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Abstract

Thi s pape r  examine s th e relationshi p betwee n temporar y term s o f  trad e
shock s an d househol d savin g i n developin g countries .  I t  i s  firs t  show n
that ,  fro m a  theoretica l  standpoint ,  thi s relationshi p i s ambiguous :
privat e savin g may ris e o r  fal l  i n respons e t o a  transitor y term s o f  trad e
shock ,  dependin g o n th e value s o f  th e intertempora l  elasticit y o f
substitutio n an d th e intratempora l  elasticit y o f  substitutio n betwee n trade d
and nontrade d goods .  Empirica l  estimate s o f  thes e tw o parameter s ar e
obtaine d usin g dat a fro m a  sampl e o f  1 3 developin g countries ,  an d the n use d
t o dra w implication s fo r  th e respons e o f  privat e savin g t o transitor y term s
of  trad e shocks .
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I .  Introductio n

The term s o f  trad e hav e historicall y bee n on e o f  th e most  importan t
exogenou s determinant s o f  th e externa l  position s o f  developin g countries .
Over  th e past  tw o decades ,  shar p fluctuation s i n worl d marke t  price s fo r
primar y commoditie s an d tw o oi l  "shocks, "  whic h substantiall y  increase d th e
pric e o f  importe d energ y product s fo r  non-oi l  developin g countries ,  wer e
associate d wit h increase d variabilit y  i n th e saving ,  investmen t  an d curren t
accoun t  behavio r  o f  non-oi l  developin g countries .

The theoretica l  literatur e o n th e relationshi p betwee n th e term s o f
trad e an d th e curren t  accoun t  ha s focuse d almos t  exclusivel y o n ho w term s o f
trad e change s affec t  privat e saving ,  ignorin g an y additiona l  effect s o n
investmen t  an d publi c saving .  1/  Th e traditiona l  explanatio n —associate d
wit h th e name s o f  Harberge r  (1950 )  an d Laurse n an d Metzle r  (1950)—suggest s
tha t  a n improvemen t  i n th e term s o f  trad e raise s a  country' s rea l  incom e
level ,  measure d a s th e purchasin g powe r  o f  it s  export s i n worl d markets ,  an d
hence ,  o n th e assumptio n tha t  th e margina l  propensit y t o consum e i s les s
tha n unity ,  raise s privat e saving .  Thus ,  th e Harberger-Laursen-Metzle r
(HLM)  effect ,  a s i t  ha s becom e known ,  hypothesize d tha t  improvement s i n a
country' s term s o f  trad e woul d b e associate d wit h increase s i n privat e
saving ,  an d conversely ,  advers e term s o f  trad e shock s woul d reduc e saving .

Thi s vie w wen t  largel y unchallenge d fo r  nearl y thre e decades ,  an d wa s
generall y supporte d b y th e availabl e empirica l  evidence .  2/  I n th e earl y
1980s ,  however ,  severa l  studie s reexamine d th e theoretica l  underpinning s o f
th e HL M effect ,  a  crucia l  building-bloc k o f  whic h wa s th e Keynesia n (static )
relationshi p betwee n consumptio n (o r  saving )  an d income .  Thes e studies ,
includin g fo r  exampl e thos e b y Sach s (1981 ,  1982 )  an d Svensso n an d Razi n
(1983) ,  argue d tha t  househol d savin g decision s shoul d b e derive d fro m
solution s t o a  dynami c optimizatio n proble m o f  choosin g consumptio n level s
at  differen t  point s i n time .  A s fa r  a s th e HL M effec t  wa s concerned ,  th e
key insigh t  provide d b y thes e model s wa s tha t  th e relationshi p betwee n th e
term s o f  trad e an d savin g depende d cruciall y o n th e expecte d duratio n o f  th e
term s o f  trad e shock .  Fo r  example ,  i f  household s expecte d a n improvemen t  I n
th e term s o f  trad e t o b e permanent ,  the n the y woul d revis e upwar d thei r
estimat e o f  permanent  incom e i n proportio n t o th e increase d purchasin g powe r
of  thei r  incom e today .  Unde r  th e hypothesi s tha t  th e margina l  propensit y t o
consume (save )  ou t  o f  permanen t  incom e i s unit y (zero) ,  a  permanen t  chang e
i n th e term s o f  trad e woul d therefor e hav e n o effec t  o n saving ,  contrar y t o
th e HL M view .  3/  B y contrast ,  i n a  situatio n i n whic h th e improvemen t  i n
th e term s o f  trad e wa s expecte d t o b e onl y temporary ,  th e increas e i n
permanen t  incom e woul d b e smalle r  tha n th e increas e i n curren t  income ,  an d

1/  Fo r  a  discussio n o f  investmen t  effect s o f  term s o f  trad e change s i n a
somewhat  differen t  context ,  se e Corde n (1988) .

2/  See ,  fo r  example ,  Kha n an d Knigh t  (1983) .
1/  Th e vie w tha t  permanen t  term s o f  trad e shock s hav e n o effec t  o n th e

curren t  accoun t  ha s bee n dispute d b y Obstfel d (1982) ,  Ostr y (1988) ,  and ,
more recently ,  b y Gavi n (1990) .
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savin g woul d accordingl y rise .  Therefore ,  th e HL M hypothesi s wa s satisfie d
fo r  transitor y term s o f  trad e disturbances ,  but  apparentl y no t  fo r  permanen t
ones .

At  th e sam e time ,  th e vie w tha t  transitor y change s i n th e term s o f
trad e hav e unambiguou s effect s o n privat e savin g i s misleadin g fo r  tw o
reasons .  When a  countr y experience s a  temporar y advers e term s o f  trad e
shoc k whic h raise s th e pric e o f  curren t  import s relativ e t o futur e imports ,
consumer s hav e a n incentiv e t o postpon e thei r  purchases ,  tha t  i s  t o sav e
more .  S o whil e consumption-smoothin g considerations—th e basi s fo r  th e HL M
effect—impl y tha t  privat e savin g shoul d declin e i n respons e t o th e
temporar y rea l  incom e decline ,  th e so—calle d consumption—tiltin g motive s
impl y tha t  privat e savin g shoul d increas e a s agent s reduc e curren t
consumptio n i n lin e wit h th e increas e i n it s relativ e price .  1/  O n thes e
ground s alone ,  therefore ,  what  happen s t o savin g i s theoreticall y ambiguou s
and depend s o n th e relativ e magnitude s o f  th e consumption—smoothin g an d
tiltin g motives .  Th e paramete r  governin g thi s latte r  motiv e i s th e
intertempora l  elasticit y o f  substitution .  Relativel y larg e value s o f  thi s
paramete r  impl y that ,  i n respons e t o a  give n (transitory )  movement  i n th e
term s o f  trad e an d henc e i n th e intertempora l  relativ e pric e (consumptio n
rat e o f  interest) ,  consumer s increas e thei r  savin g b y a  relativel y larg e
amount ;  i t  follow s tha t  th e large r  i s thi s elasticity ,  th e greate r  i s th e
increas e (th e smalle r  th e fall )  i n privat e savin g i n respons e t o a
transitor y advers e term s o f  trad e shock .

I n addition ,  however ,  whe n ther e ar e nontrade d goods ,  a n advers e term s
of  trad e shoc k wil l  lea d consumer s t o substitut e awa y fro m relativel y
expensiv e import s i n favo r  o f  hom e goods ,  thereb y biddin g u p thei r  relativ e
price .  I f  th e term s o f  trad e shoc k i s temporary ,  th e resultin g temporar y
rea l  appreciatio n wil l  contribut e t o a  furthe r  increas e i n th e consumptio n
interes t  rate ,  an d henc e a  furthe r  increas e i n saving .  2/  Th e paramete r
governin g th e switc h fro m import s t o hom e goods ,  an d henc e th e magnitud e o f
th e temporar y rea l  appreciatio n an d increas e i n th e consumptio n rat e o f
interest ,  i s  th e intratempora l  elasticit y o f  substitutio n betwee n tradable s
and nontradables .  A  relativel y larg e valu e o f  thi s paramete r  implie s a
larg e increas e i n th e consumptio n rat e o f  interes t  an d a  commensuratel y
larg e ris e i n saving .  I t  may b e concluded ,  therefore ,  tha t  th e large r  ar e
eithe r  th e intertempora l  o r  intratempora l  elasticitie s o f  substitution ,  th e
greate r  wil l  b e th e increas e (th e smalle r  th e decrease )  i n privat e savin g i n
respons e t o a  temporar y advers e movement  i n th e term s o f  trade .  Th e outcom e

1/  A  transitor y advers e term s o f  trad e shoc k raise s th e cos t  o f  curren t
consumptio n relativ e t o futur e consumptio n (th e consumptio n rat e o f
interest )  becaus e i t  temporaril y  raise s th e relativ e pric e o f  imports ,  whic h
enter s int o th e consume r  pric e index .  Th e latter ,  however ,  return s t o it s
tren d leve l  onc e th e term s o f  trad e retur n t o thei r  tren d level .  Fo r
furthe r  detail s o n th e consumptio n rat e o f  interest ,  se e Dornbusc h (1983) .

