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Abstract

S u cc es s fu l fix ed  e x c h a n g e  ra te  sy s te m s im po se  p o licy  d is c ip lin e s  w h ic h  a re  l ik e ly  to  lead  to 

c o n fo rm ity  in th e  b u s in e ss  c y c le s o f  the  p a r tic ip a tin g  c o u n tr ie s . T h is  c o n je c tu re  is b o rn e  o u t 

in th e  p re s e n t p a p e r  by  th e  e v id e n c e  ad d u c e d  in it th a t th e  b u s in e ss  c y c le  a ff il ia tio n  o f  E R M  

m e m b e r c o u n tr ie s  has sh if te d  fro m  th e  U n ite d  S ta te s to  G e rm a n y  s in c e  th e  fo rm a tio n  o f  the  

E R M . T h is  e f f e c t is b o ls te re d  b y  g ro w in g  lin ks  in tr ad e  a n d  fin a n c e  b e tw e e n  th e  E u ro p e a n  

c o u n tr ie s . T h e  U n ite d  K in g d o m  is co n sp ic u o u s  am o ng  th e se  in th a t its b u s in e ss  cy c le  

a ff il ia tio n  d id  no t c h a n g e .

JE L  C la ss if ic a tio n : E32 

K ey w o rd s : b u s in e ss  c y c le , E R M

W e sh ou ld  like  to  th a n k  the  O E C D  fo r s u p p ly in g  the  d a ta  u se d  in th is  s tu d y . F in an cia l 

su p p o r t d e r iv e d  fro m  a  L e v e rh u lm e  F o u n d a tio n  g ra n t a d m in is te re d  b y  th e  C E P R , is g ra te fu lly  

a c k n o w le d g e d .
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Introduction

T h e  p u rp o se  o f  th is  p a p e r  is to  inv es tiga te  th e  e ff e c ts  o f  the  E x c h a n g e -R a te  M ec h an ism  

(E R M ) o f  the  E u ro p ea n  M o n e ta ry  S ys te m  (E M S ) on th e  in te rn a t io n a l b u s in e ss  c y c le  in te rm s  

o f  th e  lin k a g e  a n d  s y n c h ro n iz a tio n  o f  cyc lica l flu c tu a tio n  b e tw e e n  c o u n tr ie s .  M o re  

sp e c ific a lly , b y  u sin g  th e  U S  c y c le  an d  the  G e rm a n  c y c le  a s  tw o  b e n c h -m a rk  c y c le s  an d  the  

p re -E R M  p e rio d  a n d  th e  E R M  p e r io d  as tw o  su b p e r io d s , an d  b y  d iv id in g  th e  s a m p le  o f  12 

c o u n tr ie s  in to  tw o  g ro u p s  -  th e  E R M -g ro u p  an d  n o n -E R M  g ro u p  - th e  p a p e r  a tte m p ts  to 

e x a m in e  w h e th e r  s y s te m a tic  d if fe re n c e s  in b us in es s c y c le  b e h a v io u r  w ith in  th e  tw o  g ro u p s  

o f  co u n tr ie s  a c ro s s  th e  tw o  p e rio d  ca n  b e  o b se rv e d . T h e  in c lu sio n  o f  th e  n o n -E R M  c o u n tr ie s  

en ab le s us to  d is tin g u is h  E R M -s p e c ific  p h e n o m e n a  fro m  th e  g e n e ra l d e v e lo p m e n t o f  th e  

in te rn a t io na l b u sin es s cy c le  a n d  th us  a l lo w s us to  es ta b lish  w h e th e r  th e re  is a  "E u ro p e a n "  

bu sine ss  c y c le .

T h e  in v e s tig a tio n  o f  lin k a g e  in b u sin e ss  cy c le s a n d  th e  w ay  in  w h ic h  e c o n o m ic  

d is tu rb a n c e s  a re  tra n sm itte d  a c ro s s  c o u n tr ie s  has  a  lon g  h is to ry . E a r lie r  li te ra tu re  inc lu des  

th e  p a p e r  b y  M itc h e ll (1 92 7 ) w h o  fou n d  th a t the  c o r re la t io n  o f  b u s in e ss  c y c le s  ac ro ss 

c o u n tr ie s  w as p o s itiv e  an d  te n d e d  to  r is e  o v e r  tim e  d ue  to  th e  o p e n n e ss  o f  fin a n c ia l m a rk e ts . 

R ece n t c o n tr ib u tio n s  to  th is  li te ra tu re , p a r t ic u la r ly  th ose  th a t in v e s tig a te  th e  q u e s tio n  w h e th e r  

th e  tra n sm iss io n  o f  fo re ig n  e c o n o m ic  sho cks  d ep en ds  on  th e  e x c h a n g e  ra te  re g im e , inc lu d e  

p a p e rs  by  G e rla c h  (1 9 8 8 ) , B a x te r an d  S to ck m an  (1 9 8 9 ) , an d  A h m e d  et al (1 9 9 3 ) , am o n g  

o th er s . D iv id in g  e x c h a n g e  ra te  e x p e rie n c e  in to  fixed  a n d  f lo a tin g  ra te  re g im e s , id en tified  

re sp e c tiv e ly  w ith  th e  B re tto n  W o o d s p er io d  an d  af te r, th e s e  stu d ie s e x a m in e  w h e th e r  th e  

in te rn a t io n a l  b u s in e ss  cy c le  h a s ch a n g e d  b e tw e e n  the  tw o  p e r io d s . '

G e rla c h  (1 9 8 8 ) e x a m in e s  th e  c ro s s -c o rre la tio n s  o f  m o n th ly  in d u s tr ia l p ro d u c tio n  se r ie s  

u nd er  the  tw o  re g im e s  (1 9 6 3 :2 -1 9 7 3 :2  an d  1 9 7 3 :3 -1 9 8 6 :3 ) a n d  fin d s th a t th e  v a r ia n c e s  o f  

m o n th ly  g ro w th  ra te s  a re  ty p ic a lly  h ig h e r  in th e  f lex ib le  e x c h a n g e  ra te  p e r io d ; b u t  o u tp u t 

m ov em en ts  h av e  b e e n  c o rre la te d  a c ro s s  c o u n tr ie s  u n d er  b o th  re g im e s . H e  a ls o  su g g e s ts  th a t 

th e re  is e v id e n c e  o f  a  w o rld  b u sin e ss  c y c le .

B a x te r a n d  S to c k m a n  (1 9 89 ) u se  th e  in du s tria l  p ro d u c tio n  d a ta  o f  a  s a m p le  o f  4 9  c o u n tr ie s

1. Because the  adop tion  o f an exchange regim e is itse lf endogenous, and because the  w idespread 
abandonm ent o f  the  B retton W oods system  coincided w ith the firs t oil shock, B axter and Stockm an 

(1989) additionally exam ine tw o other episodes o f change in exchange ra te regim e w here the 
p roblem  o f tw o-w ay causation  is less acute.
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to c o m p a re  th e  b e h a v io u r  o f  b u sin es s c y c le s  u n d e r  th e  tw o  e x c h a n g e  ra te  re g im e s  (1 9 6 0 :1 - 

1970:4  an d  1 9 7 3 :1 -1 9 8 5 :4 ) . T h e y  find litt le  ev id e n c e  o f  sy s te m a tic  d if fe re n c e s  in the 

b eh a v io u r o f  m a c ro e c o n o m ic  a g g re g a te s . T h e y  a ls o  fin d  th a t the  c ro s s  c o rre la t io n s  d ec re as e  

in the  fle x ib le  ra te  p e rio d  a n d  a rg u e  th a t b us in es s c y c le s  b e c a m e  m o re  c o u n try -s p e c if ic  in the  

p o s t - 1973 p e r io d .

A h m e d  et at (1 9 9 3 ) u se  a  s tru c tu ra l m a c ro e c o n o m e tr ic  m od el to  s tu d y  the  so u rce  o f  

in te rn a t io na l e c o n o m ic  f lu c tu a tio n s . A p a rt  fro m  o th e r  re su lts , th ey  fin d  th a t the  in te ra c t io ns  

be tw ee n  o u tp u t , re la tiv e  p r ic e s , a n d  the  ra tio s o f  fisca l an d  m o n e ta ry  v a r ia b le s  in th e  U n ited  

S ta tes an d  th e  re s t o f  the  w o rld  w e re  m u ch  the  sa m e  in the  p re -1 9 7 3  f ix e d -e x c h a n g e -r a te  

p e rio d  as in the  p o s t - 1973 fle x ib le -e x c h a n g e -ra te  p e r io d . T h u s they  a rg u e  th a t th ere  is no 

ev id e n c e  o f  d if fe re n c e s  in th e  tra n sm iss io n  p ro p e r tie s  o f  e c o n o m ic  d is tu rb a n c e s  ac ro ss 

e x c h a n g e -ra te  re g im e s.

In th is  p a p e r  w e ta k e  th e  E R M  c o u n tr ie s  as  c o n s titu tin g  a  fix e d  e x c h a n g e  ra te  b lo c . T h e  

E R M  has b ee n  c h a ra c te r is e d  as a  h e g e m o n ic  sy s te m  c e n tr e d  o n  G e rm a n y  as th e  an c h o r 

c o u n try . In suc h  a  c a se , s ta n d a rd  e c o n o m ic  th e o ry  m ak es it c le a r  th a t in  ch o o s in g  to  ta rg e t 

its e x c h a n g e  ra te  a g a in s t the  c u rre n c y  o f  a  d o m in a n t c o u n try  w ith  w h ic h  tr ad e  an d  fin anc ia l 

links a re  p ro b a b ly  in a n y  ca se  im p o rta n t, a  sm all o pen  e c o n o m y  w ill be o b lig e d  to  im po rt 

the  d is tu rb a n c e s  h it tin g  th e  d o m in a n t c o u n try  a n d  w ill ind eed  b e  u sin g  its p o lic y  in s tru m en ts  

to  e n fo rc e  th is  ( fo r  a  th e o re tic a l c h a ra c te r iz a tio n , see  C a n z o n e r i . 1982 ). O f  c o u rse  th is  do es 

no t ru le  o u t th a t th e  c o u n try  m ay  a ls o  im p o rt  sh o c k s fro m  e ls e w h e re  o r  e x p e r ie n c e  its ow n  

id io sy n cra t ic  sh o c k s ; m o re o v e r , re fe rr in g  now  sp e c ific a lly  to  th e  c a se  o f  E R M  m em b ersh ip , 

it m u st be no ted  th a t w h ils t G e rm a n y  is c o n s id e ra b ly  the  la rg e s t e c o n o m y  in th e  E R M . the 

e c on om ie s o f  F ra n c e  an d  Ita ly  ( re sp e c tiv e ly , the  fou r th  a n d  fifth  la rg e s t in the  G -7  ra nk in g ) 

a re  ha rd ly  " s m a ll" . M o re o v e r , the  E R M  has c o n ta in e d  a  n u m b e r  o f  "e sca p e"  c la u ses . 

E xc ha n ge  ra tes  ha ve  no t b ee n  rig id ly  fixed  b u t h ave  f lu c tu a te d  w ith in  a  b a n d : ce n tra l p ar ity  

rea lig n m en ts  ha ve  o c c u rre d ; an d , up  to  th e  la te  1980s, m e m b e r  c o u n tr ie s  c o u ld  b u y  a  d eg re e  

o f  free do m  by  d e p lo y in g  e x c h a n g e  c o n tro ls  o n  ca p ita l flow s. N e v e rth e le ss  the  h y po th es is  

th a t the  fo rm a tio n  o f  th e  E R M  m ay h av e  b re d  a  "E u ro p e a n  b u sin e ss  c y c le ” c e n tr e d  on  

G e rm a n y  is w o rth  e x p lo r in g . In d ee d , th e  s y n c h ro n iz a tio n  o f  b u s in e ss  c y c le s  in  th e  E R M  m ay 

ha ve  b ec o m e o n e  o f  the  k ey  co n d it io n s fo r  the  e ff ic ie n t c o o rd in a tio n  o f  m o n e ta ry  p o licy  in 

E u ro p e , as no ted  fo r e x a m p le  by  C h ris to d o u la k is  et al. (1 9 9 5 ) in th e ir  re c e n t s tu d y  o f  th is

2
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m a t te r .  H o w e v e r , w h e re  th e se  a u th o rs  a n a ly s e  a n d  c o m p a re  th e  c y c lic a l b e h a v io u r  o f  a 

la rg e  n u m b e r o f  a g g re g a te  v a r ia b le s  fo r the  EC  c o u n tr ie s  o v e r  the  p e rio d  1 9 6 0 -1 9 90 , the  

fo cu s o f  o u r  o w n  stu d y  is o n  th e  c h a n g e  o v e r  tim e in th e  b u sin es s c y c le  a ff il ia tio n  o f  th e  se t 

o f  E R M  c o u n tr ie s . T h e  p a p e rs  by  K a rra s (1 99 4)  an d  by  F io r ito  a n d  K o llin tz a s  (1 9 9 4 ) a re  a lso  

c o m p le m e n ta ry  to  th e  c o n c e rn s  o f  th e  p re s e n t s tu d y . T h e  fo rm e r  p a p e r  is c o n c e rn e d  w ith  the  

so u rce s o f  b u s in e ss  c y c le  f lu c tu a tio n s  in the  e c o n o m ie s o f  F ra n c e . G e rm a n y  an d  th e  U K  o v e r  

the  p e rio d  19 60 -1 98 8 ; th e  la tte r  te s ts  re a l b u sin es s c y c le  p ro p o s it io n s  o n  th e  d a ta  fo r  th e  G -7  

c o u n tr ie s .

T h e  p a p e r  re p o r ts  so m e sta tis tica l re g u la r i tie s  in b u sin e ss  c y c le s  fo r  a  s a m p le  o f  12 

c o u n tr ie s . It a p p e a rs  th a t 1) th e  d e g re e  o f  lin k ag e  b e tw e e n  b u sin e ss  c y c le s  w ith in  th e  E R M  

has st re n g th e n e d  a n d  th a t b u sin e ss  cy c le  p ha se s h ave  b e c o m e  m o re  s y n c h ro n o u s  th ro u g h  

tim e ; 2 ) the  link ag es  in b u sin e ss  c y c le s b e tw e e n  the  E R M  c o u n tr ie s  an d  the  U S have  

w ea ke ne d  d u r in g  th e  E R M  p e r io d ; 3) the se  p h e n o m e n a  d o  n o t o c c u r  fo r  the  n o n -E R M  

c o u n tr ie s .

T h e  p a p e r  c o n ta in s  five  se c tio n s.  T h e  f irs t se c tion  g iv e s  a  b r i e f  d e sc r ip tio n  o f  th e  tw o  

m o st c o m m o n ly  u se d  d e tr e n d in g  m eth o d s: the  p h a se -a v e ra g e - tre n d  (P A T ) m e th o d  a n d  th e  

filte r p ro p o s e d  b y  H o d ric k  an d  P re sc o tt  (1 9 8 0 ) . In  se c t io n s 2 to  5 , w e  re p o r t  e v id e n c e  fo r 

the  E R M  c o u n tr ie s  in te rm s  o f  the  s y n c h ro n iz a tio n , the  p ha se  sh if t an d  th e  lin k ag e  b e tw e e n  

th e i r b u sin e ss  c y c le s . T h is  e v id e n c e  is p ro v id e d  o n  th e  b a sis  o f  c o m p a r iso n s  m ad e  ac ro ss 

c o un tr ie s  a n d  a c ro s s  p e r io d s  e m p lo y in g  d a ta  d e riv e d  u sing  th e  P A T  m e th o d . T h e  ro b u s tn e ss  

o f  the  re su lts  fo r  a lte rn a t iv e  d e tr e n d in g  m etho ds  is a lso  a s s e sse d . T h e  p a p e r  is c o m p le te d  by  

a  su m m a ry  o f  the  m a in  re su lts  an d  co n c lu s io n s.

1. Detrending Methods

T h e  d a ta  u sed  in th e  c u r re n t  s tu d y  a re  th e  O E C D  se as o n ally  a d ju s te d  f ig u re s  o n  m o n th ly  

in du stria l p ro d u c tio n  sp a n n in g  th e  p e rio d  fro m  J a n u a ry  1961 to  D e c e m b e r  19932 3 fo r  a  

sa m p le  o f  12 c o u n tr ie s . T h e y  a re  the  U S , C a n a d a , Jap an , th e  U K , G e rm a n y , F ra n c e , Ita ly , 

N e th e rla n d s.  B e lg iu m , S p a in . P o rtu g a l a n d  Ire la n d . T h e  w h o le  p e r io d  is d iv id e d  in to  tw o

2. It is arguable that it w as because the business cycle in the UK w as insufficiently  "E uropean” that 

the UK w as obliged to leave the  ERM  in 1992; the  delinking o f the B ritish from  the G erm an 
business cycles is cited in A rtis et al (1995) in this connection.

