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Abstract 

This paper uses an intertemporal optimizing model of a small open 
economy to analyze how terms of trade changes affect real exchange rates 
and the trade balance. We consider temporary current, anticipated 
future, and permanent changes in the terms of trade. The results 
suggest that the relationship between the terms of trade and the current 
account (the so-called Harberger-Laursen-Metzler effect) may be quite 
sensitive to whether or not the model incorporates nontraded goods. 
Thus, the real exchange rate may be an important variable through which 
terms of trade shocks are transmitted to the current account. 
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Summary 

This paper uses an intertemporal optimizing general equilibrium 
model of a small open economy to address two related questions in inter- 
national macroeconomics. First, how do terms of trade shocks affect the 
real exchange rate? Second, in a model with nontraded goods, how do 
terms of trade changes affect the current account? We consider explic- 
itly (and draw clear distinctions among) temporary current, anticipated 
future, and permanent changes in the terms of trade. The analysis deals 
with the effects of exogenous changes in the world terms of trade as 
well as with the effects of commercial policies (e.g., tariffs) which 
alter the internal terms of trade faced by domestic agents. We develop 
our results both in terms of simple, familiar diagrams, as well as 
analytically. 

The main results of’ the paper suggest that the response of the 
trade balance to a given disturbance in the terms of trade--the so- 
called Harberger-Laursen-Metzler effect-- may be quite sensitive to 
whether or not the model incorporates nontraded goods. The paper shows 
that if the negative welfare effect is sufficiently large relative to 
the intertemporal substitution effect, a temporary current deterioration 
in the terms of trade worsens the trade balance, holding constant the 
path of the real exchange rate, Similarly, if the negative welfare 
effect is sufficiently large, an anticipated future deterioration in the 
terms of trade improves the trade balance, holding constant the path of 
the real exchange rate. Once the adjustment in the equilibrium real 
exchange rate is taken into account, however, both of these results may 
be reversed. In other words, a temporary current (anticipated future) 
deterioration in the terms of trade may actually improve (worsen) the 
initial trade balance position. 

Further, the paper shows that the imposition of a (small) temporary 
current tariff (from an initial undistorted equilibrium) necessarily 
improves the current period trade balance, holding constant the real 
exchange rate. Similarily , if the real exchange rate is held constant, 
an anticipated future tariff always worsens the current period trade 
bal ante . However, both of these results may be reversed once the 
adjustment in the equilibrium real exchange rate is taken into account. 
The fundamental reason for the reversal is that the path of the real 
exchange rate is a key determinant of the real (consumption-based) rate 
of interest, and hence of real spending and the current account balance. 

Finally, a permanent deterioration in the terms of trade always 
improves the trade balance if initially there is a deficit and the real 
exchange rate is assumed to be fixed. However, if the permanent dete- 
rioration in the terms of trade causes a real depreciation, a further 
worsening of the initial trade deficit position may result. As a conse- 
quence, the real exchange rate is an important variable through which 
terms of trade shocks are transmitted to the current account. 





I. Introduction 

This paper uses an intertemporal optimizing general equilibrium 
model of a small open economy to address two related questions in the 
area of international macroeconomics. First, how do terms of trade 
shocks affect the real exchange rate? Second, in a model with nontraded 
goods, how do terms of trade changes affect the current account? We 
consider explicitly (and draw clear distinctions among) temporary cur- 
rent terms of trade changes, anticipated future changes, and permanent 
changes in the terms of trade. We develop our results both in terms of 
simple, familiar diagrams, as well as analytically. 

In order to analyze these questions, it is necessary to extend the 
traditional two tradable good (importable and exportable) intertemporal 
optimizing model of a small open economy to allow for a hcme goods 
sector. The advantage of incorporating a nontraded good into the set-up 
is that it becomes possible to examine, within the context of a simple 
optimizing framework, the determinants of the comovement between terms 
of trade changes and real exchange rate changes. This is useful for 
several reasons. 

First, at a theoretical level, the terms of trade (the relative 
price of importables in terms of exportables) and the real exchange rate 
(the inverse of the relative price of home goods in terms of a traded 
good, either importables or exportables) are interesting variables in 
their own right and identifying whether, on theoretical grounds, one 
expects them to be positively or negatively correlated (as well as the 
magnitude of the correlation) is a useful task. Second, any expenditure 
switching policy which alters the internal terms of trade faced by 
domestic producers and consumers will in general have a nonzero effect 
on the real exchange rate which policymakers may wish to take into 
account. This may be equally true of perceived future policies just as 
mluch as current policies, and this is so even if the current 
anticipation of future policies (e.g., an expected future tariff) or 
exogenous disturbances proves to be false. 11 Third, the results may 
shed some light on empirical regularities in the comovement of the terms 
of trade and the real exchange rate. Finally, as argued below, a poten- 
tially important channel through which the terms of trade influence the 
balance of trade is via the effect of terms of trade changes on the real 
exchange rate. 

The analysis of the effects of terms of trade changes on spending, 
saving , and the current account has a long history in the open economy 
literature. The early papers which include Harberger (1950) and Laursen 
and Metzler (1950) were based on non-optimizing models. Their argument 
was essentially that a deterioration in the terms of trade would lower 
re.31 income and hence reduce saving out of any given level of nominal 

11 In a recent paper, Edwards (1387) highlights the role of antici- 
pated future import tariffs on today’s current account. 
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i nccme , both measured in terms of exportables. If investment, fiscal 
policies, and nominal income are fixed, the lower saving implies a 
worsening in the country’s current account position. Thus, the 
Harberger-Laursen-Metzler effect states that a deterioration in the 
terms of trade will cause a reduction in the current account surplus or 
more generally, the terms of trade and current account balance will be 
negatively carrel ated. 

More recent work, which is based on more solid microeconomic 
foundations , includes the contributions of Sachs (19811, Obstfeld 
(19821, Svensson and Razin (19831, Stulz (1986 1, and Frenkel and Razin 
(1987). These papers show clearly the importance of intertemporal 
considerations underlying the response of the current account balance to 
vari ous shocks . The current account is inherently a forward-looking 
variable (being the difference between saving and investment which are 
both forward looking) and hence its response to a change in the terms of 
trade will depend crucially on whether the disturbance is expected to be 
transitory or permanent or whether it is expected to occur today or in 
the future. Thus, by deriving the saving decision from the solution to 
the intertemporal problem of allocating lifetime wealth to consumption 
in various periods, these models show that the sign (and magnitude) of 
the correlation between the terms of trade and the current account 
balance need not be negative and depends critically on agents’ expecta- 
tions concerning the timing and duration of the disturbance to the terms 
of trade. 

One aspect which is ignored by all these papers--and which consti- 
tutes the point of departure of the present one--concerns the role of 
nontraded goods. The existence of a home goods sector turns out to 
provide an additional and distinct channel through which terms of trade 
changes affect the current account, namely through their impact on the 
real exchange rate. More precisely, as shown in Svensson and Razin 
(1983) and Frenkel and Razin (1987)) a terms of trade change has a 
direct effect (that is, an effect holding constant the time path of the 
real exchange rate) on the consumption based trade balance because it 
alters the excess of current GDP over aggregate spending, both measured 
in real terms. In addition to its effect on the level of national 
saving and spending, a terms of trade change also alters the ccmposi- 
tion of total spending among importables, exportables, and home goods. 
In general, therefore, from an initial position of equilibrium in the 
home goods sector, the real exchange rate will have to adjust. The 
movement in the real exchange rate in turn affects the real trade 
bal ante . This channel, operating through a change in the real exchange 
rate, I refer to as the indirect effect of a terms of trade change on 
the trade balance. 

Traditionally, in discussions of the so-called Harberger-Laursen- 
Metzler effect, only the direct influence of terms of trade changes on 
aggregate spending is included. In what follows, I show that the 
indirect effect may be of the same sign or of opposite sign to the 
direct effect and may be small or large so that, a priori, there is no 
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reason to regard the direct effect as having either greater or less 
significance than the indirect effect. In discussing the consequences 
of terms of trade changes for a country’s current account position, the 
total effect, which is the sum of the direct and indirect influences, 
should be considered. In order to do this, and in particular to gain 
some insight into the indirect effect itself, we must consider the 
question of how various shocks to the terms of trade--temporary or 
permanent, present versus future, will alter a country s real exchange 
rate. 

To anticipate some of the conclusions, we show that for certain 
parameter configurations, the total effect may be opposite in sign to 
the direct effect so that in general, the response of the current 
account to a change in the terms of trade is sensitive to whether or not 
the model incorporates nontraded goods. This suggests that the real 
exchange rate is potentially an important variable through which terms 
of trade shocks are transmitted to the current account. For example, we 
show that if the welfare effect is large relative to the intertemporal 
substitution effect, a temporary current deterioration in the terms of 
trade worsens the trade balance holding constant the real exchange rate, 
but may improve the trade balance once the response of the real exchange 
rate is taken into account. Further, we show that the imposition of a 
temporary (small) tariff (from an initial undistorted equilibrium) 
necessarily improves the trade balance (and similarly that an 
anticipated future tariff always worsens the trade balance) holding 
constant. the real exchange rate but may worsen the trade balance (or 
improve it in the case of an expected future tariff) once the real 
exchange rate adjusts. Finally, a permanent deterioration in the terms 
of trade always improves the trade balance if initially there is a 
deficit and the real exchange rate is assumed to be fixed. However, if 
the permanent deterioration in the terms of trade causes a real 
depreciation, a further worsening of the initial trade deficit position 
may result. 

The rest of this paper is organized in the following manner. In 
Section II, I briefly set out the analytical framework used for the 
remainder of the paper. The model is similar to the one used in 
Svensson and Razin (1983) and Frenkel and Razin (1987) except that it 
allows for one of the goods to be nontraded. In addition, I review the 
direct effect of a terms of trade change on the trade balance, that is 
the effect holding the real exchange rate constant. In Section III, I 
consider the effects of terms of trade shocks on the real exchange rate 
and in Section IV, I use these results in order to determine the total 
effect of a terms of trade change on the balance of trade. Section V 
reviews the main results of the paper and presents possible 
extensions. The paper concludes with a brief technical appendix. 
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11. The Analytical Framework 

Consider a two period model of a small open economy in which there 
are three goods: an importable, an exportable, and a nontradable good. 
In this economy, there is a representative agent who maximizes utility 
subject to the following budget constraints: 

(1) cxo + ~~0~~0 + pnOcnO + (l+rx,JB+ = TX0 + pmOY,O + P,&O + BO 

(2) cx, + pmlcm, + pn,cn, + (l+rxO)BO = TX,+ P~,Y,, + P,&,, 

where c 
im,ortaa4a~m~~da~~n~~~d~~~~~~ 
the endowments of exportables, 
tively; p and p 
nontradabT&; B-, “!s 

denote the 
the level 

consumption levels of exportables, 
respectively; Y 
importabl es, anatl;o~eF~d~~l”e~n~e~~~~~e 
relative price of importables and 
of initial debt (which may be positive or 

negative); BO rebresents borrowing between periods zero and one (which 
if negative, 
interest 

represents net lending) and rxt represents the rate of 
(for borrowing and lending) between periods t-l and t, t=O,l. 