2/  Se e Ostr y (1988) .  Th e reaso n i s th e sam e a s give n i n th e previou s
footnote .  Th e transitor y ris e i n th e relativ e pric e o f  nontradable s raise s
th e consume r  pric e inde x temporarily ,  makin g curren t  good s mor e expensiv e
relativ e t o futur e goods .
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i n an y cas e i s a n empirica l  matte r  whic h ca n onl y b e addresse d throug h
estimatio n o f  thes e tw o critica l  parameters .

The approac h take n i n thi s pape r  involve s estimatin g th e "structural "
parameter s o f  a  representativ e household' s utilit y  function .  Th e basi s fo r
suc h a n approach ,  i n preferenc e t o th e alternativ e o f  estimatin g reduced -
for m consumptio n o r  savin g functions ,  i s relate d t o th e Luca s critique .  A s
i s wel l  recognized ,  th e Luca s critiqu e implie s tha t  ther e may no t  b e
anythin g tha t  coul d properl y b e calle d a  consumptio n o r  savin g function ,  i n
th e sens e o f  a  stabl e functiona l  relationshi p tha t  i s independen t  o f  th e
wide r  macroeconomi c context .  1/  I n contras t  t o previou s studies ,  w e
emplo y a  disaggregate d commodit y structur e accordin g t o whic h agent s consum e
bot h trade d an d nontrade d goods .  Disaggregatio n permit s estimatio n o f  th e
tw o parameter s o f  interest :  th e intertempora l  elasticit y o f  substitutio n an d
th e intratempora l  elasticit y o f  substitutio n betwee n tradable s an d
nontradables .  Ou r  dat a se t  i s als o suitabl e fo r  comparin g ou r  finding s t o
thos e o f  previou s studie s whic h employe d a  one—goo d structure .  I n contras t
t o man y suc h studies ,  w e fin d evidenc e tha t  th e intertempora l  elasticit y o f
substitutio n i s significantl y differen t  fro m zer o an d lie s i n th e 0. 3 t o 0. 8
range ,  dependin g o n th e regio n considered .  Intratempora l  substitutio n
elasticitie s ar e estimate d t o b e significantl y higher ,  an d indicat e tha t
thi s parameter—whic h t o ou r  knowledg e ha s bee n entirel y ignore d i n previou s
Eule r  equatio n estimation s fo r  developin g countries — play s a  critica l  rol e
i n determinin g th e sig n an d magnitud e o f  th e HL M effec t  i n thes e countries .

Finally ,  althoug h th e empirica l  result s o f  thi s pape r  ca n b e use d t o
analyz e a  variet y o f  othe r  issues—includin g th e effect s o f  permanen t  term s
of  trad e shock s an d th e impac t  o f  trad e reform s (whic h alte r  th e interna l
term s o f  trad e o f  th e countr y tha t  undertake s them)—w e focu s i n what
follow s o n temporar y term s o f  trad e shock s mainl y becaus e recen t  empirica l
evidenc e relatin g t o th e developin g countrie s suggest s tha t  th e transitor y
componen t  o f  suc h shock s i s quantitativel y important .  2/  Fo r  instance ,
Cuddingto n an d Urzu a (1989 )  fin d tha t  full y  6 0 percen t  o f  al l  shock s t o
commodit y price s ar e o f  a  temporar y natur e an d Mendoz a (1991 )  report s a
simila r  resul t  relatin g t o th e term s o f  trad e o f  developin g countries .

The remainde r  o f  thi s pape r  i s organize d a s follows .  Sectio n I I
illustrate s th e rol e o f  preferenc e parameter s i n th e HL M effec t  i n th e
contex t  o f  a  simpl e two-perio d mode l  tha t  admit s closed-for m solutions .  Fo r
th e purpose s o f  empirica l  implementation ,  however ,  Sectio n 11 1 consider s th e
stochastic ,  infinit e horizo n versio n o f  thi s mode l  an d present s th e
optimalit y condition s fo r  a n intertempora l  equilibriu m mode l  I n whic h
household s consum e bot h trade d an d nontrade d goods .  Sectio n I V describe s
th e approac h t o estimatio n an d present s th e empirica l  results .  Th e mai n
conclusion s ar e containe d i n Sectio n V .

1/  Se e Hal l  (1988) ,  p .  340 ,  fo r  a n elegan t  restatemen t  o f  thi s view .
2/  On th e usefulnes s o f  ou r  estimate s t o th e issu e o f  permanen t  term s o f

trad e shocks ,  se e fo r  exampl e Ostr y (1988 )  an d Gavi n (1990) ;  o n thei r
applicabilit y  t o trad e refor m issues ,  se e Calv o (1987) .
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II .  A  Simpl e Mode l  o f  th e HL M Effec t

Conside r  a  smal l  ope n exchang e econom y wher e th e representativ e
househol d derive s utilit y  (C )  i n eac h perio d accordin g t o th e followin g
constan t  elasticit y o f  substitutio n (CES )  function :  1/

C =  [am 1' 11'  +  n 1~1^] T=J
t  a,  e  >  0 ,

wher e m (n )  denote s consumptio n o f  importable s (nontradables) .  Agent s ar e
assumed t o liv e fo r  tw o periods .  2/  Intertempora l  consumptio n decision s
maximiz e th e followin g CES utilit y  functio n subjec t  t o constraint s specifie d
below :

U =  [C{- X! °

wher e th e subscript s 1  an d 2  denot e period s on e an d two ,  respectively ,  an d
wher e f}  denote s th e subjectiv e discoun t  factor .  I n equatio n (1) ,  th e
paramete r  e  denote s th e intratempora l  elasticit y o f  substitutio n betwee n
tradable s (importables )  an d nontradables .  Large r  value s o f  thi s paramete r
impl y greate r  responsivenes s t o relativ e pric e (rea l  exchang e rate )  changes .
A valu e o f  unit y correspond s t o th e logarithmi c utilit y  case ,  whil e value s
abov e (below )  on e impl y gros s substitutabilit y  (complementarity) .  I n
equatio n (2) ,  th e paramete r  o  denote s th e intertempora l  elasticit y o f
substitution .  Large r  value s o f  thi s paramete r  impl y greate r  responsivenes s
t o movement s i n intertempora l  relativ e price s (consumptio n rate s o f
interest) .  Equatio n (2 )  collapse s t o a  logarithmi c utilit y  functio n whe n
a=l .

Perfec t  capita l  mobilit y  i s  assume d an d therefor e th e countr y face s a
give n (i n term s o f  th e numeraire )  worl d interes t  rate .  _3 /  Al l  debt s ar e
require d t o b e repai d b y th e en d o f  th e secon d period .  Thes e assumption s
impl y tha t  th e representativ e househol d maximize s (2 )  (give n (1) )  subjec t  t o
th e constraint  tha t  th e present  valu e o f  expenditure s no t  excee d th e present :
valu e o f  resources .  Th e latter ,  whic h w e refe r  t o belo w a s lifetim e wealth ,

1/  Th e mode l  o f  thi s sectio n i s a  simplifie d versio n o f  th e on e develope d
i n Ostr y (1988) .  A  stripped-dow n versio n i s presente d her e onl y fo r  th e
purpose s o f  illustratin g th e rol e o f  preferenc e parameter s i n th e HL M
effect .  Th e mode l  t o b e estimate d empiricall y i s presente d i n Sectio n III .

2/  A s i s well-known ,  th e two-perio d assumptio n i s not  restrictiv e her e
sinc e th e secon d perio d may represen t  th e aggregatio n o f  a  larg e (possibl y
infinite )  numbe r  o f  futur e periods .  Th e motivatio n fo r  th e two-perio d
structur e i s tha t  i t  allow s u s t o obtai n closed-for m solution s fo r  th e
respons e o f  privat e savin g t o term s o f  trad e shocks ,  somethin g tha t  i s
preclude d i n th e infinite-horizo n versio n o f  th e mode l  develope d later .

