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0. Introduction 

Rela t ive pr ices are the cen t ra l fea tu re of both the pure theory of 

in te rna t iona l t rade and open economy macroeconomics. A l though the emphasis 

d i f f e r s in the two branches of in ternat iona l economics, to a g rea t extent the 

same theory under l ies theore t i ca l and emp i r i ca l work in each. App l i ca t ions 

of dynamic general equ i l ib r ium theory, or in te rna t iona l rea l business cyc le 

theory, cont inues th is t rad i t i on by extending, at the aggregate level , 

severa l of the fea tu res of s ta t i c t rade theory to dynamic and s tochast ic 

set t ings. What i t adds, we think, is a deeper unders tand ing of the dynamics 

of t rade and re la t i ve p r i ces . 

The M a r s h a l l - L e r n e r condi t ion is , w i thout quest ion, the most common l ink 

between t rade theory and in ternat iona l macroeconomics. In t rade theory, th is 

e las t i c i t y condi t ion on import demand func t ions determines the d i rec t i on of 

many comparat ive s ta t i cs exerc ises and serves as a s tab i l i t y condi t ion on an 

o therwise s ta t i c theory, t e l l i ng us whether a d isequ i l i b r ium adjustment 

process w i l l succeed in es tab l ish ing equ i l i b r ium. In in te rna t iona l 

macroeconomics, the same condi t ion is used to es tab l i sh a pos i t ive 

assoc ia t ion between the t rade balance and the te rms of t rade or rea l exchange 

ra te . Th is i s the level at which the theory is presented in most textbooks 

and, indeed, in the popular Munde l l -F leming and Dornbusch macroeconomic 

models of open economies. 

The macroeconomic branch of in te rna t iona l economics has a lso developed 

ins igh ts that are la rge ly independent of the theory of t rade . The absorp t ion 

approach focused on the account ing re la t ion between sav ing, investment, and 

the balance of t rade . What d is t ingu ishes th is work f r o m s t a t i c t rade theory 

is i ts suggest ion that the t rade balance, or the c lose ly re la ted cu r ren t 

account, is pa r t o f a dynamic process, the decis ion by an aggregate economy 

to lend or bor row in in ternat iona l cap i ta l marke ts . A c r i t i c a l development 

f o r understanding the re la t ion between t rade and re la t i ve p r i ces stemmed f r o m 

the recogn i t ion that any dependence of the t rade balance on the te rms of 

t rade imp l ied , as a mat ter of account ing, a s i m i l a r r e l a t i on w i t h 

in ternat iona l bo r row ing and lending. Th is connect ion was noted by Harberger 

(1950) and Lau rsen and Metz le r (1950) and la te r incorpora ted by Obst fe ld 

(1982) and Svensson and Raz in (1983), among o thers , into exp l i c i t l y dynamic 

theor ies of the balance of t rade. These la te r papers cont ras ted the impact 



on the t rade balance of permanent and t r ans i t o r y p r i ce changes. The impact , 

in the i r ana l ys i s , is a compar ison between two de te rm in is t i c equ i l i b r i a . 

We approach t rade and re la t i ve p r i ce dynamics f r o m a somewhat d i f f e ren t 

theore t i ca l t r ad i t i on , tha t of dynamic general equ i l i b r ium theory. L ike much 

of s t a t i c t rade theory, we use compet i t ive consumers and producers . Un l ike 

that work , however, our theory is exp l i c i t l y dynamic. And unl ike the modern 

approach to the H a r b e r g e r - L a u r s e n - M e t z l e r e f fec t , we cons ider not compar isons 

between d i f f e ren t de te rm in is t i c equ i l i b r i a , but p roper t ies of equ i l i b r i a f o r 

s tochas t ic theore t i ca l economies. We pe r f o rm in the theory the same 

exper iment that appl ied economists do in the data : we look at co r re la t i ons 

between t rade and re la t i ve p r i ce var iab les a long an equ i l i b r ium path. 

Somewhat to our su rp r i se , th is approach leads to subs tan t ia l l y d i f f e ren t 

views of t rade and p r i ce behavior than suggested by ea r l i e r work. 

The app l i ca t ion of dynamic genera l equ i l ib r ium theory to in te rna t iona l 

t rade has a lso led, in a rap id l y g row ing number of papers , to a t tempts to 

quant i fy the theo ry ' s p roper t ies and compare them to p roper t ies of na t iona l 

economies. These at tempts have led to a c lea re r understanding of which 

fea tu res of the da ta can be accounted f o r by the present s ta te of theory, and 

wh ich rema in anomalous. Th is quant i ta t ive focus generates sharper 

p red ic t ions than qua l i ta t ive theory, and helps to focus f u r t h e r theore t i ca l 

work on c lea r l y def ined issues. 

We e laborate on the tw in themes of theore t i ca l development and 

quant i ta t ive proper t ies in the res t o f the paper. We s ta r t , in Sec t ion 1, by 

documenting some of the sal ient fea tu res of aggregate t rade and re la t i ve 

pr ices f o r a number of i ndus t r ia l i zed countr ies . These fea tu res make 

exp l i c i t the ob jec ts of in terest in theore t i ca l economies and serve as a 

bas is of compar ison f o r the theory. 

We develop the theory in a ser ies of two-coun t ry wor lds , h igh l igh t ing as 

we go the ro les played by d i f f e ren t theore t i ca l f ea tu res . Sec t ion 2 is 

devoted to an exchange economy in wh ich each count ry spec ia l i zes in a s ingle 

t raded good. Here the v a r i a b i l i t y of re la t i ve pr ices and the re la t ion 

between p r i ces and t rade are governed by a s ingle parameter : the e las t i c i t y 

of subs t i tu t ion between fo re ign and domest ic goods. Some of the quant i ta t ive 

p roper t ies of th is economy change when we cons ider p re fe rences that are not 
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addi t ive ly separable between fo re ign and domest ic goods and that favo r 

consumpt ion of home goods. Th is aspect of the theory is developed in Sect ion 

3. We f i nd , among other th ings, that agents ' r i sk avers ion p lays a ro le in 

both the dynamics of t rade and pr ices and the re la t i on between these two 

var iab les . 

In Sect ion 4 we compare th is theory w i th the M a r s h a l l - L e r n e r condi t ion 

and the H a r b e r g e r - L a u r s e n - M e t z l e r e f fec t . We show that our e las t i c i t y 

condi t ion is unre la ted to the M a r s h a l l - L e r n e r cond i t ion , wh ich is a lways 

sa t i s f i ed in our symmet r ic economy. With respect to the H a r b e r g e r -

L a u r s e n - M e t z l e r e f fec t we f i nd that the pers is tence of shocks is or thogonal 

to the re la t ion between re la t i ve p r i ces and the balance of t rade: f o r g iven 

preference parameters , the co r re la t i on between t rade and p r i ces is the same 

whether p r i ce changes last one per iod or one hundred. In both of these 

cases, dynamic genera l equ i l ib r ium theory prov ides a d i f f e ren t perspect ive on 

t rade and p r i ce f l uc tua t ions than ea r l i e r work. 

In the remain ing sect ions we cons ider extensions of the theore t i ca l 

s t ruc tu re that change some of i ts quant i ta t ive fea tu res and broaden the 

theo ry ' s pred ic t ions . In Sect ion 5 we cons ider shocks to government spending 

as we l l as to aggregate endowments. As one might expect , th is extension has 

the potent ia l to change equ i l ib r ium comovements cons iderab ly . We f i nd , f o r 

example, that the s ign of the re la t ion between the t rade balance and the 

te rms of t rade depends on the re la t i ve s izes of shocks to endowments and 

government spending, as we l l as the e las t i c i t y of subs t i tu t ion . 

In Sect ion 6 we imbed the exchange s t ruc tu re of e a r l i e r sect ions in to an 

economy w i th endogenous labor supply and cap i ta l f o rma t ion . The c r i t i c a l 

element here is cap i ta l f o rma t ion . With th is mod i f i ca t i on , we f i n d that the 

dynamics of t rade now re f l ec t , to a large extent , c y c l i c a l f l uc tua t ions in 

phys ica l investment. The most s t r i k i ng resu l t is an asymmet r i c 

c r o s s - c o r r e l a t i o n func t ion f o r the t rade balance and the te rms of t rade , 

wh ich we label the J - cu rve . Th is fea tu re does not a r i se in exchange 

economies, where by cons t ruc t ion investment is ze ro and the c ross co r re la t i on 

func t ion is symmetr ic . In th is sense the dynamics of cap i t a l f o rma t i on play 

an impor tant ro le in connect ing the dynamics of the t rade balance and the 

re la t i ve p r i ce of fo re ign and domest ic goods. 
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We conclude w i th a f ew remarks on the s t rengths and weaknesses of 

ex i s t i ng dynamic general equ i l i b r ium theor ies of t rade , and suggest ions f o r 

d i rec t ions the theory might take in the f u tu re . 

1. First Look at the Data 

Since the u l t imate object ive of our theory is to account f o r emp i r i ca l 

regu la r i t i es , we s t a r t by looking at some of the p roper t ies of in te rna t iona l 

re la t i ve p r i ces . We focus here on th ree var iab les . The te rms of t rade , 

denoted p, is the ra t i o of the import p r i ce de f l a to r to the expor t p r i ce 

de f la to r , both taken f r o m nat ional income and product accounts . Net expor ts , 

denoted nx, is the ra t i o of expor ts minus impor ts , in cu r ren t p r i ces , to 

output in cu r ren t p r i ces . Real output, denoted y, is GDP or G N P , depending 

on the count ry , in base-year pr ices (general ly 1985). A l l three var iab les 

a re cons t ruc ted f r om data taken f r om the O E C D ' s Quarterly National Accounts. 