3. T he series for Portugal runs from  January 1968 to O ctober 1993.
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su b p e r io d s:  the  p re -E R M  p e r io d  (1 9 6 1 :1 -1 9 7 9 :3 )  a n d  the  E R M  p e r io d  (1 9 7 9 :4 -1 9 9 3 :1 2 ) . 

S in ce  th e  m ain  p u rp o s e  o f  th e  p a p e r  is to  in v es tig a te  th e  E R M  e f fe c t o n  th e  in te rn a t io n a l 

bu siness c y c le , m o s t E R M  c o u n tr ie s  a re  in c lude d4. W h ile  th e  U S c y c le  se rv e s  as  the  b e n c h 

m a rk  c y c le , the  in c lu s io n  o f  d a ta  fo r  o th e r  tto n -E R M  c o u n tr ie s  suc h  a s  C a n a d a , Ja p an  and 

the  U K , he lp s  u s to  d is tin g u is h  E R M -sp e c ific  p h e n o m e n a  fro m  g e n e ra l te n d e n c ie s  in the  

bu siness c y c le .

T h e  d e f in it io n  o f  the  b u s in e ss  cy c le  e m p lo y e d  in the  c u r re n t p a p e r  is th a t o f  the  g ro w th  

cy c le , re p re se n tin g  cy c lica l m o v e m e n ts  a ro u n d  the  lo n g -ru n  g ro w th  tr e n d  o f  an  e co n o m y . 

T he  d ec o m p o s it io n  o f  o b se rv e d  se r ie s  in to  a  tre nd  m o v e m e n t an d  cy c lica l c o m p o n e n t is one  

o f  the  key  is sues in b u sin es s c y c le  re s e a rc h . T h e  ce n tra l issu e  is w h a t is m e a n t by  the  cyc lic a l 

c o m p o n e n t an d  h ow  to  c h o o se  the  a p p ro p r ia te  f i lte r  to  u se to  iso la te  it. S ta tis tica l p ro p e r tie s , 

such  as th e  c ro s s -c o rre la t io n  b e tw e e n  tw o  se r ie s , w ill be  se n s it iv e  to  th e  f i l te r  c h o se n . In this  

p a p e r w e sim p ly  a d o p t th e  p o s itio n  as su m e d  by  E ng lun d  et al (1 9 9 2 ) th a t as  w e a re  agn o stic  

a b o u t the  p ro p e r  w ay  to  d o  su ch  d e tr e n d in g , a  re a so n a b le  w ay  to  p ro c e e d  is to  u se  sev era l 

o f  the  m o re  c o m m o n ly  u se d  fi lte rs  in bu sin es s c y c le  re se a rc h  and  to  c o n d u c t a  se ns itiv ity  

an a ly s is  o v e r  th e  re s u lts . T h e  th re e  m o st w id e ly  u sed  te c h n iq u e s a re  th e  p h a se -a v e ra g e -t re n d  

es tim a tio n  p ro c e d u re  p ro p o s e d  by  B oscha n  an d  E b an k s (1 9 7 8 ) , th e  f i l te r  p ro p o se d  by  H o d ric k  

an d  P re sc o tt  (1 98 0 )  a n d  lin e a r  tre n d in g  (a  spe c ia l c ase  o f  the  H P  f ilte r) .

T he  p h a se -a v e ra g e - tre n d  (P A T ) es tim a tio n  p ro c e d u re  p ro v id e s  a  fa ir ly  fle x ib le  g ro w th  

tre n d  th a t is su b s ta n tia lly  f re e  o f  the  sh o r te r- te rm  cy clic a l m o v e m e n ts  in the  ser ie s . T h is  

m e th od  w as de sig n e d  s p e c if ic a lly  to  s e p a ra te  lo n g - te rm  tre n d s  fro m  m e d iu m -te rm  cy c le s, 

w ith  the  la tte r d e fin e d  a c c o rd in g  to  the  c r i te r ia  p ro g ra m m e d  in th e  B ry -B o sc h an  c o m p u te r  

ro u tin e  fo r se le c tin g  c y c lic a l tu rn in g  p o in ts . B rie f ly , the  b a sic  s tep s in th e  P A T  p ro c e d u re  

inv o lve  1) se le c tin g  th e  tu rn in g  p o in ts  u sing  th e  B ry  an d  B o sch an  (1 9 71 ) ro u tin e ; 2 ) sp littin g  

the  se ries  in to  p h a se s , d e fin e d  as the  n u m b e r o f  m on ths b e tw e e n  su c c e ssiv e  tu rn in g  po in ts ; 

3) ca lc u la tin g  the  p h a se -a v e ra g e , d ef in ed  as the  m ean s o f  th e  o b se rv a tio n s  in e ac h  p h a se ; 4) 

c o m p u tin g  a  th re e - te rm  m o v in g  a v e ra g e  by  u sin g  the se  p h a s e -a v e ra g e s ; a n d , 5 )  fin a lly , 

o b ta in in g  the  tr e n d . A d e ta ile d  d e sc r ip tio n  o f  the  P A T  p ro c e d u re  c a n  b e  fo un d  in B oschan

4. Fo r reference purposes w e label as ERM countries all those w hich are  now in the ERM together 
w ith Italy. T his includes both the  original m em bers and the latecom ers, Spain (w hich jo ined  in 
June 1989) and Portugal (w hich jo ined only in A pril 1992) and excludes the UK (w hich jo ined  in 
O ctober 1990 but left in Septem ber 1992). Italy w as an original m em ebr o f the ERM  but left in 

Septem ber 1992. D enm ark is excluded fo r data reasons (the available series  is too  short).
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an d  E b an ks  (1 9 7 8 ) . T h e  p r in c ip a l s ta te m e n ts  o f  re su lts  in th e  te x t a re  o b ta in e d  by  u sin g  the  

cy c lic a l se ries  su p p lie d  by  th e  O E C D , w h ich  em p lo y s a  m o d if ie d  v e rs io n  o f  th e  P A T  

p ro c e d u re  (see  N ils so n  (1 9 8 7 )).

T h e  H o d ric k -P re sc o tt  f i l te r  (H P  f ilte r)  d e co m p os es  th e  ra w  se r ie s  in to  a  s to c h a s tic  g ro w th  

c o m p o n e n t a n d  a  c y c lic a l o n e . T h e  H P  f ilte r  ca n  be  sp e c ifie d  as:

N N-l

m in E  O', -g ,)2 ~ 7 £  [(? ,., -  g,) - (g, ~ g ,^ ) ]2
g, r= l t -2

w he re  yt d e n o te s  th e  ra w  se r ie s , g, th e  g ro w th  c o m p o n e n t a n d  (y t-g t) th e  c y c lic a l c o m p o n e n t. 

T h e  f ir s t  p a r t  m e a s u re s  the  fi tn e ss  an d  th e  second  is a  m e a s u re  o f  sm o o th n e ss . T h e  

p a ra m e te r , A .in te rp re te d  as th e  sig n a l- to -n o ise  ra tio , d e te rm in e s  th e  w e ig h t o f  fi tn e ss  re la tiv e  

to  th a t o f  s m o o th n e ss . A s X g o e s  to  in fin ity  th e  H P f i l te r  c o lla p se s to  a  l in e a r  tre n d . F o r  

q u a rte rly  d a ta , H o d ric k  a n d  P re s c o tt  (1 98 0 )  se t A = 1 6 0 0 , a rg u in g  th a t a  5% d e v ia t io n  from  

tre n d  p e r  q u a r te r  is m o d e ra te ly  la rg e  as it re p re se n ts  o n e -e ig h th  o f  a  o n e  p e rc e n t c h a n g e  in 

the  g ro w th  ra te  in  a  q u a r te r .

T h ese  m etho ds  a re  w id e ly  u sed  a n d  e a sy  to  im p lem en t; th e y  a re , h o w e v e r , n o t f re e  from  

c r itic is m . F o r  th e  P A T  p ro c e d u re , the  e s tim a tio n  o f  p ea k s an d  tro u g h s  is a  c ru c ia l  s te p , s in ce  

the  m eth o d  f ir s t  sp lits  th e  se r ie s  in to  p h a se s w h ic h  a re  d e fin e d  as th e  n u m b e r  o f  m o n th s 

b e tw e e n  su c c e s s iv e  tu rn in g  p o in ts . T h e  B ry -B osc han  ro u tin e  s p e c ifie s  a  m in im u m  d u ra tio n  

o f  five  m o n th s fo r  a  p h a se  an d  f ifte e n  m o n th s fo r  a  c y c le . T h e  ru le s a d o p te d  m ay  b e  sen s itiv e  

to  the  tu rn in g  p o in ts  s e le c te d , p a r t ic u la r ly  fo r  th o se  c a lle d  ’m in o r  tu rn in g  p o in t s ’ . A lth o u g h  

th ere  is no  need  to  d e f in e  the  tu rn in g  p o in ts  in th e  H P f i l te r ,  th e  f i l te r  m ay  s e r io u s ly  a l te r  the  

m e as u re s o f  c o m o v e m e n ts  b e tw e e n  se r ie s  (s ee . fo r e x a m p le . K in g  a n d  R e b e lo  (1 9 9 3 )).  

N e v e rth e le ss , th e  ro b u s tn e ss  /s e n s it iv ity  o f  th e  re su lts  fro m  d if fe re n t fi lte rs  is a s ses se d  in a  

fo rm al w ay  in th e  c u r re n t p a p e r  an d  th e re  is no  e v id e n c e  th a t th e  m a in  c o n c lu s io n s  a re  

se n s it iv e  to  th e  c h o ic e  o f  fi lte r.

A ll th e  c y c lic a l c o m p o n e n ts  u se d  in o u r  p a p e r  a re  m e a s u re d  b y  a  c y c lic a l ind ex : 1 .0  +  (X t 

- t r e n d j/ t r e n d , ,  w h e re  X, is th e  ra w  se r ie s . F ig u re s  1 an d  2 g ra p h  th e  U S  a n d  F re n c h  b u sin e ss  

cy c le s, in w h ic h  th e se  c o m p o n e n ts  a re  d e tre n d e d  by  th e  fi lte rs  d is c u sse d  a b o v e . A t th e  top  

o f  ea ch  f ig u re  is th e  se r ie s  d e tre n d e d  b y  th e  O E C D  u sing  th e  m o d ifie d  P A T  p ro c e d u re . In 

th e  m id d le , th e re  a re  tw o  cy c lic a l in d ices  d e tr e n d e d  b y  th e  H P  f i l te r  w h e n  \ = 5 0 0 0 0 0  an d  

\ = 5 0 0 0 0  re s p e c tiv e ly . T h e  la rg e  v a lu es  fo r  X m ay  b e  ju s tif ie d  on  tw o  g ro u n d s : 1) th a t
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F igu re 1. T he U S B u siness C ycle
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Figure 2. The French Business Cycle
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m on th ly  in du s tria l  p ro d u c tio n  is a  v o la tile  se ries ; 2) th a t th e  tr e n d  o f  in d u s tr ia l p ro d u c tio n  

ca n  b e  as sum ed  to  b e  b a s ic a lly  u p w a rd s.  F in a lly , w e  a ls o  g ra p h  th e  c y c lic a l c o m p o n e n ts  

d e riv e d  as d e v ia tio n s  f ro m  a  lin e a r tre n d . S in c e  the  g ro w th  ra tes  o f  in d u s tr ia l p ro d u c tio n  in 

a lm o st  a ll the  in d u s tr ia l c o u n tr ie s  s lo w e d  d o w n  d u rin g  th e  ’80s a n d  ’9 0 s , a  se p a ra te  lin ea r 

tre n d  is a p p lie d  to  th e  d if fe re n t  p e r io d s  (th e  p re -E R M  an d  th e  E R M  p e r io d ) . T h e  fo u r  se ries  

ha ve  v e ry  s im ila r  c y c lic a l m o v e m e n ts ; in p a r t ic u la r , th e  O E C D  se r ie s  an d  th e  ser ies  

d e tre n d e d  by  H P  f i l t e r ( \ = 5 0 0 0 0 0 )  a re  v e ry  sim ila r.  A  n o tic e a b le  d is s im ila r i ty  m ay  a ls o  b e  

o bserve d  fo r  th e  s e r ie s  d e tr e n d e d  b y  th e  H P  filte rtX  =  5 0 0 0 0 ) , p a r t ic u la r ly  fo r  th e  F re n c h  

cy c le  d u rin g  th e  la te r  p a r t  o f  th e  p e r io d . T h e  c o rre la tio n s  a c ro s s  c o u n tr ie s ,  a c ro s s  p e r io d s  an d  

ac ro ss d if fe re n t d e tre n d in g  m etho ds  a re  re p o r te d  in T a b le s  A1 to  A 4  in th e  A p p e n d ix . T h e  

sta tis tics  re p o r te d  in the se  ta b le s p ro v id e  b a sic  in fo rm a tio n  o n  th re e  fe a tu re s . T h e  d e g re e  o f  

sy n c h ro n iz a tio n  b e tw e e n  a n y  tw o  c y c le s is m easu re d  b y  th e  c o n te m p o ra n e o u s  c ro s s 

c o rre la tio n . T h e  p h a se  sh if t is m ea su re d  by  th e  lead / lag  a t w h ic h  th e  m ax im u m  c o rre la t io n  

is o b ta in e d , w h ile  th e  m ax im u m  c o rre la t io n  is u sed  to  m e a su re  th e  d e g re e  o f  lin k a g e  b e tw e e n  

tw o  cy c le s. T h e se  th re e  a sp e c ts  a re  c lo s e ly  re la te d . H o w e v e r , fo r  c o n v e n ie n c e , th e y  w ill be  

d is cu ssed  s e p a ra te ly  in th e  fo llo w in g  sec tio n s.

2. Synchronization

A g en era l fin d in g  is th a t th e  b us in es s c y c le s  in th e  m a jo r  c o u n tr ie s  h av e  b e c o m e  m o re  

sy n ch ro n iz ed  as a  re s u l t  o f  in crea se d  in te rn a t io na l tra d e , o p e n n e ss  o f  f in an cia l m a rk e ts  and  

g lo ba l ca p ita l flo w s  (s ee , fo r  e x a m p le , Z a rn o w itz  (1 9 8 5 ));  h o w e v e r , B a x te r a n d  S to c k m a n  

(19 89 ) h av e  o n  th e  c o n tra ry  o b se rv e d  d e c re a s e s  in th e  c o n te m p o ra n e o u s  c ro s s  c o r re la t io n  o f  

bu sine ss  cy c le s a n d  a rg u e  th a t b u s in e ss  c y c le s h av e  b e c o m e  m o re  c o u n try -sp e c if ic  in th e  p o s t-  

1973 pe rio d .

T h e  d e g re e  o f  sy n c h ro n iz a t io n  b e tw e e n  tw o  cyc le s is m e a su re d  b y  th e  c ro s s -c o r re la t io n  

a t  d is p la c e m e n t 0 . A n  e x c e rp t f ro m  th e  fu ll s e t o f  res u lts  re p o r te d  in  a p p e n d ix  T a b le s  A 1 to 

A 4 is g iv e n  in T a b le  1. T h is  ta b le  re p o r ts  w ith  a  +  (-) s ig n  w h e th e r  th e  c o r re la t io n  w ith  the  

G e rm a n  c y c le  is la rg e r  (sm a lle r)  th an  th a t w ith  the  U S c y c le  fo r  a  g iv e n  d e tre n d in g  m eth o d . 

F o r  e x a m p le , fo r  th e  se r ie s  d e tre n d e d  by  th e  O E C D , th e  F ra n c e -G e rm a n y  c o r re la t io n  (0 .5 3 )  

is sm a lle r  th a n  th e  F ra n c e -U S  c o r re la t io n  (0 .6 7 )  d u rin g  th e  p re -E R M  p e r io d  a n d  th is  is 

in d ica ted  b y  th e  n e g a tiv e  s ig n  ( - ) . It  is im m ed ia te ly  c le a r  th a t th e re  is v e ry  l i tt le  d if fe re n c e  

in th e  sig ns  a tta c h e d  to  th e  c o m p a r is o n s  as b e tw een  th e  d if fe re n t  d e tr e n d in g  m eth o d s
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em p lo y ed  a n d  fo r  c o n v e n ie n c e  w e m ay  n ow  c o n c e n tra te  o n  th e  re su lts  a c h ie v e d  u sin g  the  

O E C D -a d ju s te d  se r ie s . T h u s  F ig u re s 3 an d  4  sh o w  fo r  th is  m e th o d , re sp e c tiv e ly , th e  c ro s s 

c o rre la tio n s  w ith  th e  G e rm a n  a n d  the  U S c y cle s b e fo re  a n d  a f te r  th e  c re a t io n  o f  the  E R M . 

