1985:Q1, the dollar hasfalen by very
little, if a all, against the excluded currencies,
while it hasfalen sharply relativeto almost al of
the included ones. For example, between 1985:Q1
and 1986:Q4, on an inflation-adjustedbasis, the
dollar depreciated by 37 percent, 36 percent, 35
percent, and 24 percent against the currenciesof
Japan, Germany, France, and Britain, respectively,
but fell only 4 percent against the currency of
Taiwan and actually rose 4 percent, 2 percent, and
3 percent againg the currencies of Korea, Hong
Kong, and Singapore, respectively (figure 3).

ECONOMIC REVIEW

The outcome of the challengeto
the standard profile of how the dollar's foreign-
exchangevaueis calculated has been the emer-
gence of a host of new exchangerateindexes.
The common elements among them are expand-
ing the set of currenciesto include those of the
United States emerging trading partners, and
updating the weights by which each currency's
relative importance in the index is determined.

Accordingto these newer indexes,
the dollar has depreciated considerably less over
the past two yearsthan the conventional indexes
show. Thisresult carrieswith it two particularly
important policy implications. Oneisthat the
improvement to the trade balance over the near
termislikely to be considerablylessthan is
expected by those analystswho are relying on
the conventional indexes. The other implication
isthat much of the upward price pressures asso-
ciated with dollar depreciation till lie ahead
because less of the dollar depreciationthat is
needed to redress the trade balance has been
achieved than many analystsredlize.

Toaddressthecriticismsof the con-
ventional dollar indexes and the shortcomings of
some more recent indexes, we have constructed a
new exchangerate index for the dollar. Our pur-
pose was to createan index that would be more
useful than the othersfor the purpose of explain-
ing and forecasting price and volume changes of
U.S importsand exports. The construction of our
index isexplained in the following section.

The Federal Reserve Bank of Cleveland

(FRBC) Exchange-Ratelndex?®

An exchangerateindex providesa summary
value of thedollar's pricerelativeto other foreign
currencies. There are four general featuresthat
distinguish one exchange-rateindex from
another. Firs istheset of currenciesit includes.
Second is how, and over what time period, the
weight, or relativeimportance, assigned to each
currency is calculated. The third feature involves
the technique employed to derive the weighted
averageof the dollar'sforeign-exchangevalue.
Thefind featureisthe price used to deflate each
of the individual currenciesif theindex is
expressed in rea aswell asin nominal terms.!°

For convenience of exposition, the dollar index constructed in this

paper is hereafter referred to as the Federal Reserve Bank of
Cleveland (FRBC) index. This designation does not imply endorsement
by the Federal Reserve Bank of Cleveland or by the Board of Governors

of the Federal Reserve System.

1 For a more complete discussion of the issues involved in the
construction of an effective exchange-rate index, see

Rhomberg (1976).




http://clevelandfed.org/research/review/
Best available copy

Changes m the DollarAgamstSelected Currencnes |
Foreign Currency UnitsPer Dollar
Index, 1973=100

135 |
REAL INDEXES |

120

105

90,

75
0 1T O O Y I A
1975 1980 1985

Taiwan —Hong Kong

~—-Korea ———Singapore
Index, 1973= 100 ‘
1 i
60 REAL INDEXES ”*

140

120

100

80
I

60
/7o) N N TN O N I ) I O I I ‘,
1975 1980 1985 i
U nit e dKingdom —Japan |
— ——France — — —Germany |

NOTE: Red indexesare deflated using CPI values.
SOURCES: International Financial Satidtics, | nternational Monetary Fund,
Board of Governorsof the Federa Reserve System.

The mog important festure of any
exchangerateindex mey wel be the currenciesit
includes. As indicated earlier, most conventional
indexesare built around currencies from Europe,
Canada, and Japan. The FRB measure d the dol-
lar incorporatesthe currencies of eight European
countries, plus Canada and Japan. The MG index
uses the same 10 currencies as the FRB index,
and adds four more European currencies, aswell
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asAudrdids Findly, the IMF’s index includesthe
same 15 currencies as the MG index and adds
two more European currencies.

In contrast to the well-established
indexes, the new FRBC index takes the FRB
index asa point o departureand adds the cur-
renciesdf Audrdiaand the next nine most-
important trading partnersof the United States.!!
Included in thisgroup d nineare a number o
NICs such as Taiwan, the Republic of Koreg,
Mexico, and Brazil. The 20 countriesincluded in
the FRBC index are listed in table 1.

Severd pointsregarding selection
of these countriesrdativeto the currencies
included in the Federd ReserveBoard index are
worth raising. Fird, together they account for a
far-greater share of U.S merchandisetrade—77
percent vs 4 percent. Second, they reflect the
general shift in US trade since 1974 away fi-om
Europe and towards Ada (countries other than
Japan). While Taiwan, Korea, Hong Kong, Snga
pore, and the People€'s Republic of China
accounted for about 7.2 percent of total US mer-
chandisetradein 1974, their share had grown to
12.6 percent by 1984. Third, Mexico and Brazil,
who together make up nearly 7 percent of US
merchandisetrade, are also included. While these
two countries are usualy excluded fi-om conven-
tional nominal-exchangerateindexes because of
their high rates of inflation, their inclusion may
nevertheless paint a more reveding picture of the
dollar in red terms.

A second important aspect of an
effective exchangerate index is the manner in
which each currency's rdative significance, or
weight, isdetermined. Thestandardsby which g
nificanceis measured can vary, but significance
typicdly is based on shares of trade. In general,
there are three types of traderelated weights.

Thefird type, bilateral weights,em-
phasi zes trade between two countries. A country's
weight isequd toitstota tradewith the United
States (exports, plus imports) expressed asa
shareof tota U.S trade with dl countries
included in the index. The second type, multilat:
era weights, istypicdly caculated on the bass of
each country's share of the totd world trade of
the countriesincluded in theindex. Findly, there
are trade weights that could be derived from a
general equilibrium modd o world trade. In
theory, these weightsare preferred since they can
account for unique trade structures, price dadtici-
ties, feedback effects, and competitionin third

1 From here on, the Federal Reserve Board's effective

exchange-rate index is used to represent the broader group of
well-established.or conventional, indexes of the doliar's foreign-currency
price.
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markets. In practice, though, genera equilibrium
model weights are extremely complicatedto
formulateand implement.2

The debate over whether bilateral
or multilaterd weightsare preferable is ongoing.
The argument most often raised in favor of multi-
lateral weightsis that they capture'third market'
or 'third country' effects, whereashilatera
weightsdo not. For example, a country that may
not be an important direct trading partner with
the United States can il affect US tradetoa
sgnificant degreevia itstrade with other coun-
triesor in other marketsin which the United
States competes. Sucha country's currency might
begiven asmdl weight or even be excluded
from abilatera index, but it is given greater
recognition in a multilateral index.

But while a multilateral index cap-
turesthird-country effects, it may do so & the
expense o introducing some important biases.
Frd, multilateral weights can overstatethe third-
market effect by assgning largeweightsto coun-
triesthat conduct agrest dedl of tradewith each
other, but not with the United States. Moreover,
such trade relationshipscan have more to do
with political factorsthan with economic factors.
Second, multilateral weightstend to understate
theimportanced currenciesdf countriesthat are
important trading partnerswith the United States,
but thet havea smal share o world trade. Both
o thesefeatures of multilatera weights can result
in misestimating the exchange ratesimpact on
US trade or inflation, especiallyin the short run.