.3 /  Withou t  los s o f  generality ,  th e numerair e i s take n t o b e th e
exportabl e good .  Fo r  recen t  evidenc e supportin g th e vie w tha t  developin g
countries ,  i n general ,  ca n b e characterize d a s financially-ope n economit.: :  .
see Haqu e an d Montie l  (1990) .
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i s assume d t o tak e th e for m o f  a  strea m o f  endowment s o f  tradabl e
(importabl e an d exportable )  an d nontradabl e goods .  Th e solutio n t o thi s
optimizatio n proble m yield s demand s o f  th e form :

™i = ™i[Pi>  <h. PiC^RM)], (3a)

" i =^i[Pi> <h> PiCiiR.W)], (3b)

™2 = ™2lP2> <?2> P2C2(R,W)], (3c)

n2 =n2 [p 2 , q2, P2C2(R,W)]t (3d)

wher e p ^  an d q j  denote ,  respectively ,  th e relativ e pric e o f  importable s an d
nontradables ,  an d P j  denote s th e consume r  pric e inde x i n perio d i ;  R  i s th e
consumptio n discoun t  facto r  whic h i s  give n b y R  =  l/(l+r )  wher e r  i s  th e
consumptio n rat e o f  interest ;  an d W i s  rea l  wealth .  1/  Th e consumptio n
discoun t  facto r  R  i s  relate d t o th e worl d discoun t  facto r  R*  accordin g to :

R =  R*P 2/P 1.  (4 )

Thus ,  th e consumptio n discoun t  facto r  take s int o accoun t  tha t  th e relevan t
interes t  rat e fo r  intertempora l  consumptio n decision s depend s o n th e
evolutio n o f  th e relativ e pric e structur e throug h time .  Sinc e th e consume r
pric e inde x i n an y perio d depend s upo n th e relativ e price s o f  importable s
and nontradables ,  th e consumptio n an d worl d discoun t  factor s wil l  diffe r
fro m on e anothe r  wheneve r  th e term s o f  trad e (th e relativ e pric e o f
importables )  o r  th e rea l  exchang e rat e (th e reciproca l  o f  th e relativ e pric e
of  nontradables )  ar e not  expecte d t o remai n constan t  throug h time .  T o clos e
th e model ,  marke t  clearin g condition s fo r  nontradabl e good s ar e specified :

ni[Pi> 9ir P^iR^)] = jqt (5a)

nz[p2, <lz> PZC2(R,W)] - rTZi (5b)

1/  Althoug h i t  i s  straightforwar d t o obtai n explici t  solution s fo r  th e
demand function s i n thi s case ,  ther e i s  n o particula r  interes t  i n doin g so .
I n equation s (3a)—(3d) ,  w e hav e mad e us e o f  th e fac t  tha t  th e optimizatio n
proble m a s specifie d satisfie s th e assumption s necessar y fo r  two-stag e
budgetin g (Goldma n an d Uzaw a (1964)) .  Accordingly ,  demand s i n a  give n
perio d depen d onl y o n relativ e price s i n tha t  period ,  an d aggregat e spendin g
i n tha t  period .  Th e rea l  valu e o f  aggregat e spendin g i n tur n depend s onl y
on lifetim e wealt h an d o n th e intertempora l  relativ e price ,  R  (th e
consumptio n discoun t  factor ,  whic h i s  equa l  t o on e ove r  on e plu s th e
consumptio n rat e o f  interest) .
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wher e n, -  represent s th e endowmen t  o f  nontradabl e good s i n perio d i .  Finally ,
we ca n defin e th e rati o o f  privat e savin g t o GDP (s )  a s follows :  1/

s ~  =:

wher e w e hav e use d th e market  clearin g condition s fo r  hom e good s an d wher e
x l f  % represen t  th e endowment s o f  th e exportabl e an d importabl e goods ,
respectively ,  i n th e firs t  period .

Conside r  no w th e effec t  o f  a  transitor y deterioratio n i n th e term s o f
trade ,  i.e. ,  a  ris e i n p l f  wit h p 2 constant .  T o simplif y th e analysis ,  i t  i s
convenient  t o conside r  a n initiall y  stationar y equilibriu m i n whic h al l
price s an d quantitie s ar e constan t  ove r  time .  Differentiatin g equatio n (6 )
aroun d a n initia l  equilibriu m wit h s  =  0  an d usin g (5a )  an d (5b )  t o solv e
fo r  th e effect s o n q x an d q 2 gives :

dlogp l
(7 )

wher e b  i s th e initia l  expenditur e shar e o n importable s ( a positiv e
fraction) ,  k  i s th e rati o o f  curren t  t o lifetim e spendin g o r  wealth ,  an d x
i s th e rati o o f  export s t o productio n o f  tradables .  7J  Th e firs t  ter m o n
th e RHS o f  (7 )  represent s th e intertempora l  substitutio n effec t  whic h i s
equa l  t o (minus )  th e product  o f  th e elasticit y o f  curren t  spendin g wit h
respec t  t o th e consumptio n discoun t  factor ,  (1—k)a ,  an d th e chang e i n th e
discoun t  factor ,  be/(be+(l-b)a) .  Thi s expressio n i s increasin g i n bot h e
and o  whic h show s tha t  savin g rise s b y mor e th e large r  ar e eithe r  th e
intratempora l  o r  intertempora l  elasticitie s o f  substitution .  Fo r  a  give n
ris e i n th e consumptio n interes t  rate ,  large r  value s o f  a  impl y large r
increase s i n saving .  Fo r  a  give n elasticit y o f  saving ,  large r  value s o f  e
impl y large r  increase s i n th e consumptio n rat e o f  interest ,  an d henc e large r
increas e i n saving .  Th e secon d ter m o n th e RHS o f  (7 )  represent s th e
consumption—smoothin g effect ,  whic h depend s o n th e initia l  volum e o f
exports .  Wit h rea l  incom e fallin g belo w it s tren d level ,  th e consumption -
smoothin g effec t  tend s t o reduc e privat e saving .  Equatio n (7 )  summarize s
th e mai n resul t  o f  thi s section,  namel y tha t  privat e savin g wil l  increas e b y
more (fal l  b y less )  i n respons e t o a  temporar y deterioratio n i n th e term s o f
trade ,  th e large r  ar e eithe r  intertempora l  o r  intratempora l  elasticitie s o f
substitution .

1/  Unde r  th e assumptio n o f  n o historica l  deb t  commitments ,  thi s rati o i s
als o equa l  t o th e rati o o f  th e curren t  accoun t  balanc e t o GDP sinc e ther e i s
no investmen t  o r  governmen t  savin g i n th e model .

2/  Clearly ,  bot h k  an d x  a r e positiv e fractions .  I f  th e horizo n o f
household s wer e infinite ,  a  goo d prox y fo r  k  woul d b e th e rea l  interes t
rate .  I t  shoul d als o b e note d tha t  i f  ther e i s n o domesti c productio n (o r
endowment )  o f  impor t  substitutes ,  x  i s equa l  t o unity .
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III .  Th e Stochasti c Eule r  Equation s

The mode l  o f  Sectio n I I  wa s presente d i n orde r  t o illustrat e th e rol e
of  preferenc e parameter s i n th e HL M effect .  Wit h a  vie w towar d empirica l
implementation ,  however ,  w e nee d t o generaliz e tha t  mode l  b y allowin g fo r
uncertaint y an d mor e tha n tw o periods .  Accordingly ,  conside r  a n econom y
wit h a n infinitely-live d representativ e househol d whos e objectiv e i s t o
choos e a  consumptio n strea m tha t  maximizes :

a,  0,  e ,  a  >  0 ,  0  <  1 ,

subjec t  t o th e serie s o f  budge t  constraints :

p t  n ^  +  q t  n t  =  p t  n$  +  q t  r%

and th e transversalit y condition :  1 /

n?- o

wher e E o i s  th e expectation s operato r  conditiona l  o n informatio n availabl e
at  tim e 0 ;  A t  denote s th e rea l  leve l  o f  deb t  carrie d fro m perio d t  t o perio d
t+1 ;  2 /  (1/R t *)- 1 -  r t *  i s th e rea l  interes t  rat e (i n term s o f  th e
numeraire )  o n th e debt ;  3 /  an d remainin g notatio n i s a s specifie d i n
Sectio n II .