In Tab le 1 we repor t var ious p roper t ies of the terms of t rade f o r three 

count r ies : Japan, the Uni ted K ingdom, and the Un i ted S ta tes . These 

s ta t i s t i c s r e f e r to Hod r i ck -P resco t t (1980) f i l t e r e d va r i ab les , and both the 

te rms of t rade and rea l output are logar i thms. Many of the same proper t ies 

are repor ted in Backus, Kehoe, and Kyd land (1991) f o r a la rger set of 

count r ies but a shor te r t ime per iod. In Tab le 1 the sample per iod runs f r o m 

1955:2 to 1989:4, wh ich enables us to look separa te ly at the per iods be fore 

and a f t e r the co l lapse of Bre t ton Woods. 

We see, f o r a s t a r t , that movements in the te rms of t rade have been both 

va r iab le and pers is tent . The s tandard deviat ion of te rms of t rade 

f l uc tua t ions ranges f r o m 2.71 percent in the Uni ted Kingdom to 5.97 percent 

in Japan. Both here and in our ea r l i e r paper , v a r i a b i l i t y of the te rms of 

t rade is cons iderab ly la rger in Japan than we f i n d f o r other count r ies . We 

a re unsure, at th is point , how much of th is add i t iona l v a r i a b i l i t y r e f l e c t s 

t rue re la t i ve p r i ce movement and how much d i f fe rences in the manner in which 

t rade pr ices are const ruc ted. Both A l te rman (1989) and Graboyes (1991) r a i se 

ser ious quest ions concern ing the qua l i ty of cur ren t t rade pr ices in the 

Un i ted S ta tes , and it is l i ke ly that these problems are g rea te r in ea r l i e r 

per iods and other countr ies . Never the less, we are probably on safe ground in 

c la im ing subs tan t ia l va r i ab i l i t y of the te rms of t rade in a l l count r ies . 
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Pers is tence is evident in the au tocor re la t ions , wh ich are genera l ly in the 

neighborhood ' o f 0.8. Table 1 a lso ve r i f i es that there has been much more 

v a r i a b i l i t y of the te rms of t rade since the advent of f l oa t i ng exchange ra tes 

than be fo re , a fea tu re s t ressed by Mussa (1986) f o r r e a l exchange ra tes 

( ra t ios of consumer p r i ce indexes converted at spot exchange ra tes ) . 

S tanda rd deviat ions of the terms of t rade a re t yp ica l l y two to three t imes 

la rge r in the la ter per iod. 

We a lso include, in Table 1, co r re la t i ons of the te rms of t rade w i th net 

expor ts and rea l output. Wi th respect to net expor ts , we f i nd g rea te r 

coherence ac ross per iods, but l i t t l e ac ross count r ies . The te rms of t rade 

and net expor ts have general ly been pos i t ive ly assoc ia ted in the Uni ted 

S ta tes , negat ive ly assoc ia ted in Japan and the Uni ted K ingdom. We see in 

Table 2, which covers the pos t -B re t ton Woods per iod f o r ten count r ies , that 

the US is an ou t l ie r in th is regard : the co r re la t i on between the t rade 

balance and the te rms of t rade is negat ive f o r every other count ry . Wi th 

respect to output, there has been no regu la r i t y in the co r re la t i on w i t h the 

terms of t rade , e i ther over t ime or ac ross countr ies . 

The contemporaneous co r re la t i on between net expor ts and the te rms of 

t rade misses an impor tant regu la r i t y that appears when we examine the 

complete c r o s s - c o r r e l a t i o n func t ion : the co r re la t i ons , tha t i s , between p t 

and n x ^ ^ , f o r var ious leads and lags k. The contemporaneous co r re la t i on 

r e f e r s to k=0. For pos i t ive k the co r re la t i ons per ta in to net expor ts and 

past p r i ces , and f o r pos i t ive k the reverse. We f i nd f o r Japan and the 

Uni ted Kingdom that th is func t ion has an asymmet r ic S shape; we label i t the 

J - cu rve because i t captures some of the same fea tu res of the da ta as work 

under that name. F o r Japan and the UK th is fea ture appears not only in the 

pos twar per iod as a whole, but in the p r e - and pos t -Bre t ton -Woods subper iods 

as we l l . F o r the US the same pat tern is evident only in the ea r l i e r per iod . 

Our ea r l i e r paper (Backus, Kehoe, and Kyd land , 1991, F igu re 1) documents th is 

pa t te rn in eight of eleven countr ies . 

In the remainder of the paper , we examine these proper t ies f r o m the 

perspect ive of a ser ies of successive ly more complex dynamic general 

equ i l ib r ium models, b r ing ing addi t iona l da ta to bear when the theory suggests 

i t . For now, we note that the te rms of t rade has been highly var iab le and 

pers is tent in a l l three count r ies , that the s ign of i t s co r re la t i on w i th net 
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expor ts d i f f e r s across count r ies , and that the c r o s s - c o r r e l a t i o n func t ion f o r 

net expor ts and the te rms of t rade is o f ten asymmet r ic (the J - c u r v e 

proper ty ) . 

2. A Dynamic Exchange Economy 

One of the s implest dynamic general equ i l ib r ium models of a wo r ld 

economy has two count r ies who t rade spec ia l i zed endowments. Let us say, in 

the in teres t of concreteness, that t ime t runs f r om an in i t i a l date 0 to a 

te rm ina l date T, possib ly in f in i te . The evolut ion of th is endowment is 

s tochas t i c , adapted to a "Debreu t ree . " We descr ibe th is t ree in notat ion 

adapted f r o m Lucas (1984). The s ta te z , an element o f the set Z * , denotes 

the h is to ry of the economy f r o m date 0 through t. Each of these possib le 

s ta tes occurs w i th a p robab i l i t y n{zt). Count ry 1, wh ich we c a l l the home 

count ry , is endowed w i th the s t ream of pos i t ive quant i t ies of the home good, 

denoted {y.(z*)}, adapted to { z V L i kew ise , count ry 2, the fo re ign count ry , 

is endowed w i th the pos i t ive sequence {y^z*)} of quant i t ies of the fo re ign 

good. We denote the p r i ces of the domest ic and fo re ign goods in s ta te z~ by 

q ^ z * ) and q ^ z * ) . We def ine the terms of t rade , p ( z l ) = q ^ z ^ / q ^ z * ) , as 

the re la t i ve p r i ce of impor ts to expor ts . 

Each count ry is represented by a single consumer, who s tands in f o r a 

large number of l ike agents. The pre ferences of the consumer of count ry i 

are cha rac te r i zed by the expected u t i l i t y func t ion 

I. = V /3 l V nlzh u l c . t z 1 ) ] , 
1 u L i 

t=0 z € Z 

w i th 0<B<1, u(c) = c / ( l - r ) , and y>0. We re fe r to n as the r i sk avers ion 

parameter . Both agents consume composi tes of the fo re ign and domest ic goods, 

descr ibed by the Armington aggregator func t ions , 

C ^ . b j ) = G U ^ ) , c 2 ( b 2 , a 2 ) = G ( b 2 , a 2 ) . 

U . 

w i t h 
r-, L \ r 1"<* , l - a . l / ( l - a ) G(a.b) = [wa + b ] 

Thus the consumer of country 1 consumes a combinat ion of fo re ign and domest ic 

goods, as expressed in the func t ion G. Th is theore t i ca l device, due to 

Arming ton (1969), is widely used in computable s ta t i c genera l equ i l ib r ium 

t rade models. In th is economy i t is equivalent to g iv ing consumers 
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preferences over fo re ign and domest ic goods d i rec t l y . The two parameters , 

<x>0 and w>0, govern the e las t i c i t y of subs t i tu t ion and shares of fo re ign and 

domest ic goods. The e las t i c i t y is <r=l/ct. Wi th u=l the two consumers have 

ident ica l p re ferences , and w i t h w>l they exh ib i t a pre ference f o r home goods: 

i f home and fo re ign goods se l l f o r the same p r i ce , the share of home goods is 

g rea te r than one-ha l f . 

A compet i t ive equ i l i b r ium in th is economy cons is ts o f s ta te-cont ingent 

quant i t ies ( a . , b . ) and pr ices (q.), such that (a) consumer 's max im ize u t i l i t y 

given pr ices and budget cons t ra in ts and (b) quant i t ies sa t i s f y the resource 

cons t ra in t s , 

y i = a i + a 2 ' 

y 2 = b, • b 2 . 

We f i n d it convenient to compute an equ i l ib r ium us ing the Neg ish i -Mante l 

a lgor i thm. F o r any i n i t i a l d i s t r i bu t ion of resources , a compet i t ive 

a l l oca t ion is assoc ia ted w i th a Pare to opt imum. Each opt imum is the so lu t ion 

to a problem of the f o rm : f o r some choice of we l f a re weights (A^.A^), choose 

quant i t ies (a ,a_,b. ,b_) in each s ta te to max imize Z . A . U . , sub jec t to the 
1 ci. I £t 1 1 1 

resource cons t ra in ts . The suppor t ing pr ices can then be iden t i f i ed w i th the 

Lagrange mu l t i p l i e r s on the cons t ra in ts or der ived f r om consumers ' 

f i r s t - o r d e r condi t ions. Backus (1992, Sect ion 2) descr ibes th is procedure in 

a s im i l a r context . 

F o r the opt imum problem, let us denote the Lagrange mu l t i p l i e r s on the 

resource cons t ra in ts in s ta te z by q^(z ) and q ^ z * ) f ° r t n e domest ic and 

fo re ign goods, respect ive ly . If, f o r each i, we def ine spot p r i ce funct ions 

Q. by q.(z*) = p t 7r (z t )Q . ( z t ) , then the opt imum problem separates in to a 

number of ident ica l problems, one f o r each s ta te . The f i r s t - o r d e r condi t ions 

f o r each s ta te have the f o r m , 

Q, « \ c ^ . b / " ' a ; « = A 2 o 2 ( a 2 , b 2 ) a - * a " " . 