In this study, we have used bilat-
erd weights. In this regard, constructionof the
FRBC dollar index issimilar to that of the Morgen
Guaranty index, but not to the Federd Resarve
Board index, which uses multilaterdl weights.

The yearsfrom which the weights
are caculated should accurately reflect the com-
position d US trade, whileavoidingyearsin
which exogenousfactors played adominant role
in shaping the patterns o trade.’> Theweightsin
the FRBC index were caculated as an average o
bilaterd trade sharesin 1983 and 1984. These
yearswere chosen because they were not reces
sion yearsand because they were the most recent
yearsforwhich completetradedatawereavailable.

| 1 The IMF multilateral exchange-rate model (MERM) attempts
‘ to measure trade weights in a more general equilibrium

: world-trade model.

| There is no generally accepted method for choosing a base
1 3 year. As Belongia (1986) points out, it ought to be one in
which absolute purchasing power parity holds, and countries included in
the exchange-rate index consume identical commodity bundles. Unfortu-

nately, this standard has little practical application. because the latter
condition never exists.

ECONOMIC REVIEW

Of coursg, in calculatingtrade
weights, the issue of what types o tradethe
index should reflect must be addressed. Since
our study isconcerned primarily with ng
exchangerateimpacts on-merchandisetrade, the
trade in servicesthat a foreign country haswith
the United Statesis excluded from the calcula
tion. In addition, since a portion of U.S trade
with Canadainvolvesintraautomobileiindustry
transactionsthat seem to depend primarily on
factors other than the value of the U.S dollar rdla
tive to the Canadian dollar —such as the produc
tion and salesdf domestic autosin the United
Sates—Canadds rdativeweight is reduced by
excluding its automotiveimports from and
exportsto the United States (see Rude [1986)).
Findly, U.S importsdf petroleum and petroleum
productswere excluded from each foreign coun-
try's share d tradewith the United States because
these goods are priced in dollarsand are gener-
dly regarded to be unresponsive to changesin
dollar exchange retes.

Because an index is an average of
severd components, some method must be used
to calculatethat average. Both geometri caveraging
and arithmetic averaging methods have been used
to construct dollar indexes. The geometric meth-
od is used for our index becauseit avoidssome
biasthat can result from the arithmetic method.#

We have constructed nominal and
red or price-adjusted indexes. For the latter, we
have used the consumer priceindex in each
country as a proxy for inflation.

Theweightsassigned to each cur-
rency in the FRBC index are presented in the lagt
column o table 2 These weightsdiffer from the
trade shares presented in table 1 partly because
they are an averagefor 1983 and 1984 ingtead of
jugt 1984, but mogily because the shares have
been scaled up so they will total 100 percent.
Given our purposesfor constructing an effective
exchangerateindex, and the weighting scheme
we have chosen, the Federd ResarveBoard's
measure gppears to understate the importance of
the yen and Canadian dollar and to overstatethe
importanced the mark. Moreover, the currencies
o the 10 additional countriesincluded in the
FRBC index have, in effect, aweight o zeroin
the Federd Resarve Board index, even though
those countries account for about 23 percent of
U.S merchandisetrade.

The differencesin weightsfor cur-
rencies between the two indexes have an impor-
tant bearing on how each index measureschanges

] 1 For a discussion of the advantages that the geometric aver-

‘ aging technique has over the altemative arithmetic method,
see Deephouse (1985) or the Federal Reserve Bulletin (August 1978)

1

{ p 700
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(in percent)
Model- Multilateral Weights

Based Weights FRB FRB, FRB, Updated Bilateral Weights ,
Country IMF Index* Indexz Updated? and Expanded!  FRBC Index® \
Japan 21.3% 13.6% 17.4% 13.4% 21.9%
Canada 203 9.1 9.6 7.4 19.1
W. Germany 13.0 20.8 194 15.0 7.1
United Kingdom 5.1 11.9 11.7 9.0 6.2
France 10.1 13.1 121 9.3 39
Italy 7.5 83 9.3 7.2 3.2
Belgium/Luxembourg 24 6.4 6.4 5.0 23
Netherlands 3.2 83 7.6 5.9 31
Sweden 27 4.2 33 25 13
Switzerland 17 3.6 33 25 1.7
Tawan 23 5.5
Republic of Korea 26 43 i
Hong Kong 24 3.1 |
China, People's Republic 22 15
Singapore 24 2.1
Mexico 16 5.8 !
Brazil 1.9 26 i
Saudi Arabia 38 2.0 }
South Africa 16 13
Austrdia 49 2.1 2.0 |
All Other Europe 7.9 w

100% 100% 100% 100% 100% ‘

1. The currency weightsare from the exchangerateindex in the Intemationa Monetary Fund's Multilatera ExchangeRateModd. They
are caculated from 1977 data.
2. The currency weightsare from the Federa Resarve Board exchangerateindex. They are cal culated as averageweightsfrom 1972 to
1976.

3. Thissat o currency weightsis derived in exactly the same manner asthose in the Federal Resarve Board's published index, except that
they are cadculated by the authorsas averages from trade flowsin 1983 and 1984.

4. The currency weightsin thisindex are derived in exactly the same manner asthose in the Federa Resarve Board's published index,
except that they are calculated by the authorsas averages from trade flows in 1983 and 1984 acrossan expanded set of countries.

5. The currency weightsin the Federd Resarve Bank of Cleveland exchangerateindex are derived from each country'saverage bilatera
trade shareswith the US in 1983 and 1984, excluding Canadasauto trade with the U.S. and each country’s petroleum exportsto the US
Sources: Federd Reserve Bark of Cleveland; Federd ReserveBoard, Federal Reserve Bulletin; International Monetary Fund, I nternational
Financial Statigics, Supplement on Exchange Rates.

TAB

in the value of the dollar. To a certain extent,
overdtating the influence of the German mark,
while understating the influence of the Japanese

Updated index, in the third column, has the same
10 countries as the Federal Reserve Board index
with weights calculated by the Board's method,

yen, constitutes offsetting errors since both curren-
cies have appreciated by approximately the same
percentage since February 1985. But the Canadian
dollar has remained virtually constant visavisthe
U.S dallar since then. Furthermore, the curren-
ciesof Hong Kong, Singapore, and Korea have
depreciated sightly against the dollar in red
terms since February 1985, while the currency of
Talwan has appreciated only dightly (figure 3).

Table 2 aso shows the weights for
two additional indexes that are intermediate
between the Federal Reserve Board index and
the FRBC index. One, which we cal the FRB

but for trade flows in 1983 and 1984. The other,
which we call the FRB Updated and Expanded
index, expands the Federal Reserve Board index
list of 10 countriesto the FRBC index list of 20
countries, with weightsca culated by the Board's
method, but for trade flowsin 1983 and 1984.
The consequences of how the
FRBC index was constructed, for interpreting the
dollar's value againgt other currencies, are strik-
ing. Compared with the Federa Reserve Board's
index, for example, the ARBC index captured the
general nominal appreciation of the dollar during
the firgt hdf of the 1980s, but suggeststhat the
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depreciation since then has been much less (fig-
ure 4). Between 1980:Q3 and 1985:Q1, the Fed-
ed ResrveBoard measure of the dollar appre
ciated more than 83 percent. At the sametime,
the FRBC measurerose by over 78 percent. How-
ever, from 1985:Q1 to 1986:Q3, while the Federa
Reserve Board index depreciated by about 30
percent, the ARBC index indicatesthat the dollar
depreciated by only 9 percent, and that deprecia
tion offsetconsderably less of the dollar's pre
viousgppreciation.

adeWeightedDadllar Indexes i

Index, 1973=100 !