The nwneraire is chosen to be the exportable commodity so that all 
assets and liabilities, as well as interest rates are measured in units 
of the exportable. There is no loss of generality in this choice of 
numeraire so long as there are no unanticipated relative price changes, 
since in this case an interest parity relationship will prevail between 
alternative debt instruments denominated in terms of different commodi- 
ti es. In what follows, relative price changes will be assumed to be 
fully anticipated. 

The real exchange rate will, for the purposes of this paper, be 
defined as the inverse of the relative price of nontraded goods in terms 
of exportables, that is l/p . . ’ 
tion and a fall in pnt denoeks a real depreciation. 

A rise in pnt denotes a real apprecia- 

In a model with three goods, there are in general two real exchange 
rates, one in terms of exportables (l/pnt) and the other in terms of 
importables (p /p 1. 
terms of expor?!kbl%, 

So long as the relative price of importables in 
p 

of the real exchange lp’ . in constant, the choice of either definition 
ra e 1 s completely innocuous. This is not the case 

when the shock being considered is a change in the commodity terms of 
trade since, in this case, a change in p 

mf 
will obviously have different 

effects on l/p 
exchange rate e fects o 

no and pm~/~S~~ou~ns~~,a~sfo lows, in considering the real 
we consider only the first 

definition, namely the effect on the relative price of exportables in 
terms of the home good, l/pnt. Simple algebra is then required to 
determine the effects of these shocks on the alternative definition of 
the real exchange rate, pmt/pnt , or on any weighted average of the two 
definitions, such as the consumption based measure of the real exchange 
rate. 
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Preferences are defined over the six goods cxo, c ’ ‘no’ 
C c: 

xl' ml’ 
and c 

nl 
and it will be assumed that the utile y function is m? 

weakly separable through time. Thus, lifetime utility U(cxo, cmO, cnO, 

C C 
xl' ml’ en,) may be written as U(Co(cxo, cmo, cnO), C,(cx,, cm,, c,,)) 

where C (.) and Cl (.) are the subutilities which are functions of the 
consump e. ion levels of the three commodities in periods zero and one, 
respectively. In addition, it will be assumed that the subutility 
functions are themselves homothetic so that, without any further loss of 
generality , they may be taken to be linearly hcmogenous functions of the 
consumption vector in each of the two periods. 

With these assumptions, the consumer may be viewed as solving a two 
stage optimization problem. In the first stage, the consumer chooses 
levels of c to minimize the cost of attaining subutility 
level C . 
goods w ich are functions of the temporal relative prices, Pmt and pnt, k 

,.fk’ ‘ml’ and ‘nt e so utlon to this problem yields demands for the three 

and total spending in that period, PtCt, where Pt is the price of a unit 

of subutility (or real spending), Ct. Pt, the consumption based price 

index, is a function of the relative prices pmt and pnt. 

In the second stage, the consumer chooses real spending levels 
C C to maximize lifetime utility subject to an intertemporal wealth 
cO,,is t Lai nt . Solving for B. in equations (1) and (2) and noting that 
spending, PtCt, equals cxt + pmtcmt + pntcnt, it follows that the inter- 

temporal constraint beccmes: 

(3) pO(PmO~PnO)cO + axlPl(Pml ‘pnl )‘I 

= TX0 + PmOymO + PnOynO + axl[‘xl + pmlyml + ’ nlYnl I 

- (l+rx -, , )B-, = w() 

where W 
0 

is the value of lifetime wealth measured in terms of export- 
ables. We note that the intertemporal budget constraint of the repre- 
sentative agent is identical to the condition that, over the lifetime of 
this economy (namely during periods zero and one!, the present value of 
the sum of the current account balances equals zero. This condition 
therefore reflects the assumption of perfect mobility of capital, that 
is of unlimited borrowing and lending at the world rate of interest, 
subject only to the economy’s intertemporal solvency constraint given by 
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equation (3). 1 / Normalizing the budget constraint, (equation (3))) by 
dividing by POT we have the intertemporal constraint relevant for the 
second stage of the consumer’s problem, viz.: 

(4) Co + ac,C, = WC0 

where “cl = (Pl/PO)ax, and WC0 = Wo/Po. 

In equation (4), all variables are measured in real terms, that is in 
terms of units of period zero subutility, Co. The solution to the 
second stage problem yields demands for C as functions of the 
intertemporal relative price, a 

cl ’ 
and re$la~~f~&ime wealth, Wco. 2/ - 

Having outlined the basic model, we now review the effect of terms 
of trade changes on the balance of trade, holding constant the relative 
price of nontraded goods (the inverse of the real exchange rate) in 
periods zero and one, pno and p,, . This corresponds to what was labeled 

earlier as the direct effect of a terms of trade shock and corresponds 
to the analysis in Svennson and Razin (1983) and Frenkel and Razin 
(1987). Following these authors, we define the consumption based trade 
balance in period t (TAcjt as 

(5) (TA& = (GDPclt - Ct(ac, ,Wco) 

where 

(6) ( GDPc) t = [Yxt + P,tY,t + pntYntl’Pt(pmt 9 pnt ) 9 t = 0,l. 

------ -- --- 
l/ In a forthcoming paper, I consider the effects of various terms of 

trade shocks under the assumption that agents have limited access to the 
international capi ta1 market. 

2/ The consumption based discount factor, ac,, is related to the 
(consumption based) real rate of interest in the usual manner, namely 

aCl = (l+rco) -1. The relationship between the real rate of interest 

and t.he exogenous world rate of interest is given by rcC = 
l+rXO ----- -1. 

vo 
Therefore a rise in PO or a fall in P1 raises the real rate of interest. 
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Consider the effect on the period zero trade balance of a temporary 
current, anticipated future, and permanent change in the terms of trade. 
Differentiating partially equation (5) yields the following expressions: 

(7) 
WAC)0 

alogpm* = 
Bmo[ hmO--Q)) + ( 1-Y) (l-)lmo) + YolC() 9 

(8) 
a (TAc)O 
am3Pm, = -B,,Y [(o-l) + Pm, lc,, 

a (TAc)O 
(9) 

--- = [~mO(~mO-~~O) + Bmo - (6,0-Bm~) y (lBa) - (1-Y)6mOpm0 am3P m 

- YBm, urn, lc, t 

where Bmt is the share of importables consumption in period t spending, 

i.e., B mt = P mtcmt’PtCt’ ‘mt 
is the ratio of production to consumption 

of importabl es i n peri od t , a fraction ranging between zero and one 

( ‘mt = Ymt/cmt); !lco is the ratio of current period real GDP to real 

spending, i.e., 
so 

= (GDPc)o/Co; Y is the share of saving in wealth, 

i.e., Y=a cl VW co 
and u is the intertemporal elasticity of substitu- 

ti on. In the derivation of equations (7), (81, and (9), preferences are 
assumed to be hcmothetic so that the elasticity of spending with respect 
to lifetime wealth is unity. 

For the derivation of equations (71, (81, and (9) and an explana- 
tion thereof, the reader may consult the references cited previously or 
the appendix at the end of this paper. The economics of these expres- 
sions are postponed until Section IV, where a comparison of the direct 
and total effects of terms of trade changes on the trade balance is 
undertaken. 

III. Terms of Trade Shocks and the Real Exchange Rate 

In this section, we discuss the effects of various terms of trade 
shocks on the real exchange rate, both in terms of familiar diagrams as 
well as analyti tally . Before beginning the detailed discussion of the 
various mechanisms through which changes in the commodity terms of trade 
alter the path of real exchange rates, it is worth mentioning three 
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broad channels which recur in the discussion: intratemporal substitu- 
tion, intertemporal substitution, and welfare effects. We discuss each 
of these issues in turn. 

First, a change in the commodity terms of trade, whether brought 
about by a change in the world relative price of importabl es or by 
policy actions (such as a tariff) affecting the domestic price, leads to 
substitution among goods within the period. Thus, for example, a 
deterioration in the terms of trade in period zero leads to increased 
consumption of exportables and hane goods in period zero if the three 
goods are net (Hicksian) substitutes or decreased consumption if they 
are net complements, all other things being held constant (including the 
level of utility, or welfare). This is the intratemporal or simply 
temporal substitution effect. 

Second, if the rise in the relative price of importables is con- 
fined to period zero, the real (consumption based) rate of interest also 
rises. This is so because a temporary current deterioration in the 

terms of trade (a rise in pm0 > raises the consumption based price 

index, PO (by the share, Bmo, of cm0 in total period zero spending), 

while tomorrow’s price index, P 
1' 

is constant, since pm, and p,, are 

assumed constant. 
today’s 

Since the ratio PO/P, rises, the relative price of 
consumption in terms of tomorrow’s goods has risen. This 

induces substitution of aggregate spending from period zero to period 
one. This rise in tanorrow’s consumption and fall in today’s consump- 
tion, brought about by the change in the intertemporal relative price 
and holding other factors constant, we refer to as the intertemporal 
substitution effect. We note that the key parameter governing the 
extent of intertemporal substitution is u, the intertemporal elasticity 
of substitution l/ (see equation (A.51 in the appendix). - 

Third, in addition to these intratemporal and intertemporal 
effects, a rise in p reduces welfare. The magnitude of this welfare 
effect (sometimes re?%red to somewhat loosely as a wealth effect in 
what follows) depends on the volume of imports at initial terms of trade 
(specifically on the parameter pmt, which indicates the ratio of produc- 
tion to consumption of importables in period t, t=O, 1: if p 
are in the autarky equilibrium in period zero and changes in 7’ 

= 1, we 

affect welfare; the volume of imports (relative to consumptionm8f 
do not 

l/ The possibility of substituting spending between periods, indepen- 
dent of the time path of income, depends of course not only on u, a 
parameter of the agent’s utility function, but also on institutional 
factors which govern the degree to which agents can borrow at a given 
world rate of interest in international financial markets. If the 
assumption of perfect capital mobility were relaxed, these other factors 
would cane into play. 



importabl es), and hence the welfare effect, rise as 1~ 
zero). 

mO falls towards 

The determination of the effect of terms of trade shocks on the 
relative price of home goods (the inverse of the real exchange rate) 
simply involves using the market clearing conditions in the market for 
nontradable goods in each of the two periods. These are: 

(10) cnO(PnO, Pmo9 POCO(ac,, Wco)) = Yno and 

(11) en, (P,, , Pm, 9 P,C, (ac,, Wco)) = Ynl - 

There are three types of shock which may be considered in the 
context of this simple model. A temporary current shock, an anticipated 
future shock, and a permanent shock. In each of the three cases, the 
equilibrium condition in both periods, equations (10) and (111, will be 

disturbed since, although pm0 (pm,) does not appear directly as an 

argument in the demand for c n, (c,,), real wealth, Wco, and the real 

discount factor, ac, , appear in both equations (10) and (11) and from 

equations (3) and (4), the budget constraint and normalized version 

thereof, W 
co 

and a 
cl 

are both functions of the four temporal relative 

prices ln the system, pmo, P m,, ‘no ’ and p 
nl ’ 

Differentiating equations (10) and (ll), we obtain: 

(12) (l-l 
nOPnO 

+ Bno)Pno + 

,. 

