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THE TERMS-OF-TRADE EFFECT ON EXPENDITURE
Some evidence from ecorometric models
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The terms-of-trade effect on expenditure has been a long-recognized theoretical construct. In this
paper, we examine the empirical credibility of this effect, using the expenditure equations of
several iarge econometric models in terms of their formulation of real versus nominal variables.
We find evidence of both positive and negative effects of import prices on various categories of
expenditure. Thus, there is no consensus as to the direction of the terms-of-trade effect.

1. Iatroduction

The effect of the terms of trade on expenditure was first analyzed in
articles by Laursen and Meizler (1950) and Harberger (1950). While on
occasicn the aralysis has been criticized on theoretical grounds, as in White
(1954), we examune here its empirical credibility. To do so we analyze the role of
import prices in the expenditure equations of five large national econometric
moc.els. Since relative prices seldom appear directly as independent variables
in suck equations, we explore the more subtle implications of their for-
mulation in terms of real versus nominal variables. This is done in section 3,
after we first recall the theoretical motivation for the terms-of-trade effect in
section 2.

2. Thecvetical considerations

The criginal terms-of-trade effect is a byproduct of the effect of real 11come
on real expenditure. More recent theoretical developments have cor.tributed
an addirional role for import prices, acting on expenditure through weulth or
liquidity effects [see Mundell (1971) and Dornbusch (1973)]. We, however,
will consider only the more traditional link via real income.

Explaration of the terms-of-trade effect starts from the obs:rvation that
certain components of real expenditure—consumption especially -depend
inelastically on real income. In the short run, for example, the marginal
propensity to consume is less than the average propensity. An increase in the
domestic prices of imports relative to domestically produced goods, due to
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either foreign inflaton o1 devaluation of domesiic currency, implies 2
worsening of the terms of trade and¢ thus a fall in real incowe. If
consumption is inelastic with respect to real income, it follows that, though
real consumption falls absoiutely, it will rise as a proportion of real income.

Now the demand for domestic goods must be measured in units of
domestic product. In these units, consumption must therefore rise with the
price of imports, if domestiz production is unchanged, in order to rise as a
proportion of incomz. We would thus expect theoretically a positive effect of
foreign prices on domeslic absorption.’

The foregoing argument is of interest partly because it implies negative
international transmission of disturbances under flexible exchange rates.
Consider an increase in ircome abroad. Under fixed exchange rates, the
foreign propensity to import raises domestic exports and stimulates the
domestic economy. Under ‘lexible rates, abstracting from capital flows, this
effect is nwllified by exchange appreciation to leave the balance of trade
unchanged. But th: appreciatien itself, foliowing Laursen and Metzler,
reduces the domestic pricc of imports, depressing expenditure and thus

"To illustrate. let real absorntion depend upon real income:

PA_ PV

P, \\P, ()

where P is the domestic price I /el, 4 and Y are absorption and income respectively, both
measu ed in unit- of domestic nroduct, and P, is an index of the domestic pricis of domestic
and foreign goods, defined as:

P, =P" ™RFY. (i1)

where 4 is the share of imports in: expenditure, R is the exchange rate, and P’ the foreign price
fevel.

Subsututing (11) inteo (1) and def...ing the terms of trade as T == P/R}”, we hzve:
A=T °f(T%....). (in)

Differcntiating i) with respect o I, and taking f’ as tke initia value of the first partial
derivative, we have:

T 'Y - 8T o )
(,\T f ] j (l,)

Sutstiiuting from (i) and soting taat 4/¢Y = ', we obtain

A4 4 A
Her (4 )
cT Y Y

In the short run, the average propensity to consume is well known to be lurger than the
margina! propensity. If th: same is trae of total absorption, then A/Y is grearer than JA/0Y and
v} will be negative Thus he effect of the terms of trade on absorption is negative and the effect
of impo-t prices (which en er the cenominator of T) s positive.
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income 4t home. Given this possibility of perverse international transmission,
it seemns worthwhile to examine any relevant expirical evidence.

3. Evidence on the terms-of-trade effect

The evidence we report comes from Deardorfl and Stern (1977), which is a
larger siudy of how internatioral economic interdspendence has been
represenizd in selected large-scale econcmetric models. The models anaiyzed
inciuded the 137475 versions of tre RDX-2 and TRACE models of (Canada,
the London Business School (LBS; and U.K. Treasury (UKT) models of the
United Kingdom, and the Kyoto University (lKYQ75) mcdel of Japan.