B y c o n s tru c tio n , o b se rv a tio n s  c lo s e  to  th e  d ia g o n a l ind ic a te  a  s im ila r  d e g re e  o f  

sy n c h ro n iz a tio n  w ith  bo th  b e n c h m a rk  c y c le s (th e  h ig h e r , th e  fu r th e r  to  the  N E  the  

o b se rv a tio n  is lo c a te d ),  w h ils t d is p la c e m e n t f ro m  th e  d ia g o n a l ca n  b e  in te rp re te d  as a  

d if fe re n c e  o f  sy n c h ro n iz a t io n  b e tw e e n  th e  tw o  b e n c h m a rk  c y c le s . T h e re  a re  a  n u m b e r  o f  

in te res ting  re g u la r i tie s  w h ic h  m ay  be d e sc r ib e d  as fo llow s:

T a b le  1. C o n te m p o ra n e o u s  C ro s s -C o rre la tio n  

Detrended by HP filter HP filter
OECD (X = 500000) (\= 5 00 00 ) Linear trend

u s G e rm a n y U S G e rm a n y U S G e rm a n y U S G e rm a n y

Pre-ERM period

G e rm a n y .4 5 - .3 0 - .4 4 - .1 9 -

C a n a d a .8 5 .4 8 ( - ) .8 0 .3 4 ( - ) .8 6 .5 0 < - ) .7 3 .3 7 ( - )

J ap a n .4 5 .4 9 ( +  ) .2 9 .5 7 ( +  ) .5 4 .5 2 ( - ) .1 7 .7 3 ( + )

U K .7 0 .63 ( - ) .6 4 .53 ( - ) .61 .5 8 ( -  ) .7 2 .4 9 ( - )

F ran c e .6 7 .5 3 ( - ) .4 6 .5 8 ( +  ) .5 7 .5 5 ( - ) .2 9 .6 8 ( +  )

Ita ly .3 4 b oo ( -  ) .41 .0 7 ( - ) .3 9 .1 5 ( - ) .4 8 .1 8 ( - )

N e th e r la n d s .2 9 .7 6 ( +  ) .0 5 .6 2 ( +  ) .3 0 .6 2 ( +  ) - .0 2 .7 3 ( + )

B elg iu m .6 2 .6 6 ( +  ) .4 3 .6 4 ( +  ) .5 9 .6 6 ( +  ) .31 .7 2 ( + )

S p ain .6 3 .3 8 ( -  ) .4 7 .3 3 ( -  ) .6 3 .3 8 ( - ) - .1 2 .3 7 ( + )

P o r tu g a l .5 3 .4 7 < -  ) .6 0 .3 3 ( -  ) .5 9 .2 8 ( - ) .55 .3 3 ( -  )

Ire la n d .5 8 .4 8 ( - ) .5 0 .4 7 ( - ) .5 4 .3 8 ( - ) .0 3 .3 3 < - )

ERM period

G e rm a n y .3 2 - .2 5 - .16 .3 4 -

C a n a d a .9 0 .2 4 ( -  ) .9 3 .2 0 ( - ) .91 .17 ( - ) .91 .21 ( - )

J ap a n .4 6 .7 2 ( +  ) .3 5 .7 8 ( +  ) .41 .6 2 ( +  ) .4 4 .7 3 ( + )

U K .6 5 .3 6 ( - ) .5 8 .2 8 ( - ) .3 4 .0 8 ( - ) .6 9 .4 4 ( - )

F ran c e .3 4 .7 8 ( +  ) .3 8 .77 ( +  ) .32 .5 9 ( +  ) .41 .8 5 ( +  )

Italy .4 8 .6 5 ( +  ) .41 .5 7 < +  ) .31 .33 ( +  ) .4 7 .6 7 ( +  )

N e th e r la n d s .5 4 .7 8 ( +  ) .4 9 .7 4 ( +  ) .3 9 .5 9 ( +  ) .5 9 .8 2 ( +  )

B elg iu m .4 4 .7 3 ( +  ) .3 4 .7 0 < +  ) .2 2 .5 0 ( +  ) .4 5 .7 9 ( +  )

S p a in .3 9 .5 9 ( +  ) .2 8 .51 < +  ) .1 2 .2 4 ( +  ) .43 .5 8 ( + )

P o r tu g a l .0 7 .5 7 ( +  ) - .1 3 .5 3 (  +  ) - .2 2 .2 9 ( +  ) -.01 .55 ( +  )

Ire la nd .3 8 .4 0 (  +  ) .4 9 .31 ( - ) .50 .1 7 ( - ) .3 7 .58 ( + )

In the pre-ERM period: W ith  th e  e x c e p tio n  o f  C a n a d a , N e th e rla n d s  a n d  Ita ly , a ll the  

c o u n tr ie s  a re  lo ca te d  ne ar  o r  s l ig h tly  b e lo w  the  45° line  in F ig u re  3 , su g g e s tin g  th a t b u siness 

c y c le s in the se  c o u n tr ie s  a re  in p ha se  sl ig h tly  m o re  o f te n  w ith  th e  U S c y c le  tha n  w ith  the
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Figure 4. Correlation in the ERM Period
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G e rm a n  c y c le . A  h ig h  d e g re e  o f  sy n c h ro n iz a tio n  in the  C a n a d a -U S  c y c le s  (0 .8 5 )  an d  

N e th e rla n d s -G e rm a n y  c y c le s  (0 .7 7 )  is sh o w n  in F ig u re  3 by  the  d is p la c e m e n t fro m  the  

d ia go na l in th e  d if fe re n t d ire c tio n s  o f  th ese  tw o  o b se rv a tio n s . T h is  is n o t su rp r is in g  g iv e n  th a t 

the  tw o  p a ir s  o f  ec o n o m ie s  h av e  tra d it io n a lly  b ee n  c lo s e ly  lin k ed  o v e r  tim e . T h e  le as t d eg re e  

o f  sy n c h ro n iz a tio n  in d ic a ted  is th a t fo r  the  Ita lian  c y c le : its c o r re la t io n  w ith  th e  G e rm a n  cyc le  

(0 .0 8 )  is th e  lo w e s t in th e  s a m p le  a n d  th a t w ith  the  U S (0 .3 4 )  th e  se co n d  lo w e st , su g g es tin g  

th a t the  b u sin es s c y c le  in Ita ly  in th e  e a r l ie r  p e rio d  h ad  a  s t ro n g  id io sy n c ra tic  e le m e n t.

In the ERM period-. T h e  sh if t,  in th is  se co nd  p e r io d , o f  a ll th e  E R M  c o u n tr ie s  to  a  

po sitio n  a b o v e  the  d ia g o n a l m ay  e x e m p lify  a  sy s te m a tic  c h a n g e . T h e  c y c le s  in all these 

c o u n tr ie s  h av e  b e c o m e  m o re  s y n c h ro n iz e d  w ith  th e  G e rm a n  c y c le . T h e  c o rre la tio n s  a re  

m o re o v e r c o m p a ra tiv e ly  h ig h : fo r  ex a m p le , th e  F ra n c e -G e rm a n  c o r re la t io n  is 0 .7 8  c o m p ared  

to  0 .3 4  fo r  F ra n c e -U S A . T h e  lo c a t io n s o f  C a n a d a , the  U K  an d  Ire lan d  in F ig u re  4  a re  a lso  

o f  in te re st, fo r  they  su g g e s t th a t a  c o m p a ra b le  p ha se  sh ift  has  n o t h a p p e n e d  fo r  the se  cy c le s. 

T h ey  are  s till sy n c h ro n o u s  w ith  th e  U S cy c le  an d  in fa c t , the se  c o r re la t io n s  a re  q u ite  s tab le  

ac ro ss the  p e r io d : 0 .8 5  an d  0 .9 0  fo r  C a n a d a -U S . 0 .7 1  and  0 .6 5  fo r  U K -U S  d u r in g  the  p re - 

E R M  an d  E R M  p e r io d s  re s p e c tiv e ly . A lth o u g h  Ire lan d  is a  m e m b e r  o f  th e  E R M , a  c le a rc u t 

sh if t in p h a se  w ith  th e  U S has  no t b een  fo u n d . O n  th e  c o n tra ry , th e  J a p a n e se  c y c le  is in 

p ha se  m o re  o f te n  w ith  th e  G e rm a n  cy c le  th an  w ith  the  U S o n e  in th e  la tte r  p e r io d .5

2.1 Sensitivity o f the results

T h e  p re d o m in a n t re s u lt  o b ta in e d  u sing  the  O E C D -a d ju s te d  d a ta , su g g e s tin g  the  e m e rg e n c e  

o f  a  E u ro p e a n  b u s in e ss  c y c le  in  th e  p er io d  sin ce  the  fo rm a tio n  o f  th e  E R M , is n o t d ep e n d e n t 

on  the  d e tr e n d in g  m eth o d  c h o se n . H ere  w e d e m o n s tra te , u sin g  a  x2 te s t , th a t w h en  the  sign 

o f  the  ch a n g e  in th e  c o rre la t io n s  b e tw e e n  th e  tw o  b e n c h m a rk  c y c le s  is c o n s id e re d , th e re  is 

no  s ig n if ic a n t d if fe re n c e  b e tw e e n  the  d e tr e n d in g  m eth o d s u sed . F o rm a lly , th e  m e th o d s used

5. T he  Irish industrial p roduction  series show s a definite change in sm oothness before and after 1975: 
the series is very sm ooth in the p re 1975 period and becom es volatile  a fte r 1975. T his is because 
m onthly figu res w ere not available in the earlie r period and w ere interpolated from  quarte rly  data. 

T he  correlation  in the  earlie r  period is certainly  overestim ated. F o r both periods, the  Ireland-U S 
co rrelations are 0 .58  and 0 .3 8  fo r the series detrended by  O EC D ; 0 .5 0  and 0 .4 9 ; 0 .5 4  and 0 .50  
for the  series detrended by H P w ith \= 5 0 0 0 0 0  and \= 5 0 0 0 0  respectively. If  the overestim ation 

o f the correlation  in the  earlie r period is taken into considera tion, it is not c lear that there has been 

any w eakening in the degree o f synchronization in the  Ireland-U S cycles in the  later period .
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c a n  be  d e sc r ib e d  as in vo lv in g  a  2 x 2  c o n tin g e n c y  ta b le  o rg a n iz e d  as fo l lo w s6:

D etrending m ethod B

C hange in C hange in
co rre lation  ( + )  co rre lation  (-)

C hange in correlation  ( + )

D etrending m ethod A C hange jn co rrd a tio n  H

n ,  n 2

n ll n i2

n,. IV,

n,

n,

N

w he re  th e  c h a n g e  in c o r re la t io n  ( +  ) / ( - )  is d e fin e d  as b e fo re . T h e  e n try  in c e ll ( i j ) ,  d en o te d  

n(j, re p re se n ts  th e  f re q u e n c y  o f  o b se rv a tio n  fo r  the  p a r t ic u la r  c a te g o ry . F o r  e x a m p le , n „  is 

the n u m b e r o f  o b se rv a tio n s  w h e re  m eth od  A an d  m eth o d  B re c o rd  th e  sa m e  p o s itiv e  ( + )  

s ig n ; a n d  n22 w h e re  th e  tw o  m e th o d s re c o rd  the  sa m e  n e g a tiv e  (-) s ig n . n 12 a n d  n2, a re  

o b se rv a tio n s  w h e re  th e  tw o  m e th o d s p ro d u c e  d if fe re n t s ig n s (r e sp e c tiv e ly , ( + )  a n d  (- ) o r  (-) 

an d  ( + )  fo r  m e th od  A  a n d  B ). In tu it iv e ly , the  m o re  n u + n 22 is o b se rv e d , th e  m o re  ro b u s t th e  

re su lts  a re  a c ro s s  the  tw o  m e th o d s. T h e  te s t s ta tis tic  c a n  b e  w rit te n  as

X2 .  f  f  ("j,-".. "j I N  )2 
h  k  \ nj / n

w here

", = E nii N, = E n„
i I

an d  N  =  n, +  n , =  n  , +  n 2. T h e  tw o  te rm s . n H an d  n, n / N ,  d e n o te  o b se rv e d  a n d  ex p e c te d  

fre q u e n c ie s re s p e c tiv e ly . T h is  is a  x 2 te s t fo r  in d ep en d e nc e . N o t re je c tin g  th e  nu ll m e a n s th a t 

th e  re su lts  fr o m  th e  tw o  m etho ds  a re  in d ep en d e n t, o th e rw ise  th e  re su lts  a re  re la te d . T h e  

nu m b er  o f  o b se rv a tio n s  w h ich  h ave  the  sam e /o p p o s ite  c h a n g e  in c o rre la t io n s  to g e th e r  w ith  

the  s ig n if ic a n c e  lev e l7 a re  re p o r te d  in T a b le  2 , in w h ich  th e  O E C D  d e tre n d in g  m e th o d  is 

trea te d  as m eth o d  A  in th e  c o n tin g e n c y  ta b le  fo rm at.

6. D etails can he found in Y ates (1984).

7. T he p roblem  o f sm all sam ple and o f sm all expected frequencies can be re levant in our case. T he 

significance levels for sm all n in the 2 x 2  contingency table may be found in D aniel (1978) and 
they are reported  in T able 2.
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T a b le  2 . T h e  C o m p a riso n  I

H P filter 
( \= 5 0 0 0 0 0 l

H P filter 

( \= 5 0 0 0 0 ) L inear trend

P re-E R M  period

Sam e d irection 9 9 8

O pposite d irection 1 1 2

E R M  period

Sam e d irection 9 9 10

O pposite d irection 1 1 0

T o ta l

Sam e direction 18 18 18

O pposite d irection 2 2 2

Significance level o f the test .005’ .005 ' .005 '

indicates sign ifican t at least at that level.

T h e  h y p o th es is  o f  in d e p e n d e n c e  is re je c te d  in a ll c a se s , su g g e s tin g  th a t th e  m a in  p a tte rn s 

re m ain  un ch an g ed  a c ro s s  fi l te rs . In fac t , th e  c o n c lu s io n s , th a t the  b u sin es s c y c le s  in the  E R M  

c o u n tr ie s  b ec o m e m o re  sy n c h ro n o u s  w ith  th e  G e rm a n  c y c le , an d  less sy n c h ro n is e d  w ith  the  

U S cy c le  d u r in g  th e  E R M  p e r io d , a re  re m a rk a b ly  c o n s is te n t ac ro ss the  d if fe re n t f i lte rs . T h ese  

fi lte r s  p ro d u c e  a lm o s t id en tica l re su lts  in te rm s o f  c h a n g e  in c o rre la t io n .

T o  su m m a rise , th e  bu sine ss  c y c le s b e c o m e  m o re  g ro u p -sp e c if ic  in the  E R M  p e rio d  than  

be fo re . It is in th is  sense  th a t w e  m ay  now  be  ab le  to  re fe r  to  a  " E u ro p e a n  b u s in e ss  c y c le " . 

T he  bu siness c y c le s o f  the  E R M  c o u n tr ie s  b ec o m e m o re  sy n c h ro n ise d  in the  E R M  p e rio d , 

w h ile  th is  p h e n o m e n o n  has  no t o c c u rre d  b e tw e e n  the  n o n -E R M  c o u n tr ie s  a n d  the  U S . F o r 

the  rea so n s su g g es te d  e a r l ie r ,  th is  sh o u ld  no t b e  su rp r is in g , g iv en  th a t d is tu rb a n c e s  a n d  po licy  

a re  tran sm itted  m o re  q u ic k ly  th ro u g h  th e  c h a n n e l o f  th e  e x c h a n g e  ra te  m e c h a n ism  w ith in  the  

E R M  c o u n tr ie s . It is a ls o  su gg es te d  th a t th e  p re d ic tio n  th a t b u sin e ss  c y c le s  in th e  m ajo r 

c o u n tr ie s  a re  like ly  to  be  m o re  sy n c h ro n ise d  d u e  to  th e  o p e n n e ss  o f  f in an cia l m ark e ts  m ay  

need  fu r th e r  in ve s tig a tio n . It is tru e  th a t a c tiv it ie s  in the  fin an cia l m a rk e ts  h av e  b e c o m e  m ore  

h ig h ly  in te g ra ted  w o rld w id e  an d  th a t s to ck  m a rk e t ind ic es a re  w id e ly  u se d  as lead in g  

in d ic a to rs  o f  the  re a l e c o n o m y . H o w e v e r , the  p o o r  p e rfo rm a n c e  in p re d ic tin g  re a l e c o n o m ic  

ac tiv ity  an d  the  w id e  ra n g e  o f  the  lead tim e b e tw e e n  the  lead in g  in d ic a to rs  an d  th e  rea l 

bu sin es s cy c le  d o  no t su g g e s t th a t the  b u sin e ss  c y c le s  w o rld w id e  h av e  b e c o m e  m o re
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sy n c h ro n is e d 8.