(rl 
nOPmO 

+ BmO);mO + nc sic, 
0 

+ WC0 = ino9 

(13) (rl 
nl ‘nl 

+ B,, )P,, + (n 
nlPml 

+ B,, ‘Pm, + nc aCLcl + WC0 = Yn,, 
1 

where n , n are the elasticities of demand for the nontradable 
ntPnt ntPmt 

good with respect to its own price and the terms of trade respectively; 
n c a is the elasticity of real spending Ct, with respect to the discount 

fatctor, ac, ; B,, is the share of nontradable goods consumption in period 

t spending, i.e., B,, = pntcnt/P Ct; 
fc 

and a circumflex above a variable 
denotes a proportional change. n the derivations of equations (12) and 
(131, we assume unitary elasticities of consumption with respect to 
spending and of total spending with respect to wealth. 
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The system of equations (12) and (13) can be solved to yield an 
equilibrium path of the real exchange rate as a function of the underly- 
ing shocks (to the terms of trade, to the world real discount factor, 
and to supply). 1/ In what follows, we abstract f rem supply shocks and 
shocks to the wo?ld interest rate 21 and consider the equilibrium 
response of p and p to various-terms of trade shocks. 
purpose, cons?8er Fig$e 1. 31 The NON0 and N,N, schedulesF~~p~~~~nt 
the loci of combinations of Pno and p,, which clear the period zero and 
period one markets for home goods, respectively. These schedules are 
drawn for given values of the exogenous variables, pm0 and pm,. For 
conveni ence, it is assumed that initially, pnO = p,,. Using equations 
(12) and (13) along with the Slutsky decomposition, the slopes of the 
two schedules are shown in the appendix to be 

(14) 
dloq,, ‘mOanm + ‘xOanx + &nOYa = 
dl ogpno 

NONO 
x3,1” 

and 

dloq,, 1 (1-Yh3,(p 
(15) 

.- .-- 
dlogpnO N N = B,, anm + Bx,anx + B,, (l-Y,-? 

11 

respectively, where u.. is the Allen elasticity of substitution between 
goods i and j. It isi&.sily verified that both schedules are positively 
sloped and that the NONO 
schedule. 4 / 

schedule is necessarily steeper than the N,N, 

--- - ----- -- I_- - 
1/ Government spending shocks could be easily acccmodated in our 

f r%ework as well. In the small country setting, changes in government 
spending do not affect the terms of trade or world interest rates, but 
they do alter the time path of the real exchange rate. There is, there- 
fore, a decomposition of the effects of fiscal policy on the current 
account into a direct (since changes in government spending directly 
affect national saving) and indirect (since changes in government spend- 
ing affect pno and p,, which indirectly affect national savings) com- 
ponent. This decomposition is analagous to the decomposition of the 
Harberger-Laursen-Metzler effect into its direct and indirect parts. 

2/ The effect of shocks to the world rate of interest on the current 
account also have an interpretation in terms of direct and indirect 
effects since they too alter equilibrium in the home goods markets and 
thereby affect the path of the real exchange rate. 

3/ This diagram has had extensive previous use (see, for instance, 
Dornbusch (1980) and Edwards (1987)). 

41 Edwards (1987) uses notions of stability--completely external to 
the model--in order to rank the two slopes. We show here that the model 
itself has sufficient structure to enable the two slopes to be ranked. 
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. . To gain some intuition into these results, consider a rise In p,D 
from A to B in Figure 1. This creates excess supply for c and excess 
demand for c In the period zero market, the excess supp y “P ccxnes 
about via a c!’ * emporal substitution effect away f rem home goods and in 

favor of both tradable goods (~mOu~+BxOunx) and an intertemporal 

substitution effect (B,DYo). In the period one market, however, the 
excess demand results exclusively from the intertemporal substitution 
effect ((l-Y)!3 

“9 
a), since p 

“9 
is not an argument in the demand for 

C function. hese excess 
e$!iations (14) and (15). ‘/ 

emands correspond to the numerators of 

It is noteworthy that, in each ease, the intertemporal substitution 
effects derive frcm changes in the consumption based rate of interest: 
a rise in p 

“?. 
raises the consumption based rate of interest which 

induces subs ltution of aggregate spending (part of which falls on home 
goods) fran period zero to period one. 

With excess supply for c 
9 

and excess demand for c at point 0, we 
need a rise in p to clear bo h markets. This is so bg&ause a rise 
in pnl lowers th!?consumption based rate of interest. This raises 

demand for cnO by the amount YBnl u (which appears in the denominator of 

equation (14)) and reduces the demand for c n, by B,,(l-Y)u (which 

appears in the denominator of equation (15)). In addition, there is a 

temporal substitution effect, ~m,unm+~x,unx, which also reduces the 

demand for cn, (and raises demand for tradable goods). This temporal 

substitution term, along with the intertemporal effect, appear in the 

denominator of equation (15). This argument establishes that both the 

NONO and NINl schedules are positively sloped. 

We now must show that from point B in Figure 1, a larger rise in 

P (to point D) is necessary to clear the period zero market than is 
r”e&ired to clear the period one market (to point C). To verify that 
the N N schedule is indeed steeper than the NONO schedule, note that 
the dif erence between the two slopes is given by l$ 

(16) 
dl ogp,, dl oq,, 

dl wno 
NONO 

dl ogp nO NN 
1 1 

---- - 
J-1 It is relevant to note that there are no welfare effects arising 

from movements along the NON0 and N,N, schedules. This follows from the 
assumption that the home goods sector clears in each period. 
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CS mO”nm + B x0’nx + B nOYUICBmlUm + Bxlunxl + ~n~(l-Y)uCB~Ou~+t?xOu~xl 

CB + !3 + B,,,WYhJl v&i- 
- > 0 

ml ‘nm xl ‘nx 

which is unambiguously positive. To gain sane intuition concerning this 
result, consider a benchmark case in which the path of aggregate real 
spending is flat over the life cycle, so that Y = 1-Y. (The result 
holds in the general case as well, as equation (16 1 shows .) 

In this case, the intuition is very clear. First, recall fran the 
previous analysis that at point B, the size of the disequilibrium in the 
period zero market (the numerator of equation (14)) is larger than the 
size of the disequilibrium in the period one market (given by the numer- 
ator of equation (15))) the difference between the two consisting of the 
temporal substitution effect. Second, recall that a rise in pnl 
(which is needed to clear both markets) has a greater impact on the 
period one market (this effect is given by the denominator of equation 
(15)) than on the period zero market (given by the expression in the 
denominator of equation (14))) the difference being once again the 
temporal substitution effect. Thus, at point B, the magnitude of the 
disequilibrium in the period zero market exceeds the magnitude of the 
disequilibrium in the period one market and, to eliminate a disequilib- 
rium of given size requires a larger rise in p in the period zero 
market than in the period one market. For bot!?these reasons, the 
NON0 schedule is steeper than the NINl schedule. 

Having discussed the diagrammatric apparatus, we now turn to the 
analysis of terms of trade shocks. We discuss temporary current, antic- 
ipated future, and permanent shocks to the terms of trade. 

1. Temporary current terms of trade changes 

Consider a temporary current deterioration in the terms of trade, 
A ,. 

i.e., pm0 > 0 and pm, = 0. The rise in the relative price of imports in 

period zero affects both the NON0 and the NlN 
appendix we show that the horizontal shifts o 8 

schedules. In the 
these loci are, respec- 

ti vely: 

(17) 
dl ogpno 

dl ogpmo 

(18) 
d 1 own0 

dl OQPmO 

- ‘mOrunm -{(l-Y) il-lJmo) + YOJ 1 
= 

-CB mO”nm+BxOunx+BnOYu’ 
and 

NONO 
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As usual , the numerators of equations (17) and (18) indicate the 
magnitudes of the excess supply created by a proportional rise in p in 
the period zero and period one markets, respectively. The denomina ors v” 
indicate the magnitude by which a (proportional) change in pno affects 
excess demand for c arc . Accordingly, 
tion (17) is negati3 sincg’a rise in p 

the denominator in equa- 

“P 
creates negative excess demand 

for cnO but the denominator in equation 18) is positive since a rise 
in p creates positive excess demand for c . The mechanism in the 
f irsv’case involves both temporal and interpimporal effects--and hence 
temporal and intertemporal elasticities of substitution--whereas in the 
second case, the only mechanism is the intertemporal substitution. 

Consider now the numerators of equations (17) and (18). Turning 
first to expression (17 1, it can be seen that whether the NON0 schedule 
shifts to the right or to the left depends only on whether 

U nm p [(l-Y) (1-lJmo) + vol. The intuition of this result can be seen by 

focusing on equation (10). There we see that a rise in pm0 affects the 

demand for cnO via three separate channels: (i) a temporal substitution 

effect since p m0 
enters directly as an argument in the demand for c n0 

function; (ii) the price index effect since a rise in pm0 raises the 

consumption based price index, P 0’ 
and hence raises the value of 

spending PoCo; and (iii) the real spending effect since a rise in 

P alters both the real (consumption based) rate of interest and the 
r%l value of wealth (see equations (3) and (4)) and hence affects the 
demand for real spending in period zero, Co. We consider each of these 
three effects in turn. 

The size of the temporal substitution effect depends of course on 
whether importables and nontradables are gross substitutes or gross 
complements in demand. In the former case, a rise in p creates posi- 
tive excess demand for c 

9’ 
and conversely. The magnitu “8 e of this 

effect simply depends on he elasticity of cnO with respect to pm0 which 

can be shown to be equal to BmO(unm -1) (by using the Slutsky decomposi- 

tion). Obviously, the gross substitutability or complementarily of the 
two goods is determined by whether unm >< 1. 

The price index effect is always positive, A percentage rise in 

‘m0 
raises P 

0’ 
the consumption based price index, by BmO, the expendi- 

ture share of importables in period zero spending. The rise in PO 

raises total spending PoCo(.) and, assuming a unitary elasticity of 

demand with respect to total expenditure, creates an excess demand for 
,. 