Straightforward inspection of the expenditure equations in these mod-=ls
seldom revealed any appearance of foreign prices or of import prices as
explanatcry variables. However most of the models were estimated during
the perio! of pegged exchange rates and we have no evidence from the write-
ups of the models that a terms-of-trade effect was even considered in trial
formulatior:s of the equations. Thus, the absence of foreign prices from these
equations is hardly conclusive evidence that they do not belong.

A more careful examination o! these equations, however, revealed some
evidence of a terms-of-trade effect entering in a more subtle inanner than
through separatc explanatory variables. Several of the equations were
specified in real terms using price indexes or deflators that included prices of
imports. To the extent that the equations displayed less than unitary
elasticities with respect to incomes defiated in part by foreign prices, then
foreign prices did enter the models as suggested by Laursen and Metzler.
However, different price indexes were often used to deflate incorze and
expenditure, making the role of import prices more complex than in th:
simple Laursen—-Metzler formulation.

This can be clarified with an sxample that is typical, ia its treatment of
incomes and prices, of most expenditure equations in the models. Consider a
category of nominal expenditure or absorption, AV, and its corresponding
price index, PA. Let YV be a nominal income variable which, when deflated
by another price index, PY, determines that expenditure in ieal terms. A
typical expenditure equation would take the foliowing form:

AV Yv\ | |
AV _ Yv 1
PA a+ﬁ<PY>’ 1)

where .the constant, &, incorporates all other determinants of expenditure

which depend on neither income nor price. The price indexes may or may
not depend on the price of imports, PM:

FPA=a(FMY, PY=b(FMY, (2)
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where a and ¢ mncorporate domestic prices and y and § are the elasticities of
the twe indexss with respect to import prices. Substituting (2) into (1) we
get:

AV YV
A ﬁ(___b(m)e,.), G)
or :
, , Ba , -5 :
Al =aa(PM)’+~E—)— YV(PM) %, (4)

From (3) real expenditure on the left-hand-side will depend negatively on
importi prices whenever f, b, and ¢ are all positive. This, however, is not the
terms-of-trade effect. since it is not real (or price-deflated) expenditure that
determines GINP. The appropriate measure of expenditure for this purpose is
in units of domesticaily produced goods. And this is readily found by holding
domestic prices. and therefore YV, constant, and looking at nominal expendi-
ture. Thus, wi: wish to examine ‘he role of import prices in equation (4). if
AV depends positively on import prices in (4), then we have evidence for the
Laursen-Metzler effect. If, however, 4V depends negatively on PM in (4), a
terms-of-trade effect ic present but in the opposite direction from that
described by ).aursen and Metzler.

Difierentiat: (4) with respect to PM and use (2):

d.tv P4
e = ———

P4
Y — — Y
dFM - Cpy T OB V. (5)

PY -PM

Since prices :ind income are positive, we will have the expected positive
import-price ¢ffect if ya and (y —4&)p are both positive (or only one zero) and
a negative imoort price effect if y or « are zero and y <d. Both cases arose in
several of the expenditure equations of the econometric models. Also, the two
terms ‘n (5) may have opposite sigas, requiring rore information to infer the
net eifect.

The results are showr in table 1. Since some equations in particvlar
models incluced lagged variables, we distinguish both short- and long-run
effects. Wherz possible, we report numerical values of the elasticities, y and J.
The crucial columns are those headed dAV/dPM, which give the sign of the
import-price ¢ffect for the expenditure items shown. When the two terms ir
(%) have opposite signs, we estimate the net effect in parentheses. The results
ave mixed. Of the 17 equations examined, 7 have the expecied positive sign, 8
a negative sigi, and 2 are ambiguous or zero. There is no consensus on the
airectior: of the terms-of-trade effect.

We sheuld point out that we omit from the table many expeaditure
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categories for which no effect was found in either direction. These include all
government ¢ xpenditure, most investinent, and several peripheral consump-
tion categories. Also, certain investment equations include import prices in
ways not repr ssented by equation (5). Two such egnations in the LBS model,
lines (11-12) in tabie 1, show direct negative dependence of investment on
import prices. contrary to the Laursen-Metzler analysis.? Import prices also
play an ambignous role in equations for inventory investment in all five
models.

-. Coneclusion

Our purpote has been to examine the empirical relevance of the terms-of-
trade cffect on expenditure. While our procedure was indirect and our
evidence selected from particular large-scale econometric mocels, we nev-
ertheless con:luded that there is not much empirical support for the
Laursen-Metzler phenomenon. This is not to say that terms-of-trade effects
in themselves are not important. Rather, it suggests that as good a case can
be made for a direct relation between thce terms of trade and total
expenditure as for an inverse relation.

*This ef’ect, which was not f: und in any of the other mcdels, seems quite plausible, especially

if investmznt goods are themselves irported or if imports are used as intermediate inputs in
comestic productior.
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