The proble m o f  th e consumer ,  then ,  i s t o choos e a n optima l  sequenc e
{mt ,  n t )  A t }  tha t  maximize s (8 )  subjec t  t o (9 )  an d (10) .  Th e firs t  orde r
necessar y condition s fo r  a n optimu m are :

i /  Se e Chamberlai n an d Wilso n (1984 )  fo r  a  fulle r  discussio n o f  th e
appropriat e n o ponzi-gam e constrain t  i n a n infinite-horizo n consumptio n
model  unde r  uncertainty .

2/  We assum e tha t  th e inherite d leve l  o f  deb t  A_ j  i s  given ,  an d fo r
convenience ,  se t  equa l  t o zero .

2 /  Clearly ,  then ,  R t *  i s th e associate d worl d rea l  discoun t  factor .
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^  -p t /q t  (13 )

Equatio n (11 )  i s th e intertempora l  Eule r  equatio n associate d wit h
importable s consumptio n i n tw o consecutiv e periods ;  i t  state s tha t  th e
margina l  utilit y  cos t  o f  givin g u p on e uni t  o f  m a t  tim e t  shoul d b e equate d
t o th e expecte d utilit y  gai n fro m consumin g on e mor e uni t  o f  m a t  t+1 .
Equatio n (12 )  i s th e analogou s conditio n relatin g th e margina l  rat e o f
substitutio n betwee n consumptio n o f  goo d n  a t  t  an d t+ 1 t o th e relevan t
intertempora l  relativ e price .  Finally ,  equatio n (13 )  i s th e nonstochasti c
firs t  orde r  conditio n equatin g th e intratempora l  margina l  rat e o f
substitutio n betwee n iraportable s an d nontradable s t o th e correspondin g
relativ e pric e ratio .  I t  ca n b e verifie d tha t  equation s (11)-(13 )  ar e no t
independent .  Specifically ,  combinin g (13 )  wit h eithe r  o f  th e tw o remainin g
equation s yield s th e third .  Therefore ,  give n tha t  th e nonstochasti c firs t
orde r  conditio n holds ,  equation s (11 )  an d (12 )  d o no t  provid e independen t
restriction s o n th e evolutio n o f  consumptio n throug h time .

I t  i s  perhap s wort h emphasizin g th e difference s betwee n (11 )  an d (12 )
and th e correspondin g conditio n i n a  one-goo d consumptio n model .  1/  I n
suc h a  model ,  th e relativ e pric e rati o tha t  i s  relevan t  fo r  transformin g
present  int o futur e consumptio n i s th e rea l  interes t  rate ,  i.e. ,  th e nomina l
rat e deflate d b y th e rat e o f  chang e o f  th e aggregat e pric e index .  When
relativ e price s ar e not  constant ,  however ,  a s whe n ther e ar e term s o f  trad e
shocks ,  th e appropriat e intertempora l  relativ e pric e rati o need s t o tak e
accoun t  o f  suc h changes .  Thi s i s why ,  fo r  example ,  i n equatio n (11) ,  th e
pric e rati o tha t  premultiplie s th e margina l  rat e o f  substitutio n insid e th e
expectatio n sign ,  i s th e rea l  rat e o f  interes t  i n term s o f  th e numeraire ,
1/R t * ,  adjuste d fo r  th e rat e o f  chang e o f  th e term s o f  trad e ove r  time ,
Pt/Pt+ i  (i- e- > t n e "own "  rat e o f  interest) .  I f  th e relativ e pric e o f  import s
i s expecte d t o declin e throug h time ,  curren t  importable s consumptio n i s
expensiv e relativ e t o futur e importable s consumption .  I n consequence ,
offsettin g change s i n th e margina l  rat e o f  substitutio n ar e require d i n
precisel y th e sam e directio n a s woul d occu r  i f  th e worl d rat e o f  interes t
wer e t o ris e (R *  wer e t o fall) .  A n analogou s interpretatio n carrie s ove r  t o
equatio n (12) ,  wherei n th e appropriat e relativ e pric e fo r  th e purpos e o f
determinin g th e margina l  rat e o f  substitutio n betwee n nontradable s
consumptio n i n consecutiv e period s involve s th e rea l  exchang e rat e rati o

Give n tim e serie s dat a o n importable s an d nontradable s consumption ,  o n
interes t  rates ,  import ,  export ,  an d nontradable s prices ,  i t  i s  possibl e t o
estimat e th e syste m consistin g o f  (11)-(13 )  an d recove r  th e mai n parameter s
of  interest .  Sinc e (13 )  mus t  hol d identicall y (i n th e absenc e o f
measurement  error) ,  an d sinc e (11 )  an d (12 )  ar e no t  independen t  give n tha t
(13 )  holds ,  i t  i s  sufficien t  i n th e estimatio n t o conside r  equatio n (11 )

1/  Thi s i s particularl y relevan t  sinc e estimatio n o f  consumptio n Eule r
equation s fo r  developin g countrie s ha s bee n confine d t o environment s i n
whic h ther e i s a  singl e consumptio n good :  see ,  fo r  example ,  Giovannin i
(1985 )  an d Ross i  (1988) .



-  9  -

alone .  Th e restriction s o n th e join t  behavio r  o f  consumptio n o f  importable s
and nontradables ,  th e term s o f  trade ,  an d th e relevan t  rat e o f  return ,
implie d b y th e maximizatio n o f  th e expecte d utilit y  functio n give n b y (8 )
subjec t  t o th e constraint s give n i n (9 )  an d (10) ,  ar e summarize d i n equatio n
(11) .  I n addition ,  give n th e assumptio n o f  rationa l  expectations ,  w e ca n
use equatio n (11 )  t o defin e th e disturbance :

(14 )

wher e u t  must  b e uncorrelate d wit h an y variabl e tha t  i s i n th e informatio n
set  o f  agent s a t  tim e t .

IV .  Empirica l  Result s

1 -  Dat a issue s

The parameter s o f  th e representativ e household' s utilit y  functio n
outline d i n th e previou s section s wer e estimate d usin g annua l  poole d time -
serie s cross-sectio n dat a fo r  thirtee n developin g countries .  Th e countrie s
examine d i n th e analysi s include :  fou r  Africa n countries ,  Egypt ,  Ghana ,  Cot e
d'lvoire ,  an d Morocco ;  fiv e Asia n countries ,  Sr i  Lanka ,  India ,  Korea ,
Pakistan ,  an d th e Philippines ;  an d fou r  Lati n America n countries ,  Brazil ,
Colombia ,  Cost a Rica ,  an d Mexico .  Dat a coverag e fo r  eac h countr y begin s i n
1968 an d end s anywher e betwee n 198 3 an d 1987 .  Appendi x Tabl e A. I  list s th e
sampl e perio d fo r  eac h countr y an d detail s th e source s o f  th e data .

As equatio n (14 )  highlights ,  estimatio n o f  th e intertempora l  an d
intratempora l  elasticitie s o f  substitutio n require s dat a o n househol d
consumptio n o f  trade d an d nontrade d good s an d th e term s o f  trade .  Whil e
tim e serie s o n th e term ? o f  trad e ar e readil y availabl e (se e Tabl e A. I  fo r
th e source s use d i n thi s study) ,  consumptio n dat a ar e generall y not
disaggregate d int o trade d an d nontrade d components .  Guide d b y th e
theoretica l  framework ,  thes e serie s wer e constructe d usin g dat a fro m a
variet y o f  sources .  1/

The tim e serie s fo r  consumptio n o f  importable s wa s constructe d a s
follows .  Th e agricultural ,  mining ,  an d industria l  sector s produc e trade d
goods ;  GDP originatin g i n thes e sector s thu s define s domesti c productio n o f
trade d goods .  Privat e an d publi c service s compris e th e nontrade d good s
sector .  Domesti c productio n o f  impor t  substitute s i s calculate d a s domesti c
productio n o f  trade d good s les s exports ,  o n th e assumptio n tha t  exportable s
ar e no t  consume d a t  home .  2/  I f  market s clear ,  al l  domesti c productio n o f
Impor t  substitute s i s consume d a t  home .  Consumptio n o f  impor t  substitute s
plu s consume r  good s imports ,  whic h ar e tota l  import s les s import s o f

1/  Al l  serie s ar e availabl e upo n request .
2/  Thi s may admittedl y b e a  restrictiv e assumptio n i n th e cas e o f  som e

countrie s but ,  unfortunately ,  th e dat a d o no t  permi t  u s t o disaggregat e
consumptio n further ,



-  1 0 -

intermediat e an d capita l  goods ,  mak e u p th e serie s o f  interest—consumptio n
of  importables .  Nontrade d good s consumptio n i s residuall y calculate d a s
tota l  privat e consumptio n les s consumptio n o f  importables .  1/

The relevan t  pric e deflator s fo r  th e consumptio n o f  trade d an d
nontrade d good s ar e pric e indice s fo r  import s an d services ,  respectively .
Deposi t  rate s o f  interes t  wer e use d whe n availabl e and ,  i n th e absenc e o f
these ,  a  mone y marke t  rat e wa s employed .  Al l  consumptio n dat a i s converte d
t o a  per-capit a basi s b y dividin g th e aggregate s b y th e existin g population .