C 
n0 

equal to B mO times pmo. 
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Further, the real spending effect is always negative, i .e., a 
temporary current deterioration in the terms of trade always reduces 
current period real spending. There are two channels at work here: a 
real wealth effect and an intertemporal substitution effect. From the 
budget constraint (equation (3)), we see that a rise in pm0 raises the 

value of wealth (in terms of exportables) by the amount (l-Y)B,o~mO but 

that real wealth, Wco, actually falls by the amount (1-Y )Bmo~mO - BmO 

due to the increase in the price index, PO, used to deflate wealth, Wo. 
Given the assumption of unitary spending elasticities with respect to 
wealth, the real wealth effect lowers demand for c nO by the amount 

(l-Y)BmoPmo - BmO. Second, the rise in pm0 lowers the real discount 

factor and this reduces the demand for Co by the product of BmO and the 

elasticity of C0 with respect to CY c, which is simply Y(a-1). Summing 

these two effects, we obtain the real spending effect as 

-BmoI (1-Y) ‘l-lJme’ + volt which is unambiguously negative. This result 
accords with in uition since, in the case of a temporary current 
deterioration in the terms of trade, real wealth falls, and the real 
rate of interest rises. These two effects are mutually reinforcing as 
they affect real spending, Co. The proportional effects on Co and cnO 
are the same given the assumption of homotheticity. 

Finally, as is easily verified, the sum of the temporal substitu- 
tion, price index, and real spending effects yields precisely the numer- 
ator of the expression in equation (17). As can be seen from that 
expression, if importables and hane goods are net complements in demand 
(CJ nm < 01, the NON0 schedule necessarily shifts to the left. If on the 

other hand, u nm > 0, the temporal substitution effect is positive and 

mitigates the other effects. The NON0 schedule will shift to the right 

if u nm > C(l-Y)(l-urn01 + YU] and conversely. Note further that the real 

wealth effect plays no role if urn0 = 1. This is the case in which, at 

the initial terms of trade, the small country is close to the autarky 
equilibrium. In this case, only the relative magnitude of the temporal 
and intertemporal (compensated) elasticities (i.e., whether unm p Yu) 

determines the direction of the shift in the NON0 schedule. 

Consider now the market clearing condition in period one, equa- 
tion (11). A rise in p affects the demand for home goods next period 
(period one) only via t% real spending effect. In contrast to the 
period zero equilibrium condition, there is neither a temporal substitu- 
tion effect nor a price index effect. This result is due to the joint 
assumption that preferences are weakly separable and homothetic. 

Real spending in period one, C,, is influenced according to two 
separate channels: the rise in pm0 raises the consumption based rate of 
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interest which in turn raises the demand for c (the intertemporal 
substitution effect), while the negative real %alth effect lowers the 
demand for c . Specifically, the intertemporal substitution effect is 
equal to thenAroduct of the change in the consumption based discount 
factor, -B 

me’ 
and the elasticity of period one real spending with 

respect to he rate of interest, -[(l-Y)a + Y]. The sum of this inter- 
temporal substitution effect and the real wealth effect, given pre- 

viously as !3moC(1-Y)~mo -11, yields precisely the expression in the 

numerator of equation (15). As can be seen, the real spending effect on 
the demand for c is ambiguous, reflecting a conflict between the 
negative wealth !$d positive intertemporal substitution effects. If 

pO 
= 1 so that, at the initial terms of trade the economy is close to 

t!e autarky equilibrium, the N N schedule necessarily shifts to the 
left. This is so because, in 2 h& neighborhood of the autarky equi- 
librium, the temporary terms of trade deterioration raises the demand 

for c through the intertemporal substitution channel alone; there is 
no mi!!gating wealth effect. 

In Figure 2, we depict graphically two possible equilibria. In 
both panels, we assume that the terms of trade shock occurs around the 
autarky equilibrium, that is urn0 = 1. In panel a, the temporal elas- 
ticity is assumed to exceed the intertemporal elasticity. In this case, 

the rise in pm0 shifts the NON0 to the right, In panel b , the NON0 

schedule shifts to the left, reflecting the assumption that anm < Ya. 

Thus in panel b, the effect on the demand for cnO of the rise in the 
real rate of interest more than offsets the temporal substitution 
effect. In both panels, the N Nl 
be seen in panel a, the equill 4 

schedule shifts to the left. As can 
rlum moves from point A to point B and a 

temporary deterioration in the terms of trade necessarily leads to a 
real appreciation in both periods. In panel (b), the equilibrium moves 
from point A to point B’ and there is a fall in p 
This result is, however, not general as experimen ing with the figure to 

and a rise in pnl. 

will reveal. The analysis is therefore capable of generating a wide 
range of paths for the real exchange rate in response to a temporary 
terms of trade shock. The phenomenon of equil ibri um overshooti ng, 
whereby the real exchange rate moves more in period zero than in period 
one and which has been suggested by Edwards (1987) as a possible 
response of the real exchange rate to the imposition of an anticipated 
future tariff, can also occur in the case of a temporary current terms 
of trade change (this case is illustrated in panel a). Finally, note 
that although the shock is confined to period zero, part of the adjust- 
ment in the real exchange rate occurs in period one when there is no 
change in any “fundamental .‘I 
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In the appendix, we derive the following general result for the 
. . . equal ibrlum response of p ho (the inverse of today’s real exchange rate) 

to a temporary current deterioration in the terms of trade 11 

dl ogPno 

(19) dlogPmO 
= [~~-{(1-~)(1-~~~) + Yuj]Al + [y,&l-~mo)b2 

where 

BmO[ ’ idtlITl + 8 xl ‘nx 1 
Al = ~~m0~nm+Bx00&3m, oni+Bx, onx+Bn, (l-Yj-61+B,gYoeB,l~n+~x~~nxi 

BmoBn, (1-Y) u 
-- 

A2 = ~~~~~~~~~~~~~~~ L B,, unm+~x, unx+8n, (1-y) ‘J~~noY~~~ml~nm+~xl~n~~ 

andA LO, 
substl tution 

A2 L 0 by the negative semi-definiteness of the Slutsky 
matrix. 

Thus, we have the following propositions: 

Proposition 1: The nature of the response of the real exchange rate to 
a temporary current disturbance of the terms of trade depends on the 
relative magnitudes of the temporal, intertemporal and welfare effects. 
Specifically , a temporary current deterioration in the terms of trade 
always causes a contemporaneous real depreciation if importables and 
home goods are Hicksian complements. This is because in this case, all 
three effects lead to a lower current demand for hane goods. However, 
if nontradables and importables are Hicksian substitutes, then there is 
a conflict between the temporal substitution effect (which favors a 
contemporaneous real appreciation) and the (net) intertemporal and 
welfare effects which favor a real depreciation. 21 - 

Proposition la: Autarky 

If the economy is initially close to the autarky equilibrium, then 
the welfare effect is zero. It follows that the response of the real 
exchange rate depends only on the relative magnitude of the temporal and 
intertemporal effects. 

It is relevant to note that the autarky case applies precisely to 
the analysis of tariffs. Specifically , suppose that the government 

- - - -  - -  - - - -  - I _ - - - -  

l/ The result for p,, is given in the appendix. 
?/ Ifu > max {Cl-Y) (l-u,,) + Yul, (l-~mo)l, a temporary current 

te&s of t%de deterioration always causes a real appreciation. 
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imposes a tariff (in period zero only and from an initial, zero tariff 
equilibrium) and redistributes the revenue in a lump sum fashion. Then 
the effect of the tariff on the real exchange rate is identical to the 
effect of a temporary rise in the world relative price of importables, 
in the neighborhood of the autarky equilibrium. The reason is of course 
that both events have the same effect on the internal terms of trade of 
this small country and neither has any welfare effect to first order. 

Proposition lb: Complete Speci al izati on 

If the economy is currently completely specialized in the produc- 
tion of exportables and home goods, then the welfare loss associated 
with the terms of trade deterioration is maximized. We can distinguish 
three cases. 

Case 1: Suppose preferences over lifetime spending are loga- 
rithmic. In this case, the intertemporal elasticity of substitution is 
equal to unity. Then, a temporary current deterioration in the terms of 
trade causes a real appreciation if and only if importables and nontrad- 
ables are gross substitutes. The intuition of this result is that 
if u = 1, then the real interest rate elasticity of current period real 
spending is equal to zero. Further, with p = 0, the welfare effect, 
which is proportional to (minus) the ratio o mF . imports to consumption of 
importabl es, -(l-p,,), is in this case proportional to (minus) one. Now 
there is a real appreciation if and only if the temporal substitution 
effect (which is proportional to e the elasticity of substitution 
between home goods and importables 5”’ dominates the sum of the intertem- 
poral and welfare effects. The former equals zero while the latter is 
proportional to (minus) one. It follows that if u exceeds unity , 
there is a real appreciation, and vice-versa. Thi”smis equivalent to the 
criterion that there is a real appreciation if and only if nontradables 
and importables are gross substitutes. Finally, it is relevant to note 
that this criterion is the same as the condition given in Dornbusch 
(19741, in the context of a static model, and it emerges as a special 
case (namely when pm0 = 0 and u = 1) in the intertemporal framework used 
here. 

Case 2: Suppose u < 1. Then a temporary current deterioration in 
the terms of trade, which raises the real rate of interest, raises real 
spending in period zero. The (gross) intertemporal substitution effect 
therefore favors a real appreciation today. Therefore, in comparison to 
the first case, there will be a real appreciation even if u falls 
short of unity by a margin, where the margin depends positi%ly on the 
difference between the intertemporal elasticity of substitution 
parameter and unity. 

Case 3: Suppose u > 1. In this case, the intertemporal effect 
lowers real spending in period zero and therefore favors a real depreci- 
ation. It follows that in comparison to the first case, there will be a 
real appreciation only if u exceeds unity by a margin, where the 
margin depends positively oimthe degree of intertemporal subs ti tuti on. 
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The three cases suggest that although a rise in pm0 always raises 
the real rate of interest, this real interest rate change may have very 
different effects on real spending and hence on the real exchange rate. 
Whether a rise in the real rate of interest raises, lowers or leaves 
current spending unchanged depends on whether the intertemporal 
elasticity of substitution falls short of, exceeds, or is equal to 
unity. 

2. An anticipated future terms of trade change 

Consider now the effect of an anticipated future deterioration in 

the terms of trade on the path of the real exchange rate. Setting 
,. 
P > 0 and p = 0 in equations (12) and (13), and using the Slutsky 
d%ompositiony’we can compute the horizontal shifts in the two equilib- 
rium schedules, NON0 and N,N,. These are 

(20) 
dl wno B,,+J-bJml)l 
dogp,, 

NONO 
= BmOunm+B,Ounx+BnOYu 

and 

(21) 
dl own0 -gml [‘run -{ (1-Y 1 u+Y (lV,, ) II 

= 
dlogpm, f3nO(1-Y)u 

. 