180
160
140
120}

100L—

= ) B
SEEEEER .
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A 111111
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SOURCES. Board of Governorsdf the Federd Resarve System; Federa
Reserve Bank of Cleveland.

FIGURE 4

B o ar d, 10 currencies, multilateral weights
— — —Board updated, 10 currencies, multilateral

B o0 a r dupdated and expanded, 20 currencies,

——— RBC 20 currencies, bilaterd weights

1975 1980 1985

weights

multilateral weights

A better way to compare the move
mentsin the indexesisto comparethe proportion
of the appreciation from 1980:Q3 to 1985:Q1 that
was offset by the depreciation from 1985:Q1 to
1986:Q3. The Federd ResarveBoard index indi-
catesa 68 percent offset, but the FRBC index
indicatesthat only 22 percent was offset.

Thereare dso sharp differences
when both indexesare measured in real terms
e Boa demas.re o the donar aguded
for inflation, rose by dmost 74 percent whilethe
FRBC index appreciated by 43 percent. Since
then, however, the Federd Reserve Board's mea-
sure shows depreciation of more than 27 percent

ECONOMIC REVIEW

in red terms, while the FRBC red measured the
dollar fel by lessthan 13 percent. In terms of
proportions, the Federd Reserve Board index
indicatesthat 72 percent of the gppreciation was
offset while the FRBC index indicates that only 56
percent was offset. Regarding the two interme:
diateindexes, the FRB Updated index behaved
much like the Federd Resarve Board index,
whilethe FRB Updated and Expanded index
behaved much like the FRBC index.
Comparisonaof theindexesin table
2 showsthat the path of adollar index can be
grongly affected by the choice o currenciesand
weights, and by adjusting for inflation. However,
the differencesin path are not acriterion by which
one index can be regarded assuperior to ancther.
Thereisno single"correct” index. An index
should be constructed with its purposein mind,
and should be evaluated by how well it servesthat
purpose. We make such evauationsin part I1.

1. The Modd for Merchandise Trade

Our purposefor congtructingadollar index isto
developatool that is helpful for explaining and
predicting the effects of exchangerate changes
on U.S merchandisetrade. In this part, we use
the FRBC index in developing amodel of US
merchandise trade. The model employed in this
sudy isa standard partia-equilibrium, four-
equation representation of pricesand quantities
for U.S merchandiseexportsand imports.s The
model is designed to be atool for short-run and-
yssand forecadting. With the model, the degree
towhich dollar appreciation or depreciation
brings about changesin import and export prices,
and the subsequent effect this has on the levels
o red merchandisetrade, can be estimated
directly. Furthermore, the impact that economic
growth in the United Statesrelative to its mgor
trading partnershas on the balance of merchan-
dise trade can also be evaluated.

The modd worksin two stages. In
dage one, pricesfor exportsand importsare de-
rived from exogenousfactors, including the
exchangerate. In sage two, these predicted prices
o exportsand importsalong with other exogen
ous determinantsof demand generate the quanti-
ties of exportsand imports. Thereis no feedback
from stage two to stage one. !¢

With a few exceptions, the approach taken to modeling mer-
1 5 chandise trade in this study is quite similar to that taken in
Feldman {1984), and to the aggregate version of the model in Rude
(1986). While it is also generally similar to Hooper (1976), it is less
ambitious in its specification. For additional approaches, see Deppler and
Ripley (1978), Spitaller (1980), and Artus and McGuirk (1981).
1 Of course, an exchangerate is not completely exogenousand

trade volumes probably affect prices, but a general equiib-
rium model is beyond the scope of this project.
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The principa assumption underly-
ing the mode isthat merchandise trade takes
placein world markets that are characterized by
imperfect competition. The productsexported by
any one country are differentiated from other for-
eign and domestic goods by differencesin qual-
ity, contracts and agreementsregarding delivery
and servicing, and other factorsthet atrect a
buyer to aseller.”” Producersare concerned
about maintaining or increasing profit margins, or
market shares, or both. Consumersstriveto max-

Real TradeWeighted Ddlar Indexes ‘
Index, 1973=100

145

130

115

100}

85
0 T O Y O I
. 1975 1980 1985
B oar d,10 currenciesmultilateral weights ';
— ——~Board updated, 10 currencies multilateral
weights ‘
B 0 a r d updated and expanded, 20 currencies, |
multilateral weights 1

|
|
|
|
|
i
\
1
|

——~FRBC, 20 currencies,bilateral weights

SOURCE: Federd ResrveBank of Clevdand.

FIGURE b

imize utility subject to their income and to the
relative prices of foreign and domestic goods.
Thistype of market environment
has important implicationsfor how exchange
ratesand economic growth affect the balance of
trade. To begin, prices are not determined solely
by world supply and demand conditions. Rether,
since exportersin each country are imperfect
competitors, they are ableto exerciseacertan
amount o controal in settingtheir prices. Given

: For instance, even if it were the same price or slightly more

1 7 expensive than the other three, a consumer might still have

. strong reasons, stemming from tastes, product availability, and perceived

' quality differences, for buying a station wagon produced in Japan over a
very similar one produced in Sweden, Germany, or the United States.
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their concern for profit margins, one determinant
o the price they establishis unit cost of produc-
tion. Because they are also concerned with their
market share, and face a least some degree of
competition from foreign producers, they take
the pricesof competing foreign goodsinto con-
sderation aswell. Hence, pricing behavior is
consi stent with a conventiona markup model
where markets are oligopolistic.

PriceEquations.  Within this par-
ticular framework, U.S merchandise export prices
can be generalizedas afunction of the pricescof
competingforeign goods, the exchangerate, and
production costs:

1)  PX = f(PF, ER UC),

where PX isan index measure o pricesfor mer-
chandiseexports, PFisa priceindex of foreign
goods that compete with U.S exportsexpressed
in units of foreign currencies, ER isatrade-
weighted effectiveexchangerateindex expressed
asdollarsper unit of foreign currency, and UC is
an index measure o unit costs d production.’8
The price of exportsis expectedto be postively
related to the dollar price of competing foreign
goodsand to unit costs.

The approach for U.S merchandise
import pricesis much the same:

PM = (P, ER, U,

where AM isan index measure d pricesfor US.
merchandise imports, Pisan index measure of
pricesfor U.S. goods that compete with foreign
imports,and UCFisa measure o foreign unit
cogs of production. The price of importsis,
expected to be a positivefunction af the price of
competingU.S. goods, the exchangerate, and
foreign unit costs.’

The modéel providesa direct chan-
nel, then, by which changesin the exchangerate
can affect the pricesdf U.S. exportsand imports.
Thetransmissionadf thisimpact isreferredto as
the "passthrough" effect. Passthrough is usualy
definedin termsd the price effect measured in
termsdf the importing country'shome currency.
In principle, the degree of passthrough depends

1 8 The exchange-rate index expressed as dollars per unit of for-
eign currency is simply the inverse of the exchange-rate
index developed in part I of this study.
1 9 Previous studies have also included a measure of domestic
and foreign demand pressures in their interpretations of how
export and import prices are set. Typically, demand pressures are proxied
by domestic and foreign capacity utilization rates. However, the results
obtained in other empirical analyses from incorporating these additional
determinantsof pricing behavior have been mixed. Because of data lim-
itations across the expanded set of countries used in our study, we

omitted measures of demand pressure from the price equations
altogether.

