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* 
ABSTRACT 

T h i s  t h e s i s  e x a m i n e s  t h e  p o t e n t i a l  t h e o r e t i c a l  and  e m p i r i c a l  
C 

merits of d i s e c j u i l i b r i u a  t h e o r y  o r  non- Wa l r a s i a  n e c o n o m i c s .  T h e  

d i f f e r e n t  s t a g e s  i n  t h e  d e v e l o p m e n t  of n o n - M a l r a s i a n  t h e o r y  over  

t h e  l a s t  two d e c a d e s  a r e  c r i t i c a l l y  e x a m i n e d  i n  a n !  e x t e n s i v e ,  

1 iterat l l re  s u r v e y ,  w h i c h  i l l u s t r a t e s  t h e  a d v a n t a g e s  of r e p l a c i n g  

a r b i t h a r i l y  f i x e d  p r i c e s  w i t h  e x p l i c i t  p r i c e  s e t t i n g  b e h a v i o u r  

T h i s  is f o l l o w e d  by a n  e m p i r i c a l  c h a  ter  i n  w h i c h  a s i m p l e  two J 
.mar ike t  n o n - W a l r a s i a n  m o d e l  of t h e  B a q o - G r o a s m a n  A .. v a r i e t y  i s  

d e v e l o p e d  a n d  e s t i m a t e d ,  u s i n g ,  among o t h e r s ,  a new i t e r a t i v e  

p r o c e d u r e  w h i c h  r e d u c e s  t h e  c o m p n  t a t i o n a l  b u r d e n  r e l a t i v e  t o  t h e  

t r a d i t i o n a l  E a x i m u m  L i k e l i h o o d  e s t i m a t o r .  The small s a m p l e  

p r o p e r t i e s  of t h e  e s t ima to r  a r e  a n a l y z e d  i n  a M o n t e  C a r l o  s t u d y ,  
4 

p r e s p n t e d  in a n  a p p e n d i x .  ?or c o m p a r a t i  v e  p u r p o s e s ,  t h e  

c o r r e s p o n d i n g  p u r e  e q u i l i b r i u m  vers lon of t h e  model ,  a s  well a s  
2 b  

a n  e q u i l i b r i u m  m o d e l  w i t h  i m p o s e d  ad hoc a d j u s t m e n t  m e c h a n i s m s ,  

i s  a l s o  n s t i m a t e d  i n  t h e  e a p i r i c a l  c h a p t e r .  I t  is shown  t h a t  

b o t h  t h e  d i s e q u i l i b r i u m  and  t h e  e q u i l i b r i  u r n - c u m - a d j u s t m e n t  

h y p o t h e s e s  d o m i n a t e  t h e  p u r e  e q u i l i b r i u m  f o r m u l a  tiorm i n  terms o f  

p o s t  s a r e p l e  p r e d i c t i v e  p e r f o r m a n c e ,  b u t  t h a t  n e i t h e r  one of t h e  

two d o m i n a t e s  t h e  o t h e r  u n i f o r m l y .  

T h e  t h e o r e t i c a l  s e c t i o n  c o m b i n e s  I l a h n a s  n o t i o n  of 

con j a c t u r a l  e q o i l i b r i a  w i t h  f o r m a l  B a y e s i a n  d e c i s i o n  theory. 

A g e n t s  a r e  a s s u m e d  t o  f o r m u l a t e  o p t i m a l  p l a n s  o n  t h e  b a s i s  of 

s i m p l e  c o n j e c t u r e s  o r  " theor iesw a h o u t  t h e  e c o n o ~ i c  p r o c e s s .  

3 a y e s i a n  l e a r n i n g  o c c u r s  t h r o u g h  t h e  r e for  mula t i o n  of these  

iii P 



c o n j e c t u r e s  i n  the l i q h t  of s e q u e n t i a l  i n f o r m a t i o n .  I n  s h o r t - r u n  
* 

e q u i l i b r i u a ,  p r i c e s  and w a g e s  a r e  s e t  b y  firms a n d  u n i o n s  

respectively, a n d  t h e  f i x e d  price d i s e q u i l i b r i u m  m o d e l  is then 

relevant. Prof i t  o ~ p o r t u n i t i e s  may r e m a i n  u n e x ~ l o i t e d  b e c a u s e  

t h e y  are not p e r c e i v e d  i n  the s h o r t - r u n .  In l o n g - r u n  

e q u i l i b r i u m ,  a q m t s  may find t h e m s e l v e s  i n  a t * b o o t s t r a p w  
4 

e q u i l i b r i u m ,  i n  which " t h e y  a r e  r i g h t ,  S u t  for the wrong 

reasonsn .  