Q 2 = A, c ^ . b / - * b - = A 2 c 2 ( a 2 , b / - * b 2

a 

The equ i l i b r ium terms of t rade is p = Q 9 / Q . -

In th is sect ion we res t r i c t ourselves to the case of ident ica l 

p re ferences , w=l, f o r which the ana lys is can be done ana ly t i ca l l y . The 
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equ i l i b r ium a l l oca t ion is then 

a . = s . y r b. = s . y 2 , 

f o r count r ies i=1.2 w i th consumpt ion shares s. = A. / Z .A . that sum to one. 
1 1 J J 

The suppor t ing pr ices are , up to a fac to r of p ropor t iona l i t y , 

and the equ i l i b r ium te rms of t rade is 

p , q 2 / q i = Q 2 / Q l - ( y ^ / " 

The t rade balance in count ry 1 i s , in un i ts of the domest ic good, 

nx j = y{ ~ tej + pbj). 

In equ i l i b r ium the ra t i o of the trade balance to output (the f o r m of the 

t rade va r iab le used in Tab le 1) is 

nx[/yl = (1-Sj) - s ^ / y ^ 1 ° \ 

A long any equ i l i b r ium path f o r th is economy the we l f a re weights , A., are 

constant . S ince the consumpt ion shares, s . , are func t ions of the w e l f a r e 

weights a lone, they a re constant as we l l . Thus f l uc tua t i ons in both the 

t rade balance and the te rms of t rade a re d r i ven , a long any equ i l i b r ium path , 

only by movements in the endowment ra t i o , y^ff^ ' n * n i s sense, the 

equ i l i b r ium p r i ces and quant i t ies are funct ions of a s ingle s ta te va r iab le , 

the ra t i o J^^l' a n c * a r e t * i u s ' n c n r e c t l y re la ted to each other. 

A l though the theory is f a i r l y s imple, we can s t a r t to compare some of 

i t s p roper t ies w i th those of the data — in p a r t i c u l a r , the v a r i a b i l i t y and 

pers is tence of the terms of t rade , p, and the co r re la t i on of the te rms of 

t rade w i th net expor ts . I t 's c lea r that the va r i ab i l i t y of p is governed by 

the v a r i a b i l i t y of the endowment ra t io , f^^y a n ° t ^ i e subs t i tu t ion parameter 

c = l / a . A given amount of va r i ab i l i t y o f the endowment r a t i o can produce as 

much p r i ce va r i ab i l i t y as we l ike if cr is smal l enough. As an example, 

cons ider the s tandard dev ia t ion of the US te rms of t rade repor ted in Tab le 1: 

3 percent , f o r the per iod as a whole. Th is r e f e r s to the s tandard dev ia t ion 

of the H o d r i c k - P r e s c o t t f i l t e r e d logar i thm. The s tandard dev ia t ion of the 

f i l t e r e d logar i thm of (to be spec i f i c ) the ra t i o of US to Japanese output is 

about 2.2. To generate the amount of pr ice va r i ab i l i t y we see in the US, 

then, we need an e las t i c i t y of about o-=0.73 (since 2.2/0.73=3.0) . Th is is 

only a rough ca l cu la t i on , s ince the data r e f e r to a w o r l d w i th more than one 
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count ry and in wh ich a large par t o f the va r i ab i l i t y of output appears in 

investment, wh ich is obviously absent here. But it is suggest ive of the ro le 

p layed by the e las t i c i t y of subs t i tu t ion in generat ing re la t i ve p r i ce 

va r i ab i l i t y . As a ru le , the theory can produce any amount of p r i ce 

v a r i a b i l i t y we l ike i f the e las t i c i t y of subs t i tu t ion c is a f ree parameter . 

Wi th r ega rd to pers is tence, the te rms of t rade inher i t s the 

au tocor re la t ion p roper t ies of the endowment ra t i o . To cont inue our example , 

the au tocor re la t ion of the U S / J a p a n output ra t io (the f i l t e r e d logar i thm, 

tha t is) is 0.7, so the au tocor re la t ion of the te rms of t rade, in our theory, 

is a lso 0.7. Th is is s l igh t l y less than we see f o r the US te rms of t rade in 

Tab le 1, but the d iscrepancy is not la rge, e i ther economical ly or 

s t a t i s t i ca l l y . 

The f i n a l issue concerns the re la t ion between the t rade balance and the 

te rms of t rade. The contemporaneous re la t ion is summar ized in 

Proposition 1. Le t w=l. Then the s ign of the re la t ion between the t rade 

balance, nX j /y^ , and the terms of t rade, p, is governed by <r=l/a, the 

e las t i c i t y of subs t i tu t ion between fo re ign and domest ic goods. If <r>l the 

two var iab les a re pos i t ive ly re la ted , and i f cr<l they are negat ive ly re la ted . 

A s im i l a r resu l t is imp l i c i t in Stockman and Svensson (1987, Sect ion 5.3). 

The proof cons is ts of examin ing the equ i l ib r ium values of the t rade balance 

and the te rms of t rade. Both are monotonic funct ions of the endowment r a t i o , 
y 2 / y l ' ^ e P r ' c e ' s a decreas ing func t ion in a l l cases. The t rade balance 

is inc reas ing i f <r=l/<x<l, decreasing i f <r=l/a>l, as you can see by 

inspect ion. If cr=l the t rade balance is constant , as noted recent ly by Cole 

and Obst fe ld (1991). Except fo r non l inear i t ies , the co r re la t i ons are e i ther 

+1 or - 1 , except f o r cr=l, when the t rade balance is constant and the 

co r re la t i on is not def ined. 

The dynamics of the re la t ion re la t ion between t rade and p r i ces , l i ke the 

dynamics of p r i ces , are determined completely by the dynamics of the 

endowment ra t i o . Except f o r non l inear i t ies , the c r o s s - c o r r e l a t i o n func t ion 

f o r the t rade balance and the te rms of t rade is the same as the 

au tocor re la t ion func t ion of the endowment ra t i o . By way of example, suppose 

the logar i thm of the endowment r a t i o is AR(1), w i th au tocor re la t ion p>0. 
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Then i f cr>\ the c r o s s - c o r r e l a t i o n func t ion f o r the t rade balance and the 

te rms of t rade is ten t -shaped: the contemporaneous co r re la t i on is +1, and 
Ik l 

the co r re la t i on between p and nx , is p If (T<1 the func t ion is 

v -shaped. Even w i th other au tocor re la t ion pa t te rns , the c r o s s - c o r r e l a t i o n 

func t ion w i l l be symmet r ic s ince the au toco r re la t i on func t ion is . The 

exchange economy, then, is incapable of reproduc ing the asymmet r i c 

co r re la t i on func t ions p ic tu red in F igure 1. 

3. Preference for Home Goods 

When consumers in the two count r ies have pre fe rences that favo r the i r 

respect ive home goods (w>l in the Armington aggregator G) , the behavior of 

t rade and pr ices changes somewhat. When pre fe rences f o r domest ic and fo re ign 

goods are not addi t ive ly separable, we f i nd that the r i sk avers ion parameter , 

H, as we l l as the e las t i c i t y of subs t i tu t ion between fo re ign and domest ic 

goods, o-=l/a, p lays a ro le in the re la t ion between the t rade ba lance and the 

te rms of t rade . 

The s implest case is I=OL: r i sk avers ion (y) is the inverse of the 

subs t i tu t ion e las t i c i t y f o r fo re ign and domest ic goods (cr=l/a). Wi th th is 

r e s t r i c t i o n p re fe rences , inc lud ing the aggregator , are add i t ive ly separable 

between the fo re ign and domest ic goods, wh ich s imp l i f i e s the ana lys is 

cons iderab ly . We compute an equ i l i b r ium, as before , f r o m an opt imum. The 

reader may read i l y ve r i f y that the equ i l i b r ium a l loca t ions , f o r count r ies 

i—1,2, are 

a , b a. = s . y, , b. = s . y 2 . 

where the consumpt ion shares, s a = (uX^fl (uX^^^+X^^], s a = l~s^< s^ = 

A 1 ' / ? [ A 1 * / y + ( w A . 2 ) 1 / y ] , and s 2 = 1 _ s j . a r e constant a long any equ i l i b r ium 

path. The only d i f f e rence f r o m the symmet r i c case is that the consumpt ion 

shares now d i f f e r across goods, w i th la rge r values of w leading to la rger 

shares of domest ic good consumpt ion, s a and s ^ . The suppor t ing p r i ces a re 

Q 2 = [Aj +(wA2) ] y 2 , 

so the equ i l ib r ium terms of t rade is 
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_ rs ,r\ i b . a .a . . . - a 
p • Q 2 / Q j = (w S J / S J ) ( y 2 / y j ) -

As before , the re la t i ve pr ice p is dr iven by the endowment r a t i o . The only 

change is the f a c t o r of p ropor t iona l i t y , which does not a f f e c t the p roper t ies 

of the logar i thm of p. The va r i ab i l i t y of the te rms of t rade is determined 

by the va r i ab i l i t y of the endowment ra t i o , y 9 / y . , and the e las t i c i t y of 

subs t i tu t ion , cr=l/a. 

The t rade balance f o r count ry 1 in th is economy, expressed as a r a t i o to 

domest ic output, is 

n x ^ y j = (1-Sj) - s ^ / y j ) . 

We can see that pre ference f o r home goods (u>l) has the e f fec t of damping 

f l uc tua t ions in the balance of t rade , in the sense that l a rge r values of w 

imply sma l l e r values of s b . Comovements, however, do not change: the s ign 

of the e f fec t of the endowment r a t i o on the balance of t rade once more hinges 

on whether a=l/cr is g rea te r or less than one and does not depend on any other 

parameters . Thus the proper t ies descr ibed in the previous sect ion f o r 

ident ica l p re ferences (w=l) apply to th is economy as we l l . 