11

2)
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The Meachandise Trade Modd !
1) ImpliatPriceDeflator for Merchandise Exports

PX,= .091 + 036 (ERX- FPX) + 051 DP, + 0.63 ¢,
(-2.11) (4.80) (7.98) (5.42)

R? (adjusted) = 9987 DW= 13
(t-statisticsin parentheses) Fstatistic = 84027
Sample period: 1975:Q1 - 1986:Q1

The coefficient for the exchangerateterm isalong-
run eadticity and isthe sum of the following
contemporaneousand lagged coefficients:

t t-1 t-2 t-3 t-4
006 009 010 008 003
(091) (3.00) (213) (2.28) (0.45)

Definitions:
PX = Implicit price deflator for US merchandise
exports.

ERX = Federd ReserveBank of Cleveland
merchandise export-weightedforeign-
exchangerateindex. In estimatingthe model,
theindex isinverted so that it measuresdollars
per unit of foreign currency.

= Merchandiseexport-wei ghtedaverage foreign
wholesale price index.
The countriesand weightsarethesame asin
ERX.
DP= USwholesale price index.
e = |denticaly and independently distributed
random variablewith mean of zero.

! Each equation was estimated on quarterly data using a maximum
likelihood estimator with a correction for first-order autocorrelation.
Lags were constrained to be second-order polynomids All variables
arein naturd logs

Source Federd ResarveBark o Clevdand

L e A T e R A T R L e e

2) ImplicitPrice Deflatorfor Nompetroleum
MerchandiseImports

PM, =
-1.80 + 049 ERM + 059 DP, + 0.33 FPM, + 0.75 e,,
(-327) (443) (3.01) (1.83) (7.74)

R? (adjusted) = 9986
(t-statisticsin parentheses)
Sample period: 1975:Q1-1986:Q1

DW= 13

;
\
!
Fdatistic = 81036 |

|
l
The coefficient for the exchangerateterm isalong- 1
run eadticity and is the sum of thefollowing contem: |
poraneous and lagged coefficients:

t -1 £-2
032 016 001
(5.13) (443) (0.17)

Definitions:

PM = Implicit price deflator for U.S nonpetroleum
merchandise imports.

ERM = Federd ReserveBank of Cleveland nonpetro-
leum merchandiseimport-weighted foreign-
exchangerate index. In estimatingthe model,
theindex isinverted so thet it measuresdollars ,
per unit of foreign currency.

DP= USwholesale priceindex.

FM = Nonpetroleum merchandiseimport-weighted
averageforeignwholesale price index. The [
countriesand weights are the same asin ERM.

e = ldenticallyand independently distributed ran
dom variablewith mean of zero.

i

on avaiety of factors, including importantly U.S.
and foreign exporters trade-offs between desired
profit margins and market shares.?

For example, consider the smpli-
fied scenario in which the dollar has depreciated
agang foreign currencies. For U.S. exporters,this
meansthe dollar price o their goods has become
less expensive relative to competing foreign
goods, since one unit o foreign currency can

- 2% In the longer term, pass-through also depends on the effect

£ %} that depreciation has on the cost of labor and other inputs,
especially imported inputs. This is likely lo be more important in nations

where the ratro of trade volume to real GNP s high.

now be exchanged for more dollars. At that point,
U.S. firms can respond to the depreciation by
adjusting the dollar price o their exportsin one
o three ways If their sole objectiveis a higher
profit margin, without regard to agreater market
share, they could rase the dollar price o their
goods by an amount sufficient to restore the pre-
depreciation reldive price o their product visa
vis competing foreign goods. Under these cir-
cumstances, no portion o the dollar'sdepreciation
would be passed through into the foreign
currency pricesd U.S. exports. At the other
extreme, if their Only objective is a greater market
share without regard to raising profit margins,

they would not raise the dollar prices o their
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3) Real Merchandise Exports

4) Real Nonpetroleum Merchandise Imports |

QX, =
540 - 1.18 PX/(ERX-FPX)+ 100 FGNPX,+ 0.73 e,
(-3.56) (-4.43) (872) (7.07)

oM, =
658 -
(-6.31) (-5.77)

1.74 (PM/DP) + 243 GNP+ 071 e,
(11.21) 677

DW=21 |
F-statistic = 729.71

DW=17
F-statistic = 1259.9

R? (adjusted) = 9913
(t-statisticsin parentheses)
Sample period: 1975:Q1-1986:Q1

R’ (adjusted) = .9851
(t-datisticsin parentheses)
Sample period: 1975:Q1 - 1986:Q1.

The coefficient for the relative priceterm isalong-
run elasticity and isthe sum of the following contem-
poraneous and lagged coefficients:

The coefficient for the relative pricetermisalong-run |
eadticity and isthe sum of thefollowing !
contemporaneous and lagged coefficients:

t 1 2 -3 t-4 -5 t-6
002 013 020 024 024 -021 -0.14 ¢t o1 2 3 _t4  #5  _#6
(-0.12) (-182) (-247) (-257) (-3.12) (-2:85) (-0.88) 033 035 -035 031 -024 -0.14 -001

(152) (349) (336) (258) (240) (:156) (056)

Definitions:

oX =

PX =

FPX =

FGNPX =

U.S. merchandise exports, excluding auto-
mobile exportsto Canada, on a balance-of-
paymentshbasisin 1982 dollars.

Implicit price deflator for U.S merchandise

Definitions:

Q\/l:

U.S nonpetroleum merchandise imports,
excluding automobile importsto Canada, on a
balance-of-paymentsbasisin 1982 dollars.

exports. PM = Implicit pr_i ce_deflar[or for US nonpetroleum |
Federal Reserve Bank of Cleveland mer- merchandiseimports |
chandise export-weighted foreign- DP = USwholesalepriceindex. _ \
exchangerateindex. In estimatingthe GNP = US r_ed gross natlonal_ product. The variable
model, theindex isinverted so that it mea GNP isthe average of its contemporaneous and |
suresdollars per unit of foreign currency. ongquarter-l a_gged va USs, where egch periodis |
M erchandiseexport-weighted averagefor- assigned aweight of 0.5in calculating the |
eigh wholesale priceindex. The countries average. _ o
e = |dentically and independently distributed

and weightsare the same asin ERX.
Merchandiseexport-weighted foreign red
gross national product. The variable FGNPX
isthe average of itscontemporaneous and
one-quarter-lagged values, where each
period isassigned aweight of 0.5in calcu-
lating the average. The countriesand
weightsarethesameasin ERX.

Identically and independently distributed
random variable with mean of zero.

random variable with mean of zero.

productsa al, and the foreign-currency prices of
their productswould fdl by the full amount of
the depreciation. In this case, there would be
complete passthrough. Finaly, if U.S. exporters
were interested in raising both their profit mar-
ginsand their market shares, they would raise
their dollar prices by less than the amount of the
depreciation. Thus, the foreign-currency price of
U.S exportswould till fdl in response to the par-
tid passthrough, but by an amount proportion-
ately lessthan the depreciation. Changesin the
exchange rate are passed through into U.S import
prices by foreign exportersin the same fashion
and according to a smilar set of considerations.