2.  Methodolog y

We estimat e th e paramete r  vecto r  \x  =  [fi t  e,  a]  b y fittin g th e firs t
orde r  conditio n define d i n (14 )  t o th e pane l  dat a usin g Hansen' s (1982 )
Generalize d Metho d o f  Moment s (GMM) .  2 /  Th e residual s i n th e estimate d
equatio n ar e partl y forecas t  errors ,  which ,  b y th e assumptio n o f  rationa l
expectations ,  ar e uncorrelate d wit h an y variabl e i n th e agent' s informatio n
se t  a t  tim e t ;  i n technica l  terms ,  thos e error s ar e orthogona l  t o an y chose n
instrumen t  know n t o agent s a t  tim e t .  Th e assumptio n tha t  al l  availabl e
informatio n i s use d i n forecastin g futur e consumptio n an d price s (i.e .  m t+1 ,
n t+1 ,  q t+ 1 an d p t+1 )  allow s u s t o us e a  larg e numbe r  o f  instrument s t o estimat e
a smalle r  numbe r  o f  parameters .  Tha t  exces s o f  instrument s ove r  estimabl e
parameter s yield s a  testabl e se t  o f  overidentifyin g restrictions .  I n
reality ,  however ,  th e erro r  ter m may als o includ e measurement  error.  An y
systemati c part  o f  tha t  noise—sa y owin g t o seria l  correlation—shoul d b e
allowe d fo r  i n th e estimation .  Simply ,  i t  may b e mor e efficien t  t o fi t  th e
orthogonalit y conditio n les s tightl y i n thos e period s whe n i t  i s  know n
measuremen t  erro r  swell s th e composit e residual .

Understandin g th e comple x natur e o f  th e disturbances ,  th e u t ,  i s
critica l  t o th e estimatio n strategy .  Seria l  correlatio n amon g th e u t  may
aris e fo r  a  variet y o f  reasons .  First ,  a s illustrate d b y Hayash i  an d Sim s
(1983) ,  curren t  value s o f  consumption ,  m t  an d n t ,  may no t  b e observe d befor e
expectation s o f  futur e consumptio n (m t+1 ,  n t+1 )  ar e formed ,  implyin g som e

1/  T o ensur e consistency ,  al l  th e serie s use d t o disaggregat e consumptio n
int o it s trade d an d nontrade d component s (GD P b y sector ,  privat e
consumption ,  exports ,  an d imports )  ar e o n a  Nationa l  Incom e Account s Basis .

2/  Th e paramete r  a  i s som e positiv e numbe r  tha t  denote s th e weigh t
attache d t o th e importe d goo d i n th e perio d utilit y  function .  I n th e
analysi s tha t  follows ,  a  (whic h i s no t  o f  immediat e interest) ,  i s  no t
jointl y estimate d wit h th e remainin g parameters .  Instead ,  th e followin g
value s wer e used :  0.8 5 fo r  Africa ,  1.1 4 fo r  Asia ,  an d 0.5 8 fo r  Lati n
America .  Thes e value s wer e obtaine d b y estimatin g th e nonstochati c firs t
orde r  conditio n (equatio n (13) )  usin g Ordinar y Leas t  Square s (OLS) .  Sinc e
we teste d fo r  an d foun d cointegratio n amon g relativ e price s an d consumptio n
of  importable s an d nontrade d goods ,  w e kno w OL S provide s consisten t
paramete r  estimate s fo r  a .  B y imposin g i n th e subsequen t  estimatio n th e
value s o f  a ,  w e increas e th e efficienc y o f  th e estimate s o f  th e remainin g
parameters .  Th e estimate s o f  e  obtaine d b y applyin g OL S t o (13 )  wer e als o
use d a s th e startin g value s i n th e subsequen t  GMM estimation .
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lagge d value s o f  u t  ar e no t  i n th e informatio n set ;  thi s may mak e today' s
forecas t  erro r  correlate d wit h las t  period' s ye t  unobserve d error .  1/
Second ,  th e natur e o f  th e measuremen t  erro r  may mak e th e residual s seriall y
correlated ;  tim e aggregatio n problem s i n annua l  consumptio n data ,  a s
discusse d i n Hal l  (1988) ,  introduc e a  first-orde r  movin g averag e proces s
wit h a  know n paramete r  i n th e erro r  term .  Sinc e th e movin g averag e
paramete r  i s known ,  th e constrain t  tha t  th e disturbance s follo w a  first -
orde r  movin g averag e proces s i s take n int o accoun t  b y quasi-differencin g th e
relevan t  series .  2/  I n addition ,  becaus e o f  th e diversit y o f  countrie s
include d i n ou r  sample ,  a s wel l  a s th e fairl y lon g perio d o f  coverag e
considered ,  w e allo w fo r  th e presenc e o f  mor e genera l  form s o f
heteroskedasticit y i n th e disturbances .

The estimatio n proceed s unde r  th e assumptio n tha t  th e parameter s tha t
characteriz e househol d preference s ar e identica l  acros s countrie s an d
regions .  While ,  a s w e wil l  late r  show ,  homogeneit y o f  taste s may b e a
restrictiv e assumption ,  i t  economizes  on  th e numbe r  of  parameters  to  be
estimate d an d allow s fo r  th e maximu m degree s o f  freedom .  3 /  Tw o differen t
set s o f  instrument s ar e employed .  Neithe r  instrumen t  se t  include s variable s
measure d a t  tim e t ,  sinc e th e movin g averag e proces s i n th e erro r  ter m woul d
resul t  i n thes e variable s bein g correlate d wit h th e residual ,  u t .  Th e
selectio n o f  instrument s i s no t  trivial ,  sinc e th e us e o f  instrument s tha t
ar e correlate d wit h th e residual s woul d resul t  i n inconsisten t  estimates .
The most  recen t  permissibl e instrumen t  i s on e lagge d tw o periods .  Th e firs t
vecto r  o f  instrumenta l  variables ,

zl' t  =  [constant ,  m ^ / m ^ ,  n ^ / n ^ ,  (p t _2/ 'R* t _2Pt-i )  >  mt- i  >  n t- J .

use s si x instruments .  Thi s implie s tha t  ther e ar e si x orthogonalit y
conditions ;  wit h thre e parameter s t o b e estimated ,  ther e ar e thre e
overidentifyin g restrictions .  Th e secon d instrumen t  se t  replace s th e level s
of  consumptio n o f  importable s an d nontrade d wit h thei r  ratio ,

*z2' t  -  [constant ,  m ^ / m ^ ,  "t-i/̂ t-x ,  (Pt-z/ R*t-2Pt-i )  »  mt-i/ nt-i] -

I n th e latte r  cas e ther e ar e fiv e instruments ,  thre e fre e parameter s (a s
before) ,  an d therefor e tw o overidentifyin g restrictions .  Whil e th e
variatio n i n th e instrumen t  se t  i s  slight ,  compariso n o f  th e estimate s
produce d b y eac h se t  shed s ligh t  o n whic h parameter s ar e mos t  sensitiv e t o

1/  Thi s proble m i s no t  likel y t o aris e wit h price s an d interes t  rates ,
whic h ar e generall y availabl e monthl y wit h littl e o r  n o lag .  However ,  fo r
th e consume r  makin g two-perio d forecast s o f  consumption ,  i t  i s  no t  unlikel y
tha t  overestimatin g (underestimating )  today' s consumptio n leve l  lead s t o a
simila r  erro r  i n th e subsequen t  period ,  makin g th e tw o correlated .