NINl 

Consider first equation (20). A rise in pm1 affects the period 
zero equilibrium condition vi a two channels. By lowering the real 
consumption based interest rate, the future deterioration in the terms 
of trade causes substitution of aggregate spending (part of which falls 
on nontraded goods) from period one to period zero. The magnitude of 
this effect is governed by the intertemporal elasticity of substitu- 
ti on, u, and is positive in terms of its impact on today’s relative 
price of home goods, p On the other hand, the future deterioration 
in the terms of trade !%wers wealth. The wealth effect lowers spending 
in period zero, and hence reduces the demand for home goods today. The 
magnitude of this effect, which is negative in terms of its impact on 
today’s relative price of home goods, is proportional to the ratio of 
imports to consumption of importables in period one, (l-urn1 ). Overall, 
the N N locus shifts to the right if the intertemporal substitution 
effec ?O outweighs the wealth effect, that is if u > (l-pm,), and con- 
versely . 11 - 

-- - ----_ ~- -- 
l/ We note that in comparison to the effect of a current deteriora- 

ti% in the terms of trade, there is no temporal substitution or price 
index effect in the case of an anticipated future disturbance. 
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Consider now the N,N, schedule. From equation (21), we see that an 
anticipated future deterioration in the terms of trade affects 
tomorrow’s market for nontradable goods in a way which is analogous to 
the effect of a current terms of trade shock on today’s home goods 
market. The only real difference arises frcm changes in the values of 
the various elasticities over time, which are in turn functions of the 
underlying parameters: the expenditure shares, the temporal and inter- 
temporal elasticities of substitution, the average saving propensity, 
and the ratio of imports to consumption of importables. Accordingly, we 
see that a rise in p may induce substitution in favor of or against 
home goods, c 

thfs 
as !'result of the temporal substitution effect. The 

magnitude of effect is of course governed by the temporal price 

elasticity, B,, unm. If um > 0, the goods are net substitutes and a 

rise in pm, treat es excess demand for c 
nl' 

and converse1 y . In addition 

to the temporal substitution effect, there is a negative effect on 
aggregate real spending, C which tends to reduce the demand for 
This effect operates throu& two channels: 

c 
a negative real wealth nl * 

effect, which equals -BmlY(l-uml) and a negative intertemporal 

substitution effect, which equals -B,,(l-Y)u. The latter effect 

reflects the fall in the real rate of interest due to the increase in 
the price of importables which is expected in the future. Thus, the 
overall shift in the N, N, schedule reflects the sum of the temporal 
substitution effect (which may be positive or negative) and the negative 
real spending effect. 

In Figure 3, we consider a benchmark case in which in period one, 
the economy operates close to the autarky equilibrium, so that p is 
close to unity. In this case, we can readily see that the rise ?I! p 
necessarily causes the N N o O.schedule to shift to the right. In paneTA a 
and b, we consider two possibilities for the N N schedule. In panel a, 
the temporal elasticity of substitution is ass?mkd to exceed the (abso- 
lute value of the) compensated elasticity of period one real spending 
with respect to the rate of interest. In that case, the rise in p 
causes excess demand for c and the N N schedule shifts to the le t. 
In panel b, we consider thg’opposi te cisk in which 

ml 
u nm < (l-Y)u. 

In panel a, the equilibrium moves from point A to point B and the 
real exchange rate necessarily appreciates today as well as tomorrow. 
However, in general whether pno rises more or less than p (it can do 
either) depends on the relative magnitude of u and u t\L temporal and 
intertemporal elastici ties of substitution. Thus, apfn the case of a 
temporary current shock to the terms of trade, the real exchange rate 
may either over- or undershoot its new long-run value. Furthermore , it 
is noteworthy that even though no “fundamental” has changed in period 
zero, part of the adjustment of the real exchange rate occurs in that 
period. 
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In panel b, 
and p falls. 

the new equilibrium is at point B’ at which pno rises 

with eke 
This result is, however, not general as experimenting 

diagrammatic apparatus will reveal. 

Returning now to the general case (i .e., pm, + 11, we show in the 

appendix that the equilibrium response of today’s relative price of 
nontraded goods to an anticipated future deterioration in the terms of 
trade A/ is given by: 

(22) 
dl %Pno 

dlo@;Pm, = 
A+-(l-urn,)1 + Aq [Onm-(l-tim,)l’ 

where 

“3 = 

YBml(Bmla~+Bxlanx’ 
(8moUnm+8x0~nx) (B,, unm+~xjunx+8n~ (1~Y)u)+8nOYu(8~~u~+Bx~u~x) 

and A4 = 
YBmlBnl’ 

( ~mOUm+8x0Unx) (8ml Um+Bx, unx+Bn~ (1~y)u)+8~0Yu(8~~urmf8x~u~~) 

and where A > 0 by the negative semi-definiteness of the 
Slutsky sub~tft~t~~~ i!tFix . From equation (22), it is clear that 

dlwnO 

dlogp,, 2 as I 
anm ? (l-vti) and 

u p Cl-PmlL 

In comparison to expression (19), equation (22) reveals that high 
values of both the temporal (u ) and intertemporal (u) elasticities of 
substitution are mutually reinercing in their effect on today’s real 
exchange rate in response to an anticipated future deterioration in the 
terms of trade whereas they have opposing effects in the case of a 
temporary current terms of trade shock. This fact reflects the differ- 
ent real interest rate effects of current and anticipated future changes 
in the terms of trade. 

The analysis of anticipated future shocks to the terms of trade 
yields proposition 2. 

Proposition 2: An anticipated future terms of trade change will in 
general alter the real exchange rate in the present, that is in periods 

- 
A/ For the response of p,, , see the appendix. 
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before any “fundamental” has changed. A future deterioration in the 
terms of trade will cause a real appreciation today if the temporal 
elasticity of substitution between importables and nontradables, u 
and the intertemporal elasticity of substitution, u, both exceed tl%’ 
critical value, (1-p ), which equals the ratio of imports to consumption 
of importabl es. Fur[eher, once this critical value is attained, the 
larger are both elasticities of substitution, u and (J , the larger is 
the magnitude of the real appreciation. Finally, if %th elasticities 
fall short of the critical value, an anticipated future deterioration in 
the terms of trade causes a real depreciation today. 

Two special cases may be of interest. Suppose pm, = 0 so that the 
home economy is completely specialized in the production of exportables 
and home goods in period one. 

Case 1: u = 1, in which case importables and nontradables are 
neither gross su stitutes “p: nor gross complements. Then a sufficient 
condition for an expected future deterioration in the terms of trade to 
lead to a real appreciation today is that real spending in the two 
periods be gross substitutes, and vice-versa. This parameter configura- 
tion highlights the separate role of intertemporal substitution and 
shows clearly that even if the demand for home goods is independent of 
the terms of trade temporally, terms of trade shocks nonetheless affect 
the real exchange rate. This contrasts with earlier analyses carried 
out in the context of static models (e.g., Dornbusch (1974)) where 
intratemporal substitution is the only mechanism by which terms of trade 
changes after the real exchange rate. 

Case 2: u = 1. In this case, 
the rate of interest is zero. Here, 
dot3 Pno 

dog Pm, 
to be positive is that importables and home goods be gross 

substitutes, and vi ce- versa. This situation highlights the separate 
role of temporal substitution. 

Before turning to an analysis of the effects of permanent terms of 
trade shocks, it is worth mentioning, in analogy to previous remarks 
concerning the effects of tariffs that, around the autarky equilibrium 
(v = l), the effect of an anticipated future terms of trade 
de?%ioration is identical to the effect of the anticipation of the 
imposition of a tariff (with lump sum redistribution of the proceeds), 
assuming that initially there are no distortions in the economy. 

Having analyzed the case of temporary (current and future) shocks 
to the terms of trade, we now have all the necessary ingredients to 
address the question of permanent shocks. 
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3. Permanent terms of trade changes 

The effect of a permanent deterioration in the terms of trade can 
,. A 

be found by setting pm0 = pm, = pm in equations (12) and (13) and using 

the Slutsky decomposition. Assuming that the expenditure share and 
production-consumption ratio of inportables do not vary over time, the 
horizontal shifts in the NON0 and NlNl schedules are 

(23) 
dl wno Bm[“run -h.lm) I 

dl w, = Bmunm+BxO~nx+BnOY~ 
and 

NONO 

(24) 
dlomnO -Brnianm - WLL,) 1 

dNprn N N = 
1 1 

BnoW)u - 

Thus, a permanent deterioration in the terms of trade has two 
effects: first, by permanently raising the relative price of import- 
abl es t the terms of trade change permanently alters the temporal compo- 
si tion of spending. The magnitude of the temporal substitution effect, 
which may be positive or negative, is governed by u the elasticity of 
substitution between importables and nontradables. “!3’ econd, the perma- 
nent deterioration in the terms of trade lowers welfare. The magnitude 
of this welfare effect, which is always negative in terms of its impact 

on the demand for c 
n0 or c nl ’ 

is governed by (l-pm), the (assumed con- 

stant) ratio of imports to consumption of importables. Clearly, we see 

that the NON0 schedule shifts to the right and the N,N, schedule to the 

left if unm > (l-u,), and conversely. These two cases are illustrated 

in F.igure 4. In panel (a), we assume unm > (l-pm). In that case, a 

permanent deterioration in the terms of trade leads to a real apprecia- 

tion in both periods. In panel (b), we assume unm : (l-p,) so that the 

permanent terms of trade deterioration leads to a real depreciation in 

both periods, The intuition of this result is clear: if u nm > (hm), 

the positive substitution effect outweighs the negative wealth effect so 

that the rise in pm raises (permanently) the demand for nontradables. 

Given the supply, a rise in both pnO and p,, is necessary to clear the 

home goods sector. Conversely, if 0 < (1-p >, the negative welfare 
effect dominates and a permanent det!%ioratiot in the terms of trade 
lowers permanently the demand for home goods, resulting in a real 
depreci ation in both periods. 
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Finally, panel a illustrates the phenomenon of equilibrium over- 
shooting while panel b illustrates equilibrium undershooting. These 
results are, however, not general since point B in panel a could 
obviously be located above the 45 degree line, and conversely for point 
B’ in panel b. 

In the appendix, we show that the equilibrium response of today’s 
relative price of nontraded goods to a permanent deterioration in the 
terms of trade is given by: 

(25 

where 

) 
dlwnO 

d-logprn 
= A 

5 km -(l-urn) I 

Bml: Bm’JmfBx, unx+Bn, 01 
A5 = ~Bmonm+Bx,unx+B~1-Y~ullBmunm+8xounx~+BnOYuCBmunm+8xlunxl b OS 

Equation (25) reveals that the effect of a permanent terms of trade 
change on the real exchange rate is very similar to the effect derived 
in the context of static (one period) models. Specifically, if p = 0, 
so that the economy does not produce importables, then a permanen? 
deterioration in the terms of trade raises the relative price of home 
goods today if importables and nontraded goods are gross substitutes 
(u > l?, and vice-versa. 
gi%n 

Note that this is precisely the condition 
in Dornbusch (1974) in the context of a static model. 

Finally, if we assume that p = 1, so that at the initial terms of 
trade the economy operates close !!o the autarky equilibrium, then a 
permanent deterioration in the terms of trade has exactly the same 
effect as the imposition of a permanent tariff (with lump sum redistri- 
bution of the proceeds) from an initial equilibrium with zero tariffs. 
If importables and nontradables are net substitutes (unm > 0) there is a 
real appreciation, and vice-versa. 