Thereare, of course, limitsto the
latitude with which U.S and foreign exportersare
willingand able to adjust their prices in response
to changesin the exchange rate. Restated, there
are constraints on the passthrough strategiesthat
firms pursue visavistheir profit-margin and
market-share objectives. Some arise out of genera
macroeconomic uncertainties, having to do with
the outl ook for the economy or with monetary and
fiscd policies.2! Some constraintsare contractual.

For a discussion of how these types of uncertainties might
enter into firms' pricing decisions, see Mann (1986) pp.
368-369.

21
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For example, if the dollar depreciatesand US ex-
porters priceswere fixed in dollarsby a contract,
the degree o passthroughwould by necessity be
100 percent. In contrast, if their priceswere con-
tractudly fixed in units of aforeign currency,the
degree o passthrough would be zero. Mod stud-
ies of thistopic, though, focus on congtraintsthat
are microeconomicin nature—market conditions
having to do with the demand for and supply
o afirm's product across international markets.

In practice, the degree o flexibility
that US firms haveto raise the dollar price of
their exportsisgenerally greater the less price-
dadticforeign demand for their good is and the
less priceéd astic suppliesfrom other foreign or
domestic competitorsare. For the most part, for-
eign demandwill belesselagticthe moredifferen
tiated or speciaized the exported good is,and the
greater the world market share the U.S exporter
commands. The dadticity of supply for an
exported good variesinversey with the level o
capacity utilization in domesticand foreign
industries producing the product, varies directly
with the rate & which capacity for the production
o thegood can be increased & home and
abroad, and varies directly with the supplies of
thegood held in inventories. Conversdy, the
more priceeasticdemand for and tota supplies
o the exported good are, the greater will be the
incentivefor U.S exportersto leave their dollar
prices unchanged, thereby passing a higher por-
tion of the depreciation through into lower
foreign-currency prices. The degree o pass-
through from foreign exportersinto US import
pricesisconsgtrained by asimilar set of factors.22

VolumeEuations. Theequa
tionsfor quantitiesdf merchandiseexportsand
importsare demand functionsexpressed in terms
o red income and relative prices. For merchan
dise exports, the generd form is

3) QX = f[YE PX/(PF-ER)],

where QX is the quantity of US merchandise
exports, YFisan index o foreign red income,
and the ratio PX/(PF- ER) measuresthe price of
U.S. exportsreativeto the price of competing
foreign goods. Exports are expected to respond
postively to changesin foreign red income and
negetively to changesin rative prices.
Smilarly,for imports:

4) QM= f(Y, PM/P)

2 See Spitaller (1980) and Feldman (Summer 1982) for a more
complete discussion of microeconomic factors affecting the
degree of pass-through.
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where QM isthe quantity of US merchandise
imports, Yis U.S. rea income, and the retio PM/P
isthe pricedf US imports relativeto competing
domestic goods. Here again, quantitiesare
expectedto be postive functionsd red income
and negative functions of relative prices.?

The specificationdf the priceand
quantity equations has important implicationsfor
how changesin the nomina versusthe red
exchange rate affect merchandise trade. To be
oecific, since some portion of achangein the
nominal exchange rate is passed through into
export and import prices, it is also passed through
into the relative price term in each quantity equa
tion. There, it is deflated by abroader price
index. Consequently, even though the exchange
rate explicitly entersinto the model in nominal
terms, thereisared exchangerate effect that
implicitly entersinto the equationsfor quantities.

Egtimating the Modd

In order to estimate the equationsfor merchan
dise export and import pricesand quantities,a
number of adjustmentswere made to the stylized
verson o the model. They were necessitated by
the types of merchandise that the United States
exportsand imports, by data limitations,and by
lags in some relationships.

One of the more important issuesin
modeling merchandise trade is deciding on which
particular goodsto includein the anayss. In this
regard, it isworth recalling from our previous
discussion that two basic premisesembodied in
the moddl arethat traded goodsare differentiated
acrosssources of supply and that, by and large,
exportersset pricesaccording to astandard mark-
up formula. While most manufactured goods may
fit into thisframework of andys's, certain basic
commodities might not. Petroleum, for instance,
isafarly homogenousgood regardless of whois
exportingit. Moreover, sincethe early 1970s, the
pricesand quantitiesdf petroleumand petroleum
productsworl dwide have been influenced heav-
ily by OFEC pricing strategiesand output quotas.
Findly,since petroleum is priced in dollarson
world markets, its price is not directly sensitiveto
changesin the dollar exchange rate. For these
reasons, petroleum and petroleum productsare
excluded from U.S import pricesand quantities
in thisstudy, as they are in mogt other empirica
studiesdf merchandisetrade.

2 Other studies have included additional determinants of

3 demand in their specificationof the quantity equations. These
additional factors include proxies for demand pressures, dummy variables
for dock strikes, and oil prices. Because the results obtained from incor-
porating these additional factors were mixed in other studies and
because of data limitations across the expanded set of countries used in
our study, we have excluded them.
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Similar argumentscan also beraised
againg including agricultura products. they are
not easly differentiated across exporting nations;
foreign suppliers frequently receive government
subsidiesto export their commodities; and, taking
whedt as an example, agriculturd productsare
often part of special purchasing deals between
governments. Be that asit may, though, casua
observationd developmentsin farm sectorsin
the United States and abroad indicate the occur-
rence d severd important shiftsin the 1970sand
early 1980s Oneisthat the United States has
becomeone o theworld's high-priceproducers
of many types d agricultura commodities. In
addition, foreign production of agricultural goods
has increased steadily. Asa result, the United
States now actsas the residua supplier to the rest
of theworld for a number of commodities. More
over, US importsd agricultural commodities
have been on the rise since the early 1970's. All
in dl, these devel opments suggest that the U.S.
balance of agricultural trade could well be sensi-
tive to exchangerate-induced changesin the rela
tive pricesd agricultural commoditiesin the Uni-
ted Statesand abroad, aswell asto domestic and
foreign income growth.

In thisvein, Schuh (1984) has
argued tha changesin thevalue of the dollar
were an important determinant of the US agri-
culturd trade balance in recent years. Further-
more, empirical work by Baiten and Belongia
(1984) hasdemonstrated that exportsof US
agriculturad goods are indeed driven by the same
st of factorsused to predict other types of mer-
chandise exports—red income, rdative prices,
and the exchangerate. On balance, the reasons
for including agriculturd pricesand quantitiesin
the moded seem to outweigh the reasonsfor
excluding them, so they were incorporated into
the andysshere.2

Fndly, US automobiletrade with
Canada is excluded from the merchandise export
and import quantity equations. The reason is that
these trade flowsare largely the result of U.S.
automakers "exporting” parts to their Canadian
factoriesfor assembly, and then having the find
products”imported” back. In thiscase, the
volume d tradeis more afunction of thelevd of
U.S auto production than it is of the exchange
rate, of relaive prices, or of incomelevelsin the
United Statesand Canada.

2 The model in this study was estimated both with and with-
out U.S. agriculturalexport prices and quantities. The equa-

tions fit the data about as well in each case, and the coefficient
estimates were fairly similar.