4. Lead / lag relationships

C o n te m p o ra n e o u s  c o r re la t io n  m ea su re s p ro v id e  u sefu l in fo rm a tio n  fo r  m e a s u r in g  th e  d e g re e  

o f  sy n c h ro n iz a tio n  b e tw e e n  tw o  c y c le s . A lth o u g h  w e fin d  e v id e n c e  th a t s y s te m a tic  d if fe re n c e s  

o f  sy n c h ro n iz a tio n  in b u sin es s cy c le s m ay  h ave  b ee n  o c c u rre d  a c ro s s  p e r io d s , it is u n ce rta in  

how  the  ph a se s sh ift . W e  c a n  p ro v id e  an  e x p lic it  m e a su re  o f  p h a se  sh if t  by  fin d in g  the  lead 

/la g  a t w h ic h  th e  m ax im u m  c o rre la t io n  is o b ta in e d 8 9. T a b le  3 g iv e s th e se  lead  /la g  

re la tio n sh ip s . A ga in  w e f ir s t  fo cu s on  the  re su lts  fro m  the  se r ie s  d e tr e n d e d  by  th e  O E C D  and  

a  n u m b e r o f  in te re s tin g  re g u la r i tie s  a re  d e sc r ib e d  as fo llo w s:

8. In p redicting  the latest troughs fo r the G-7 using a sequential p robability m odel. A rtis et al (1995) 
show  tha t w hat is observed is the opposite: the leading indices becam e m ore synchronised 

w orldw ide, but the  real business cycles have shifted in phase significantly. F o r exam ple, the first 

trough calls fo r the  U S, C anada. U K. France  and Italy em erge alm ost sim u ltaneously  and again 

the second trough  call for Japan, G erm any, France and Italy also  em erges around sam e tim e. The 
latest troughs in the  G -7, how ever, a re  at least tw o years and a h a lf apart. It is also found in the 
paper that tu rning  point prediction  fo r the  E uropean countries has becom e m ore d ifficult than 

before and less accurate than fo r the non -E uropean G-7 m em bers. T his m ay suggest that the 
behaviour o f the  business cycle in the 1980s and 90s has changed.

9. F o r a given pa ir o f  cycles, X and Y , p ±,(X1±i, Y,) denotes the  correlation  betw een  X and Y at 
d isplacem ent ± i  ( i< 2 4 ) .  In this paper, the m axim um  value o f  |p ±i| is chosen fo r i ( i<  12), and 
the range is extended up to  24 m onths (i <  24) if  the m axim um  co rre la tion  chosen has the  same 
sign.
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H P filter H P filter

O EC D  series ( \ = 500000) (X = 50000) L inear trend

T a b le  3 . L ead  /L a g  R ela t io n sh ip

US G erm any US G erm any US G erm any US G erm any

Pre-ERM  period

G erm any 0 0 0 -2

Canada 0 0 0 -1 0 -1 0 -I

Japan _2 +  1 -2 0 -1 0 -12 0

UK -i 0 0 0 0 0 -1 0

France 0 0 0 0 0 0 -2 -2

Italy -4 +  14 -4 +  14 0 +  15 -4 + 2 4

N etherlands -2 0 -16 0 -16 0 +  19 0

Belgium -1 0 -1 -2 -1 0 _2 _2

Spain -2 -5 -2 -5 -2 -5 + 2 0 -8

Portugal _2 -3 -4 -4 -4 -3 -4 4

Ireland 0 +  3 -2 +  3 -2 +  3 +  24 + 2

ERIVI period

Germ any -8 -8 -7 -8

Canada +  1 +  13 0 + 8 0 + 7 0 +  11

Japan -7 +  1 -7 +  1 -4 +  1 -7 +  1

UK 0 +  20 0 + 2 2 0 +  22 0 +  18

France -7 0 -3 0 -3 0 -4 0

Italy -6 0 -6 0 -4 0 -8 0

N etherlands -7 0 -5 0 -3 0 -5 0

Belgium -3 0 -3 0 -3 0 -5 0

Spain -18 + 6 -18 + 6 -22 + 6 -18 + 6

Portugal -24 0 -24 0 +  4 + 3 -24 0

Ireland -2 + 6 -2 + 8 -2 +  19 -2 0

N ote 1. T he figu res indicate the num ber o f m onths tha t the business cycle in the  US or G erm any 

leads (-) /la g s (+ )  the  cycle in the other countries.
N ote 2. W hen the G erm an-U S correlation  is calculated, the ’ +  ’ indicates the  US cycle leads 

/lags the G erm an cycle.
Note 3. Em boldened figures indicate a negative co rrelation .

Pre-ERM period: W ith  th e  e x c e p tio n  o f  Ita ly , th e  m ax im u m  c o rre la t io n s  w ith  the  U S 

cy c le  a re  lo ca te d  w ith in  a  ra n g e  o f  on ly  tw o  m o n th s; th e  ra n g e  w ith  re s p e c t to  th e  G erm an  

cy c le  is on ly  sl ig h tly  la rg e r . T h is  is c le a r  ev id e n c e  th a t th e  b u s in e ss  c y c le s  as  a  w h o le  a re  

in th is  pe rio d  s y n c h ro n o u s  w o rld w id e . O n e  o f  th e  m a in  re a s o n s  m a y  be the  in c id en ce  o f  the 

tw o  o il sh oc ks  in th is  p e r io d : o n e  in 1973 an d  the  o th e r  in 1979. T h e se  sh o c k s w ere  

in te rn a t io na l in c h a ra c te r  a n d  sp rea d  a c ro s s  c o u n tr ie s . O n  the  o th e r  h a n d , o n e  m ig h t e x p e c t 

th a t bu sin es s c y c le s w o u ld  b e c o m e  less sy n c h ro n o u s  in the  a b se n c e  o f  c o m m o n  sh o c k s o f  th is  

type .
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in the ERM period: T h e  b u sin e ss  c y c le s  in te rm s o f  th e ir  p h a se s m ay  b e  c la s s if ie d  in to  

g ro up s : th e  E R M  g ro u p  an d  th e  n o n -E R M  g ro u p . T h e  c y c le s  in th e  E R M  g ro u p  (w ith  the  

e x c e p tio n  o f  I re la n d ) a re  in p h a se  w ith  the  G erm an  c y c le  a n d  o u t o f  p h a se  w ith  th e  U S c yc le . 

In fa c t , th e  m ax im u m  c o rre la t io n s  a re  lo ca ted  a t  e x a c tly  0  d is p la c e m e n t e x c e p t fo r  th e  case  

o f  S pain  ( + 6 ) ;  w h ile  th e  ra n g e  w ith  re s p e c t to  the  U S c y c le  ru n s fro m  -3  to  -2 4  m o n th s. 

W h ile  th e  c y c le s in th e  E R M  g ro u p  a re  s y n c h ro n o u s , th e re  e x is t c y c le s , th o se  in th e  U S , 

C a n a d a , th e  U K  a n d  p e rh a p s  I re la n d , w h ich  re p re se n t a n o th e r  in te rn a tio n a l b u s in e ss  cy c le . 

T h e  U S c y c le  a lw a y s  leads  th ose  c y c le s b y  -2  to  + 1  m o n th s  b o th  in th e  p e r-E R M  a n d  E R M  

p e rio d . T h is  p h e n o m e n o n  m ay  be  re g a rd e d  as p ro v id in g  fu r th e r  su p p o r t fo r  th e  E R M  e ffe c t 

on  the  b u s in e ss  c y c le s  - the  E R M  o n ly  a ff e c ts  th e  b e h a v io u r  o f  b u s in e ss  c y c le s  in  th e  E R M  

c o u n tr ie s .

A n o th e r p h e n o m e n o n  w e ca n  o b s e rv e  is th a t the  lead / lag  re la tio n sh ip  b e tw e e n  th e  cy c le s 

in the  E R M  c o u n tr ie s  an d  th e  U S c y c le  b e c o m e s u n clea r. T h is  m ay  b e  v ie w e d  in T a b le  4 , 

w h ic h  re p ro d u c e s  a  p a r t  o f  T a b le  A l .  T a b le  4  p ro v id e s  in fo rm a tio n  fo r  th e  E R M  p e r io d  on  

the  c ro s s -c o rre la t io n  a t  d if fe re n t leads  a n d  lags b e tw ee n  th e  E R M  c o u n tr ie s  c y c le s  a n d  the  

tw o  b e n c h m a rk  c y c le s . T h e  d is tr ib u tio n  o f  c o rre la tio n s  w ith  th e  U S c y c le  in th e  E R M  p er io d  

has a  " th ic k  ta i l ” w h ic h  su g g e s ts  th a t th e  U S cy c le  m ay  lead  the  E R M  c y c le s  b y  m u ch  lo n g e r 

th an  the  fig u re s  in d ic a ted  in T a b le  3 w h ic h  w e re  b ase d  o n ly  o n  the  m ax im u m  c o r re la t io n . F o r 

ex a m p le , th e  U S  c y c le  lea ds  th e  F re n c h  cy c le  b y  -7  m o n ths  a t  w h ic h  th e  m ax im u m  

c o rre la tio n  is o b ta in e d , b u t th e  a c tu a l lead  tim e cou ld  ra n g e  fro m  -3  to  -2 4  m o n th s  w ith in  

w h ich  the  c o r re la t io n s  h av e  a  v e ry  s im ila r  le v e l . T h is  p h e n o m e n o n  ex is ts  fo r  a ll th e  E R M  

c o u n tr ie s  e x c e p t I re la n d , b u t d o es  n o t o c c u r  fo r  the  c y c le s b e tw e e n  G e rm a n y  a n d  th e  re s t  o f  

the  E R M  c o u n tr ie s .
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T a b le  4  C ro s s -C o rre la tio n  a t  th e  D iffe re n t L ea d s /L a g s

Leads / Lags

-24 -18 -12 -9 -6 -3 0

E R M  P eriod

G erm any-U S 40 .45 .46 .48 .46 .41 .32

France-US .41 .40 .40 .41 .41 .41 .34

France-G erm any .10 .20 .38 .49 .59 .69 .78

ltaly-US .42 .52 .62 .65 .66 .62 .48

italy-G erm any -.01 .12 .30 .42 .52 .59 .65

N etherlands-U S .28 .43 .54 .61 .62 .62 .54

N etherlands-G erm any -.17 -.01 .27 .41 .54 .67 .78

Belgium-US .26 .32 .39 .45 .50 .5! .44

Belgium -G erm any -.28 -.20 .01 .21 .39 .57 .73

Spain-US .38 .45 .43 .42 .40 .41 .39

Spain-G erm any -.19 -.09 .10 .21 .33 .47 .59

Portugal-U S .44 .42 .34 .27 .21 .14 .07

Portugal-G erm any -.25 -.16 .03 .19 .32 .46 .57

Ireland-US -.01 .00 .05 .17 .30 .38 .38

Ireland-G erm anv .06 .09 .15 .19 .24 .32 .40

B a x te r an d  S to c k m a n  (1 9 8 9 ) o b se rv e  th a t b u sin e ss  c y c le s in th e  p o s t-1 9 7 3  p e rio d  have  

b ee n  m o re  c o u n try -sp e c if ic  an d  a rg u e  th a t th is  is b ec au se  th e  so u rc e  o f  sh o c k  m ay  have  

ch a n g e d  w h ils t g o v e rn m e n t p o lic ie s  m ay  h av e  d if fe re d  in a  w ay  th a t a ff e c ts  th e  in te rn a t io n a l 

c h a ra c te r  o f  b u sin es s c y c le s . G e ria c h  (1 9 8 8 ) su g g e s ts  th ere  is e v id e n c e  o f  a  w o rld  b u sine ss  

c yc le . O u r fin d in g s a re  " m id -w a y '' b e tw e e n  the se  v ie w s in th a t w e  fin d  th a t the  bu sin es s 

cy c le  has b e c o m e  m o re  g ro u p -s p e c if ic , w ith  d is p a ri t ie s  e m e rg in g  b e tw e e n  th e  g ro u p s  ra th e r  

than  w ith in  them  - o r a t  lea s t, no t w ith in  the  "E u ro p e a n "  (E R M ) g ro u p , w h e re  d isp a ri t ie s  

have  n a rro w e d  c o n s id e ra b ly . O f  c o u rs e , o u r  o b s e rv a tio n  p e r io d  is so m e w h a t d if fe re n t from  

th a t em p lo y ed  in the se  e a r l ie r  s tu d ie s , b e n e f itt in g  in p a r t ic u la r  fro m  th e  inc lu sio n  o f  

o b se rv a tio n s d ra w n  fro m  th e  p er io d  o f  th e  "h ard  E R M " an d  th e  id io sy n c ra tic  G e rm a n  sh ock  

a ss oc ia te d  w ith  th a t c o u n tr y ’s u n if ic a tio n  an d  th e  as soc ia te d  fisca l an d  m o n e ta ry  p o lic ie s .

5. Maximum correlation

D esp ite  th e  fa c t th a t th e  p h ase  in b u sin e ss  c y c le s  has  b ee n  sh if te d  a c ro s s  p e r io d s , it  is 

un ce rta in  w h e th e r  th e  link ag es  o f  th e  b u sin es s c y c le s  h av e  b ee n  c h a n g e d . T h e  lin k ag e
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be tw e e n  th e  tw o  c y c le s  is m ea su re d  b y  the  m ax im um  c ro s s -c o r re la t io n  c o e ff ic ie n ts , w h ic h  

a re  re p o r te d  in T a b le s  A1 to  A 4  a n d  re o rg a n iz e d  in T a b le  5 . A g a in , a  g ra p h ic a l v ie w  o f  these  

c o rre la t io n s  lend s c la r ity  to  th e ir  in te rp re ta tio n . F ig u re s  5  a n d  6  th u s sh o w  m ax im u m  

c o rre la t io n s  w ith  e a c h  o f  th e  tw o  b e n c h m a rk  cy c le s a c ro s s  th e  su b p e r io d s . It  is w o rth  no ting  

th a t c o m p a r is o n s  p ro v id e d  in  T a b le s  5  a n d  6  a re  ac ro ss th e  s u b p e r io d s  a n d  n o t a c ro s s  th e  tw o  

b e n c h m a rk  c y c le s , so  th a t the  im p ac t o f  co m m o n  sh ock s o c c u rr in g  in th e  e a r l ie r  p e rio d  m ay  

be  iso la te d . S o m e  in te re s tin g  p a tte rn s  m ay  b e  o b se rv ed  an d  th e y  a re  c a te g o r iz e d  in to  the  

fo llo w in g  th re e  g ro u p s : the  g ro u p  n e a r , b e low  and  a b o v e  th e  45° lin e .