The analysis of permanent terms of trade changes leads to the 
following proposi tion: 

Proposition 3: The effect of a permanent terms of trade disturbance on 
the real exchange rate depends on th n relative magnitude of the temporal 
elasticity of substi tutioti between importables and nontradables, u 
and the ratio of imports to consumption of importables, (l-pm). If”Che 
value of u exceeds this critical ratio, a permanent terms of trade 
deteriorat?% causes a real appreciation in both periods, and con- 
versely . The absence of intertemporal considerations from the analysis 
is a consequence of the assumption of constant expenditure shares. With 
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this assumption, a permanent terms of trade change does not alter the 
real rate of interest. 

IV. The Harberger-Laursen-Metzler Effect in 
the Presence of Nontraded Goods 

The effect of various shocks to the terms of trade on the path of 
the real exchange rate is an important ingredient in the analysis of the 
Harberger-Laursen-Metzler effect. In particular, the total effect of a 
terms of trade change on the trade balance can be decomposed into a 
dire’zt effect (holding constant the path of the real exchange rate) and 
an indirect effect (operating through changes in the real exchange rates 
caused by the shock to the terms of trade which in turn feed back to 
alter the trade balance). Accordingly , we may write: 

(26) 
dUAJO a(TAJO 1 a(TAc)O dlogpnt 

dlogpmO = alogpmO + 20 alogpnt dl ogp,0 ’ 

(27) 
d(TAJO a (TAc)O 1 WTAc)O dlogpnt 

dlogpm, = ah3Pm, + tE0 alOgpnt dlogpm, ’ 

(28) 
d(TAJO a(TAJO 1 a(TAJO dlownt 

dlogprn = ai0gp m + 20 alOgpnt dlwm ’ 

where 
a(TAc)O a(TAJO UTAJO 

alOgPm 3 alOgpml’ am3Pm 
are given in equations (71, (81, and 

(91, respectively, and correspond to the direct effect of a terms of 
trade change and where the term-s inside the summation signs represent 
the indirect effect of a terms of trade change on the balance of trade. 

To gain insight into the indirect effect, we need to determine how 
real exchange rate changes affect the consumption based trade balance. 
Differentiating equation (5)) the following expressions are easily 
der-i ved: 

[( :l-v,o) + YOICO’ 



- 25 - 

(30) 
a(TAc)O 

am3Pn, 
= -B,, cYolco. 

As can be seen from equation (29), a temporary current rise in the 
relative price of hcme goods, p 
balance via two separate channe%l 

affects the consumption based trade 
a real income effect BnO (l-pco) and 

a real spending effect BnOYo. The real income effect is positive if 

%O < 1, i.e., if at the initial terms of trade the country has a trade 

deficit and is negative if pcO > 1, that is if initially the country has 

a trade surplus. The reason is clear: ifp <l, there is excess 
demand for tradables in period zero so that z’fall in their relative 
price (a rise in p ) raises real income. Conversely, if u > 1, there 
is excess supply op’tradables in period zero so that a fallC?n their 
relative price lowers real GDP. 

The only mechanism through which a change in pno affects real 
spending , C 
because of ?’ 

is purely via intertemporal substitution. This is so 
he assumption that the home goods market clears in each 

period. Since nontraded goods are neither in excess demand nor excess 
supply, there is no aggregate wealth effect due to a change in their 
relative price. However, a rise in p 

ilo 
raises the real rate of interest 

relevant for consumption decisions an this reduces spending (and there- 
fore improves the trade balance) by the product of the change in the 
discount factor, which equals B and the compensated elasticity of 
spending with respect to the ine%est rate, which equals Ya. 

Consider now equation (30). A rise in p,, affects the period zero 

trade balance only by altering real spending, Co (since there is no 

effect of a change in p,,, on current real incane, (GDP ),). Again, and 
for the same reason as above, real spending is affectes only by altering 
the intertemporal terms of trade. The rise in p,, raises the discount 
factor 0 by the magnitude B,, 
spendingCAy the product of B 

and this raises current period real 
and the compensated spending elasticity, 

Ya. The increase in real spe”Ading corresponds to a worsening of the 
period zero trade balance. 

We are now in a position to derive the total effect of a terms of 
trade change on the trade balance. We consider first the case of perma- 
nent shocks and then move on to determine the effects of temporary (cur- 
rent and anticipated future) terms of trade changes. 
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1. Permanent terms of trade changes 

To sharpen the analysis, we will consider a benchmark case in which 
expenditure shares and production-consumption ratios are stationary. 11 
To motivate this assumption, recall from the definition of the real 
discount factor, that a permanent rise in the relative price of import- 
ables raises the real rate of interest if Bmo, the period zero expendi- 
ture share of importables, exceeds f3,, , the period one expenditure 
share, and vice-versa. If BmO = B,, f then a permanent deterioration in 
the terms of trade leaves the real Interest rate unchanged. Thus, in 
contrast to temporary terms of trade shocks which always alter the real 
rate of interest, our assumption of constant expenditure shares implies 
that in the case of permanent shocks, the main channels influencing the 
behavior of the trade balance are temporal substitution and welfare 
effects, rather than intertemporal effects. 

Substituting the relevant expressions into equation (28) and assum- 
ing that all expenditure shares and production-consumption ratios are 
constant , the total effect of a terms of trade change on the period zero 
real trade balance is given by 

(31) 
d(TAc10 

dlogpm = m 5 hco]Co + Bn[1-~c0]Co[“ron-(l-~m~]~5. 

Consider the first term in equation (31), which represents the 
direct effect. As can be seen, the sign of the direct effect is deter- 
mined solely by the initial trade balance position of the country: it 
is positive if at the initial relative price structure, the economy runs 
a trade deficit (pco < 1) and it is negative if the country has a trade 
surplus (lJco > 1). If initially the trade account is balanced, then the 
permanent rise in the relative price of imports lowers real income and 
spending by the same amount and the trade balance is unchanged. 

The second term in equation (31) is the indirect effect and its 

sign depends on two factors: 
> 

the first is whether anm < l-p,, and the 

second is whether p co 2 la The sign of the expression [ onrn - (l-pm)] 

determines the sign of the change in the relative price of hane goods as 

a result of the deterioration in the terms of trade. If unm > l-urn, the 

permanent rise in pm leads to a permanently lower real exchange rate, 

and conversely. The term [l-u,,] translates the change in the real 

exchange rate into a change in the balance of trade. If UC0 < 1 so 

l/ The ingredients necessary for consideration of the general case 
are given in the appendix. 
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that, initially, the country has a trade deficit, then the real exchange 
rate and the trade balance are negatively correlated, and vice versa. l/ - 

The analysis suggests that, in contrast to previous work which 
assumed no nontraded goods, the real exchange rate is a potentially 
important mechanism for the transmission of terms of trade disturbances 
to the current account. Specifically , our model suggests that if 
(1-P ) > 0 so that a terms of trade deterioration causes a real 
depr%iatiz: the direct and indirect effects of the terms of trade 
change will be opposite in sign. 2/ In fact, for certain values of the 
parameters, the direct effect may-be small and the indirect effect may 
be large so that the latter may even outweigh the former. Factors 
favoring this outcome include a large value for 8 the expenditure 
share of hane goods in total spending, relative tz’g,, the expenditure 
share of importabl es. 

Specifically, while the assumption of no nontraded goods (B, close 
to zero) implies that fran an initial position of trade deficit, a 
permanent terms of trade deterioration always improves the trade 
balance, the analysis here suggests that a canovement consisting of 
(i) deteriorating terms of trade; (ii ) negative and worsening trade 
balance; and (iii) real depreciation is a theoretical possibility. 11 
Similarly, a comovement consisting of (i) improving terms of trade; 
(ii) positive and improving trade balance; and (iii ) real appreci ation 
is also possible. These types of comovement would be difficult to 
explain in the context of models without nontraded goods. Thus, we 
have : 

Proposi ti on 4 : The response of the current account to a permanent terms 
of trade change will be qualitatively similar in models with and without 
nontraded goods if the elasticity of substitution between home goods and 
importabl es, IY 

P’ 
exceeds the ratio of imports to consumption of import- 

ables, 1-p . or values of (I falling short of this critical ratio, 
the behavi% of the trade bal%!ce may differ qualitatively in the two 
types of model. For example, a deterioration in the terms of trade may 
lead to a worsened trade balance (from an initial position of deficit), 
and an improvement in the terms of trade may lead to an increase in the 

l/ Note that if pcO = 1, so that the trade account is in balance, 
then both the direct and indirect effects are zero and a permanent terms 
of trade change leaves the balance of trade unaffected. 

21 This condition states that the real income effect of a terms of 
trade change outweighs the temporal substitution effect. It is neces- 
sarily satisfied if importables and nontradables are Hicks complements 
but is compatible with their being Hicks substitutes as well. Note that 
if the economy does not produce importables, the condition states that 
unm < 1. 

31 Note that this is an equilibrium phenomenon and has nothing to do 
with lags in the adjustment of the current account to relative price 
changes, which underly the “J curve.” 
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trade surplus. In the first case, the worsened trade balance will be 
accompanied by a real depreciation while in the second case the larger 
surplus will be accompanied by a real appreciation. 

Finally, we note that the analysis carried out here is relevant not 
only for exogenous shocks to the world terms of trade but also for any 
commercial policy induced changes which alter the domestic terms of 
trade. Specifically, if we evaluate equation (31) around the autarky 
equilibrium (p 
imposition of ! 

= l), the resulting expression gives the effect of the 
permanent tariff with lump sum redistribution of the 

proceeds, assuming that initially, there are no tariffs. 

2. Temporary terms of trade changes 

We now turn to a discussion of the effects of temporary (current 
and anticipated future) terms of trade shacks. The analysis brings ta 
the forefront a third channel by which terms of trade changes affect the 
trade balance--in addition to the wealth and temporal substitution 
channels which played a role in the interpretation of permanent shocks-- 
namely, the intertemporal substitution channel. 

To sharpen the analysis, we consider in what follows a benchmark 
case in which, in the initial equilibrium, the trade account is 
balanced. This assumption implies that there are no real GDP revalua- 
tion effects associated with initial trade account imbalances. l/ 
Accordingly, in what follows, assume u-, = 1. Subs ti tuti ng the-relevant 
expressions into equations (26) and (2?y yields: 

(32) 
dWJO 

dlog pm0 = 
B,Y[ a- (l-LJm)l co + B,Ya 

(33) 
d(TAJO d(TAJo 
dlog pm, = - dlog pmo’ 

where 
‘6 = B,CB,am + Bxanx + B,al 

-1 
> 0. 