2 See Rude (1986) for a discussion of the determinants of

U.S.-Canadian auto trade. Although Mexico also borders the
United States, U.S.-Mexican auto trade was not eliminated because it is
relatively small and because we have no evidence that it is insensitive
to exchange rates.
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Adde from petroleum importsand
automobile trade with Canada, though, the
modd is aggregativeacross merchandise export
and import pricesand quantities.2 It isalso
aggregativeacross the same set of foreign trading
partners used in constructing the effectivetrade-
weighted dollar index in part |. Asaresult, the
modd cannot be used to address many of the
interesting microeconomic issues associated
either with U.S trade relationswith a particular
country or with the consequences that exchange
rates have for a particular industry. Nevertheless,
by aggregating across countriesand products, the
model can be used to explorethe causes o the
overd| trade deficit, aswell asto evaluatesome
o the policy optionsfor reducing the imbalance.

The model isstructured so that
export and import pricesand quantitiesrespond
to their determinant factors both contemporane:
oudy and with alag. Previousempirical studies
bear out this specification. In the price equations,
U.S. and foreign exportersare assumed to react
immediately to changesin their costs of produc-
tion, but with alag to changesin the exchange
rate. One reason for the lagged responseis that
thedollar price d some exported goods may be
fixed temporarily by individua contracts. Another
reason is that exportersin the United Statesand
abroad are less gpt to risk alossin their profit
margins or market sharesto changes in the
exchange rate that they view as short-lived rather
than permanent.

In the quantity equations, demand
respondsto the level of incomein the current
and previousperiod, but with alonger lag to
changesin relative prices. Here again, US and
foreign importersare assumed to be more
responsiveto changesin the exchange rate that
they perceive as permanent rather than temporary
because of the transition costs associated with
switching their sources of supply. Furthermore,
there are likely to be lags between the time a
product is ordered, because of achangein the
exchangerate, and when it is delivered. Findly,
U.S and foreign consumers may smply be
locked into a particular exporter for acertain
period d time by acontract.

The lagged response of quantities
to changesin relative pricescan, in principle,
giverise towhat iscommonly referred to asthe
"Jeurve' effect. For example, following adepre:
ciation in thevaue of thedadllar, the path fol-
lowed by the US balance d trade over time
could be one o an initial deteriorationfollowed

26 See Rude (1986) for an example of some of the insights to

be gained from disaggregating a merchandise trade model by
type of product. This extension, however, is beyond the scope of our
study.
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by an improvement—a path in the shape o aJ.
Theinitid deterioration could occur if the
increasein US import dollar prices caused a
declinein import volume that initialy was pro-
portionally smaller than the price increase. Thus,
importsin nominal termswould actudly rise
until quantities adjusted sufficiently to the change
in prices. If thisrisein the dollar vdue o imports
were larger than the rise in the dollar vaue of
nomina exports, the trade balancewould deteri-
orate. When quantities adjusted more fully to the
price changes, wewould get the improvement in
the trade baance one would ordinarily expect
followinga depreciation. TheJcurve, of course,
is relevant to the nominal merchandisetrade bal-
ance, while this study focuses primarily on the
real merchandisetrade balance.

Turning to issuesregarding data,
the two endogenous price variablesare repre
sented by the implicit dollar price deflatorsfor
U.S merchandiseexportsand nonpetroleum
imports. Merchandiseexportsand nonpetroleum
imports, each on a balance of-paymentsbasis
excluding automotivetrade with Canada, and
measured in 1982 dollars, are the two dependent
quantity variables. Severd proxy variableswere
used for exogenousvariables because o data lim-
itations. The proxiesselected are the same as, or
smilar to, those employed in other empirical
studiesd merchandisetrade. In the export price
eguation, the US wholesale price index is used
to measure U.S exporters unit costs, and foreign
wholesale price indexesare used to represent the
pricesd foreign goods competingwith US
exports. Thewholesale price indexeswere used
as proxiesin the equation for import pricesin an
ana ogous manner. In the quantity equations,
wholesale pricesare intended to reflect the prices
o goods competing with U.S exportsin foreign
marketsand with foreign importsin US markets.
Fndly, US and foreign real GNP served as prox-
iesfor red income.

It isworth noting that the foreign
price, unit cost, and income exogenousvariables,
in addition to the exchange rate, are weighted-
average indexes. All are constructed acrossthe
same set of countries as the exchangerateindex
and use bilatera tradeweights. For purposesof
estimating the model, though, theweightsin each
index —including the exchange rate—are calcu
lated according to acountry'sshare of either the
U.S merchandiseexport or import measures em-
ployed here, as opposed to shares of totd trade,
depending on the equation in which they appear.

ECONOMIC REVIEW

The model was estimated in log-
linear form on quarterly data usng a maximum
likelihood estimator with a correction for first-
order autocorrelation. Sinceit isspecified in log-
linear form, the estimated coefficientsare €lastici-
ties. The sample period spansfrom 1975:Q1
through 1986:Q1 and, including the lags, does
not go back further than 1973:Q2, when a fixed
exchangerate regime prevailed. By extending the
sample period beyond thefird quarter of 1985,
the modél is estimated over the latest period of
dollar depreciation—a period that previousstud-
ieswere unableto cover—as well asthe preced-
ing episode o appreciation. All lags arefirst-order
or second-order polynomialswith their far end
uncondgrained. Lag lengthswere determined
through specificationsearch. The coefficient
estimateseach have the expected sign and, with
the exception of severd individua lagged coeffi-
cients, are satisticaly significant2? The regression
resultsare reported in the box on page 12.

Discussion of Empirical Estimates

Thereare severd important aspectsof the empir-
icd results. Starting with the price equations, the
maghitudes o the long-run eadticitiesfor the
exchangerate termsindicate that only a portion
of changesin the exchange rate are ultimately
passed through into export and import prices. For
example, in responseto a 10 percent deprecia
tion in the dollar, US firmscould be expected to
raise thedollar price of their exportscumulatively
by 3.6 percent by thefourth quarter followingthe
depreciation.That is equivaent to the foreign-
currency priceof U.S. exportsfaling by 6.4 per-
cent (3.6 percent minus 10.0 percent). Smilarly,
foreign supplierswould be expected to raise the
dollar price of US importsby just under 5 per-
cent. However, in thiscase, nearly dl of the pass
through into import prices occurs during the cur-
rent and fird lagged periods, suggestingthat the
direct domestic price impulsesfrom dollar
depreciation end quite soon after the period of
depreciation is over.

Compared to whet studieselse
wherein the literature have found, the estimate
o the coefficient for tota exchangeratepass
through into the foreign-currency price of US
exports,-0.64,is, on average, about 25 percent

i 2 With the exception of several individual lagged coefficients
7 and the coefficient for foreign wholesale prices in equation 2,
which is significantat the 95 percent level, all coefficients are significant
at the 99 percent level.
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larger in absolutevaueterms. In contrast, the
passthrough coefficient in the import price equa
tion of 0.49isabout 25 percent lower, on aver-
age, than what has been estimated in the padt.

Oneinterpretation of thedifferences
in the passthrough estimates restswith how U.S.
and foreign suppliersmay be adjustingtheir prices
to the latest period of dollar depreciation. For
US suppliers, the argument would be that they
have, to agreater extent than previoudy, fore
goneincreasesin their profit marginsin order to
increasetheir market sharesabroad. In other
words, the degree of passthrough into the
foreign-currency prices of their exportsis greeter
since the beginning of 1985 than it hasbeen in
the recent pas.