Canada, the UK and Germany. T h e s e  co u n tr ie s  a re  lo ca te d  n e a r  the  d ia g o n a l in F ig u re  

5 an d  th is  in d ic a tes  th a t th e re  is no  e v id e n c e  o f  sy s te m atic  d if fe re n c e s  a c ro s s  p e r io d s . T h e  

c o rre la tio n s  o f  th e  C a n a d ia n  c y c le  w ith  th e  U S o ne  a re  th e  h ig h e s t an d  th e  U K  c o rre la t io n s  

a re  a lm o s t th e  se c o n d  h ig h e s t in b o th  p e rio d s . T h e  G e rm a n -U S  c o r re la t io n s  in th e  p re -E R M  

pe rio d  a n d  d u r in g  th e  E R M  p e rio d  a re  v e ry  s im ila r , su g g e s tin g  in th a t  se n se  th a t the  

re g u la r itie s  in th e  tw o  c y c le s m ay  no t h av e  ch an g ed  sig n if ic a n tly  b e tw e e n  th e  tw o  p e r io d s ; 

on  the  o th e r  h a n d , fo r  bo th  p e r io d s  th ey  a re  q u ite  low , in d ic a tin g  a  re la tiv e ly  h ig h  d e g re e  o f  

in d e p en de n ce  in e ac h  c y c le .
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T a b le  5 . M ax im u m  C ro s s -C o rre la tio n

D etrended by H P filter H P filter

O EC D (\= 500000) (X= 50000) L inear trend

Pre- Pre- Pre- Pre-
ERM ERM ERM ERM ERM ERM ERM ERM

With the US cycle

Canada .85 .90 ( + ) .80 ■93 ( +  ) .86 .91 ( + ) .73 .91 ( +  )

Japan .48 .60 ( + ) .30 .51 ( + ) .54 .56 ( +  ) .31 .59 ( + )

UK .71 .65 ( - ) .64 .58 ( - ) .61 .34 ( - ) .73 .69 ( - )

G erm any .45 .48 ( +  ) .30 .42 ( +  ) .44 .30 ( - ) .19 .50 ( +  )

France .67 .42 ( - ) .46 .45 ( - ) .57 .37 ( - ) .30 .49 ( + )

Italy .34 .67 ( + ) .41 .60 ( +  ) .39 .46 ( +  ) .49 .67 ( +  )

N etherlands .31 .62 ( + ) -.50 .58 ( +  ) -.48 .49 ( + ) -.44 .66 ( +  )

Belgium .63 .51 ( - ) .44 .42 ( - ) .60 .31 ( - ) .32 .52 ( + )

Spain .66 .45 ( - ) .50 .37 ( - ) .66 .15 ( - ) -.60 .48 ( + )

Portugal .56 .44 ( - ) .65 .42 ( - ) .64 -.29 ( - ) .59 .47 ( - )

Ireland .58 .38 ( - ) .51 •50 ( - ) .55 .52 ( - ) -.46 .37 ( + )

With the German cycle

US .45 .48 ( +  ) .30 .48 ( + ) .44 .30 ( - ) .19 .50 ( +  )

Canada .48 .49 ( +  ) .35 .42 ( +  ) .50 .36 ( - ) .38 .45 ( + )

Japan .49 .73 ( +  ) .57 .78 ( + ) .52 .65 ( +  ) .73 .74 ( +  )

UK .63 .65 ( + ) .53 .59 ( +  ) .58 .48 ( - ) .49 .62 ( +  )

France .53 .78 ( +  ) .58 .77 ( + ) .55 .59 (+ ) .68 .85 ( +  )

Italy -.20 .65 ( + ) -.20 .57 ( +  ) -.27 .33 ( +  ) .30 .67 ( +  )

N etherlands .77 .78 ( + ) .62 .74 ( +  ) .62 .59 ( - ) .73 .82 ( + )

Belgium .66 .73 ( + ) .65 .70 ( +  ) .66 .50 ( - ) .73 .79 ( + )

Spain .46 .63 ( +  ) .45 .54 ( +  ) .50 .27 ( - ) .48 .62 ( +  )

Portugal .49 .57 ( +  ) .39 .53 ( +  ) .32 .30 ( - ) .38 .55 ( + )

Ireland .51 .43 ( - ) .49 .36 ( - ) .40 .33 ( - ) .34 .58 ( +  )

Japan and Italy: T h e  b u sin e ss  c y c le s in Ja p a n  a n d  I ta ly  in c re a se  th e ir  lin k a g e s n o t o n ly  

w ith  the  U S , b u t w ith  th e  G e rm a n  c y c le  as  w ell.  T h e  o b se rv a tio n s  fo r  th e se  tw o  c o u n tr ie s  

lie w ell a b o v e  th e  d ia g o n a l in bo th  F ig u re s .

The ERM countries: W ith  the  e x c e p tio n  o f  the  N e th e r la n d s  a n d  Ita ly , th ey  a re  g ro u p ed  

b e lo w  th e  d ia g o n a l in F ig u re  5 an d  a b o v e  it in F ig u re  6 . T h e  a v e ra g e  c o r re la t io n  w ith  the 

U S is a ro u n d  0 .6 5  in th e  p re -E R M  p e r io d , b u t fa lls  to  a ro u n d  0 .4 5  d u r in g  th e  la tte r  p e r io d . 

L in k ag es  w ith  th e  G e rm a n  cy c le  a re  s tre n g th e n e d  th o u g h  tim e  - the  c o rre la t io n s  w ith  the  

G erm an  c y c le  a re  s ig n if ic a n tly  h ig h e r in th e  E R M  p e rio d  th an  b e fo re . T h is  p h e n o m e n o n  is 

no t o b se rv e d  fo r  the  no n -E R M  c o u n tr ie s , su g g e s tin g  th a t th e re  is e v id e n c e  o f  th e  E R M  e ffe c t
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Figure 5 . Correlation with the US Cycle

Figure 6. Correlation with the German Cycle

Pre-ERM
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on  the  b u sin es s cy c le s:  the  b u s in e ss  c y c le s n o t o n ly  b e c o m e  m o re  s y n c h ro n o u s , b u t  m o re  

c lo s e ly  lin ke d  w ith in  the  E R M  c o u n tr ie s  d u rin g  th e  E R M  p e r io d .

A c o m p a r iso n  m a d e  a c ro s s  th e  fi lte rs  in T a b le  6  sh o w s  th a t th e  P A T  p ro c e d u re  an d  the  

H P  f i l te r  (X = 5 0 0 0 0 0 )  p ro d u c e  id en tica l re su lts . T h e  re su lts  fr o m  th e  P A T  and  the  H P  

(X = 5 0 0 0 0 )  a re  as so c ia te d  a t  le as t a t  the  0 .0 3  sig n if ic a n c e  le v e l, w h ils t th e  s ig n if ic a n c e  level 

o f  the  a ss o c ia tio n  b e tw e e n  th e  P A T  p ro c e d u re  an d  lin e a r tre n d  is s l ig h tly  a b o v e  the  0 .0 5  level 

o f  s ig n if ic a n c e .

T a b le  6 . T h e  C o m p a riso n  II

H P filter 
(X = 500000)

H P filter 

(X = 50000) Linear trend

W ith  th e  US cycle 

Same d irection 11 10 7

O pposite d irection 0 1 4

W ith  the  G erm an  cycle

Same d irection 10 4 9

O pposite d irection 0 6 l

T o ta l

Sam e d irection 21 14 16

O pposite direction 0 7 5

Significance level o f the test .001* b o .050*

significant at least at that level: ' +  ’ not significant at tha t level.

W h ilst  th ere  se em s to  b e  g o o d  e v id e n c e  th a t the  link ag es  o f  the  E R M  c o u n tr ie s  w ith  the  

G e rm a n  cy c le  s t re n g th e n e d  c o n s id e ra b ly  in the  E R M  p e r io d , it is im p o rta n t a ls o  to  no te  th a t 

the  c h a ra c te r  o f  the  c y c le  ch a n g e d  fo r  G e rm a n y  - a n d  th u s fo r  th e  e c o n o m ie s  linke d  to  it - 

as  w ell in th is  p e r io d . In  p a r t ic u la r ,  in th is  p e r io d  th e  cy c le  b e c o m e s  less  c le a r-c u t (w he re  

th e re  is no  c o m p a ra b le  c h a n g e  in the  c y c lic a li ty  o f  the  N o rth  A m e ric a n  e c o n o m ie s ) : it is in 

this  pe rio d  th a t the  G e rm a n  e c o n o m y  e x p e r ie n c e s  its lo n g e s t u p sw in g s sin ce  1960 (the  

a v erag e  d u ra t io n  o f  th e  tw o  u p sw in g s  in  the  E R M  p e r io d  rise s to  45  m on th s f ro m  th e  33 

m o n th s a v e ra g e  in th e  p re c e d in g  tw o  d ec ad es ) w h ils t th e  d if fe re n c e  in g ro w th  ra te s  b e tw e e n  

the  up tu rn  a n d  d o w n tu rn  p h a se s o f  th e  c y c le  fa l ls10.

10. These observations a re  d raw n  from  A rtis et al (1995) and are based on the O EC D  cyclical data 
series used in the p resent study . In the earlie r paper the  focus w as on cyclical predictablility. 

T he changes described  w ere  am ong the factors tha t m ade it less easy to  pred ic t the cycle in the 

1980s than in earlie r periods.
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6. Conclusions

H ow  fa r  is a n  e x c h a n g e  ra te  re g im e  like ly  to  a ffe c t th e  c h a ra c te r  o f  e c o n o m ic  f lu c tu a tio n s  

in the  p a r tic ip a tin g  e c o n o m ie s?  S ta n d a rd  in te rn a t io na l m o n e ta ry  e c o n o m ic s  su g g e s ts  th a t a 

su cc es sfu l n om in al e x c h a n g e  ra te  p eg  w ill en ta il th e  tr a n s m is s io n  o f  sh o c k s  fro m  o ne  

e c o n o m y  to  a n o th e r ; the  p eg  re m o v e s  a  m e an s o f  b u ffe rin g  e x te rn a l sh o c k s an d  m ay  re q u ire  

p o lic y  m ea su re s to  be  ta k e n  w h ich  h av e  p re c ise ly  the  e f f e c t  o f  fa c ili ta tin g  th e  im p o rt o f  su ch  

sh o ck s . In a  h e g e m o n ic  sy s te m  th is  su g g e s ts  th a t the  s m a lle r  e c o n o m ie s  m a y  be  e x p o s e d  to 

the  b u sin es s c y c le  g e n e ra te d  in th e  le a d e r c o u n try , w h ils t b o th  m ay  su f fe r  f ro m  c o m m o n  

sho cks  g e n e ra te d  e ls e w h e re . T h e se  in sigh ts  u n d er lie  the  li te ra tu re  o n  o p tim u m  c u rre n c y  

a re a s , a n d  h av e  b ee n  m u ch  in e v id e n c e  in th e  deb ate  o v e r  th e  p u ta t iv e  fo rm a tio n  o f  the  

E u ro pe an  M o n e ta ry  U n io n  ( e .g  se e  T a v la s  (1 99 3 )) .

D esp ite  th e  th e o re tic a l p re s u m p tio n , tes ts  o f  the  e f fe c t o f  e x c h a n g e  ra te  re g im e s  o n  the  

c h a ra c te r  o f  e c o n o m ic  f lu c tu a tio n s  h av e  n o t h ith e rto  b e e n  e n tire ly  s u p p o r tiv e  o f  it - p e rh a p s  

p a rt ly  b e c a u se  o f  th e  id e n tif ic a tio n  p ro b le m  invo lve d  in the  s a m p le  se p a ra tio n  re q u ire d  an d  

p a rt ly  b e c a u se  o f  th e  d if f ic u ltie s  th a t a re  in v o lv ed  in c o n tro ll in g  fo r  o th e r  fa c to rs  th a t  w o u ld  

a ffe c t th e  n a tu re  o f  e c o n o m ic  f lu c tu a tio n s . T h e se  m u s t in c lu d e  fa c to rs  su ch  a s  tr a d e  an d  

fin an cia l in te g ra tio n , in crea se s in  w h ich  a re  g e n e ra lly  h e ld  to  p re d is p o se  in fa v o u r  o f  the  

em e rg e n c e  o f  link ag e  be tw e e n  c o u n tr ie s  in the e v o lu tio n  o f  th e ir  b u s in e ss  c y c le s , 

in d e p e n d e n tly  o f  th e  e x c h a n g e  ra te  re g im e .

In th is  p a p e r  w e e x a m in e  the  q u e s tio n  w h e th e r th e  fo rm a tio n  o f  th e  fu n c tio n in g  o f  the  

E x ch an g e  R a te  M e c h a n ism  (E R M ) o f  the  E u ro p ea n  M o n e ta ry  S y s te m  h as  p ro d u c e d  a 

s tre n g th e n in g  o f  the  lin k a g e s b e tw e e n  the  p ar tic ip a tin g  e c o n o m ie s , re s u ltin g  in a  d ilu tio n  o f  

the  e ffe c t o f  th e  U S b u s in e ss  cy c le  on  th e se  ec o n o m ie s in fa v o u r  o f  a  s tro n g e r  e f fe c t  fro m  

the  b u sin e ss  c y c le  o f  G e rm a n y . O u r  d a ta  p e rio d  sta r ts  in 1961 a n d  e x p ire s  a t  th e  e n d  o f  

1993; th e  se r ie s  e m p lo y e d  a re  m o n th ly  d a ta  fo r  in du s tria l  p ro d u c tio n  a n d  th re e  d if fe re n t 

m etho ds o f  d e tre n d in g  to  iso la te  a  (g ro w th -)  cyc lica l c o m p o n e n t a re  e m p lo y e d . W h ils t  the  

re su lts  a re  sh o w n  to  be  in se n si tiv e  to  th e  filte r in g  m eth o d  se lec te d  o u r  p re s e n ta t io n  re lie s  

hea v ily  o n  th e  u se  o f  th e  O E C D -a d ju s te d  d a ta , w h e re  th e  a d ju s tm e n t is a  v e rs io n  o f  the  

p h a se -a v e ra g e - tre n d  (P A T ) m eth o d  used  by  the  N B E R . D iv id in g  the  s a m p le  p e r io d  b e tw e e n  

a  p re -  an d  a  p o s t-E R M  p e r io d , a n d  re ly in g  u p o n  s ta n da rd  m e a su re s  su ch  as c o n te m p o ra n e o u s  

an d  m ax im um  c ro s s  c o r re la t io n s , it is c le a r ly  o b se rv a b le  th a t th e  sy n c h ro n ic ity  a n d  lin k a g e  

be tw e e n  the  E R M  ec o n o m ie s  a n d  G e rm a n y  has  g ro w n  s tro n g ly  b e tw e e n  th e  tw o  p e r io d s
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w h ils t the  link ag es  w ith  th e  U S cy c le  h a v e  d im in ish e d  fo r  th e se  c o u n tr ie s .  T h e  U K , a  

m em b er  o f  th e  E R M  o n ly  fo r  a  s h o r t  p e r io d  (O c to b e r  1990  - A u g u s t 1 9 92 ), is sh o w n  n o t to 

ha ve  sig n if ic a n tly  c h a n g e d  its "b u s in es s c y c le  a ff il ia tio n "  - p o ss ib ly  a  p a rt ia l e x p la n a tio n  o f  

its w ith d ra w a l fro m  th e  E R M . I re la n d , a ls o , is a  p ar tia l e x c e p tio n  to  th e  g e n e ra l ru le . 

H o w ev er , in th e  m a in , th e  d a ta  ra th e r  c le a r ly  ind ic a te  th e  e m e rg e n c e  o f  a  g ro u p -sp e c if ic  

"E u ro p ea n " c y c le  in th e  E R M  p e r io d , so m e w h a t in d e p e n d e n t o f  th e  U S cy c le . T h e  nom inal 

ex ch an g e  ra te  p e g  o f  th e  E R M  a g re e m e n t a n d  th e  d e g re e  to  w h ic h  th e se  a rra n g e m e n ts  w ere  

c re d ib le  in th e  p e rio d  e x a m in e d  a p p e a r  to  b e  the  o b v io u s c a n d id a te  fo r  th e  e x p la n a tio n  - 

a lth o u g h , o f  c o u rs e , th e  a d h e re n c e  to  the  E R M  a rra n g e m e n ts  has  b ee n  a c c o m p a n ie d  by  a 

g ro w th  in link ag es  in t ra d e  a n d  fin a n c e  b e tw e e n  th e  E R M  c o u n tr ie s . T h is  g ro w th  in tu rn  can  

be  c h a ra c te riz e d  as a t  le as t p a r tly  in d e p e n d e n t o f  E R M  m e m b e rs h ip  (c e r ta in ly  so , in th e  case  

o f  S pa in  an d  P o rtu g al  w h ic h  o n ly  jo in e d  the  E R M  c o m p a ra tiv e ly  late in th e  sa m p le  p e rio d )  

an d  it w o u ld  h av e  had  re in fo rc in g  ef fe c ts .
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Appendix. Cross-correlations

In T a b le  A1 to  A 4 , th e  c ro s s -c o rre la t io n s  a t d if fe re n t lea d s / la g s  fro m  th e  s e r ie s  d e tr e n d e d  

by  the  O E C D , the  H P  fi lte rs  a n d  lin e a r tren d  a re  re p o r te d . T h e se  sta tis t ic s  a re  th e  c o r re la t io n  

c o e ff ic ie n ts  o f  th e  c y c le  in e ac h  c o u n try  w ith  th e  tw o  b e n c h m a rk  c y c le s  a t  th e  le a d s /lag s 

in d ica te d . T h e  e m b o ld e n e d  fig u re s a re  th e  c o n te m p o ra n e o u s  c o r re la t io n s . T h e  lead (-) 

/ l a g ( + )  m e an s th a t th e  c y c le  in th e  b e n c h m a rk  c o u n try  (th e  U S o r  G e rm a n y )  lea d s /la g s  the  

c y c le  in o th e r  c o u n try . F o r  e x a m p le , in T a b le  A l ,  in th e  p re -E R M  p e r io d , th e  F ra n c e -U S  

c o n te m p o ra n e o u s  c o r re la t io n  is 0 .6 7 ;  an d  b e c o m e s  -0 .4 3  w h e n  th e  U S c y c le  lea d s th e  F re n c h  

cy c le  by  2 4  m o n th s. W h en  th e  G e rm a n y -U S  c o rre la tio n  is c a lc u la te d  th e  U S c y c le  se rv e s  as  

a  b e n c h m a rk  cy c le .
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_________________________________ I .ends / I.ag s___________________

T a b le  A1 C ro s s -C o rre la tio n s  fo r  th e  S er ie s  D e tre n d e d  b y  O E C D

-2 4 -18 -1 2 -9 -6 -3 0 3 6 9 12 ___ L8____ 2 1

Pre-ERM period

G e m ia n y -U S - .3 8 - .2 4 .0 2 .1 7 .3 0 .41 .45 .4 0 .2 6 .0 9 - .0 6 - .2 9 - .3 5