Larun -4 co A6’ 

These equations reveal that the effects of temporary terms of trade 
changes can be decomposed into two components: a direct effect (the 
first. term in equation (32) )--that is the effect holding constant the 
path of the real exchange rate--and an indirect effect, which involves 
the endogenous real exchange rate changes caused by the terms of trade 

1/ The ingredients necessary for consideration of the general case 
are given in the appendix. 
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disturbance (the second term in equation (32)). Equations (32) and (33) 
also show that current and anticipated future terms of trade changes 
have effects on the period zero trade balance which are equal and oppo- 
site in sign. This symmetry stems f ram the assumption of constant 
expenditure shares, production-consumption ratios, and initial trade 
balance. 

Let us consider first the direct effect in equation (32). A rise 

In ‘m0 has three effects on the period zero trade balance. First, real 

GDP falls by the amount B,(l-pm), that is in proportion to the (assumed 

constant) volume of imports. This is the negative real income effect 
associated with a deterioration in the terms of trade. Second, the rise 

ln ‘m0 raises the consumption based rate of interest which lowers real 

spendi ng , Co. The magnitude of this effect is governed by the product 

of B m’ which equals the fall in the real discount factor, and Yo, the 

compensated elasticity of Co with respect to the discount factor. 

Third, the rise in pm0 lowers lifetime real wealth. The proportional 

fall in lifetime wealth is a fraction, (l-Y), of the the fall in current 

period real GDP, B,( l-v,). The fall in real wealth lowers the volume of 

spendi ng, C 
.?’ 

by the amount B,(l-Y)(l-pm), given the assumption of 
homotheti cl y. Summing these three effects yields precisely the first 
expression in equation (32). 

The direct effect is therefore positive or negative according to 

whether 0 >< (l-pm). This result shows that, in response to a temporary 

deterioration in the terms of trade, the trade balance need not behave 
as a “shock absorber” and move into deficit. l/ The reason is of course 
that a terms of trade shock is a particular kind of real income shock. 
Like a negative supply shock, a deterioration in the terms of trade 
lowers real income. Unlike a negative supply shock, a deterioration in 
the terms of trade raises the real rate of interest (for this small open 
economy) . The rise in the rate of interest reduces real spending via 
the intertemporal substitution channel. If this force is sufficiently 
powerful , that is if u > (1-p 

T 
), then a temporary adverse movement in 

the terms of trade will actua ly cause the trade balance to move into 
surplus. 21 - 

Consider now the indirect effect in equation (32). Simple 
algebraic manipulations reveal that this effect may be written as the 

1/ This role of the current account is emphasized in Sachs (1981). 
T/ In the case of logarithmic utility, u = 1, and the trade account 

ne,essarily moves into surplus (cannot move into deficit). 
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product of two terms: 
dlw(pnO/pn,) 8 (TAc10 

dog Pm0 
and 

alot3 Pno’ 
From the discussion 

in the appendix, it is straightforward to show that 

(34) 
dlog (P,~/P,, ) 

= 
doI3 Pm0 [urn - dA,- 

Equation (34) states that the effect of a temporary current 
deterioration in the terms of trade on the rate of increase in the real 
exchange rate between periods zero and one depends on the relative 
magnitudes of the temporal and intertemporal elasticities of 
substitution. The intuition of this result is as follows. A rise in 

so 
induces susbstitution among goods within period zero. The magnitude 

this substitution is governed by a the temporal elasticity of 
substitution between nontradables andlufiportables. If the goods are 
Hicksian substitutes, so that u > 0, the impact of this temporal 
substitution on the intertempor?? real exchange rate ratio, pno/pn,, is 
positive, and conversely. 

In addition, however, a rise in pm0 raises the consumption based 
rate of interest and induces substitution of aggregate spending (part of 
which falls on home goods) from period zero to period one. This inter- 
temporal substitution effect iS unambiguously negative in terms of its 
impact on the price ratio, p /p . Its magnitude is governed by u, the 
intertemporal elasticity of &%bs!!tution. 

Thus, we see that if u > u, so that the temporal susbstitution 
effect dominates the i ntertzporal subs ti tuti on effect , 
raises the price ratio pno/pn, 

the rise in pm0 
and the sign of the indirect effect is 

necessarily positive. Conversely, if a temporary current deterioration 
in the terms of trade leads to a flatter time profile for the real 
exchange rate (so that p /p falls), which will occur if u 
then the sign of the indf~ec~‘effect is negative. 

< u, 
It is relsant to 

note that the direction in which the time path of the real exchange rate 
changes in response to a temporary terms of trade disturbance (indicated 
by equation (34)) is a key determinant of the movement in the real rate 
of interest. The change in the latter is of course crucial for 
determining the effect of the terms of trade change on real spending and 
hence on the real trade balance. 

The previous analysis suggests that the direct and indirect effects 
of temporary terms of trade disturbances depend on different parameters 
of the model. Specifically, the sign of the direct effect depends on 
the relative magnitude of the intertemporal elasticity of substitution, 
u, and the share of imports in the consumption of importables, 1-p . 
On the other hand, the sign of the indirect effect depends on the ?ela- 
ti ve magnitudes of the temporal and intertemporal elasticities of sub- 
stitution, u and u . This observation shows that the direct and 
indirect effect mayin fact be opposite in sign. Furthermore, for 
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certain parameter configurations, equation (32) reveals that the la%ter 
may dominate the former. This suggests that-- as in the case of perma- 
nent shocks--the real exchange rate may be an important variable through 
which terms of trade shocks are transmitted to the current account. 

To fix ideas, consider for example a situation in which a temporary 
current deterioration in the terms of trade would--in a model without 
nontraded goods-- worsen the period zero trade balance. This is the 
result if the current account acts as “shock absorber” and occurs if 
u < (1-p ). In this case, an (overly) sufficient condition for the 
indirectmeffect to be positive (and hence opposite in sign to the direct 
effect) is for nontradables and importables to be gross substitutes. 11 
It is easy to verify that for certain parameter configurations (parti%- 
larly if B is large relative to B ), the direction in which the trade 
balance mo”ves may be determined bymthe (positive) indirect effect rather 
than by the (negative) direct effect. In the example j ust cited, the 
trade balance would--in a model without nontraded goods--move into 
deficit (acting as a “shock absorber”) whereas in a model with nontraded 
goods, it would move into surplus as a result of a temporary current 
terms of trade deterioration. 

Before summarizing our results in proposition 5, it is relevant to 
note that we have concentrated in the previous analysis on temporary 
current rather than anticipated future shocks to the terms of trade. 
The underlying symmetry between equations (32) and (33) suggests that a 
separate analysis of anticipated future shocks is not required. We can 
note briefly , however, that in the case of an anticipated future terms 
of trade deterioration the direct effect on today’s trade balance will 
be positive if u < (1-p 

f: 
). This is the case in which the current 

account acts as a “shoe absorber” moving into surplus in anticipation 
of a future real income loss. However, if u > (1-u 1, then the direct 
effect will worsen the trade balance as a result ofman anticipated 
future terms of trade deterioration. The intuition here is that the 

. expected rise In pm, lowers the real rate of interest which raises real 
spending today, C ; 

.? 
this effect dominates the negative real wealth 

effect which by 1 self tends to lower real spending and hence improve 
the trade balance. The direct effect is therefore negative if the real 
wealth effect is weak relative to the intertemporal substitution effect, 
i .e., if 0 > (l-urn), and conversely. 

The sign of the indirect effect of a rise in pm, depends on the 

response of the time path of the real exchange rate, pno/p 
nl ’ 

The 

parameters which influence this time path are the temporal and inter- 
temporal elasticities of substitution. If unm > u, then a rise in 

P m, lowers the price ratio, p 
nO’Pnl ’ 

which in turn lowers the consump- 

tion based rate of interest. Real spending, Co, therefore rises and the 

l 11 The weaker condition, - unm > (l-u,) is sufficient. 



- 32 - 

indirect effect contributes to a worsening of the trade balance. On the 
other hand, if (J nm < a, a rise in pm, raises the price ratio, 

pno’pnl ’ 
which in turn raises the real rate of interest. Real spending, 

falls and the indirect effect contributes to an improvement of the 
Elide bal ante . 

Finally, we can see that, for certain parameter configurations, the 
direct and indirect effects of an anticipated future terms of trade 
change will be opposite in sign (and the latter may even dominate the 
former). Since, a priori these configurations are no less likely than 
alternative ones, it follows that the real exchange rate is potentially 
an important transmission mechanism of (anticipated future) terms of 
trade shocks to the current account. 

The foregoing analysis leads us to proposition 5. 

Proposition 5: Temporary terms of trade disturbances will in general 
have different effects in models with or without nontraded goods. The 
fundamental reason underlying these differences is that the time path of 
the real exchange rate (which is a key determinant of the real rate of 
interest and hence of real spending and the trade balance) is an 
endogenous variable which responds to disturbances in the terms of 
trade. Specifically, we showed that if u the temporal 
substitution between nontradabl es and impgyiabl es 

elasticity of 
, exceeds (I, the 

intertemporal elasticity of substitution, then a current deterioration 
in the terms of trade accelerates the rate of change of the real 
exchange rate while an anticipated future deterioration in the terms of 
trade decelerates the rate of change of the real exchange rate over 
time. The response of the time path of the real exchange rate in the 
opposite case, when c > CJ , is opposite to the one just indicated, 
namely decelerating in thgmcase of a current shock and accelerating in 
response to a future shock. We showed that for certain parameter 
configurations (specifically if the share of home goods in total 
spending is large relative to the share of importables), a temporary 
terms of trade shock will lead to a deterioration in the trade balance 
when the response of the real exchange rate is taken into account even 
if, holding constant the real exchange rate, the trade balance improves, 
and conversely. 

Finally, it is relevant to note that the imposition of a temporary 
tariff (from an initial equilibrium with zero distortions and assuming 
lump-sum redistribution of the tariff revenue) will have the same 
effects on the trade balance as a temporary terms of trade shock evalu- 
ated at the autarky equilibrium. Using equations (32) and (331, this 
implies that the imposition of a temporary tariff always improves the 
trade balance while the anticipation of the imposition of a tariff in 
the future always worsens it, holding constant the time path of the real 
exchange rate . However, if the temporary tariff is accompanied by a 
sufficiently lower intertemporal real exchange rate ratio or if the 
anticipated future tariff is accompanied by a sufficiently higher one, 
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the first policy may cause a worsened period zero trade balance while 
the second causes an improved period zero trade balance. 

Figure 5 illustrates some of these results. On the horizontal 
axis, we plot real income and spending in period zero and on the verti- 
cal axis we plot the corresponding period one variables. The initial 
real income and spending points are denoted I 

0 and S 0’ 
respectively. We 

assume, in Figure 5, that the initial trade balance is zero so that 
IO, So occur at the same point. The solid line in Figure 5 represents 

the lifetime budget constraint and its slope is (minus) one plus the 
real rate of interest. 

Consider now a temporary current deterioration in the terms of 
trade. This shifts the real incane point from IO to I,. At a constant 

real discount factor, the real spending point shifts from So to S,. The 

period zero trade balance unambiguously turns negative, with the magni- 
tude of the deficit being equal to the horizontal distance between 
I, and S,. 