I t 's c l ea r , then, tha t any in f luence of the home pre ference parameter on 

p r i ce behavior must operate through nonseparab i l i t ies between domest ic and 

fo re ign goods — d i f f e ren t values of a and y. F o r the genera l case, the 

f i r s t - o r d e r condi t ions of the opt imum problem are , as repor ted e a r l i e r , 

Q l = A l C l ( a l ' b l } W a l = XZ C 2 { a 2 ' b 2 ) a 2 ' 

° 2 = \ C l ( a l ' b l ) b l = A 2 C 2 ( a 2 ' b 2 ) W b 2 ' 

The a l loca t ion of goods between count r ies is in f luenced, in th is case, by the 

s ign of a - ? . 

The equ i l i b r ium condi t ions do not admit a s imple ana ly t i c so lu t ion , but 

the in tu i t i on is f a i r l y s t r a i g h t f o r w a r d . As before , the var iab les of 

in te res t a re funct ions of the endowment r a t i o , x=y^/y^. In s ta tes w i t h high 

values of x , we f i nd that the ra t i os of fo re ign to domest ic good consumpt ion, 

b . / a . , and the aggregate consumpt ion ra t i os , c ^ / c . , are a lso h igh : they a re 

inc reas ing func t ions , in other words , of the endowment r a t i o x. Ne i ther 

p roper ty is su rp r i s i ng : i f there is re la t i ve ly more of the fo re ign good, 
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then in equ i l i b r ium both agents consume re la t i ve ly more, and aggregate 

consumpt ion favors the count ry whose pre ferences weight the fo re ign good more 

(country 2, s ince w>l). P roo fs of both of these propos i t ions a re inc luded in 

the appendix. 

F r o m th is s ta r t i ng point we can descr ibe the e f fec ts on the re la t i ve 

p r i ce of the fo re ign good and the balance of t rade. We s t a r t w i th the pr ice . 

F rom the f i r s t - o r d e r condi t ions, we see that the te rms of t rade sa t i s f i e s the 

re la t ions : 

p = o) (b j /a j ) a = w ( b 2 / a 2 ) a . 

S ince b^/a^ and b 2 / a 2 are inc reas ing funct ions of the endowment r a t i o x , the 

te rms of t rade is a decreas ing func t ion . Thus an increase in the re la t i ve 

supply of the fo re ign good lowers i ts re la t i ve pr ice . Wi th somewhat g rea te r 

e f f o r t we can cha rac te r i ze the magnitude of the decl ine. The f i r s t s tep is 

to re la te the endowment r a t i o to b^/a^. The resource cons t ra in ts imply 

x • y/yl = • I ' V I 1 + ( 1 _ s i ) ( b 2 / a 2 } = I S j + w ^ U - s J j H b j / a ^ , 

where s ^ b j / y . , is the (possibly state-dependent) share of f o re ign good 

consumpt ion in country 1, Thus, w i th w>l, the propor t iona l change in b j / a ^ 

can be e i ther g rea te r or less than the propor t iona l change in x , depending on 

whether s b increases or decreases w i th x . The second step f o l l ows f r o m the 

f i r s t - o r d e r condi t ions f o r the fo re ign good: 

i b ^ f = [ s b / ( l - s b ) ] a = U A g / X j ) ( c 2 / c 1 ) 7 " 0 C . 

Since c 2 / c \ * s a n increas ing func t ion of the endowment ra t i o , s b is 

i nc reas ing in x i f y>a, decreasing i f y<a, and constant i f y=a (this being 

the addi t ive ly separable case descr ibed ea r l i e r ) . Thus the (absolute value 

of the) slope of the re la t ion between the logar i thms of the terms of t rade, 

p, and the endowment r a t i o , x , is g rea te r than a i f 3->a, less than a i f r<a, 

and equal to a (as we've a l ready seen) i f f=a. Other things equal , g reater 

r i sk avers ion tends to increase the va r i ab i l i t y o f the te rms of t rade 

re la t i ve to that of the endowment ra t i o . 

The contemporaneous re la t ion between the t rade balance and the terms of 

t rade is cha rac te r i zed by 

12 



Proposition 2. Le t w>l (preference f o r home goods). Then there is a 

pos i t ive number <r* that i f <r>cr* the t rade balance, nx^ /y^ , is pos i t ive ly 

re la ted to the te rms of t rade , p, i f <r=>cr", and negat ively r e l a ted i f <r=<<r*. 

Fu r the rmore , i f y>l, then cr*>l. 

Thus the r i sk avers ion parameter , 9-, has an in f luence on comovements between 

the t rade balance and the terms of t rade. The proof cons is ts la rge ly of 

exp ress ing the ra t i o of the t rade balance to output in a convenient f o r m . As 

in Propos i t i on 1, both the t rade balance and the terms of t rade a re monotonic 

func t ions of the endowment ra t io x=y^/y^. The te rms of t rade i s , f o r a l l 

pa rameter va lues, decreas ing in x . As f o r the t rade balance, we le t 

Wi th w=l, S j is constant . Since b . / a . i s , as we have shown, inc reas ing in 

the endowment ra t io x=y2 /y j , the propos i t ion fo l l ows immediate ly w i t h cr*=l. 

Wi th M>1, the dependence of s^ on x in t roduces an add i t iona l element of 

dependence on x . If y>l and OL<K, S ^ is inc reas ing in x . Thus , f o r a ^ l the 

t rade balance is decreas ing in x. By cont inu i ty th is is t rue f o r values of a 

s l igh t l y g reater than 1 as we l l . For large values of a , however , the t rade 

balance is inc reas ing in x , as we show in the appendix ( resu l t 4). Thus 

there is a number a">l, and o-*=l/a*<l, that div ides the reg ions of pos i t ive 

and negat ive comovement between the t rade balance and the te rms of t rade . 

In shor t , the economy is much l i ke the one of the previous sect ion . Its 

s i m i l a r i t i e s and d i f fe rences are i l l us t ra ted by the f o l l ow ing example. 

Example. There are two s ta tes , w i th uncondi t ional p robab i l i t i es 

(1/2,1/2) . (With two states non l inear i t ies are i r re levan t , s ince two points 

can a lways be connected by a s t ra igh t l ine.) Le t the aggregate endowments 

(yj.y^) of the domest ic and fo re ign goods be ( l+e, l -e) in s ta te 1, ( l -e, l+e) 

in s ta te 2, w i th c>0. Thus the s tandard deviat ions of y^ and y ^ are c and 

the s tandard deviat ion of the logar i thm of the endowment r a t i o y 2 / v i * s ' ^ o r 

smal l e, approx imate ly 2c . The t rans i t i on p robab i l i t i es between s ta tes i and 

j are 

The pers is tence parameter p governs the au tocor re la t ion func t ion f o r any 

n X l / y l = ( a 2 _ p b l ) / y l = 

a 

( l+p)/2 ( l - p ) / 2 

( l - p ) / 2 ( l+p)/2 
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random var iab le adapted to the s ta te , w i t h the k -o rde r au tocor re la t ion equal 
• k 

to p . 

Case 1: ident ica l p re ferences (u=l). The terms of t rade i s 

p = ( y 2 / y i r < x -

wh ich equals [ ( l + c ) / ( l - e ) f a in s ta te 1, [ ( l - e ) / ( l + e ) f a in s ta te 2. The 

s tandard deviat ion of the logar i thm of p is , f o r smal l e, approx imate ly 

a (2c) . Wi th E=0.05 and cc=5, the s tandard deviat ion is 0 .500. The ra t i o of 

the t rade balance to output is 

tb = nx j / y j = (1/2) - (1/2) ( y 2 / y 1 ) 1 " " = d / 2 ) I W y g / y , ) 1 " * ! . 

Thus f o r <r=l/a<l the co r re la t i on between e and nx is - 1 , f o r <r>l the 

co r re la t i on is +1. For a=l the t rade balance is ze ro in both states and the 

co r re la t i on is not def ined. The c r o s s - c o r r e l a t i o n func t ion f o r the t rade 

balance and the te rms of t rade has the f o rm : 

I k I 

c o r r ( t b t > p t + k ) = sign(o--l) p 

where t r=l /a. As noted ea r l i e r , th is func t ion is symmet r ic in k. 

Case 2: pre ference f o r home goods (w>l). To make th is concrete, let 

e=0.05, w=2, and y=2. With a=5 the s tandard deviat ion of the logar i thm of 

the terms of t rade is 0.497, s l igh t l y sma l le r than in the case of ident ica l 

pre ferences. There is a c r i t i c a l value <r*=0.885<l of the e las t i c i t y of 

subs t i tu t ion such that f o r a->a* the t rade balance and the te rms of t rade are 

pos i t ive ly co r re la ted , and fo r o-<o-* they are negat ively co r re la ted . The 

c r o s s - c o r r e l a t i o n func t ion is 

I k I 

c o r r ( t b t > p t + k ) = sign(cr*- l) p , 

which remains symmet r i c . 

4. The Marshall-Lerner Condition and the Harberger-Laursen-Metzler Effect 

The theory of the last two sect ions, and i ts re la t ion to t ime ser ies 

da ta , are re la t i ve ly s t r a i g h t f o r w a r d . We have found, however, that i t g ives 

us a much d i f f e ren t understanding of the re la t ion between t rade and re la t i ve 

p r i ces than e i ther the w ide l y - c i t ed M a r s h a l l - L e r n e r condi t ion or the 1980s 

l i t e ra tu re on the H a r b e r g e r - L a u r s e n - M e t z l e r e f fec t . In th is sec t ion we 
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compare our work to these other approaches and point out the d i f f e rences 

among them. 

The e las t i c i t y condi t ion of Propos i t ion 1 is an example of a common 

resu l t in p r i ce theory, tha t the sign of the e f fec t depends on whether 

u t i l i t y is more or less concave then the log (o-=l). In that sense there is 

noth ing su rp r i s i ng about i t . What we f i nd in te res t ing in the present se t t ing 

is the d i f f e rence between th is condi t ion and the Marsha l 1-Lerner cond i t ion , 

o f ten c i ted as the determin ing fac to r in the s ign of the re la t ion between the 

t rade balance and the terms of t rade. The M a r s h a l l - L e r n e r condi t ion is the 

centerp iece of textbook t reatments of t h i s issue; among many other examples, 

see Dornbusch (1980, p 59), E th ie r (1988, pp 402-7) , and Krugman and Obs t fe ld 

(1991, p 423). 