Smilarly, the reasoning in the case
of foreign supplierswould bethat in order to min-
imize their losses of market sharesin the United
States, they have been absorbing a higher-than-
usud proportion of the dollar's depreciation—
their home currency'sagppreciation—by reducing
their profit margins. Of course, the reative
degreesby which U.S and foreign exportersare
limiting their profit margins have important con-
sequencesfor the extent to which the dollar's
depreciation is likely to bring about an improve
ment in the real balance of merchandise trade
over the near term.

Anecdotd evidence supportsthe
profit-margin-cuttingexplanation. Between
1985:Q1 and 1986:Q2, for instance, the FRBC
tradeweighted measure o the dollar fdl by
about 8.5 percent in nomina terms. At the same
time, theimplicit deflator for U.S merchandise
exportsfell by more than 5 percent—implying
that the foreign-currency prices of thosegoods
fel even further—while the implicit deflator for
nonpetroleum merchandise imports rose by only
about 3.5 percent.

At amoreandyticlevel, the empiri-
cd resultsin Mann (1986) indicate that foreign
exportersto the United States are indeed cutting
profit marginsin the weke o the dollar's depreci-
ation, and that U.S exporters,whilenot necessarily
cutting theirs, do not seem to be raisng them
either. Additional evidence comesfrom asimple
reestimation d the two price equationsover a
sampleperiod endingin thefirs quarter of 1985—
the apex o the dollar's appreciation. The coeffi-
cient o the exchange rate in the import price

2 The magnitude of this coefficient does not seem to be due to
the fact that our model is estimated across data from the 20
countries included in our trade-weighted exchange-rateindex. When the
export price equation was estimated for the 10 countriesin the Federal
Reserve Board's exchange rate index, using the weights from that index,
the coefficientof exchange rate pass-through into the foreign-currency
price of exports was found to be -0.75, which is even larger (absolutely)
than ours.
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equation was higher by nearly 30 percent than in
the longer sample period, thus diminatingthe
discrepancywith previous estimates, and support-
ing the view that foreign exportersare currently
absorbinga larger-than-usua portion o the dol-
lar's depreciation. In contrast, the coefficient of
the exchange rate in the export price equation
showed littlechange from the one estimated over
the longer sample period, thusfailing to help
explain why our exchange-ratecoefficient is
smaller than that found in other studies.

The regression resultsalso indicate
that domestic cost pressuresin the United States,
and in foreign countries, play arolein influenc-
ing export and import prices. Firmsin the United
States gpparently forward about hdf of the rate of
changein U.S. wholesalepricesinto export
prices. Foreign suppliers, though, transmit only
about athird of the increasesin their cogsto U.S
import prices. Both coefficients—especidly the
dadticity of import pricesto foreign cogs—are of
alesser magnitudethan what some previousstud-
ies have found ®

Here again, the differencesin
estimates may well be due to how U.S and for-
elgn suppliershave been responding to the dol-
lar's depreciation since February 1985. The com-
paraively lower dadticity on production cogsin
both equationscould indicate an increased desire
on the part of both US and foreign exportersto
hold pricesdown in the face of rising costs, soas
to expand market sharesin the one case, and to
maintain them in the other. EStimatingthe price
equationsover the shorter sample period sup-
ported this explanation. The coefficients on the
domesticcost pressuretermsin the export and
import equationseach roseto about 0.7.

The estimation resultsfrom the
quantity equationshbring to light several interest-
ing conclusions. One isthat the income eadticity
of demand in the US for imports (2.4) isconsid-
erably larger than it isin foreign countriesfor US
exports (1.0). All else constant, then, foreign redl
economic growth hasto be substantially greater
than the rate o red economicgrowth in the Unit-
ed Saesif the US merchandise trade balanceis
to improve. Put differently, if red economic
growth acrossour principd trading partnersis

2 In the export price equation (#1), we find the coefficient on

9 the producer price index, which is used as a proxy for
domestic unit cost of production, to be 0.51. If the proxy is a good one.
and firms do not reduce profit margins to protect market share, the coef-
ficient might be expected to be unity, which is what Stem, et al. (1979)
found. While our result may raise some concemns, it is consistent with
the findings of some other studies. See Feldman (1984) and Wamer and
Kreinin (1980).
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‘ Table5 Eﬁccts ofA DoIIar‘vDepret:latlonfrom 1985:Q1 t0 1986:Q4, asMeasured bythe FRBC ExchangeRate |

Index, on U.S.Real M erchandiseTrade!

Cumulative Changein

Cumulative Percent Change Billions o 1982 Dollars
From 1985:Q1 Through: From 1985:Q1 Through:
Changein? 1986:Q4 1987:Q4 Changein? 1986:Q4 1987:Q4
Red Exports 4.6% 6.8% Red Exports $104 $15.4
Red Imports -7.3%  -10.2% Red Imports -$20.5 -$28.7
Addendum: Import Deflator ~ 6.0% 6.0% Red Balance of Trade $30.9 $44.1 1

1. The effectsof the dollar's depreciationwere estimated as follows. Fi

r<, the merchandisetrade model was simulated from 1985:Q1 through

1987:Q4, holding dl exogenousvariablesconstant a their 1985:Q1 levels. Then the model was simulated through 1987:Q4, alowing the

exchange rate index to follow its historica path from 1985:Q1 to 1986:

Q4, remaining congtant thereafter, while holding dl other exogenous

mated effect of the dollar's historical depreciation on export and import price and quantity variablesfrom 1985:Q1 through 1987:Q4.
2. Red exportsare US merchandise exports on a bal anceof-paymentsbasis, excluding automobile exportsto Caneda, in 1982 dollars. Red

|
variablescongtant at their 1985:Q1 levels. The difference between the two sets of simulated pathsfor the endogenousvariables isthe esti- ;
\
\

importsare U.S. nonpetroleum merchandise imports on a balance-of-payments basis, excludingautomobileimportsfrom Canada, in 1982 dol-

lars. The import deflator is the implicit-pricedeflator for U.S. nonpetrol
Source: Federd Resarve Bank of Cleveland.

eum merchandiseimports.

Table6 Effects of Dollar Depreciationfrom 1985:Q1 to 1986:Q4, as Measured by the Federal Reserve Board

ExchangeRate Index, on U.S. Real Merchandise Trade!

Cumulative Percent Change
From 1985:Q1 Through:

Cumulative Changein
Billionsaof 1982 Dallars
From 1985:Q1 Through:

Changein? 1986:Q4 1987:Q4 Changein? 1986:Q4 1987:Q4

Red Exports 12.4% 29.1% Red Exports $28.3 $05.8

Red Imports -148%  -19.8% Red Imports -$41.7 -$55.7

Addendum: Import Deflator ~ 12.3% 12.5% Red Baance of Trade $70.0 $121.5 |
1. The effects of dollar depreciationas measured by the Federal Reserve Board index were estimated as follows. First, the merchandisetrade
model in the box was reestimated using the countries, currencies, and weightsthat correspond to the Federal Resarve Board index. Then this "
new model wassimulated from 1985:Q1 through 1987:Q4 holdingal exogenousvariablesconstant at their 1985:Q1 levels. Then the model |
was simulated through 1987:Q4 allowing the Federd Reserve Board exchange rate index to follow its historical path from 1985:Q1 to 1986:Q4, !
remaining constant thereafter, while holdingal other exogenous variablesconstant at their 1985:Q1 levels. The differencebetween the two J
sets of smulated pathsfor the endogenousvariables is the estimated effect of the dollar's historical depreciation, as measured by the Federd |
Reserve Board index, on export and import price and quantity variablesfrom 1985:Q1 through 1987:Q4. !
2. Red exportsare US merchandise exports on a balance-of-paymentsbasis, excludingautomobileexportsto Canada, in 1982 dollars. Red |
importsare U.S nonpetroleum merchandise imports on a balance of-paymentsbass, excluding automobile imports from Canada, in 1982 dol- ‘
lars. The import deflator is the implicit-pricedeflator for U.S nonpetroleum merchandise imports. ‘
Source: Federa Reserve Bank of Cleveland. i
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partia-equilibriummodel, fails to capture feed-
back and other effects,some of which might be
quite important. However, construction of a gen-
eral equilibrium model is beyond the scope of
this study, which has as its main purpose to
determine if an index of the dollar that is broader
than the conventional indexes is more useful for
predicting trade prices and volume.