2/  Fo r  a  complet e discussio n o f  ho w th e movin g averag e paramete r  i s
calculated ,  se e Workin g (1960 )  an d Hal l  (1988) .

3/  Thi s assumptio n wil l  b e relaxe d late r  whe n regiona l  estimate s o f  th e
preferenc e parameter s ar e estimated .
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th e choic e o f  instrument s or ,  alternativel y said ,  whic h paramete r  estimate s
ar e mor e robu s t .  1/

3.  Estimatio n result s

Tabl e 1  report s th e paramete r  estimate s fo r  eac h instrumen t  se t  an d th e
minimize d valu e o f  th e objectiv e function ,  J ,  whic h Hanse n an d Singleto n
(1982 )  sho w t o b e a  tes t  statisti c fo r  th e validit y o f  th e overidentifyin g
restrictions .  2/  Th e paramete r  estimate s fo r  j3,  e ,  an d a  ar e simila r  fo r
bot h instrumen t  set s an d ar e economicall y meaningful .  Th e discoun t  factor ,
pt  fall s  i n th e 0.96-0.9 9 range .  Th e intertempora l  elasticit y o f
substitution ,  a ,  i s  i n th e 0.38-0.5 0 rang e but  i s larg e relativ e t o it s
standar d errors .  3 /  Th e intratempora l  elasticit y o f  substitutio n lie s i n
th e 1.22-1.2 7 range ,  indicatin g tha t  importable s ar e gros s substitute s fo r
nontrade d goods .  4 /  Th e J  statistic s ar e smal l  relativ e t o th e degree s o f
freedo m (fo r  eithe r  instrumen t  set )  indicatin g tha t  th e overidentifyin g
restriction s impose d b y th e mode l  ar e not  rejecte d b y th e data .  Tha t  is ,
th e thre e parameter s estimate d d o a  goo d jo b o f  satisfyin g eithe r  th e fiv e
or  si x orthogonalit y condition s tha t  depen d o n th e instrumen t  set.

Of  notabl e interes t  i s  th e fac t  that ,  i n contras t  t o previou s wor k
includin g Giovannin i  (1985 )  and ,  t o a  lesse r  degree ,  Ross i  (1988 )  fo r  th e
developin g countries ,  an d Hal l  (1988 )  fo r  th e Unite d States ,  th e
intertempora l  elasticit y o f  substitutio n i s estimate d t o b e significantl y
differen t  fro m zero .  Thi s mean s that ,  i n respons e t o shift s i n rea l
(consumption—based )  rate s o f  interest ,  household s woul d b e expecte d t o alte r
th e tim e profil e o f  thei r  consumption ,  increasin g th e growt h rat e o f  th e
latte r  i n respons e t o a n increas e i n rea l  rate s o f  return .

A possibl e explanatio n o f  ou r  findin g o f  a  statisticall y significan t
degre e o f  intertempora l  substitutio n relate s t o th e restrictiv e assumption s

1/  A  common procedur e i n th e existin g literatur e o n estimatio n o f  Eule r
equation s i s t o allo w th e instrumen t  se t  t o var y b y introducin g mor e lags ,
considerin g instrumen t  set s suc h a s z3' t  =*= [zl' t ,  zl' t _ x ] .  When workin g wit h
tim e serie s fo r  a  singl e countr y th e adde d la g involve s th e los s o f  on e
degre e o f  freedom .  However ,  i n th e presen t  analysi s th e adde d la g woul d
entai l  th e los s o f  1 3 degree s o f  freedo m (on e fo r  eac h country) .  Fo r  thi s
reason ,  w e conside r  onl y th e mos t  parsimoniou s instrumen t  sets .

2/  Th e J  statisti c i s distribute d a s x 2(n )  unde r  th e nul l  hypothesis .
The degree s o f  freedom ,  n ,  ar e equa l  t o th e numbe r  o f  overidentifyin g
restrictions .

3/  Interestingly ,  thes e estimate s ar e consisten t  wit h value s i n th e 2.5 -
3. 0 rang e fo r  th e coefficien t  o f  relativ e ris k aversio n (th e reciproca l  o f
th e intertempora l  elasticit y o f  substitution )  use d i n calibratin g rea l
busines s cycl e models :  see ,  fo r  example ,  Stockma n an d Tesa r  (1990) .

4/  Thi s i s slightl y highe r  tha n th e estimate s obtaine d b y Backus ,  Keho e
and Kydlan d (1991 )  fo r  th e Unite d States .
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Tabl e 1

Estimate s o f  th e Mode l  Poolin g Al l  Region s Fo r
Alternativ e Instrumen t  Set s

Parameter s

e

a

P

j

Number  o f
Observation s

Al l  Countries :
Instrumen t  Se t  I

1.27 9
(0.154 )

0.38 3
(0.087 )

0.95 5
(0.033 )

5.70 7
(0.127 )

208

Al l  Countries :
Instrumen t  Se t  I I

1.22 3
(0.351 )

0.50 4
(0.228 )

0.99 1
(0.041 )

2.59 0
(0.274 )

208

Notes :

1.  Th e dat a an d sampl e period s covere d ar e describe d i n detai l  i n Tabl e A. I
i n th e Appendix .
2.  Standar d error s ar e show n i n parentheses .
3.  Fo r  Instrumen t  Se t  I  th e .9 5 critica l  valu e o f  th e J-statistic ,  whic h i s
distribute d a s x 2 O)  unde r  th e nul l  hypothesis ,  i s  7.815 .  Fo r  Instrumen t
Set  I I  th e relevan t  critica l  valu e i s 5.991 .  Th e probabilit y  value s o f  th e
J-statisti c appea r  i n parentheses .
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employe d b y previou s researchers .  1/  Specifically ,  fo r  th e mos t  part ,
thes e studie s assume d th e existenc e o f  a  singl e aggregat e consumptio n good ,
makin g n o distinctio n betwee n consumptio n o f  tradabl e an d nontradabl e goods .
Thi s i s likel y t o prov e to o restrictiv e a n assumptio n i n th e cas e o f
developin g countries ,  whic h ar e frequentl y subjecte d t o term s o f  trad e
shift s an d whic h commonl y experienc e larg e movement s i n rea l  exchang e rates ,
whic h alte r  th e relativ e pric e betwee n importable s an d hom e goods ,  henc e
implyin g tha t  thes e tw o good s canno t  b e aggregate d int o a  singl e composit e
commodity .  I n additio n t o th e aggregatio n problem ,  th e assumptio n i n th e
literatur e ha s bee n tha t  th e rea l  interes t  rat e tha t  i s relevan t  fo r
consumptio n choic e i s th e nomina l  rat e divide d b y th e rat e o f  chang e o f  a n
aggregat e pric e deflator .  Yet ,  a s w e hav e seen ,  thi s involve s a  potentiall y
seriou s misspecificat.io n t o th e exten t  tha t  th e profil e o f  relativ e price s
(term s o f  trad e an d rea l  exchang e rates )  i s not  constan t  throug h time .  When
ther e ar e relativ e pric e shifts ,  movement s i n th e conventionally-measure d
rea l  interes t  rat e (usin g a n aggregat e pric e deflator )  may diffe r  fro m
movements i n eac h commodity' s ow n rea l  interes t  rate ,  an d a n aggregat e pric e
deflato r  may not  b e a  sufficien t  statisti c fo r  determinin g th e intertempora l
profil e o f  aggregat e consumption .

For  th e mos t  part ,  researcher s i n th e pas t  hav e use d a  linearize d
versio n o f  th e Eule r  equation s considere d her e fo r  th e particula r  cas e o f  a
singl e consumptio n good :  2 /

Ac t  =  a  +  ar t  +  e t  ,  (15 )

wher e c t  i s  (th e natura l  logarith m of )  aggregat e consumption ,  r t  i s  th e
(conventionally-measured )  rea l  rat e o f  interes t  an d e t  i s  a  rando m
disturbance .  Th e coefficien t  o n th e rea l  interes t  rate ,  a ,  i s  th e
intertempora l  elasticit y o f  substitution .  Giovannin i  (1985 )  foun d n o
systemati c relationshi p betwee n change s i n consumptio n an d th e rea l  interes t
rate .  Ross i  (1988) ,  wh o als o allowe d fo r  liquidit y constraints ,  als o faile d
t o detec t  a  relationshi p i n man y o f  th e region s considered .  Usin g th e
countrie s i n ou r  sample ,  w e estimate d th e mor e restrictiv e versio n o f  th e
model  give n i n (15 )  ,  an d th e estimate s obtaine d b y applyin g instrumenta l
variable s technique s yielde d n o systemati c relationshi p betwee n consumptio n
change s an d th e rea l  interes t  rate .  Thi s o f  cours e highlight s th e
importanc e o f  relaxin g som e o f  th e assumption s underlyin g a  specificatio n
suc h a s (15) .