C a n a d a -U S - .4 5 - .2 5 .1 2 .3 7 .6 0 .7 7 .85 .7 4 .5 4 .2 9 .03 - .4 0 - .6 5

C a n a d a -G e m ia n y - .3 4 - .3 3 - .0 7 .1 0 .2 8 .4 2 .48 .4 4 .31 .1 4 - .0 2 - .3 3 - .4 7

Ja p a n -U S - .2 8 - .0 5 .2 2 .3 4 .43 .4 7 .45 .3 6 .2 0 .01 - .1 8 - .4 0 - .4 6

Ja p a n -G e rm a n y - .3 5 - .3 9 - .1 4 .0 4 .2 2 .3 9 .49 .4 9 .43 .3 0 .1 6 - .0 7 - .1 6

U K -U S - .4 3 - .1 0 .2 8 .4 7 .6 0 .6 9 .70 .5 7 .3 8 .1 6 .0 2 - .3 0 - .5 0

U K -G e rm a n y - .4 9 - .3 3 - .0 5 .1 6 .3 8 .5 5 .63 .5 6 .41 .2 6 .0 9 - .1 9 - .4 3

F ran c e -U S -.4 3 - .2 5 .08 .3 0 .4 9 .63 .67 .5 7 .3 4 .1 3 - .0 6 - .2 9 - .3 6

F ra n c e -G e m ia n y - .3 4 - .3 6 - .1 3 .0 6 .2 5 .4 5 .53 .51 .3 8 .2 5 .1 0 - .1 0 - .1 9

Ita ly -U S - .1 5 -.0 3 .1 7 .2 5 .3 0 .3 4 .34 .2 6 .1 0 - .0 9 - .1 9 -.3 1 - .2 2

I ta ly -G e rm a n y - .0 5 - .0 9 - .0 7 - .0 2 .0 2 .0 7 .08 -.0 1 - .1 0 - .1 4 - .1 8 - .1 2 .1 4

N e th e r la n d s -U S - .2 0 - .1 3 .0 3 .1 3 .2 4 .31 .29 .1 8 -.01 - .1 6 - .2 6 - .3 2 -.2 1

N e th e r la n d s -G e rm a n y - .4 5 - .2 5 .0 5 .3 0 .4 8 .6 5 .76 .6 3 .43 .2 5 .0 4 - .2 0 - .2 5

B e le iu m -U S - .3 8 - .1 5 .1 7 .3 5 .5 2 .61 .62 .4 7 .21 - .0 5 - .2 5 - .4 6 - .4 6

B e lg iu m -G e rm a n y - .4 0 - .3 0 .0 2 .2 4 .4 4 .6 2 .66 .5 8 .41 .2 2 .0 3 - .2 6 - .3 9

S pa in -U S - .3 7 - .0 8 .3 6 .4 8 .5 8 .6 5 .63 .4 9 .2 2 - .0 6 - .2 8 - .4 6 - .4 6

S p a in -G e m ia n y - .3 0 - .1 0 .21 .3 3 .4 2 .4 4 .38 .2 5 .0 6 - .1 5 - .3 3 - .5 5 - .4 7

P o r tu tia l-U S - .4 5 - .1 7 .1 9 .3 7 .4 9 .5 6 .53 .4 9 .4 0 .2 6 .0 6 - .2 7 - .4 0

P o r tu g a l-G e rm a n y - .1 8 -.0 1 .2 6 .3 2 .41 .4 9 .47 .41 .2 6 .13 - .0 4 - .3 2 - .4 6

Ire la n d -U S - .4 0 - .1 9 .0 9 .2 5 .4 2 .5 6 .58 .5 3 .41 .2 4 .0 9 -.2 1 -.41

Ir e la n d -G e rm a n y -.4 1 - .4 0 - .1 6 .0 2 .21 .4 0 .48 .5 0 .4 7 .3 5 .2 4 .0 0 - .1 2

ERM Period

G e rm a n y -U S .4 0 .4 5 .4 6 .4 8 .4 6 .41 .32 .1 8 .0 3 - .1 0 -.21 - .2 8 - .3 2

C a n a d a -U S - .1 8 .0 7 .3 3 .4 9 .6 5 .8 0 .90 .8 6 .7 4 .5 9 .4 3 .1 7 .01

C a n a d a -G e rm a n y - .4 5 - .3 7 - .2 7 - .1 7 - .0 5 .0 9 .24 .3 5 .4 4 .4 7 .4 8 .4 7 .4 6

Ja p a n -U S .21 .3 6 .5 3 .5 9 .5 9 .5 7 .46 .3 0 .1 6 .0 3 - .0 8 - .2 4 - .3 3

Jap a n -G e rm a n y - .4 2 - .3 4 - .0 4 .1 8 .4 0 .5 8 .72 .7 0 .67 .6 0 .5 0 .3 0 .0 7

U K -U S .11 .2 5 .3 5 .43 .51 .5 9 .65 .6 0 .5 3 .4 7 .3 8 .3 3 .1 4

U K -G e rm a n y - .3 4 - .3 5 - .2 9 - .1 7 - .0 2 .1 6 .36 .4 3 .51 .5 7 .5 9 .6 4 .6 0

F ran c e -U S .41 .4 0 .4 0 .41 .41 .41 .34 .2 2 .0 9 - .0 4 - .1 6 - .2 4 - .3 6

F ra n c e -G e m ia n y .1 0 .2 0 .3 8 .4 9 .5 9 .6 9 .78 .71 .6 5 .5 5 .4 5 .31 .1 8

Ita ly -U S .4 2 .5 2 .6 2 .6 5 .6 6 .6 2 .48 .31 .1 8 .0 4 - .0 7 - .2 8 - .4 5

Ita ly -G e rm a n y -.01 .1 2 .3 0 .4 2 .5 2 .5 9 .65 .6 2 .5 2 .4 4 .3 9 .2 9 .1 9

N e th e r la n d s -U S .2 8 .4 3 .5 4 .61 .6 2 .6 2 .54 .4 0 .2 5 .1 0 - .0 2 - .1 4 - .2 2

N  e th e r la n d s - G e m ia n y - .1 7 -.0 1 .2 7 .41 .5 4 .6 7 .78 .7 4 .6 9 .6 2 .5 3 .3 5 .21

B elg iu m -U S .2 6 .3 2 .3 9 .4 5 .5 0 .51 .44 .3 4 .21 .1 2 .0 2 - .0 6 - .1 9

B e lg iu n i-G e n n a n y - .2 8 - .2 0 .01 .21 .3 9 .5 7 .73 .6 9 .6 2 .5 3 .4 4 .3 5 .2 4

S pa in -U S .3 8 .4 5 .43 .4 2 .4 0 .41 .39 .3 2 .2 7 .21 .1 3 .0 0 - .1 6

S p a in -G e m ia n y - .1 9 - .0 9 .1 0 .21 .3 3 .4 7 .59 .6 0 .6 3 .5 9 .5 0 .4 4 .3 4

P o r tu c a l- U S .4 4 .4 2 .3 4 .2 7 .21 .1 4 .07 - .0 3 - .0 8 - .1 0 - .0 9 -.1 1 - .1 9

P o r tu g a l -G e m ia n y - .2 5 - .1 6 .0 3 .1 9 .3 2 .4 6 .57 .5 5 .4 9 .41 .3 6 .2 2 .0 5

Ir e la n d -U S -.0 1 .0 0 .0 5 .1 7 .3 0 .3 8 .38 .3 0 .1 9 .0 6 - .0 5 -.21 - .3 2

Ir e la n d -G e rm a n v _____ ■ 0 6 .0 9 .1 5 .1 9 ,2 4 32 .40 - 4 3 _ ,43 ,4 0 ■ 37 J 5 - ,27
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T a b le  A 2  C ro s s -C o rre la tio n s  fo r  th e  S e rie s  D etre n d ed  by  H P  F il te r  ( \ = 5 0 0 0 0 0 )  

_________________________________ L e ad s / L a g s____________________________

-?4 -18 -1 2 -9 -6 0 1 6 9 12 18 74
Pre-ERM period

G e m ia n y -U S - .3 4 - .3 2 - .1 6 - .0 2 .1 2 .2 4 .30 .2 8 .1 8 .0 5 - .0 6 - .2 2 - .2 6

C a n a d a -U S - .4 6 - .2 2 .1 5 .3 9 .6 0 .7 5 .80 .6 9 .5 0 .2 6 .0 2 - .3 7 - .6 0
C a n a d a -G e m ia n y - .1 3 - .1 6 .01 .1 2 .2 4 .3 3 .34 .2 6 .11 - .0 8 - .2 4 - .4 6 - .5 0

Ja p a n -U S - .1 3 - .0 3 .1 3 .21 .2 6 .3 0 .29 .2 3 .11 - .0 4 - .2 0 -.41 - .4 7

J a p a n -G e m ia n y - .1 5 - .0 9 .1 3 .2 6 .3 9 .51 .57 .5 3 .4 6 .3 4 .2 2 .0 5 - .0 2

U K -U S - .4 3 - .1 4 .1 9 .3 6 .5 0 .6 0 .64 .5 3 .3 6 .1 7 .0 6 - .2 2 - .4 3
U K -G e m ia n y - .3 6 - .2 3 .01 .1 8 .3 6 .4 9 .53 .4 4 .2 8 .1 4 -.0 1 - .2 3 - .4 3

F ran c e -U S - .3 7 - .2 7 - .0 5 .1 3 .2 9 .41 .46 .3 9 .2 0 .0 4 - .0 9 - .2 5 - .3 0
F ra n c e -G e m ia n y - .0 9 - .0 8 .11 .2 6 .4 0 .5 5 .58 .5 2 .3 5 .1 9 .0 3 - .1 5 - .2 2

Ita ly -U S - .0 9 .0 4 .2 4 .3 3 .4 0 .41 .41 .31 .1 2 - .0 9 -.2 1 - .3 5 - .2 6
I ta ly -G e rm a n y - .1 3 - .1 6 - .1 3 - .0 7 - .0 2 .0 5 .07 .0 0 - .1 0 - .1 4 - .1 9 -.1 1 .1 7

N e th e r la n d s -U S .0 2 .0 7 .1 7 .1 5 .1 4 .12 .05 - .0 5 -.2 1 - .3 4 - .4 4 - .4 8 - .3 8
N e th e r l a n d s - G e rm a n y .01 .2 0 .3 9 .51 .5 6 .6 0 .62 .4 7 .31 .1 7 .01 - .1 4 - .2 0

B e lg iu m -U S -.3 1 - .1 6 .0 7 .21 .3 6 .4 4 .43 .31 .0 9 - .1 2 - .2 7 - .4 0 - .3 7

B e lg iu m -G e m ia n y - .1 5 - .0 6 .2 0 .3 7 .5 2 .6 5 .64 .5 3 .3 5 .1 5 - .0 3 - .2 6 - .3 5

S pa in -U S - .3 5 - .1 0 .2 7 .3 7 .4 5 .5 0 .47 .3 7 .1 5 - .0 8 - .2 8 - .4 6 - .4 8
S p a in -G e rm a n y - .0 5 .1 0 .3 3 .4 0 .4 4 .4 2 .33 .1 6 - .0 4 - .2 4 - .4 0 - .5 3 - .4 0

P o r tu g a l -U S - .4 0 - .0 8 .2 9 .4 8 .5 9 .6 4 .60 .5 4 .4 4 .2 7 .0 4 - .3 4 - .5 0
P o r tu g a l -G e rm a n y .0 0 .1 5 .3 3 .3 4 .3 5 .3 8 .33 .2 8 .1 4 .0 3 -.1 1 -.3 1 - .3 7

Ire la n d -U S - .2 2 - .0 5 .1 8 .2 9 .4 0 .5 0 .50 .4 3 .2 8 .11 - .0 6 - .3 4 - .5 0
Ir e la n d -G e rm a n y - .3 0 - .2 4 - .0 2 .1 2 .2 7 .4 2 .47 .4 9 .4 5 .3 3 .2 2 .0 4 - .0 3

ERM period

G e rm a n y -U S .3 4 .3 8 .3 9 .41 .4 0 .3 5 .25 .1 2 - .0 2 - .1 2 -.2 1 - .2 2 - .2 3

C a n a d a -U S - .2 6 - .0 2 .2 4 .4 3 .6 3 .81 .93 .8 5 .6 8 .4 7 .2 3 - .0 5 - .1 9
C a n a d a -G e m ia n y - .3 0 - .2 4 - .2 0 - .1 5 - .0 6 .07 .20 .3 2 .3 9 .41 .3 9 .3 4 .31

J a p a n -U S .1 5 .2 5 .4 3 .5 0 .51 .48 .35 .1 7 .0 3 - .1 0 - .2 2 - .3 2 - .3 7
J a p a n -G e m ia n y - .2 8 -.2 1 .0 8 .2 8 .4 9 .6 6 .78 .7 5 .71 .6 2 .51 .2 7 -.0 1

U K -U S .0 3 .1 3 .2 2 .31 .41 .5 0 .58 .5 2 .4 4 .3 7 .2 8 .2 9 .1 3
U K -G e m ia n y - .2 2 - .2 8 - .2 9 - .2 2 - .0 8 .0 8 .28 .3 5 .4 3 .4 9 .51 .5 7 .5 5

F ra n c e -U S .3 2 .3 3 .3 6 .4 0 .4 3 .45 .38 .2 5 .11 - .0 4 - .1 4 - .1 6 - .2 8
F ra n c e -G e m ia n y - .1 2 - .0 6 .1 4 .3 0 .4 6 .6 2 .77 .6 9 .6 2 .51 .41 .2 9 .1 7

lta ly -U S .3 3 .4 2 .5 3 .5 8 .6 0 .5 6 .41 .2 3 .0 9 - .0 3 - .1 3 - .2 9 - .4 4
Ita ly -G e m ia n y - .0 2 .0 8 .2 3 .3 5 .4 4 .51 .57 .5 2 .4 0 .31 .2 7 .1 9 .11

N e tl ie r la n d s -U S .1 8 .3 4 .4 6 .5 6 .5 8 .5 8 .49 .3 3 .1 6 .0 0 - .1 3 - .1 8 - .2 0
N e th e r la n d s -G e m ia n y - .2 6 - .1 3 .1 7 .3 3 .4 6 .61 .74 .6 8 .6 2 .5 3 .4 2 .2 4 .1 0

B e ls iu n i- U S .2 0 .2 2 .2 8 .3 5 .41 .4 2 .34 .2 4 .1 2 .0 5 - .0 2 - .0 4 - .1 5
B e lg iu m -G e m ia n y - .2 2 - .1 5 .0 2 .21 .3 8 .5 4 .70 .6 5 .5 6 .4 6 .3 7 .31 .2 2

S p a ia -U S .3 2 .3 7 .3 0 .2 9 .2 6 .2 9 .28 .21 .1 5 .1 2 .0 7 - .0 2 - .1 7
S p a in -G e rm a n y - .2 0 - .1 5 .01 .1 2 .2 3 .3 9 .51 .51 .5 4 .4 8 .3 6 .31 .2 2

P o r tu g a l-U S .4 2 .3 4 .2 0 .1 2 .0 3 - .0 4 -.13 - .2 2 - .2 4 - .2 2 - .1 6 - .1 0 - .1 6
P o r tu g a l -G e m ia n y - .1 3 - .0 5 0 .1 2 .2 5 .3 4 .4 4 .53 .5 0 .4 3 .3 3 .2 8 .1 4 - .0 2

Ire la n d -U S - .1 5 - .0 9 .0 2 .1 9 .3 7 .48 .49 .4 0 .2 6 .1 0 - .0 2 -.2 1 -.3 1
Ir e la n d -G e m ia n v - .0 8 - .0 7 - .0 2 ■02 .0 9 ■20 ■31 ■ 35 ■ 3 6 ■ 3 2 ■ 3 0 ■ 31 21 .
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T a b le  A 3  C ro s s -C o rre la tio n s  fo r  the  S er ie s  D e tre n d e d  by  H P  F il te r  (X = 5 0 0 0 0 )

- ? 4 -18 -17 -9 -6 -3 0 1 6 ___ 2 _ ___ L 2 _ ___ L8____24 _

Pre-ERM period

G e rm a n y -U S - .3 7 - .3 4 - .1 4 .0 3 .21 .3 6 .44 .4 0 .2 6 .0 9 - .0 7 - .2 7 -.3 1

C au a d a -U S - .4 4 - .2 5 .1 2 .3 8 .6 2 .7 9 .86 .7 4 .53 .2 6 -.0 1 - .4 3 - .6 5

C a n a d a -G e m ia n y - .3 3 - .3 4 - .0 8 .1 0 .2 9 .45 .50 .43 .2 6 .0 5 - .1 3 - .3 8 -.41