The M a r s h a l l - L e r n e r condi t ion appl ies to a s ta t i c economy, but we can 

rev iew i ts logic in a one-per iod version of our two -coun t r y w o r l d . Our 

t rea tment fo l l ows Kemp (1987). We s t a r t by der iv ing condi t ions on s ta t i c 

import demand func t ions that a l l ow us to express the balance of t rade as an 

inc reas ing func t ion of the te rms of t rade . Among the condi t ions f o r 

equ i l i b r ium in the s ta t i c economy are the resource cons t ra in t f o r the home 

good, 

a i + a 2 = y r 

and the f i r s t agent ' s budget cons t ra in t , 

a i + p b i * y r 

These condi t ions together imply balanced t rade: 

n x l = a 2 " p b l = ° -

U t i l i t y max im iza t i on by both agents, sub ject to the i r respect ive budget 

cons t ra in t s , resu l ts in impor t demand funct ions , a 2 ^ P ^ a n c * bj(p), say. These 

func t ions def ine net expor ts as a funct ion of the terms of t rade: 

n x ^ p ) = a 2 (p ) - pbj(p). 

Th is func t ion is inc reas ing in p i f 

c + e* > 1, 

where 

e = - ( d ^ / d p H p / b j ) 

and 

15 



e* = O a 2 / 3 p ) ( p / a 2 ) 

are the domest ic and fo re ign import e las t i c i t i es . The inequal i ty is the we l l 

known M a r s h a l l - L e r n e r cond i t ion . 

We now apply th is ana lys is to our economy. The re levant import demand 

func t ions are 

bj(p) = y ^ P + p " " ) 

a 2 ( p ) = y 2 P ( P + P } ' 

where , as be fo re , cr=l/a is the e las t i c i t y of subs t i tu t ion between fo re ign and 

domest ic goods. The import e las t i c i t i es are the re fo re 

e = (l+o-p0^ i)/lp+pr), 

. o\ o—l, o\ e* = p (o-+p )/(p+p ). 

Adding these two express ions together, we f i nd that 

e + c * = o- + l > 1. 

In other words , the M a r s h a l l - L e r n e r condi t ion is a lways sa t i s f i ed in th is 

economy, regard less of the value of the e las t i c i t y o f subs t i tu t ion between 

fo re ign and domest ic goods. 

Thus we see that the M a r s h a l l - L e r n e r condi t ion has no connect ion w i th 

the e las t i c i t y condi t ion of Propos i t ion 1 and there fo re has no bear ing on the 

co r re la t i on between the t rade balance and the terms of t rade f o r t ime ser ies 

da ta generated by economies l i ke ours. The d i f fe rence in resu l t s stems, we 

think, f r om the d i f fe rence between dynamic model ing and the comparat ive 

s ta t i cs exper iments that under l ie the M a r s h a l l - L e r n e r condi t ion. Despi te the 

in tu i t i ve appeal of the la t te r , we f i nd that when the dynamics a re worked out 

exp l i c i t l y we get a d i f f e ren t in te rp re ta t ion of th is p roper ty o f the data . 

The theore t i ca l s ta te of the a r t regard ing the re la t ion between the 

t rade balance and the terms of t rade , however, is not the M a r s h a l l - L e r n e r 

condi t ion but the 1980s rev iva l o f the H a r b e r g e r - L a u r s e n - M e t z l e r e f fec t 

i n i t i a ted by Obst fe ld (1982) and Svensson and R a z i n (1983). These papers , 

and others that fo l lowed, s t a r t w i th the cen t ra l ins ight of the absorpt ion 

approach: that cur ren t account imbalances re f l ec t d i f f e rences between saving 
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and investment. The theore t i ca l economies of these two papers are 

de te rm in is t i c but share w i th ours the fea tu re that dynamics a re exp l i c i t . 

They come, however, to much d i f f e ren t conclusions rega rd ing the f a c t o r s that 

lead to a posi t ive assoc ia t ion between the t rade balance and the te rms of 

t rade . These papers suggest that two f a c t o r s are c r i t i c a l in de te rmin ing the 

pa t te rn of comovements: the pers is tence of the shock and the f o r m of 

dependence of the discount f a c t o r , or ra te of t ime p re fe rence , on fu tu re 

u t i l i t y . T rans i t o r y shocks t yp i ca l l y lead, in the i r ana lys is , to movements 

in the te rms of t rade and the trade balance of opposi te s ign . We f i n d , in 

con t ras t , that there is complete mathemat ica l separa t ion between per iods, and 

that the re la t ion between the t rade balance and the te rms of t rade is 

independent of the dynamics of p r i ces . Obst fe ld (1982) and Svensson and 

Raz in (1983) a lso f i nd that the e f fec t of permanent shocks depends on the 

behavior of the discount f ac to r . As Svensson and R a z i n (1983, p 100) put i t : 

"A permanent t e r m s - o f - t r a d e de ter io ra t ion .. . causes a de te r io ra t i on or 

improvement in the rea l t rade balance, depending on whether .. . the ra te of 

t ime pre ference decreases or increases, respect ive ly , w i t h the level of 

w e l f a r e . " Obs t fe ld (1982) assumes that the ra te of t ime p re fe rence is 

decreas ing in f u tu re u t i l i t y and the re fo re p red ic ts a decl ine in the t rade 

balance. In h is words (1982, p 251), "an economy spec ia l i zed in product ion 

must exper ience a f a l l in aggregate spending and a cur ren t [account] surp lus 

as a resu l t o f an unant ic ipa ted, permanent worsen ing in i ts t e rms of t r ade . " 

In both papers there is no e f fec t on the t rade balance i f the ra te of t ime 

preference is constant . In our economies, the ra te of t ime p re fe rence is 

constant , f i x e d by the discount f ac to r /3. The conc lus ion should then be that 

permanent movements in the te rms of t rade have no e f fec t on the t rade 

balance. We f i nd , ins tead, that the re la t ion between the t rade ba lance and 

the te rms of t rade is determined by the e las t i c i t y of subs t i tu t ion , 

regard less of the pers is tence of shocks. 

L i ke our ana lys is of the M a r s h a l l - L e r n e r cond i t ion , the d i f f e rence 

between our approach and that of the H a r b e r g e r - L a u r s e n - M e t z l e r e f fec t s tems, 

in par t , f r o m our de f in i t ion of the issue. In our ana lys is , the re la t ion 

between the t rade balance and the te rms of t rade per ta ins to the co r re la t i on 

between these two var iab les f o r the rea l i za t i on of a s ingle t ime ser ies , l ike 

the quar te r l y ser ies f o r Japan, the U K , and the US descr ibed in Table 1. 

Th is cor responds, in our theore t i ca l economies, to the co r re l a t i on between 

the two var iab les along an equilibrium path. In the ana lys is of Obst fe ld 

17 



(1982) and Svensson and Raz in (1983), however, the H a r b e r g e r - L a u r s e n - M e t z l e r 

e f fec t per ta ins to a compar ison between two d i f f e ren t de te rm in is t i c 

equ i l i b r i a : one in wh ich the terms of t rade is h igh, and one in wh ich i t is 

low. Apparent ly these two thought exper iments emphasize much d i f f e ren t 

fea tu res of the theory. We would argue that our thought exper iment is c loser 

to what we have in mind when we compare theory and da ta . A c loser look a lso 

suggests, as brought out in Backus (1992) and Stockman and Svensson (1987), 

tha t the theory requ i res exp l i c i t t reatment of the s tochas t ic s t ruc tu re of 

the economy, something that de te rmin is t i c ana lys is cannot prov ide. 

In shor t , we 've found that exp l i c i t dynamic s tochas t i c ana lys is of t rade 

and re la t i ve pr ices leads to much d i f fe ren t v iews of the f a c t o r s determin ing 

the i r comovements. Even the ro le of tha t textbook s tandard , the 

M a r s h a l l - L e r n e r condi t ion, may need to be recons idered. 

5. Government Spending 

The theory thus f a r has focused on f l uc tua t ions in t rade and pr ices 

a r i s i ng f r o m movements in endowments. Here we cons ider an ex tens ion to the 

exchange economy of Sect ion 2 in which we have, in add i t ion , exogenous shocks 

to government spending. Related analyses have been provided by Bax te r 

(1992), Hodr ick (1988), Macklem (1991), Obst fe ld (1989), and Y i (1991). We 

f i n d th is extension both in teres t ing in i ts own r igh t , and a usefu l step 

toward in t roduc ing a wide range of impulses into dynamic general equ i l i b r ium 

models of t rade : shocks, fo r example, to taxes , t a r i f f s , and possib ly even 

monetary po l ic ies . To keep the ana lys is s imple, we r e s t r i c t ourselves to the 

case of symmet r ic preferences (w=l). 

In th is new economy the government is an add i t iona l consumer of goods. 

Le t us say, then, that in s ta te z * the government of country i consumes the 

quant i ty g . ( z t ) of the home good. Th is spending is f inanced w i th lump-sum 

taxes , T. fz*) say. An equ i l ib r ium then cons is ts of quant i t ies (a . and b. ) , 

p r ices (q.), and government po l ic ies Cgj.T.) such that (a) consumer 's 

max imize u t i l i t y given pr ices and budget cons t ra in ts , (b) quant i t ies sa t i s f y 

the resource cons t ra in ts , 

y l " g l = a i + a 2 ' 
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y 2 - g 2 = b l + b 2 ' 

and (c) po l ic ies sa t i s f y governments ' budget cons t ra in ts . 