Thus far ,  w e hav e impose d th e restrictio n tha t  preferenc e parameter s
ar e identica l  acros s th e thre e region s i n ou r  sample ,  a  restrictio n tha t  w e
fee l  i s  unlikel y t o b e satisfie d i n practice .  We no w presen t  a  se t  o f

1/  Of  relate d interes t  ar e recen t  empirica l  paper s tha t  hav e include d
money i n modellin g th e consumer' s choic e problem :  see ,  fo r  example ,  Arra u
(1990 )  an d Eckstei n an d Leiderma n (1991) .

2/  Notic e cha t  th e assumptio n o f  linearit y itsel f  involve s a  numbe r  o f
additiona l  restriction s (particularl y o n th e join t  distributio n o f
consumptio n an d rate s o f  return) ,  relativ e t o th e mode l  estimate d i n thi s
paper .
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result s tha t  rela x thi s assumptio n b y allowin g fo r  possibl e regiona l
variatio n i n tast e parameters .  T o offse t  th e los s o f  degree s o f  freedo m
when th e sampl e i s broke n up ,  w e economiz e o n th e numbe r  o f  parameter s t o b e
estimated .  Rathe r  tha n estimat e th e paramete r  vecto r  / i  =  [ft,  e ,  a ] ,  a s
before ,  w e confin e ou r  estimatio n instea d t o th e parameter s e  an d a .  Thi s
i s i n keepin g wit h ou r  overal l  objectiv e o f  sheddin g ligh t  o n th e Harberger -
Laursen-Metzle r  effect ,  sinc e th e paramete r  f$  wil l  not  pla y a  critica l  rol e
i n thi s contex t  (se e Sectio n II) .  Usin g th e sam e estimatio n techniqu e a s
before ,  w e estimat e e  an d a  ove r  a  rang e o f  feasibl e value s fo r  /? .  Give n
th e estimate s o f  ft  presente d i n Tabl e 1 ,  th e searc h wa s conducte d ove r  th e
rang e 0.900-0.99 5 a t  interval s o f  .005 .  Th e valu e o f  p  presente d i n Table s
2 an d 3  i s tha t  whic h minimize d th e su m o f  square d residual s (SSR) .  Thi s
searc h procedur e not  onl y allow s u s t o pinpoin t  fi  fo r  eac h region ,  bu t  b y
imposin g it s valu e (a s wel l  a s imposin g th e relevan t  valu e fo r  a )  i n th e
estimatio n o f  e  an d a ,  i t  increase s th e efficienc y o f  thes e estimates .

The result s fo r  instrumen t  set s I  an d I I  ar e summarize d i n Table s 2  an d
3,  respectively .  I n general ,  th e parameter s ar e estimate d wit h precisio n i n
al l  region s an d th e overidentifyin g restriction s impose d b y th e mode l  ar e
not  rejecte d b y th e data .  However ,  interestin g regiona l  difference s i n
preference s emerge .  Irrespectiv e o f  th e instrumen t  se t  used ,  th e
intertempora l  elasticit y o f  substitutio n i s estimate d t o b e abou t  0.8 0 fo r
Asia ,  an d t o b e roughl y hal f  a s larg e fo r  Afric a an d Lati n America .  1/  I n
effect ,  estimate s o f  a  d o no t  appea r  t o b e ver y sensitiv e t o th e choic e o f
instrument s i n an y o f  th e region s considered .  Th e valu e o f  f}  tha t  minimize s
th e su m o f  square d residual s i s abou t  0.9 4 fo r  Afric a an d aroun d 0.99 5 fo r
Asi a an d Lati n America ,  indicatin g tha t  futur e consumptio n i s discounte d
more heavil y i n th e Africa n countrie s considered .  2 /

Table s 2  an d 3  als o revea l  tha t  importable s an d nontradable s ar e close r
substitute s i n Afric a tha n i n Asi a o r  Lati n America .  Par t  o f  thes e regiona l
difference s may b e accounte d fo r  b y regiona l  difference s i n th e commodit y
compositio n o f  tradable s an d nontradables .  I n particular ,  th e shar e o f
durable s i n importable s i s lowe r  i n Afric a tha n i n othe r  region s and ,  sinc e
nontradable s ar e overwhelmingl y nondurabl e (i.e. ,  services) ,  thi s may
accoun t  fo r  th e highe r  degre e o f  substitutabilit y  i n Africa .  Fo r  instrumen t
Set  I  (Tabl e 2 ) ,  w e fin d gros s substitutabilit y  betwee n importable s an d
nontradable s fo r  th e Africa n countrie s only ,  wherea s fo r  th e secon d

1/  Ross i  (1988 )  argue d tha t  estimate s o f  th e intertempora l  elasticit y o f
substitutio n ar e biase d downwar d i f  liquidit y constraint s ar e no t  take n int o
account .  Th e regiona l  difference s i n estimate s o f  a  may reflec t  thi s
omission ,  sinc e empirica l  evidenc e (se e Haqu e an d Montie l  (1989) )  indicate s
tha t  th e Asia n countrie s i n ou r  sampl e ar e les s liquidit y constraine d tha n
thei r  Africa n counterparts .  Unfortunately ,  th e Haque-Montie l  sampl e does
not  includ e an y o f  th e Lati n America n countrie s covere d b y thi s study .

2/  Th e evidenc e o f  a  highe r  rat e o f  tim e preferenc e (lowe r  /3)  fo r  th e
relativel y poore r  Africa n countrie s may b e construe d a s sketch y evidenc e (w e
onl y hav e thre e observations )  o f  th e hypothesi s tha t  poore r  countrie s ar e
more impatien t  (se e Uzaw a (1968 )  an d Obstfel d (1989 )  fo r  model s tha t
formaliz e thi s assumption) .
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Tabl e 2

Estimate s o f  th e Mode l  Usin g Pane l  Dat a fo r  1 3 Developin g Countries :
Instrumen t  Se t  I

Parameter s

£

a

P

J

SSR

Number  o f
Observation s

Afric a

1.27 9
(0.474 )

0.45 1
(0.159 )

0.94 5

6.49 2
(0.165 )

2.85 7

62

Asi a

0.65 5
(0.105 )

0.80 0
(0.201 )

0.99 5

6.92 8
(0.140 )

7.45 1

81

Lati n
Americ a

0.76 0
(0.172 )

0.37 3
(0.111 )

0.99 5

8.33 3
(0.080 )

1.23 4

65

Notes :
1.  Se e th e note s t o Tabl e 1 .
2.  Th e valu e o f  ft  chose n i s tha t  whic h minimize s th e su m o f  square d
residual s (SSR) .
3.  J  i s th e valu e o f  th e criterio n quadrati c function .  Th e .9 5 critica l
valu e o f  th e J-statistic ,  whic h i s distribute d a s x 2(4 )  unde r  th e nul l
hypothesis ,  i s  9.488 .
parentheses .

The probabilit y  value s o f  th e J—statisti c appea r  i n
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Tabl e 3

Estimate s o f  th e Mode l  Usin g Pane l  Dat a fo r  1 3 Developin g Countries :
Instrumen t  Se t  I I

Parameter s

e

a

j

SSR

Number  o f
Observation s

Afric a

1.44 1
(0.771 )

0.44 3
(0.178 )

0.94 0

5.01 9
(0.170 )

3.50 6

62

Asi a

1.15 2
(0.270 )

0.80 3
(0.235 )

0.99 0

3.67 9
(0.298 )

1.66 1

81

Lati n
Americ a

1.10 7
(0.383 )

0.43 0
(0.135 )

0.99 5

3.73 1
(0.292 )

1.65 8

65

Notes :

1.  Se e th e note s t o Tabl e 1 .
2.  Th e valu e o f  ($  chose n i s tha t  whic h minimize s th e su m o f  square d
residual s (SSR) .
3.  J  i s th e valu e o f  th e criterio n quadrati c function .  Th e .9 5 critica l
valu e o f  th e J-statistic ,  whic h i s distribute d a s x 2 O)  unde r  th e nul l
hypothesis ,  i s  7.815 .
parentheses .