The main  conclusion t o  b e  d r a w n  from the thesis is t h a t  

d i s e q u i l i b r i u m  or  non-  Walrasia n e c o n o m i c s  i s  an a t t r a c t i v e  

p r o q r e s s i v e  r e s e a r c h  programme, koth from an e m p i r i c a l  and  from 

a t h e o r e t i c a l  p o i n t  of view. T h e r e f o r e ,  some s u g g e s t i o n s  f o r  

f u r t h e r  r e s e a r c h  a r e  a l s o  presented. 
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B O Y 3  01 CROSS IUIPEBEBCES ABD IIOTATIOL. 

Throughout e a c h  chapter and append ix ,  equations, tables, and 

f i g d r e s  have been numbered consecnt  i v e l y  . Appendices are  

identified by letters, whereas chapters" are numbered, O n l y  i n  

references across c h a p t e r s  and  a p p e n d i c e s ,  i s  the chapter number 

or appendix  letter i n c f n d e d  a s  part of t h e  equation, t a b l e ,  or -- 
f i g u r e  number. For example,  equation ( 3 . 1 )  is  t h e  f i r s t  e q u a t i o n  

i n  chapter 3 ,  table 8,10 is the tenth t a b l e  i n  a p p e n d i x  3 ,  

vhereas f i g u r e  2 . 1  is figure 1 i n  c h a p t e r  2 .  F u r t h e r m o r e ,  RAS(x) A 

a n d  LHS (r)  d e n o t e  t h e  right hand s i d e  a n d  "eft h a n d  s i d e  of a 

equation ( x ) " e s ~ e c t i v e l y .  -a, 
1 



This t h e s i s  is a r e p o r t  o n  t h e  d e v e l o p m e n t  of t h e  a u t h o r ' s  

p e r s o n a l  r e s e a r c h  programme. R a t h e r  t h a n  v i e w i n g  i t  a s  a 

f i n i s h e d  ~ r o d u c t  uhich needs  n o  f u r t h e r  e l a b o r a t i o n ,  i t  s h o u l d  

b e  s e e n  a s  t h e  r e s u l t  o f  a j o u r n e y  t h r o u g h  a fast g r o v i n g  a n d  

exciting body o f  l i t e r a t u r e  t h a t  i s  f o r  the n o s t  p a r t  v e r y  

r e c e n t ,  a n d  i s  l o o s e l y  r e f e r r e d  t o  a s  I 1 d i s e q u i l i b r i  unt t h e o r y "  o r  

n n o a - W a l r a s i a n  e c o n o m i c s n .  We s h a l l  see t h a t  t h i s  l i t e r a t u r e  c a n  

b e  s e p a r a t e d  to t w o  d i s t i n c t ,  and u n f ~ r t u n a t e l y  i n  many c a se s  - 
d i s j o i n t ,  g r o u p s ,  n a m e l y  t h e o r e t i c a l  and e n p i r i c a  1. 

C o n s e q u e n t l y ,  our own i n v e s t i g a t i o n  s h a l l  p r o c e e d  ' a l o n g  b o t h  

l i n e s  a s  w e 2 T  
P 

~ h d t h e o r e t i c a l  l i t e r a t u r e  is t o  a l a r g e  e x t e n t  i n s p i r e d  b y  
.* 

J o h n  Baynard Keynes '  m e  G e n e r a l  T h e o r y  _of l??&yment. ZgteresL 

a n d  w, a b o o k  u h i c h ,  a f t e r  n e a r l y  h a l f  a c e n t u r y ,  s t i l l  -- 
., 

e x e r t s  a p o v e r f  u l  i n f l u e n c e  o n  c o n t e m p o r a r y  t h e o r e t i c a l  and 

a p p l i e d  e c o n o m i s t s .  O n e  af t h e  r e a s o n s  f o r  t h i s c o n t i n u e d  

i n t e r e s t  b y  t h e  p r o f e s s i o n  may be  t h a t  i t s  m e s s a g e  is s t i l l  n o t  

f u l l y  u n d e r s t o o d :  n K e y n e s  .,. was a  v e r y  care less  rsriter, very 

s l o p p y  . . . t h e  G e n e r a l  T h e o q  c o n t a i n s  n o t h i n g  vhich we u o u l d  

r e c o g n i z e  a s  a  p r o o f  of a n y  p r o p o s i t k o n n  (Hahn,  1980, p". 1 6 4 ) .  