Wi th th is s t ruc tu re , the economy is equivalent to one w i t h "net 

endowments" y . - g . , ra ther than y., and we can apply most of the resu l ts of 

Sec t ion 2 w i th l i t t l e change. The equ i l i b r ium a l loca t ion includes 

a . = s. ( y r g l ) , b. « s. ( y 2 - g 2 ) , 

w i t h consumpt ion shares s. = A. / Z .X. , f o r i= l ,2, f o r some choice of 

J J 
we l f a re weights A.. The equ i l ib r ium te rms of t rade is 

p = K y 2 - g 2 ) / ( y 1 - g 1 ) ] 
,-cc 

The va r i ab i l i t y of the te rms of t rade is governed, then, by the v a r i a b i l i t y 

o f the net endowment ra t io and the e las t i c i t y of subs t i tu t ion , <r=l/a. In 

p rac t i ce , the addi t ion of government purchases has l i t t l e in f luence on the 

var iance of p, s ince g is only a f r ac t i on of output and is genera l ly less 

var iab le . The same reasoning appl ies to pers is tence: in t roduc ing government 

purchases of goods and serv ices does l i t t l e to change our p red ic t ion that 

re la t i ve p r i ces re ta in the pers is tence of output ra t ios . 

The most in te res t ing aspects of government purchases concern t rade . If 

w.=y. -g. is the endowment net of government purchases, net expor ts in count ry 

1 is 

nXj = ( l - s J ) w 1 - (w 2 /Wj ) a S j . w 2 = w J d - S j ) - s ^ w ^ W j ) 1 a ] . 

The ra t i o o f net expor ts to output is 

n x ] [ / y 1 = [(1-Sj) - s ^ w ^ W j ) 1 a ] v/^/ivt^+g^). 

In our ea r l i e r ana lys is , g^ was ze ro and the last te rm was, there fo re , one. 

As a resu l t , the e f fec t of the endowment r a t i o on the t rade balance, and the 

assoc ia t ion between movements in the t rade balance, nx^/y^, and the te rms of 

t rade , p, depended only on the value of <r=l/a. F o r <r<l the assoc ia t ion was 

pos i t ive , f o r cr<l the reverse. Here we f i nd an add i t iona l f a c t o r , the ra t i o 

of the net endowment, w^, to to ta l output, y^=w^+g^. 

We can get some idea of the cont r ibut ions of output and government 
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spending shocks on t rade and pr ice f luc tua t ions by cons ider ing spec ia l cases. 

Cons ider , f i r s t , the case in which g^ is p ropor t iona l to y^ Then v/^/(w^+g^) 

is constant , and the re la t ion between the t rade balance and the te rms of 

t rade is determined by cr, as i t was in Propos i t ion 1. With cr>l (or <x<l) the 

t rade balance and the te rms of t rade are pos i t ive ly re la ted a long an 

equ i l i b r ium path , w i t h c<l they are negat ively re la ted . A l te rna t i ve l y , 

suppose outputs y. are constant and g^ is the only shock. Then the t rade 

balance and the terms of t rade are posi t ive ly assoc ia ted, regard less of the 

value of <r. Th is example is l ike many others in economics in which the 

comovement between two endogenous var iab les depends on the source of the i r 

f l uc tua t ions . 

Th is suggests a second look at t rade and pr i ce da ta , w i th spec ia l 

a t tent ion paid to government purchases g. As we see in Tab le 2, there has 

been l i t t l e regu la r i t y ac ross countr ies in e i ther the va r i ab i l i t y of 

government purchases, re la t i ve to that of rea l output, or in the co r re l a t i on 

between these two var iab les . The same statement appl ies to the co r re la t i ons 

of government purchases w i th the t rade balance and the te rms of t rade . Tha t 

is not to say that government purchases have not p layed a ro le in t rade and 

pr i ce behavior , s imply that th is ro le is not s imple enough to show up in 

summary s ta t i s t i c s o f th is f o r m . F roo t and Rogof f (1991) document somewhat 

s t ronger ind ica t ions of a re la t ion between government spending and r e a l 

exchange ra tes . 

6. Trade and Capital Formation 

In the exchange economies of Sect ions 2 and 3 we compared p roper t ies of 

the da ta w i th analogous proper t ies of t rade and re la t i ve pr ices in s imple 

theore t i ca l economies. Th is ana lys is brought up two quest ions that deserve a 

c loser look. We found, f o r one th ing , that the va r i ab i l i t y of the te rms of 

t rade is governed by the va r iab i l i t y of the output r a t i o and the e las t i c i t y 

of subst i tu t ion between fo re ign and domest ic goods. By choosing a smal l 

enough e las t i c i t y the theory can generate l i t e ra l l y any amount of re la t i ve 

p r i ce va r iab i l i t y . The quest ion, in th is case, is whether the amounts of 

p r i ce va r i ab i l i t y in the theory and the da ta a re c lose f o r reasonable values 

of th is e las t i c i t y . In another respect , we found that the exchange economy 

could not, f o r any choice of parameter values, mimic the data : the c ross 
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co r re la t i on func t ion f o r the t rade balance and the te rms of t rade . In the 

da ta th i s func t ion is genera l ly asymmetr ic , a fea tu re we documented in F igu re 

1 and labeled the J -cu rve . In the exchange economy, however, the func t ion i s 

symmet r i c by cons t ruc t ion , since both the t rade balance and the te rms of 

t rade are func t ions of the same s ta te var iab le . The quest ion here is whether 

th is proper ty changes when we introduce phys ica l cap i ta l f o rma t ion . 

The in t roduc t ion of cap i ta l f o rma t ion br ings us c loser to the theme of 

the absorpt ion approach to the balance of payments: that f l uc tua t i ons in 

t rade re f l ec t d i f f e rences between saving and investment. At the level o f 

account ing th is connect ion is undeniable, but i t a lso sh i f t s one 's a t ten t ion 

away f r o m in t ra tempora l re la t i ve pr ices to the in te r tempora l decis ions to 

save and invest. Thus Sachs (1981) argues that t rade de f i c i t s o f ten r e f l ec t 

investment booms, and Stockman and Svensson (1987) t ie both t rade and 

re la t i ve pr ices to f l uc tua t ions i n , among other th ings, f i x e d cap i t a l 

f o rma t ion . We cont inue th is t rad i t i on by in t roduc ing cap i t a l f o rma t i on to an 

economy that is o therwise l ike our ea r l i e r ones. The s t r uc tu re is adapted 

f r o m Backus, Kehoe, and Kyd land (1991). The emphasis , as in e a r l i e r 

sect ions, is on the dynamics of the t rade balance and the te rms of t rade . 

The theore t i ca l economy has the fo l l ow ing elements. The re are , as 

be fo re , two count r ies that spec ia l i ze in d i f f e ren t goods. P re fe rences of the 

representa t ive consumer in each country i are cha rac te r i zed by an expected 

u t i l i t y func t ion of the f o r m 

U i " E 0 C o 

where c.^ and n.^ are consumpt ion and hours worked in count ry i, u (c , l -n ) = 

[ c ^ ( l - n ) 1 * V y / ( l - y ) , and y^O. The p r ima ry d i f fe rence in p re fe rences f r o m 

the economy of Sect ion 2 is the appearance of le isure in agents ' u t i l i t y 

func t ions . 

Each country spec ia l i zes in the product ion of a s ingle good, labeled " a " 

f o r count ry 1 and "b" f o r count ry 2. Each i s produced us ing cap i t a l k and 

labor n w i th l i near homogeneous product ion func t ions F of the same f o r m , 
G 1 -Q 

F(k,n) = k n . Th is gives r i se to the da te - t resource cons t ra in ts , 
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a i t + a 2 t = y i t = Z l t F ( K l f n i t ) ' 

b l t + b 2 t = y 2 t = Z 2 t F ( k 2 t ' n 2 t K 

in count r ies 1 and 2, respect ive ly . The quant i ty y. denotes GDP in count ry 

i , measured in uni ts o f the loca l good, and a . ^ and b.^ denote uses of the 

two goods in count ry i. The vector = ( z

l t > z

2 t ) i s a s tochas t i c shock to 

produc t iv i t y whose proper t ies w i l l be descr ibed shor t ly . If k and n a re 

constant , th is reduces to the pure exchange set t ing of Sect ion 2, w i th 

produc t iv i t y shocks g iv ing r i se to propor t iona l output f l uc tua t ions . 

Consumpt ion, investment, and government spending in each count ry are 

composi tes of the fo re ign and domest ic goods, w i t h 

C l t + X l t + g l t = G ( a l t ' b l t ) ' 

C 2 t + X 2 t + g 2 t = G ( b 2 t ' a 2 t ) ' 

where, as before , G(a,b) = [ua 1 a+bl a ) i / ^ a \ The parameters a and u are 

both pos i t ive , and the e las t i c i t y of subs t i tu t ion between fo re ign and 

domest ic goods is <r=l/a. As noted ea r l i e r , th is s t ruc tu re is wide ly used in 

s t a t i c genera l equ i l i b r ium models of t rade. Cap i t a l s tocks evolve accord ing 

to 

it+1 it i t 

where 5 is the deprec ia t ion ra te . Two d i f fe rences between th is economy and 

the exchange economy of Sect ions 2 to 4 are the in t roduc t ion of cap i ta l 

f o rma t ion , x , and the assumpt ion here that government spending may have some 

fo re ign content. 

F ina l l y , the under ly ing shocks to our economy are independent b i va r ia te 

autoregress ions. The technology shocks f o l l ow 

Z t + 1 = A Z t + E t + 1 ' 

where e Z is d is t r ibu ted normal ly and independently over t ime w i th var iance 

V z < The co r re la t i on between the technology shocks, Zj and z , , , is determined 

by the o f f - d i agona l elem 

spending are governed by 

by the o f f - d i agona l elements o f A and V^ . S i m i l a r l y , shocks to government 

g t + l = 8 « t * « ? • ! • 

where g^ = ( g l t > g 2 t ) a n d c § i s d i s t r i b u t e d normal ly w i th var iance V . 
O 
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Technology shocks z and government spending shocks g are independent. 