How ever, in general the real rate of interest will not remain 
unchanged. First, the current deterioration in the terms of trade tends 
to raise the real rate of interest, holding constant the path of the 
real exchange rate. This change is captured by a clockwise pivot of the 
budget line through point I,, where the new slope equals (minus) 

Rho > R 
co * 

Real spending moves to a point such as S2, along a new Engel 

curve (not drawn) corresponding to the higher real interest rate. The 
movement from the pair (IO, SC) to the pair (I,, S2) corresponds to the 

direct effect in equation (32). Accordingly, we assume that the direct 
effect on the trade balance is negative. 

Consider now the indirect effect and suppose that the temporary 
terms of trade deterioration results in a steeper time profile of the 
real exchange rate. This effect raises the real rate of interest and 
results in a further clockwise pivot of the budget line through point 

Il’ The slope of the new budget line is equal to (minus) Rio > Rho and 

spending moves to a point such as S3, at the intersection of a new Engel 
curve (not drawn) and the budget line. there is a trade surplus 
corresponding to the horizontal 

At S3, 
distance between I, and S3. Thus, while 

the direct effect (which corresponds to the movement from 

(IO, So) to (I,, S2)) lowers the trade balance, the total effect (from 

(IO’ So) to (I, I S3)) yields a trade surplus. The fundamental reason 

underlying these different results is the endogenous movement in the 
time profile of the real exchange rate. 
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Clearly, the diagrammatic apparatus can be used to generate a wide 
variety of interesting results. Specifically, we can use the analysis 
to show that the imposition of a temporary tariff, which necessarily 
improves the trade balance holding constant the time path of the real 
exchange rate, may actually worsen the trade balance if the time profile 
of the real exchange rate becomes sufficiently flatter. We can also use 
the apparatus to analyze the effects of anticipated future and permanent 
shocks to th world terms of trade (or analogous movements in the 
domestic terms of trade arising from tariff changes). 

V. Conclusions and Extensions 

In this section, I summarize the main results of this paper and 
suggest possible extensions. 

This paper uses an intertemporal optimizing model of a small 
country in which agents consume three goods which are imperfect substi- 
tutes in demand, in order to determine to what extent the introduction 
of a nontradables sector alters the relationship between changes in the 
terms of trade and the balance of trade. An answer to this question 
requires an understanding of how the two temporal relative prices--the 
terms of trade and the real exchange rate--are linked. We, thus, 
ana.Lyzed the effect of various terms of trade shocks on the real 
exchange rate. These real exchange rate changes represent a separate 
and distinct channel vi a which terms of trade changes affect a country’s 
trade balance. 

Specifically (and schematically), the effect of temporary shocks to 
the terms of trade were found to depend critically on two factors: 
First, the relative magnitude of temporal and intertemporal elasticities 
of substitution and second, the relative magnitude of the intertemporal 
elasticity of substitution and the ratio of imports to consumption of 
importables. The first factor determines the effect of the terms of 
trade change on the time profile of the real exchange rate (which is a 
key determinant of the real rate of interest and hence real spending and 
the trade balance) while the second determines the effect of the terms 
of trade change on the trade balance, holding constant the real exchange 
rate. We showed that for certain parameter configurations, the predic- 
tions of models which incorporate nontraded goods may differ from those 
which do not. The real exchange rate is potentially an important trans- 
mission mechanism of terms of trade shocks to the current account. 

The analysis of permanent shocks revealed that (a) the initial 
trade balance position and (b) the relative magnitudes of the temporal 
elasticity of substitution and the ratio of imports to consumption of 
importables are the key factors which determine the behavior of the 
trade bal ante. This is in constrast to the previous analysis which 
showed that the initial borrowing position of the country was the main 
factor determining the behavior of the current account as a result of a 
permanent terms of trade shock. 
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Figure 5 

The Harberger-Laursen-Metzler Effect 
with Non-Traded Goods: 

The Effect of a Temporary Current Deterioration 
in the Terms of Trade on the Trade Balance 
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The extensions to this paper are numerous. I will mention only two 
of them here, the criterion for selection being that they represent work 
in progress. The first is to analyze the role that capital mobility 
plays in determining the comovement between the terms of trade and the 
real exchange rate. In this paper, agents were assumed to have perfect 
access to the world capital market; other possibilities, including 
restricted access to the capital markets or--in the limit--no access so 
that, in each period, the current account must balance, would be worthy 
of examination. 

A second possible extension would involve relaxing the small 
country assumption in order to understand, within the context of a two- 
country general equilibrium optimizing model of the world economy, how 
various shocks to demand (e.g., fiscal policy) or supply (e.g., endow- 
ment shocks) affect the comovement among world real interest rates, real 
exchange rates at bane and abroad, and the terms of trade. 
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The Basic Model 

In this appendix, I provide some guideposts to the main derivations 
contained in the body of the paper. 

On numerous occasions in the text, use is made of the relationship 
between gross elasticities and Hicks-Allen elasticities of substi- 
tution. The Allen-elasticity of-substitution between goods i and j , 
u 

ij = ‘ji’ equals nij/Bj , where ni j is the compensated elasticity of 

demand of good i with respect to a change in price p.. Using this 
J 

definition, the Slutsky decomposition of a total elasticity into its 
corresponding substitution and income effect components, and the 
homogeneity property of demand function gives a relationship between 
gross elasticities and an expenditure share weighted average of the 
elasticities of substitution and total spending (or wealth) elastici- 
ties. Under the homotheticity assumption, the elasticities of demand 
with respect to spending as well as of spending with respect to lifetime 
wealth are both unity. The following relationships used in the paper 
are now readily derivable. These are: 

(A-1 1 n c a 
= Y(a-1) 

0 

n 
cla 

= - [ (l-Y)0 + Y] 

(A-3) n 
“tPnt 

= -gmt’nm- gxt’nx - ‘nt 

(A-4) 0 
“tPmt 

= Bmtbm-1) 

where u, the intertemporal elasticity of substitution, is defined as 

(A-5) 
aiOg(cl/co 1 

u = ai0g[(au/ac,)/ (au/x,)] 

Note that since u > 0 and 0 < Y < 1, nc a is negative. How ever, 
1 

whether n c a >< 0 depends on the intertemporal elasticity of substitu- 
0 

tion. If u > 1, then a rise in the “price” of Cl, acl, raises demand 

for Co. In this case, real spending in the two periods are gross sub- 

s ti tutes and conversely. Note also that since -LB mt’nm +Bxtunxl is a 
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compensated effect , it is nonpositive by the negative semidefiniteness 
of the Slutsky substitution matrix. 

The derivation of equations (7), (81, (9), (29), and (30) follows 
fran differentiation of the trade balance equations ((5) and (6)) and 
the budget constraint (3) and (4). Use is made also of the relation- 
ships (A-l) and (A-2). 

Many of the subsequent expressions in the paper follow frcm a 
solution to the system of market clearing conditions (10) and (11). For 
conveni ence, we rewrite these equilibrium conditions 

(A-6) 

(A-7) 

cnO(PnO,PmO~POCO(acl t Wco)) = ynop 

cnl (Pnl sPmlv PICl(acl t Wco)) = Ynl. 

Totally differentiating, we have 

(A-8) (0 
nOPnO + ‘no) ‘no + (n 

“O’mO 
+ BmO ‘Pm0 + nc ancl 

0 
+ WC0 = 0, 

(A-9) (rl 
“1 ‘nl 

+ B,,) Pnl + (n 
“1 ‘ml 

+ Bml)Pml + nc aacl + WC0 = 0. 
1 

where use has been made of the fact that the elasticity of the price 
index P 

t 
with respect to a change in one of the temporal relative prices 

(Pnt or pmt) is simply the corresponding expenditure share 

(gnt or 8 mt) ’ We assume throughout that there are no supply shocks 

(endowments are constant) and that the world discount factor, axl, is 

given. In this case, the discount factor relevant for domestic consump- 
tion, acl, evolves according to 

(A-10) icl * 
,. A 

= ‘nlpnl + ‘ml ml ; - RnO’nO - ‘mOpmO* 

Recalling that real wealth is given by 

(A-11) WC0 = {TX0 + ~~~~~~ + ~~~~~~ + ax, [TX1 + P,~Y,~ + pnlYnl 1 

- (l+rx,-l)B-l\/Po 
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we can totally differentiate (A-11) to obtain 

(A-12) WC0 = [(1-Yhmo-1]8mo;mo - - 
,. n 

YBnOpnO + Y'mlBmlPml + YBnlPnl' 

Substituting (A-l), (A-2), (A-31, (A-41, (A-lo), and (A-12) intO 
(A-7) and (A-8), we obtain the system 

r 

,. 
-BmO~nm-BxOunx-BnOYu YBn10 P n0 

I! 1 A 
-Bmlanm-Bxlanx-Bn, (l--f)0 P nl (A.13) BnowYh 

-BmOhnm-I 
1 -B,O( 1 -Bml [(a -a)+Y nm (a-( 

This system underlies the derivation of the slopes 

. 
P m0 

-1 

. 

,. 
P ml 

of the NON0 and 
N,N, schedules as well as their shifts in response to various terms of 
trade changes. 

,. n 
A Using (A-13), we can solve for pno and pnl in terms of Pm0 and 

P ml' 
The solutions are 

(A.14) ino = A-'(gmo[o - nm W-Y)(l-~mO) + Yu)lCBmlum + Bxlunx+Bnl(l-Yhl 

+ 8mo(1-Y)(o-(~-~mo))~8nlu}~mo+ A -lbBmlbhmlmml~nm+Bnm+Bxl~nx 

+ Bnl(l-Y)ul + Bml[(unm-u) + Y(o-(1-LlmlHY13nlu/p,1 



. 
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(A.15) in1 = A-’ { BmO(l-Y) [ o-(l-~mo) l[gmoUnm + gxounx + B,oY”] 

+ gmO(l-Y)B,Ou[u 
nm -(Cl-Y)(l-LlmO) + YdlGmO 

+ A-’ {Bml[ bnm- 0) + Y(a-(l-~ml))ltBmO”r + BxOunx + BnoY~l 

+ Bml(l-Y)BnOYu[u-W-vml) 1 IPml 

where A = [ B,~u~+B~~u~~] [ Bml~nm+Bxl(Jnx+Bnl(‘-‘)UI+8n0’U[8~’J~+Bxl’nx’ ’ O 

Equations (19) and (22) correspond to the coefficients of 
A 

imo and pm1 in (A-14). To determine the effects of permanent shocks, 
a A P. 

set pm0 = pm1 = pm in (A-14). Equation (A-15) is used to determine the 

effect of terms of trade changes on the relative price of home goods in 
period one. 

Substitution of the relevant terms in equations (A-14) and (A-15) 
into equations (26)) (27) and (28) underlies the main derivations in 
Section IV of the paper. 
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