J a p a n -U S -.3 1 - .1 5 .1 4 .2 9 .41 .51 .54 .4 6 .2 9 .0 8 - .1 3 - .3 5 - .3 9

J a p a n -G e rm a n y - .3 6 - .3 7 - . n .0 8 .2 6 .43 .52 .4 9 .3 9 .2 3 .0 5 - .1 8 - .2 0

U K -U S -.4 1 - .1 5 .1 7 .3 4 .4 8 .5 7 .61 .4 8 .2 9 .1 0 .0 0 - .2 8 - .4 8

U K -G e m ia n y - .4 2 - .2 8 - .0 3 .1 8 .3 9 .5 4 .58 .4 8 .3 0 .1 4 -.0 1 - .2 2 - .4 4

F ra n c e -U S - .3 3 - .2 5 - .0 2 .18 .3 8 .5 2 .57 .4 9 .2 6 .0 6 - .0 9 - .2 6 - .2 9

F ra n c e -G e m ia n y - .3 3 - .3 5 -.1 1 .0 9 .2 9 .4 9 .55 .4 9 .31 .1 3 - .0 4 - .1 7 - .1 4

Ita ly -U S - .1 4 - .0 4 .1 7 .2 7 .3 6 .3 7 .39 .31 .11 -.1 1 - .2 2 - .3 4 - .1 8

I ta ly -G e rm a n y - .1 6 - .1 8 - .1 2 - .0 4 .03 .1 2 .15 .0 5 - .0 9 - .1 5 - .2 3 - .1 9 .1 3

N e th e r la n d s -U S .0 0 .11 .31 .33 .3 5 .3 6 .30 .15 - .0 9 - .2 9 -.4 1 - .4 5 -.3 1

N e th e r la n d s -G e rm a n y - .3 2 - .0 6 .21 .4 0 .4 9 .5 6 .62 .43 .21 .0 3 - .1 8 -.31 - .2 9

B elg iu m -U S - .3 0 - .1 5 .1 2 .2 9 .4 9 .5 9 .59 .4 3 .1 7 - .0 8 - .2 7 - .4 3 - .3 9

B e lg iu m -G e rm a n y - .4 2 - .3 4 -.0 1 .2 2 .43 .63 .66 .5 3 .3 2 .11 - .0 9 - .2 8 - .2 9

S pa in -U S - .4 0 -.11 .3 6 .4 8 .5 8 .6 5 .63 .5 0 .2 2 - .0 8 - .2 9 - .4 4 - .4 3

S p a in -G e m ia n y - .3 0 - .0 7 .2 8 .3 9 .4 7 .4 7 .38 .21 - .0 2 - .2 4 - .4 3 - .5 5 - .3 6

P o r tu g a l-U S - .4 4 -.1 1 .2 7 .4 6 .5 8 .6 4 .59 .5 3 .4 4 .2 7 .0 3 - .3 3 - .4 3

P o r tu g a l-G e rm a n y - .2 7 - .0 7 .1 8 .21 .2 6 .3 2 .28 .2 7 .1 4 .03 - .1 0 - .2 6 - .2 7

Ire la n d -U S - .2 6 - .0 9 .1 6 .2 7 .41 .5 4 .54 .4 7 .3 2 .1 2 - .0 4 -.3 1 - .4 7

Ire la n d -G e m ia n y -.31 -.3 1 - .1 2 .0 3 .2 0 .3 5 .38 .4 0 .3 6 .2 0 .0 7 - .1 3 - .1 6

ERM period

G e rm a n y -U S .1 9 .1 9 .21 .2 8 .3 0 .2 6 .16 .0 3 - .1 3 - .2 2 - .2 8 - .1 9 - . i i

C a n a d a -U S - .3 2 - .1 8 .0 4 .2 6 .51 .7 5 .91 .8 0 .5 3 .2 3 - .0 8 -.4 1 - .4 3

C a n a d a -G e rm a n y -.11 - .1 0 - .1 7 - .1 7 -.11 .0 3 .17 .3 0 .3 5 .31 .2 2 .0 8 .0 7

Ja p a n -U S - .2 0 - .0 6 .2 8 .4 4 .5 2 .5 5 .41 .1 8 .01 - .1 3 - .2 5 -.3 1 -.3 1

Jap a n -G e rm a n y - .3 7 - .3 9 - .1 3 .0 6 .3 0 .4 9 .62 .6 2 .61 .51 .3 9 .2 0 - .0 7

U K -U S - .0 9 - .0 2 - .0 2 .0 5 .1 4 .2 5 .34 .2 8 .1 9 .1 4 .0 8 .2 8 .2 3

U K -G e m ia n y - .0 7 -.2 1 -.4 1 - .4 0 - .3 0 - .1 4 .08 .11 .1 8 .23 .2 4 .3 7 .4 4

F ra n c e -U S .0 2 .0 0 .0 8 .1 9 .2 9 .3 7 .32 .2 0 .0 5 - .1 0 - .1 8 - .0 3 - .0 8

F ra n c e -G e m ia n y - .2 2 - .2 8 - .1 3 .0 2 .1 8 .3 8 .59 .4 6 .3 8 .2 7 .1 9 .2 0 .2 0

I ta ly -U S .0 2 .0 6 .2 4 .3 4 .4 4 .4 5 .31 .11 .0 0 - .0 9 - .1 3 - .2 2 - .3 3

I ta ly -G e rm a n y - .0 4 .0 0 .0 7 .1 4 .21 .2 7 .33 .2 8 .0 8 - .0 2 - .0 2 .03 .01

N e th e r la n d s -U S -.0 1 .1 3 .2 8 .4 2 .4 7 .4 9 .39 .1 9 - .0 2 - .1 9 - .3 2 - .2 7 - .1 9

N e th e r la n d s -G e rm a n y - .2 0 - .1 4 .1 2 .2 2 .31 .4 6 .59 .5 2 .4 2 .3 2 .1 7 .0 6 - .0 5

B e lg iu m -U S -.0 1 - .0 2 .0 6 .1 6 .2 8 .31 .22 .1 3 .0 2 - .0 2 - .0 6 .0 4 - .0 2

B e lg iu m -G e rm a n y - .2 2 - .2 0 - .1 5 .01 .1 6 .3 3 .50 .4 4 .3 0 .1 9 .11 .1 9 .1 8

S pa in -U S .11 .1 2 -.0 1 .0 0 - .0 2 .0 6 .12 .0 6 .0 5 .0 6 .0 6 .0 3 -.11

S p a in -G e m ia n y - .1 7 -.2 1 - .1 4 -.1 1 - .0 5 .13 .24 .2 2 .2 8 .2 0 .0 6 .1 2 .0 9

P o r tu g a l-U S .2 3 .1 3 .0 2 - .0 5 - .1 2 - .1 6 -.22 - .2 8 - .2 4 - .1 4 .0 0 .1 5 .0 6

P o r tu g a l -G e m ia n y - .2 3 - .1 8 -.0 1 .0 9 .1 2 .2 0 .29 .3 0 .2 5 .1 6 .1 7 .1 4 .0 3

Ir e la n d -U S - .3 2 - .2 3 - .0 9 .1 4 .3 6 .5 0 .50 .41 .2 7 .1 0 -.0 1 - .1 8 - .2 3

Ire la n d -G e rm a n y ____ - .2 3 - .2 0 -.17 - .1 0 03 .17 _ J 2 _ .1 9 .2 0 ■ 28 .2 8
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T a b le  A 4  C ro s s -C o rre la tio n s  fo r  the  L in e a r ly  T re n d e d  S er ie s

Leads /Lags
-2 4 -1 8 -1? -9 -ft -1 0 3 6 Q 12 18 ?4

Pre-ERM period

G e m ia n y -U S .0 3 .0 0 .0 6 . h .1 6 .1 9 .19 .1 5 .0 7 - .0 3 - .1 2 - .2 5 - .3 0

C a n a d a -U S - .0 9 .0 7 .3 2 .4 7 .61 .7 0 .73 .6 3 .4 8 .3 0 .1 2 - .2 0 - .4 0
C a n a d a -G e rm a n y .0 3 .0 2 .1 5 .2 3 .31 .3 7 .37 .3 3 .2 2 .0 9 - .0 3 - .2 2 - .2 7

J a p a n -U S .2 9 .31 .3 2 .3 0 .2 8 .2 4 .1 7 .1 0 .01 -.1 1 - .2 3 - .4 0 - .4 8
J a p a n -G e rm a n y .1 0 .21 .4 0 .51 .6 0 .6 8 .73 .71 .6 6 .5 8 .4 9 .3 4 .2 4

U K -U S -.01 .2 3 .4 8 .5 9 .6 7 .7 2 .72 .6 3 .4 9 .3 5 .2 5 .0 2 - .1 7

U K -G e rm a n y - .2 7 - .1 4 .0 6 .21 .3 5 .4 5 .49 .4 6 .3 8 .3 0 .2 2 .0 7 - .0 6

F ra n c e -U S - .0 9 - .0 5 .0 7 .1 6 .2 4 .2 9 .29 .2 2 .0 8 - .0 4 - .1 4 - .2 7 - .3 3
F ra n c e -G e rm a n y .1 8 .2 2 .3 7 .4 9 .5 8 .6 7 .68 .6 2 .5 0 .3 6 .2 3 .0 3 - .0 8

Ita ly -U S .1 6 .2 5 .3 9 .4 4 .4 8 .4 8 .48 .3 9 .2 3 .0 5 - .0 5 - .2 0 - .1 8
Ita ly -G e m ia n y - .0 7 - .0 7 - .0 2 .0 4 .0 9 .1 6 .18 .1 5 .1 0 .0 8 .0 5 .0 9 .3 0

N e th e r la n d s -U S .3 8 .3 3 .2 9 .2 2 .1 5 .0 7 -.02 -.11 -.2 1 - .3 0 - .3 7 - .4 4 - .4 3
N e th e r la n d s -G e m ia n y .3 4 .4 9 .6 2 .6 9 .7 2 .7 3 .73 .6 4 .5 4 .4 5 .3 4 .1 9 .0 7

B e lg iu n i-U S - .0 2 .0 5 .1 7 .2 4 .31 .3 2 .31 .21 .0 5 - .0 9 -.2 1 - .3 3 - .3 4

B e lg iu n i- G e m ia n y .1 4 .2 4 .43 .5 6 .6 5 .7 3 .72 .6 3 .5 0 .3 5 .2 0 - .0 1 - .1 4

S p a in -U S - .0 7 - .0 3 .0 7 .0 4 .01 - .0 4 -.12 - .1 6 - .2 7 - .4 0 - .5 0 - .5 9 - .5 7

S p a in -G e m ia n y .23 .3 2 .4 4 .4 7 .4 7 .4 4 .37 .2 2 .0 7 - .0 9 - .2 2 - .3 5 - .3 4

P o r tu g a l-U S - .3 9 - .0 9 .2 5 .4 2 .5 4 .5 8 .5 5 .5 0 .41 .2 5 .0 5 - .2 9 - .4 3
P o r tu g a l -G e rm a n y .0 6 .2 0 .3 4 .3 5 .3 6 .3 8 .33 .2 8 .1 7 .0 6 - .0 5 - .2 0 - .2 6

Ire la n d -U S - .1 9 -.1 1 - .0 3 .01 .0 5 .0 7 .03 .01 - .0 5 - .1 5 - .2 4 - .3 9 - .4 6
I re la n d -G e rm a n y -.2 1 - .1 5 .0 0 .0 9 .2 0 .2 9 .33 .3 3 .31 .2 3 .1 6 .0 5 .0 0

ERM period

G e rm a n y -U S .4 4 .4 8 .4 8 .4 9 .4 8 .4 2 .34 .1 9 .0 4 - .0 8 - .1 9 - .2 6 - .3 3

C a n a d a -U S - .1 9 .0 7 .3 3 .5 0 .6 6 .81 .91 .8 6 .7 3 .5 7 .3 9 .1 5 .0 0
C a n a d a -G e rm a n y -.5 1 - .4 3 - .3 2 - .2 2 - .0 9 .0 6 .21 .3 2 .4 0 .4 4 .4 5 .4 5 .4 5

Ja p a n -U S .2 5 .3 7 .5 2 .5 8 .5 8 .5 6 .44 .2 9 .1 6 .0 5 - .0 6 - .2 0 - .2 8
Ja p a n -G e rm a n y - .3 4 - .2 4 .0 6 .2 5 .4 5 .61 .73 .7 3 .7 2 .6 7 .5 9 .4 2 .2 0

U K -U S .1 3 .2 6 .3 7 .4 6 .5 5 .6 3 .69 .6 2 .5 3 .4 5 .3 4 .2 9 .0 9
U K -G e rm a n y - .3 2 -.3 1 - .2 2 - .1 0 .0 6 .2 4 .44 .5 0 .5 6 .6 0 .6 0 .6 2 .5 7

F ra n c e -U S .4 3 .4 5 .4 6 .4 8 .4 8 .4 8 .41 .2 7 .1 2 - .0 4 - .1 6 - .2 4 - .3 9
F ra n c e -G e m ia n y .0 6 .1 7 .3 7 .5 0 .6 3 .7 5 .85 .7 8 .71 .61 .5 0 .3 5 .1 9

Ita ly -U S .4 4 .5 3 .6 3 .6 6 .6 7 .6 2 .47 .3 0 .1 7 .0 4 - .0 7 - .2 6 - .4 2
I ta ly -G e m ia n y -.01 .1 4 .3 3 .4 5 .5 5 .6 2 .67 .6 4 .5 5 .4 8 .4 4 .3 4 .2 4

N e tl ie rla n d s -U S .2 9 .4 5 .5 6 .6 4 .6 6 .6 6 .59 .4 3 .2 6 .1 0 - .0 4 - .1 5 - .2 6
N e th e r la n d s -G e rm a n y - .1 8 - .0 2 .2 6 .4 2 .5 5 .7 0 .82 .7 8 .7 2 .6 5 .5 5 .3 7 .21

B elg iu m -U S .3 2 .3 6 .4 3 .4 8 .5 2 .5 2 .45 .3 4 .21 .11 .01 - .0 7 - .2 2
B e lg iu m -G e rm a u y - .1 5 - .0 5 .1 5 .3 3 .4 9 .6 5 .79 .7 5 .6 8 .6 0 .51 .41 .2 8

S pa in -U S .3 8 .4 8 .4 6 .4 6 .4 4 .4 5 .43 .3 5 .2 7 .21 .1 3 .00 - .1 7
S p a in -G e rm a n y - .2 8 - .1 8 .0 2 .1 6 .2 9 .4 5 .58 .5 9 .6 2 .5 7 .4 9 .4 3 .3 3

P o r tu g a l-U S .4 7 .4 2 .3 0 .2 3 .1 5 .0 8 -.01 -.10 - .1 4 - .1 4 -.11 - .1 1 - .1 7
P o r tu g a l -G e rm a n y - .1 4 - .0 5 .1 2 .2 6 .3 6 .4 6 .55 .5 4 .4 9 .4 2 .3 7 .2 5 .10

Ir e la n d -U S .1 2 .1 3 .1 6 .2 3 .31 .3 7 .37 .2 5 .1 2 - .0 3 - .1 7 - .3 0 - .4 5
Ir e la n d -G e rm a n y ____ .2 9 J S ■ 41 - 4 2 _ .47 ■52 ■53- .54 .48 ■39 .29 ■ 16 .02
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T ra n sm is s io n ?

ECO No. 93/26
M a rc o  B E C H T /C arlo s R A M IR E Z  
F in anc ia l C ap ita lism  in P re-W o rld  W ar  I 
G e rm an y : T he  R o le  o f  the  U n iversa l 
B an ks  in the  F in an cing  o f  G erm an  
M in ing  C o m p a n ie s  1906-1912

ECO No. 93/27  
Isabe lle  M A R E T
T w o P aram etric  M od els  o f  D e m a nd , 
S truc tu re  o f  M arket D em an d  from  
H eterog ene ity

ECO No. 93/28  
S tep hen  M A R T IN
V e rtica l P ro du ct D iffe ren tia tion , In tra 
in d u s try  T ra d e , an d  In fan t Indu stry  
P ro te c tion

ECO No. 93/29  
J . H u m b e rto  L O P E Z  
T es ting  fo r U n it R oo ts  w ith  the  k -th  
A u toc o rre la tion  C o eff ic ien t

ECO No. 93/30

P ao la  V A L B O N E S I
M o de llin g  In te rac tions B e tw een  S tate  and  
P riva te  S e c to r in  a  “ P rev io usly”  C en tra l ly  
P la nn ed  E co no m y

ECO No. 93/31
E n riq ue  A L B E R O L A IL A /J . H um b erto  
L O P E Z /V ice n te  O R T S  R IO S  
A n A pp lica tion  o f  the K alm an  F ilte r to 
the  S p an ish  E x p erie nc e  in a  T a rg e t Z one  
(1 9 8 9 -9 2 )

ECO No. 93/32
F a b io  C A N O V A /M o rten  O . R A V N  
In terna tio n a l C o n su m p tio n  R isk  S ha ring

ECO No. 93/33

M orten  O v erg aard  R A V N  
In tern a t io n a l  B u sin es s C y cles : H ow  
m u ch  ca n  S tan da rd  T h e o ry  A cc o u n t for?