Wi th these elements, and the parameter values l i s ted in Tab le 3, we can 

approach the behavior of p r ices and t rade. The c r i t i c a l pa rameters , f o r our 

purpose, a re the e las t i c i t y of subs t i tu t ion , cr, wh ich we set equal to 1.5, 

and the steady s ta te r a t i o of impor ts to GDP, wh ich we set equal to 0.15 by 

choosing w appropr ia te ly . In th is benchmark vers ion of the economy fo re ign 

and domest ic goods a re bet ter subst i tu tes than they would be w i th 

Cobb-Douglas pre ferences and imports a re , on average, 85 percent of GDP. The 

fo rmer is consis tent w i th a large number of s tud ies, as documented by Whal ley 

(1985, ch 4). Es t ima tes of the e las t i c i t y are genera l ly c lose to one, o f ten 

s l igh t l y l a rge r . The import share is s l igh t l y l a rge r than we see in the U S , 

Japan, or an aggregate of European count r ies (wi th i n t r a -Eu ropean t rade 

netted out). 

A number of p roper t ies of the theore t i ca l economy w i th a l te rna t i ve 

parameter set t ings are repor ted in Table 4. Cons ider , f i r s t , f l uc tua t i ons in 

the te rms of t rade. The s tandard deviat ion of the te rms of t rade w i th our 

benchmark parameter values is 0.48 percent , which is a f a c t o r of s i x less 

than we see f o r the US in Table 1. With smal le r values of cr the theore t i ca l 

economy generates g rea te r va r i ab i l i t y of the te rms of t rade . As i l l u s t ra ted 

in F igu re 2, the s tandard deviat ion of p gets la rger as we decrease cr, and 

f o r cr less than 0 .03 the s tandard deviat ion exceeds 2. Thus i t appears that 

whi le the theory can produce as much va r i ab i l i t y in the te rms of t rade as we 

see in the da ta , it requ i res an e las t i c i t y of subs t i tu t ion much sma l le r than 

most es t imates. 

The value of cr requ i red to match the v a r i a b i l i t y o f the te rms of t rade 

in U S data is subs tan t ia l l y sma l le r in th is model (less than 0.03) than in 

our ca lcu la t i on in Sect ion 2 f o r the U S and Japan ( for which we est imated 

that cr=0.73 would be su f f i c ien t ) . Three f a c t o r s account f o r most of th is 

d i f fe rence . The f i r s t is tha t the theore t i ca l economy has, in the benchmark 

case, about 25 percent less va r i ab i l i t y in the output r a t i o than we 

ca lcu la ted f o r Japan and the US . Mod i f i ca t ions of the theory that b r ing the 

magnitude of business cyc les c loser to the da ta w i l l a lso b r ing the theory 

and da ta c loser together w i th respect to p r i ce va r i ab i l i t y . The second 

f ac to r is that p r i ces a re less var iab le in the economy w i th cap i ta l f o rma t i on 

than in exchange economies. If we e l iminate cap i ta l (which we can do by 

2 3 



se t t ing 6=0 in the product ion funct ion) , the economy produces considerably 

g rea te r p r i ce va r iab i l i t y , despite less va r i ab i l i t y in the ra t i o of outputs. 

The f i n a l f a c t o r is the import share. Wi th the import share equal to 0.25, 

the v a r i a b i l i t y increases substant ia l l y at every value of cr. F o r (r=1.5, the 

benchmark value, the s tandard deviat ion of the re la t i ve pr ice r i ses f r o m 0.48 

to 0.58. 

A second proper ty of the model is the contemporaneous co r re la t i on 

between net expor ts and the te rms of t rade. In the da ta th is co r re la t i on has 

been posi t ive f o r the U S , negative f o r Japan and the UK (see Table 1). In 

the theore t i ca l economy we f i nd , f o r the benchmark parameter va lues, that the 

co r re la t i on is -0 .41 . As we might expect f r om Propos i t ions 1 and 2, th is 

co r re la t i on is sensi t ive to the e las t i c i t y of subs t i tu t ion . As we see in 

F igu re 3, the co r re la t i on increases w i th a-, and becomes pos i t ive at cr*=2.76. 

Th is fea tu re , too, is s t rong ly in f luenced by cap i ta l f o rma t ion . In the model 

wi thout cap i t a l (9=0) the economy is much l ike that descr ibed in Propos i t i on 

2, w i th a c r i t i c a l e las t i c i t y <r*=0.94. For cr><r* the t rade balance and the 

terms of t rade are pos i t ive ly co r re la ted , f o r cr<cr" the reverse. 

A t h i r d proper ty of interest is the impact of government spending on 

th is co r re la t i on . We see in Tab le 4 that w i th only shocks to government 

spending, the co r re la t i on between net expor ts and the te rms of t rade sh i f t s 

f r om negative to posi t ive. Th is m i r r o r s a s im i l a r resu l t in Sect ion 5. With 

shocks to both p roduc t iv i t y , z , and government spending, g , we f i nd that the 

la t te r dominate, in the sense that the economy's proper t ies a re very s i m i l a r 

to those w i th shocks to p roduc t iv i t y alone. 

F ina l l y , we look at the complete cross co r re la t i on func t ion f o r net 

expor ts and the te rms of t rade. As p i c tu red in F igu re 4, th is co r re la t i on 

has the same asymmet r ic shape we documented f o r the da ta in F igu re 1. We 

in i t i a l l y found th is pa t te rn su rp r i s i ng , but i t s in tu i t ive basis is p i c tu red 

in F igu re 5. Fo l low ing a favorab le product iv i ty shock in the home count ry , 

output, y^, and the re la t i ve p r i ce of f o re ign goods, p, both r i se . 

Consumpt ion a lso r i ses , but by less than output. Investment r i ses i n i t i a l l y 

by much more than consumpt ion, as resources are t r a n s f e r r e d to the home 

count ry to exp lo i t i t s expected produc t iv i t y advantage. As cap i t a l 

accumulates, th is resource t r ans fe r d imin ishes. Thus the t rade balance, 

wh ich is the d i f f e rence , at market p r i ces , between output and the sum of 
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consumpt ion and investment, exh ib i ts an i n i t i a l per iod of de f i c i t , fo l lowed 

by surp lus . Th is mechanism is a lso apparent in the coun te rcyc l i ca l movements 

in the t rade balance noted by other studies (see the re fe rences in Backus, 

Kehoe, and Kyd land , 1992, Sect ion I). 

In shor t , much of the in tu i t ion f o r th is dynamic general equ i l i b r ium 

t rade model is ava i lab le f r om the exchange economy of Sect ions 2 to 4. What 

the exchange economy misses completely is the dynamics of the re la t ion 

between the t rade balance and the te rms of t rade: the asymmet r ic c ross 

co r re la t i on func t ion that we documented in the da ta and labeled the J - cu rve . 

The c ross co r re la t i on funct ion between these two var iab les is symmet r i c in 

the exchange economy, regard less of parameter values. In th is sec t ion we 

have seen that the dynamics of cap i ta l f o rma t ion prov ide a p laus ib le bas is 

f o r an asymmet r ic pa t te rn . 

7. Final Thoughts 

We have descr ibed how a dynamic general equ i l i b r ium approach to 

aggregate t rade theory prov ides both a new level o f understanding of 

i n te r re la t ions between t rade and p r i ce movements and a f r amework in which 

these re la t ions can be quan t i f i ed . With regard to the f o rmer , we have seen 

that the re la t ion between t rade and p r i ce var iab les is much d i f f e ren t f r o m 

that suggested by the M a r s h a l l - L e r n e r condi t ion c i ted in most textbooks. 

With regard to the la t te r , we have argued that the dynamic re la t ion between 

t rade and the re la t i ve pr ice of fo re ign goods can be understood as a 

consequence of the dynamics of cap i ta l fo rmat ion . Thus the dynamics of t rade 

var iab les a re inseparable f r om the dynamics of the res t of the economy. 

Fu tu re work w i l l undoubtedly focus , however, not on these cont r ibu t ions , 

but on dimensions in which the theory, in i ts cur ren t incarna t ion , prov ides a 

re la t i ve ly poor approx imat ion to ac tua l economies. The most obvious of these 

is the va r i ab i l i t y o f the te rms of t rade. In the economy of Sect ion 6, and 

in Stockman and Tesar (1991) as we l l , the s tandard dev ia t ion of the te rms of 

t rade is subs tan t ia l l y sma l le r than we est imate in the data . Th is 

d iscrepancy between theory and da ta helps to mot ivate theor ies in which 

monetary pol icy in f luences re la t i ve pr ices ( G r i l l i and Roubin i 1992, 

Schlagenhauf and Wrase 1992) and in which in ternat iona l market segmentat ion, 
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possib ly in conjunct ion w i th imper fec t compet i t ion, a lso play a p a r t (Dumas 

1992, Giovannin i 1988, Lapham 1990). Ongoing research w i l l hopefu l ly t e l l us 

how impor tant each of these fea tures i s , and how they modi fy the lessons of 

the theory out l ined above. 
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A P P E N D I X 

The a lgebra f o r Sect ion 3 is s t r a i g h t f o r w a r d but f a i r l y tedious. We 

s t a r t by reduc ing the economy to two equat ions in two unknowns. The unknowns 
a b 

are the consumpt ion shares of the f i r s t agent, s j = a j / y j a n d s i = ^ i ^ 2 ' 

f oe ' s and resource cons t ra in ts then imply 

(Al) s a / ( l - s a ) = w V s b / ( l - s b ) 

and 

, a . , , a.,y " , 1 - a , , , , 1+v l -a , , (a -3 - ) / ( l -a ) 
(A2) [ S J / ( 1 - S J ) J (A^/wAjJ = [(u+m )/(l+w m )) ' 

b a 

where m ^ / a ^ x S j / S j X ) and v=2/a>0. Wi th these subs t i tu t ions , the two 

equat ions determine s a and s b as func t ions of the endowment r a t i o x=y^/y^. 