The probabilit y  value s o f  th e J-statisti c appea r  i n
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instrumen t  se t  (Tabl e 3) ,  gros s substitutabilit y  i s  obtaine d i n al l  thre e
regions .

V.  Conclusion s

The traditiona l  explanatio n o f  th e relationshi p betwee n th e term s o f
trad e an d th e externa l  curren t  accoun t  balanc e has ,  fo r  man y years ,  reste d
on th e Harberger-Laursen-Metzle r  hypothesis .  Accordin g t o thi s hypothesis ,
an improvemen t  i n th e term s o f  trad e raise s a  country' s rea l  incom e leve l
and,  sinc e part  o f  tha t  increas e i n rea l  incom e wil l  b e devote d t o saving ,
th e improvemen t  i n th e term s o f  trad e improve s th e curren t  account .

Thi s pape r  ha s presente d a  firs t  attemp t  t o obtai n quantitativ e
estimate s o f  th e mai n parameter s tha t  determin e th e respons e o f  privat e
savin g t o transitor y term s o f  trad e shock s fo r  a  cross—sectio n o f  developin g
countrie s i n th e contex t  o f  a  fully—articulate d intertempora l  optimizin g
model .  Th e mai n result s o f  ou r  stud y ar e a s follows :

First ,  th e estimate d parameter s tha t  describ e consume r  behavio r  i n a
simpl e three—goo d settin g (th e intertempora l  an d intratempora l  elasticitie s
of  substitution ,  an d th e discoun t  factor )  ar e al l  economicall y meaningful ,
irrespectiv e o f  th e choic e o f  instrument s employe d and/o r  th e regio n
considered .  Disaggregatio n o f  th e pane l  dat a allowe d u s t o detec t
interestin g regiona l  differences .  Th e overidentifyin g restriction s impose d
by th e mode l  ar e not  rejecte d b y th e data .

Second ,  th e estimate s o f  th e intertempora l  elasticit y o f  substitutio n
ar e significantl y differen t  fro m zer o i n al l  th e regions .  Thi s findin g
contrast s wit h previou s wor k includin g Giovannin i  (1985 )  an d t o a  lesse r
degre e Ross i  (1988 )  fo r  th e developin g countries ,  an d Hal l  (1988 )  fo r  th e
Unite d States ,  Th e implicatio n o f  ou r  findin g i s that ,  i n respons e t o
shift s i n rea l  rate s o f  interest ,  household s i n developin g countrie s wil l
generall y alte r  th e tim e profil e o f  thei r  consumption ,  increasin g th e growt h
rat e o f  th e latte r  i n respons e t o a n expecte d increas e i n rea l  rate s o f
return .

Third ,  ou r  estimate s o f  th e intratempora l  elasticit y o f  substitutio n
sugges t  tha t  substitutio n betwee n tradable s an d nontradable s i s a n importan t
channe l  throug h whic h term s o f  trad e shock s ar e transmitte d t o privat e
savin g an d th e curren t  account .  I n particular ,  ou r  result s ar e consisten t
wit h th e vie w tha t  term s o f  trad e shock s ar e likel y t o generat e substantia l
fluctuation s i n rea l  exchang e rates ,  whic h i n tur n alte r  consumptio n rate s
of  interest ,  thereb y affectin g savin g behavio r  an d th e allocatio n o f  tota l
expenditur e betwee n trade d an d nontrade d goods .

Fourth ,  th e estimate s fo r  al l  th e region s considere d cas t  doub t  o n th e
vie w tha t  consumption-smoothin g i s th e onl y relevan t  facto r  governin g th e
respons e o f  household s t o transitor y term s o f  trad e shocks .  A n importan t
implicatio n o f  ou r  estimate s i s tha t  transitor y term s o f  trad e shock s shoul d
giv e ris e t o intertempora l  shift s i n consumptio n bot h directly ,  an d throug h
th e movement s i n rea l  exchang e rate s tha t  the y induce .  Calibratio n o f  a
dynami c stochasti c equilibriu m mode l  usin g th e econometri c estimate s o f  thi s
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pape r  (see ,  fo r  example ,  Mendoz a (1991) )  shoul d enabl e on e t o obtai n
reasonabl e quantitativ e estimate s o f  th e effect s o f  transitor y term s o f
trad e shock s o n privat e saving .  Preliminar y evidenc e i n thi s regar d
suggest s that ,  althoug h privat e savin g i s likel y t o declin e i n respons e t o
transitor y advers e term s o f  trad e shocks,  th e magnitud e o f  thi s declin e i s
likel y t o b e muc h smalle r  tha n woul d hav e bee n predicte d o n th e basi s o f
previou s estimate s o f  th e intertempora l  elasticit y o f  substitution .  A
polic y implicatio n i s tha t  th e nee d t o "finance "  transitor y advers e
movements i n th e term s o f  trad e may b e smalle r  tha n previousl y believed .
Give n th e estimate d paramete r  values ,  thi s conclusio n i s likel y t o b e
especiall y tru e fo r  th e Asia n countrie s i n ou r  sampl e an d les s s o fo r  th e
Lati n America n an d Africa n countries .

Finally ,  whil e th e pape r  ha s focuse d exclusivel y o n th e effect s o f
transitor y term s o f  trad e shocks ,  th e paramete r  estimate s obtaine d her e
shoul d prov e usefu l  i n a  variet y o f  othe r  contexts ,  includin g th e assessmen t
of  th e effect s o f  trad e reform s an d fisca l  policies .
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Tabl e A. I
Descriptio n an d Source s o f  Dat a

Country -

Afric a :
Egypt
Ghana
Cot e D'lvoir e
Morocc o

Asia :
Sr i  Lank a
Indi a
Kore a
Pakista n
Philippine s

Lati n America :
Brazi l
Colombi a
Cost a Ric a
Mexic o

Sampl e Perio d

1968-8 7
1968-8 3
1968-8 5
1968-8 7

1968-8 6
1968-8 5
1968-8 7
1968-8 7
1968-8 6

1968-8 6
1968-8 7
1968-8 5
1968-8 7

Number  o f  Observation s

74
20
16
18
20
91
19
18
20
20
19
72
19
20
18
20

Serie s an d Source s

Internationa l  Financ e Statistic s (IMF )  i s th e sourc e for :
GDP
Privat e consumptio n (Nationa l  Incom e Accounts )
Export s (Nationa l  Incom e Accounts )
Import s (Nationa l  Incom e Accounts )
Interes t  rat e
Exchang e rat e
Populatio n

Worl d Economi c Outloo k (IMF )  I s th e sourc e for :
Impor t  unit  value s
Expor t  uni t  value s

Worl d Table s 1988-198 9 Editio n (Worl d Bank )  i s th e sourc e for :
GDP b y secto r  o f  origi n
Deflato r  fo r  service s

Trad e Dat a Syste m (Unite d Nations )  i s th e sourc e for :
Import s o f  consume r  good s

The author s ar e th e sourc e for :
Domesti c productio n o f  trade d good s
Domesti c productio n o f  impor t  substitute s
Consumptio n o f  trade d good s (importables )
Consumptio n o f  nontrade d good s
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Tabl e A. I  continue d
Descriptio n an d Source s o f  Dat a

Descriptio n o f  serie s constructe d b y th e author s

Domesti c productio n o f  trade d good s [Nationa l  Incom e Account s (NIA )
basis] -
GDP originatin g i n th e agricultural ,  mining ,  an d industria l
sectors .

Domesti c productio n o f  Impor t  substitute s (NI A basis) =
Domesti c productio n o f  trade d good s (NI A basis )  -  export s
(NI A basis) .

Consumptio n o f  trade d good s o n a n NI A basi s (m) «
Import s o f  consume r  good s (converte d t o NI A basis )  +  domesti c
productio n o f  impor t  substitute s (describe d above) .  Thi s
definitio n assume s export s ar e no t  domesticall y consume d an d al l
domesti c Impor t  substitute s produce d ar e consumed .  Impor t  price s
ar e use d a s th e relevan t  deflator .

Consumptio n o f  nontrade d good s o n a n NI A basi s (n) =
Persona l  consumptio n expenditure s (NI A basis )  -  consumptio n o f
trade d goods .  Th e deflato r  fo r  service s i s use d a s a  prox y fo r
th e nontrade d good s deflator .
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