ECO No. 93/34  
A gustu t M A R A V A L L  
U n o b se rv e d  C o m p o n e n ts  in E co n om ic  
T im e  S eries *

ECO No. 93/35

S he ila  M A R N IE /Jo h n
M IC K L E W R IG H T
P o v er ty  in P re -R efo rm  U zbe k is ta n :
W h at do  O ffic ia l D ata  R e ally  R e vea l?  *

ECO No. 93/36
T orbe n  H O L V A D /Jen s L eth
H O U G A A R D
M ea su rin g  T ec h n ic a l In p u t E ffic ie ncy  fo r 
S im ilar  P ro d u ctio n  U nits:
80  D an ish  H o sp ita ls

ECO No. 93/37  
G ra y h am  E. M IZ O N  
A  S im p le  M essag e  for A u toco rre la tion  
C o rre c to rs: D O N ’T

ECO No. 93/38
B arba ra  B O E H N L E IN
T h e Im p ac t o f  P rodu ct D iffe re n tia tion  on
C o llu sive  E qu il ib r ia  and  M u ltim a rke t
C o n ta c t

ECO No. 93/39

H . P eter  M 0 L L G A A R D  
B arg ain in g  an d  E ffic ie ncy  in a 
S p ec u la t iv e  F o rw ard  M arket

*ou t o f  p rin t
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ECO No. 94/1
R ob ert W A L D M A N N  
C o op era tiv es  W ith  P riv a te ly  O p tim al 
P rice  In d ex ed  D eb t Incre ase  M em bersh ip  
W h en  D em an d  Increa ses

ECO No. 94/2

T ilm a n  E H R B E C K /R o b e rt
W A L D M A N N
C an  F o re c a s te rs ’ M o tiv es  E xp la in  
R eje c tion  o f  the  R ationa l E x pecta tions 
H y p o th e sis?

ECO N o. 94/3

A le ss an d ra  P E L L O N I
P u b lic  P o licy  in a  T w o  S ec to r M odel o f
E n d o g e n o u s  G ro w th  *

ECO No. 94/4
D av id  F . H E N D R Y
O n th e  In te ra c tio n s o f  U n it R oo ts  and
E x oge neity

ECO No. 94/5
B ern ad ette  G O V A E R T S /D av id  F. 
H E N D R Y /J e a n -F ra n ço is  R IC H A R D  
E n co m pa ss in g  in S ta tion ary  L in ear  
D yn am ic  M odels

ECO No. 94/6
L u ig i E R M IN I/D o n g k o o  C H A N G  
T e stin g  the  Jo in t H y p o th es is  o f  R atio na l 
ity  an d  N eu tra lity  u n d e r  S e aso nal C o in -  
te g rad o n : T he  C a se  o f  K ore a

ECO No. 94/7

G a b rie le  FIO R E N T T N I/A gusti'n  
M A R A V A L L
U n o b se rv e d  C o m p o n e n ts  in ARCH 
M od els: A n A pp lic ad o n  to  S easonal 
A d ju stm en t *

ECO No. 94/8
N ie ls  H A L D R U P /M ark  S A L M O N  
P o ly n o m ia lly  C o in te g ra te d  S ystem s and  
th e ir  R ep rese n ta tion s: A  S yn thes is

ECO No. 94/9  
M ar iu sz  T A M B O R S K I 
C u rre n c y  O p d o n  P ric in g  w ith  S tochas tic  
In te re st R ates  a n d  T ra n sa c d o n  C osts:
A  T heonedcal M odel

ECO  No. 94/10  
M ar iu sz  T A M B O R S K I 
A re  S tan dard  D ev ia tion s Im p lied  in 
C u rre n c y  O p d o n  P rice s G o o d  P re d ic to rs  
o f  F u tu re  E x ch an g e  R ate  V o la d li ty?

ECO No. 94/11
Joh n  M IC K L E W R IG H T /G y u la  N A G Y  
H ow  D o e s the  H u ng ar ia n  U n e m p lo y 
m en t In su ra n ce  S y stem  R e ally  W o rk ?  *

ECO No. 94/12
F ra n k  C R IT C H L E Y /P a u l 
M A R R IO T T /M ark  S A L M O N  
A n E le m en ta ry  A cc oun t o f  A m a ri’s 
E xpe cted  G e o m e try

ECO No. 94/13
D om en ico  Ju n io r M A R C H E  1 1 1 
P ro cyc lica l P ro d u ctiv ity . E x te m a lid e s  
and  L a b o r H oa rd ing : A  R eex am in atio n  o f  
E v id en ce  fro m  U .S . M an u fac tu rin g

ECO No. 94/14

G io va nn i N E R O
A  S truc tu ra l M od el o f  In tra -E uro pea n  
A irline C o m p e d d o n

ECO No. 94/15  
S tephen  M A R T IN  
O lig opo ly  L im it P ric ing : S tra teg ic  
S ub sd tu te s, S tra te g ic  C o m p le m e n ts

ECO No. 94/16

E d H O P K IN S  
L e arn ing  an d  E v o lu d o n  in a 
H e te ro g en eo us  P o p u la tio n

ECO No. 94/17
B e rtho ld  H E R R E N D O R F  
S e ign io rag e , O p tim al T ax atio n , an d  T im e 
C on sis ten cy : A  R ev ie w

ECO No. 94/18

F rederic P A L O M IN O
N oise  T ra d in g  in S m all M a rk e ts  *

ECO No. 94/19

A le xa nd er  S C H R A D E R
V e rtica l F o re c lo su re , T a x  S p in n in g  an d
O il T ax ation  in O ligopo ly

ECO No. 94/20
A n d r/e j B A N IA K /L o u is  P H L IP S  
L a  P lé iad e  a n d  E x ch an g e  R ate  P ass - 
T h ro u gh

ECO No. 94/21
M ark S A L M O N
B ou nde d  R atio n a lity  an d  L e arn in g ; 
P roce du ra l L earn in g

♦o ut o f  p rin t
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ECO No. 94/22  
Isabe lle  M A R E T  
H e te ro ge ne ity  an d  D y na m ic s o f  
T e m p o ra ry  E qu ilib ria : S h o rt-R un  V ersus 
L o n g -R u n  S tab ility

ECO No. 94/23
N ik o la o s G E O R G A N T Z IS  
S h o rt-R u n  an d  L o n g -R u n  C o u rn o t 
E q u ilib r ia  in M u ltip ro d u ct Indu stries

ECO No. 94/24

A le x an de r S C H R A D E R
V ertica l M ergers and  M arket F o rec lo su re :
C o m m en t

ECO No. 94/25
Je ro en  H IN L O O P E N  
S u b sid is in g  C o o p e ra tiv e  an d  N on- 
C o o pe ra tive  R & D  in D u o p o ly  w ith  
S p illo ve rs

ECO No. 94/26

D eb ora  D I G IO A C C H IN O  
T h e  E vo lu tio n  o f  C oo pera tion : 
R o b u stn es s to M istak es  and  M u ta tion

ECO No. 94/27

K ris tin a  K O S T IA L
T h e  R o le  o f  the  S ig na l-N o ise  R a tio  in
C o in teg ra te d  S ystem s

ECO No. 94/28
A gustin  M A R A V A L L /V fcto r G O M E Z  
P rog ram  S E A T S  “ S ignal E x trac tion  in 
ARIMA T im e  S e rie s"  - In s tru c t io ns  fo r 
the  U se r

ECO No. 94/29  
L u ig i E R M IN I
A  D isc re te -T im e C on su m p tion -C A P  
M od el u n d e r D u ra b ility  o f  G o o d s, H a b it 
F o rm ation  an d  T em po ra l A gg rega tion

ECO No. 94/30

D eb ora  D I G IO A C C H IN O  
L earn ing  to D rin k  B eer  by M istak e

ECO No. 94/31
V icto r G 6 M E Z /A g u s tfn  M A R A V A L L  
P rog ram  T R A M O  ‘T im e  S eries 
R e g re ss io n  w ith  A R I M A  N o ise , M issing  
O b se rv a tio n s, an d  O u tlie rs”  - 
In s tru c tio n s  fo r  the  U se r

ECO No. 94/32  
A ko s V A L E N T IN Y I 
H o w  F ina ncia l D ev elo p m e n t and  
In f la tion  m ay  A ffe c t G ro w th

ECO No. 94/33  
S tephen  M A R T IN
E u ro p ea n  C o m m u n ity  F o o d  P ro ce ssin g  
In d u s tr ies

ECO No. 94/34

A g ustin  M A R A V A L L /C hristo ph e  
P L A N A S
E stim a tio n  E rro r an d  the  S pec if ica tion  o f  
U n o b se rv e d  C o m p o n e n t M o d els

ECO No. 94/35  
R o b b in  H E R R IN G
T h e  “ D iv erg en t B elie fs"  H y p o th es is  and  
the  “C o n tra c t Z one”  in F ina l O ffe r 
A rb itra tion

ECO No. 94/36  
R o b b in  H E R R IN G  
H iring  Q u ality  L ab o ur

ECO No. 94/37

A ng el J . U B ID E
Is there  C o n su m p tio n  R isk  S h ar in g  in the 
E EC ?

ECO No. 94/38  
B er th o ld  H E R R E N D O R F  
C re d ib le  P u rch ases o f  C re d ib ility  
T h ro ug h  E x ch an g e  R a te  P egg ing :
A n O p tim al T ax ation  F ra m ew ork

ECO No. 94/39

E nrique  A L B E R O L A IL A  
H o w  L o n g  C an  a  H on ey m o o n  L a s t?  
In stitu tion a l and  F u nd am e n ta l B elie fs  in 
the  C o lla p se  o f  a  T arg e t Z one

ECO No. 94/40
R o bert W A L D M A N N
In eq ua lity , E co n om ic  G ro w th  a n d  the
D eb t C ris is

ECO No. 94/41 
Jo h n  M IC K L E W R IG H T /
G y u la  N A G Y
F lo w s to  an d  from  In su red
U n e m p lo y m e n t in H u n ga ry

'ou t o f  p rin t
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ECO  No. 94/42
B a rb a ra  B O E H N L E IN
T h e  S o da -a sh  M arke t in E u rope:
C o llu siv e  an d  C o m p etitiv e  E q u ilib ria  
W ith  an d  W ith o u t F o re ig n  E n try

ECO No. 94/43
H a n s-T h e o  N O R M A N N
S ta c k e lb e rg  W a rfa re  a s  an  E q u il ib r iu m
C h o ic e  in  a  G a m e  w ith  R ep u ta t io n  E ffe c ts

ECO  No. 94/44

G io rg io  C A L Z O L A R I/G ab rie le  
F IO R E N T IN I
C o n d ition a l H eterosk ed as tic ity  in 
N o n lin e a r S im u ltan eo us  E q u atio ns

ECO No. 94/45

F ra n k  C R IT C H L E Y /P au l M A R R IO T T / 
M ark  S A L M O N
O n th e  D iffere n tia l G eo m etry  o f  the  W ald  
T e s t w ith  N o n lin e a r R e stric t io ns

ECO  No. 94/46
R en zo  G . A V E S A N I/G ia m p ie ro  M . 
G A L L O /M ark  S A L M O N  
O n  th e  E vo lu tio n  o f  C re d ib ility  and  
F le x ib le  E x ch an g e  R ate  T arg e t Z o n e s  *

ECO No. 95/1  
P au l P E Z A N IS -C H R IS T O U  
E xp erim en ta l R esu lts  in  A sy m m etr ic  
A u ctio n s - T h e  ‘L o w -B a ll’ E ffe c t

ECO No. 95/2
Je ro en  H IN L O O P E N /R ie n
W A G E N V O O R T
R o b u st  E stim ation : A n  E x am ple

ECO No. 95/3

G ia m p ie ro  M . G A L L O /B a rb a ra  P A C IN I 
R isk - re la te d  A sy m m etries  in F o re ign  
E x ch an ge  M arkets

ECO No. 95/4

S an tanu  R O Y /R ien  W A G E N V O O R T  
R isk  P re feren ce  an d  Ind ire c t  U til ity  in 
P o rt fo lio  C h o ic e  P ro b le m s

ECO No. 95/5  
G io v a n n i N E R O
T h ird  P a c k a g e  and  N o n co o p era tiv e  
C o llu s io n  in  the  E u rop ea n  A irline  
In d u s try

ECO No. 95/6

R enz o  G . A V E S A N I/G ia m p ie ro  M . 
G A L L O /M a rk  S A L M O N  
O n the  N a tu re  o f  C o m m itm e n t in F le x ib le  
T arge t Z o n es  an d  the  M e a su re m e n t o f  
C red ib ility : T h e  1993 E R M  C ris is  *

ECO No. 95/7
Jo hn  M IC K L E W R IG H T /G y u la  N A G Y  
U n em p lo y m en t In su ran ce  an d  Inc en tive s 
in H u n g a ry

ECO No. 95/8  
K ristina  K O S T IA L
T he F u lly  M od if ie d  O L S  E s tim a to r as  a  
S ystem  E stim a to r: A  M o n te-C ar lo  
A nalysis

ECO No. 95/9  
G u n th er  R E H M E
R ed is tribu tion , W ea lth  T a x  C o m p e tit io n  
and  C ap ita l F lig h t in  G ro w in g  
E co nom ies

ECO No. 95/10

G ra y ha m  E. M IZ O N  
P ro g res siv e  M o d e llin g  o f  
M acroec on om ic  T im e  S e ries: T h e  L S E  
M eth od o lo g y  *

ECO No. 95/11

P ierre  C A H U C /H u b e r t K E M P F  
A lte rn a tive  T im e  P a tte rn s o f  D ecisio n s 
and  D yn am ic  S tra teg ic  In te ra c t io n s

ECO No. 95/12  
T ito  B O E R I
Is Jo b  T u rn o v e r  C o u n te rc y c lic a l?

ECO No. 95/13  
L u isa  Z A N F O R L IN  
G ro w th  E ffe c ts  from  T ra d e  a n d  
T ec hno log y

ECO No. 95/14

M iguel J IM E N E Z /D o m en ic o  
M A R C H E T T I, jr .
T h ic k -M a rk e t E x te rn a li t ie s  in  U .S . 
M anu fac tu ring : A  D y n am ic  S tu d y  w ith  
Panel D ata

ECO No. 95/15  
B e rtho ld  H E R R E N D O R F  
E x ch an g e  R ate  P e g g in g , T ra n sp a re n c y , 
and  Im p o rts  o f  C re d ib ili ty

* o u t o f  p rin t
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ECO No. 95/16  
G U nther R E H M E
R ed is trib u tio n . Incom e cu m  In ve s tm en t 
S ub sid y  T a x  C om pe tition  and  C ap ita l 
F lig h t in G ro w in g  E co n o m ie s

ECO No. 95/17
T ito  B O E R I/S te fan o  S C A R P E T T A  
R e g ion al D im en sion s o f  U n em p lo ym en t 
in  C en tra l an d  E astern  E u ro pe  an d  S ocial 
B ar rie rs  to  R estru c tu ring

ECO No. 95/18  
B ern h ard  W IN K L E R  
R ep u ta t io n  fo r E M U  - A n E c ono m ic  
D efe nce  o f  the  M aas trich t C rite ria

ECO No. 95/19  
E d  H O P K IN S
L earn ing , M atch ing  and  A g gre gatio n

ECO No. 95/20
D o n e  V E R N E R
C an  the  V ariab les in an E x tend ed  S o low  
M o del be  T rea te d  as E xo gen ou s?  
L e arn in g  from  In tern a tion a l C om pa riso n s 
A cros s D ec ade s

ECO No. 95/21
E nrique  A L B E R O L A -IL A  
O p tim al E x cha nge  R ate  T arg e ts  and 
M acroec on om ic  S tab ilization

ECO No. 95/22
R ob ert W A L D M A N N
P re d ic tin g  the  S ig ns  o f  F o re c a s t E rro rs

ECO No. 95/23  
R ob ert W A L D M A N N  
T h e  In fa n t M o rta li ty  R ate  is  H ig h e r 
w h ere  the  R ich  are  R ic h er

ECO No. 95/24

M ic ha el J. A R T IS /Z e n o n  G. 
K O N T O L E M IS /D en ise  R. O S B O R N  
C la ss ic a l B us in es s C y c le s  fo r  G 7  and  
E urop ea n  C o u n tr ies

ECO No. 95/25
Je ro en  H IN L O O P E N /C h ar le s V A N
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