Note that i f e i ther w=l or cc=y, the r ighthand side of (A2) is one and Sj is 

constant . 

P re l im ina r i es , (a) If we d i f fe ren t ia te the f i r s t equat ion we get 

a . , , a . , , a . , , a.2 v , b „ , b,2 
d l S j . / d - S j ) ] = d S j / d - S j ) = w d S j / d - S j ) , 

, b . b , b . a , v . a . a 
d S j / S j = ( S J / S J ) W 1 1 " 

Thus s a and s b are posi t ive ly re la ted and we can subst i tu te out any d s b ' s we 

get. 

(b) D i f f e ren t i a te the ra t i o ( s b / s a ) : 

JI b . a \ i b . a * n b . a , v , , , a , a d l S j / S j ) = I S J / S J J [ ( S j / S j j u -1] d s , / s , . 

or 

(c) D i f f e ren t i a te m: 

d m / m = d x / x + [ ( s b / s a ) w V - l ] d s a / s a . 

(d) Inequal i t ies. From (Al) : 

a K b 

( s b / s a ) o V - l = ( s a - s b ) / ( l - s a ) > 0. 

We now prove the propos i t ions used in the tex t . 1. We show that s a is 

inc reas ing in x i f y>a, decreas ing i f y<a. We d i f f e ren t i a te (A2) and f i nd , 

a f t e r rear rangement : 
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(A3) y (w+m 1 a ) ( l + w 1 + V m 1 _ a ) d s a / s a = (a-y) ( l - w 2 + V ) ( l - s 3 ) m 1 _ a d m / m . 

If we subst i tu te the express ion f o r dm [(c) above] we get an equat ion of the 

f o r m 

(A4) A d s a / s a = B d x / x , 

so that s a is i nc reas ing in x i f B/A>0, decreas ing otherwise. The 

coe f f i c ien t o f d x / x is 

n , , ,, 2+v, , , a , 1-a B = (a-y) (1-w ) (1-Sj) m 

Since u>l, B has the same s ign as y - a . The coe f f i c i en t o f d s a / s a is 

. , , 1-a, , , 1+v 1-a, , , , , 2+v, , a b, 1-a 
A = y (w+m ) (1+w m ) + (y -a) (1-u ) ( S J - S J ) m 

Clea r l y i f y<a, A is pos i t ive and d s a / d x is negative. If y>a, then 

« / / l -<*\ / , l + v l _ a> „ 2+v, 1-a A / y = (w+m ) (1+w m ) + 9 (1-u ) m 

a b 

where 9=(Sj -S j ) (y -a ) /y< l . Combining te rms makes it c l ea r tha t A is pos i t ive 

in th is case, too. Thus the s ign of d s a / d x is the same as the s ign of y - a . 

2. An immediate co ro l l a r y is that C ^ / C j is inc reas ing in x: the f i r s t 

order condi t ions imply 

[ s a / ( i - s a ) ] a = ( u p y A j ) ( c 2 / c 1 ) 3 ' _ a . 

The behavior of s a w i th respect to x impl ies that the consumpt ion r a t i o , 

c ^ / C j , is i nc reas ing in x , as c la imed in the tex t . 

3. We now show that bj/a^=m is inc reas ing in x. F rom (A3) we have 

(a-y) ( l - w 2 + V ) (1-Sj) m 1 _ a d m / m = y ( w + m 1 _ a ) ( l + w 1 + V m 1 _ a ) d s a / s a 

= y (w+m 1 _ a ) ( l + w 1 + v m 1 _ a ) (B /A ) d x / x . 

F rom the de f in i t i on of B, 

(A4) A d m / m = y (w+m 1 _ a ) ( l + w 1 + V m 1 _ a ) d x / x . 

S ince A>0, m is inc reas ing in x . 

4. We tu rn to the dependence of the t rade balance on x . As in the tex t , 

2 8 



n x j / y j = l - s a [ l +o 1 m 1 _ a ] . 

D i f f e ren t i a t i ng , we f i nd 

dd iX j / y j ) = -ds^ l+u 'V - "] - (l-a)saw~V~adm/m, 
which is pos i t ive i f 

[l-w'W""] d s a / s a + ( l - a ) o ) " 1 m 1 " a d m / m < 0. 

F r o m (A5) and (A5) we can show that th is inequal i ty holds f o r la rge enough 

2 9 
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Table 1 

Properties of the Trade Balance and the Terms of Trade 

Standard Cross 
Dev. (%) Autocorrelat ion Corre lat ion 

Country Period P nx P nx (p,nx) (P,y) 

Japan 1955- -89 5.97 .97 .87 .77 - . 4 6 - . 0 9 
1955- -70 2.17 .98 .73 .66 - . 5 5 .41 
1971- -89 7.76 .94 .87 .83 - . 5 1 - . 2 7 

United K ingdom 1955- -89 2.71 1.08 .76 .66 - . 5 4 .20 
1955- -70 1.51 .78 .38 .54 - . 1 5 .56 
1971- -89 3.38 1.21 .79 .65 - . 6 0 .10 

United States 1955- -89 2.99 .45 .82 .80 .30 - . 0 9 
1955- -70 1.31 .30 .65 .79 .28 .47 
1971- -89 3.84 .55 .84 .80 .30 - . 2 3 

N O T E S : Variables are: p, the terms of trade, logar i thm; nx , the ratio of net exports to output; y, 
real output, logarithm. Data are quarterly f rom the O E C D ' s Quarterly National Accounts. Statistics 
refer to Hodrick-Prescott filtered variables. 



Table 2 

The Trade Balance, the Terms of Trade, and Government Purchases 

Standard 
Deviat ion (%) Cross Correlat ions 

Country y g (p.nx) (g,nx) (g,p) (g,y) 

Austra l ia 1.47 1.90 - . 1 1 - . 1 5 .15 .17 

Austr ia 1.27 .45 - . 2 5 .11 .28 - . 2 3 

Canada 1.49 1.16 - . 0 6 - . 1 5 - . 0 2 - . 2 2 

France .91 .66 - . 5 0 .11 - . 4 5 .24 

Germany 1.47 1.22 - . 0 9 - . 1 1 - . 1 6 .23 

Italy 1.70 .69 - . 6 6 .11 - . 4 2 - . 0 1 

Japan 1.48 1.54 - . 5 1 .19 - . 3 5 .02 

Switzer land 1.94 1.01 - . 6 1 - . 1 5 - . 2 9 .28 

United K ingdom 1.60 1.07 - . 6 0 - . 0 6 - . 0 1 .06 

United States 1.93 1.47 .31 - . 2 8 .13 .12 

N O T E S : The sample period is 1971:1 to 1989:4. Variables are: p, the terms of 
trade, logar i thm; nx, the ratio of net exports to output; y, real output, logar i thm; g , 
real government purchases of goods and services, logari thm. Data are quarterly f rom 
the O E C D ' s Quarterly National Accounts. Statistics refer to Hodr ick-Prescot t filtered 
variables. 



Table 3 

Benchmark Parameter Values 

Preferences (3 = .99, ft = .34 , 7 = 2.0 

Technology 6 = .36, 5 = .025, a = 1/ (1+ P ) = 1.5, 

import share = 15 

Forc ing Processes Forc ing Processes 
a , , a 1 2 .906 .088 

A = = 
a 1 2 a n ^ .088 .906 

var £j = var e\ = .00852 2 , corr(ef,e|) = 
.258 

gt = o 



Table 4 

Properties of Theoretical Economies with Capital Format ion 

Standard 
Deviat ion (%) Autocorrelat ion Correlat ion 

Economy nx y P nx y P (nx,y) (nx,p) (y,p) 

Benchmark .30 1.38 .48 .61 .63 .83 - . 6 4 - . 4 1 .49 
(.02) (.18) (.06) (.07) (.10) (.05) (-07) (.08) (-14) 

Large .33 1.41 .35 .63 .64 .88 - . 5 7 - . 0 5 .43 
Elasticity (.03) (.18) (-05) (.07) (.18) (.03) (.08) (.09) (.14) 

Smal l .37 1.33 .76 .61 .63 .77 - . 6 6 - . 8 0 .51 
Elasticity (-03) (.18) (.07) (.07) (.10) (.05) (.07) (.09) (.16) 

B ig Share .63 1.37 .58 .59 .64 .83 - . 6 1 - . 4 1 .52 
(-04) (.18) (-08) (-07) (.10) (-04) (.07) (.07) (.13) 

Smal l Share .08 1.38 .43 .62 .63 .81 - . 6 5 - . 4 1 .48 
(.01) (.18) (-06) (.07 (.10) (.05) (.07) (.08) (.14) 

Two Shocks .33 1.33 .57 .62 .65 .78 - . 5 7 - . 0 5 .39 
(.03) (-15) (.07) (.08) (.08) (.06) (.15) (-17) (.17) 

Government .16 .17 .30 .67 .67 .67 - . 5 5 1.00 - . 5 5 
Shocks (.03) (.02) (.05) (.11) (.08) (.11) (.13) (.00) (-13) 

N O T E S : Statistics are based on Hodrick-Prescott (1980) filtered data. Entr ies are averages over 50 
simulations of 100 quarters each; numbers in parentheses are standard deviations. Parameters as in 
Table 3, except: large elasticity, a = 2 .5 ; smal l elasticity, a = 0 .5 ; big share, import share = 0 .25 ; smal l 
share, import share = 0 .05 ; two shocks, mean of g = diag(.2, .2) , B = d iag( .95, .95) , and V g = 
d iag( .004 2 , .004 2 ) ; government shocks, as in two shocks plus z, = 1, al l t. 
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Figure 3 
The Trade Balance and Terms of Trade 
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