The simulation with our model
indicates that dollar depreciation from 1985:Q1
through 1986:Q4 should, dl other trade influences
unchanged, yield a$44 billion improvement in
the real-merchandisetrade balance by the end of
1987. Of this, $31 hillion should have occurred by
the end of 1986, leaving only a$13 billion
improvement to be expected in 1987 (table 5).
Of course, dl other influenceson trade were not
unchanged and there was not, nor should we
have expected, a net improvement of $31 hillion
prior to the end of 1986. For example, lagged
effectsd previous dollar appreciation, income

growth, and endogenous price changesalso were
affecting the trade balance.

To determine how much of this
simulation result was caused by use of our
broader, newer index, we performed the same
test using the same model and a narrower, older,
established index. We re-estimated the medel
using the 10 countries, currencies, and weights
that correspond to the Federal Reserve Board
index. Then we performed the same simulation,
which indicatedthat dollar depreciation through
the end of 1986 should, ceterisparibus, yield a
$122 billion improvement in real-merchandise
trade by the end of 1987, with $52 billion of it to
occur in 1987 (table 6). Thus, the differencein
indexes causesafourfold difference in the pre
dicted impact in 1987. This differencecan be
attributed to the differencesin weights and coun-
triesemployed in the two indexes and to the dif-
ferencesin coefficientsestimated in the models.
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Hi. Conclusions isindicated by a traditional index. Third, out-of-
Our research suggestsfour conclusionsabout sample testssuggest that the trade model esti-
exchangerate indexes for the dollar. First,several  mated in this paper using the FRBC index is
nationswhose currenciesare excluded fromthe  probably better than the same model estimated
traditional exchangerate indexes for the dollar using a traditional index. Thus, the ARBC index
have been increasing in importanceas US. trade  developed in this paper appearsto be a useful
partners. Second, the FRBC index, which includes  tool for helping to explain and predict U.S trade
the currencies of some of these other nationsand  flows. Findly, the method of index construction
has more up-to-dateweights,indicatesthat amuch  hasasignificant impact on estimatesof the effect
smaller proportion of thedollar's1980:Q3-1985:Q1  of dollar depreciation on the balance of trade.
appreciation had been reversed by 1986:Q4 than

The FRBC Mechandise Trade Modd Reegimated Using the Federal ReserveBoard's TradeWeighted Effective 1

ExchangeRate I ndex

1) Implicit Price Deflator for Merchandise Exports 3) Real Merchandise Exports
PX,= -0.35+ 0.25 (ERX- FPX) + 0.61 DP, + 0.58 ¢, QT, =
(118) (5.28) (15.69) 4.77) -7.98 - 00.9PX/ (ERX-FPX)+ 194 FGNPX,+ 0.52 e,

(-8.32) (-7.61) (14.24) (3.85)

R® (adjusted) = 9986 DW= 13 0, . _ _

(t-statisticsin parentheses) Fstatistic = 76009 X (a(.jj u;ted) = 9920 E w= 127_ 1243.7

Sample period: 1975:01 - 1986:01 (t-stanstlcs_m parentheses) -Statistic= .
Sample period: 1976:Q1 - 1986:Q1

The coefficient for the exchangerateterm isalong-
run eladticity and isthe sum of thefollowing
contemporaneous and lagged coefficients:

The coefficient for the relativeprice termisalong
run elasticityand isthe sum of the following
contemporaneousand lagged coefficients:
t t-1 £-2 3 t-4 -5 t tl k2 L3

0.01 005 010 -013

001 003 005 005 005 004
038) (235) (191) (225) (343) (1.02) (037) (L78) (3.70) (357)

-4 -5 -6 -7 ¢-8
o 015 014 -012 009 -003
2) Implicit Price Deflator for Nonpetroleum (-379) (-470) (-6.09) (-2.24) (-042)
Merchandisel mports

PM, = '
066 + 031 ERM + 075 DP, + 0.11 FPM, + 080 ¢,,  4) Real Nompetroleum Merchandisel mports

(-1.28) (4.01) (345) (0.47) (891)

oM, =
R2 (adjusted) = .9986 DW = 1.1 -658 - 174 (PM/DP) + 243 GNP,+ 071 e,
(t-statistics in parentheses) Fstatistic = 75820  (-631) (-577) (11.21) ©677)
Sampleperiod: 1975:Q1 - 1986:Q1.

R? (adjusted) = 9851 DW=21
The coefficient for the exchangeratetermisalong-run  (t-statisticsin parentheses) Fdatistic= 729.71
easticityand isthe sum of the following contempo- Sample period: 1976:Q1 - 1986:Q1.

raneous and lagged coefficients:
The coefficient for the rdeive price termisalong-run
t t-1 t-2 dadticityand isthe sum of the following contemporane
0.20 0.11 0.01 ousand lagged coefficients:

(5.05) (4.01) (0.07)

t t-1 £2 -3 t-4 5 t-6
033 -035 -035 -031 -024 -0.14 -0.01
(-152) (-3.49) (-3.36) (-2.58) (-2.40) (-1.56) (-0.56)
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. Appendix (continued)

i  Themerchandisetrademodel developedinpartIlis
estimated here using the Federd Reserve Board trade
weighted effective exchangerateindex. In this case, dl
exogenousvariablesin the model were reconstructed
on the basisof the actud mulltilaterd weightsand the
10 countriesused in the Federal Reserve Board's index
(seetable2). Thedefinitionsof dl varidblesarethe
sameasthoselisted in the box. Lag lengthswere
determined by specificationsearch and, hence, were
alowedto differ from the FRBC version of the mode.
Threeout of the four equationswere estimated over a
sample period from 1975:Q1 to 1986:Q1, the sameas
for the FRBC model. In the other equation, becausethe
lagswerelonger, the sample period began in 1976:Q1
in order to exclude observationsfrom the period dur-
ing which exchange rateswerefixed. The estimation

techniquewasthe sameasfor the FRBC version, and
dl variablesarein naturd logs.

By and large, the estimation resultsindi-
catethat the version of the model estimated using the
Federal Reserve Board dollar index fitsthe datawell.
The coefficientsare each of the expected sign and, with
the exception of the dadticity of import priceswith
respect to foreignwholesalepricesand afewindivid
ual lagged coefficients, each is satistically significant. F

In the equation for real nonpetroleum )
merchandiseimports, sincethe exchangeratetermand |
measuresdf foreign pricesand incomedo not explic-
itly appear as determinant factors, the coefficient esti-
mates aboveare identical to those estimatedin the
FRBC version of the model.

i S - o
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