A n o t h e r ,  more p o s i t i v e ,  r e a s o n  may b e  t h a t  "Keynes had a  c e r t a i n  

vision ' 0 6  t h e  economy , .. a n d  I t h i n k  t h a t  it is v e r y  r e l e v a n t  

. . ." ( H a h n ,  1980,  p. 1 6 4 ) .  Hence ,  f o r  n e a r l y  f i v e  d e c a d e s ,  

n e . o c l a s i c a 1  t h e o r i s t s  a r e  s t i l l  f o l l o w i n g  K e y n e s 1  " v i s i o n n  and 



are s e a r c h i n g  f o r  t h e  n e c e s s a r y  t u i c r o e c o n o m i c  f o u n d a t i o n s :  n . .  . 
Keynes a n d  t h e  ~ ~ y n e s i a ' n s  were t o t a l l y  i g n o r a n t  o f  v a l u e  t h e o r y .  

T h e y  h a d  no m i c r o  t h e o r y  w o r t h  h a v i n g .  I don ' t  t h i n k  Keynes e v e n  

u n d e r s t o o d  i t" (Hahn, 1980, p. 1 6 4 ) .  There a r e  o f  coarse o t h e r s  
. T> 

- 24 9, * 
who h a v e  d e n i e d  t h e  a&essity of p r o v i d i n g  m i c r o e c o n o m i c  

, 
f o u n d a t i o n s  f o r  Keynest econgmics,l For e x a m p l e ,  t h e  s o - c a l l e d  

P o s t  K e y n ~ s i a n s ,  who r e g a r d  t h e n s e l v e s  a s  t h e  t r u e  a n d  o n l y  
9 

e x e c u t o r s  of Rey ~ e s *  l e g a c y ,  claim t h a t  t h e  8 ~ n e o c l a s s i c a l  

s y n t i h e s i q m  o f  t ' h e  p o s t w a r  p e r i o d  is f a l l a c i o u s  b e c a u s e  " t h e  

e s s e n f  La1 ~ C Q ~ _ C  of  Keynes* e c o n o m i c  t h e o r y  u a s  d i s c a r d e d 4 @  

( D a v i d s o n ,  198 1,  p. 151) - 2  I n  t h e i r  view, n e o c l a s s i c a l  

e c o n o m i s t s  assume f u l l  e m p l o y m e n t  f r o m  the o u t s e t ,  a n d  a r e  

c o n s e q u e n t l y  forced t o  v i e v  u n e m p l o y m e n t  a s  a p u r e l y  t e m p o r a  r y  

n d i s e q u i l i  b r i u m w  s i t u a t i o n ,  caused by money- wages b e i n g  t o o  h i g h  

a n d  r i g i d  ( D a v i d s o n ,  198 1, pp. 154- 156) . 
As we s h a l l  see i n  t h e  c r i t i c a l  l i t e r a t u r e  s u r v e y .  c o n t a i n e d  

i n  c h a p t e r  2 o f  t h i s  t h e s i s ,  t h i s  is  i n d e e d  t h e  ma in  c r i t ic i sm 

t h a t  has b e e n  l e v e l l e d  a g a i n s t  t h e  e a r l y  non-  W a l r a s i a a  m o d e l s ,  

A s  o n e  o f  the m a i n  p r o p o n e n t s  of non-ffalrasian economics, F r a n k  

Hahn,  p u t s  i t :  ------------------ 
1Ye d o  n o t  c la im t o  have s u r v e y e d  t h e  e n t i r e  m a s s i v e  P o s t  
K e y n e s i a n  l i t e r a t u r e ,  I t  seems t h a t  D a v i d s o n  (1981)  is a f a i r l y  
r e p r e s e n t a t i v e  member of t h i s  school of t h o u g h t  a n d  h e  k i l l  
t h e r e f o r e  serve a s  a " s c a p e g o a t n .  

*It must be stressed h e r e .  t h a t  t h i s  thesis i s  n o t  about Post 
K e y n e s i a n  e c o n o m i c s ,  n o r  i s  it i n t e n d e d  a s  a n  h i s t o r i c a l  
a n a l y s i s  of t h e  K e y n e s i a n  R e v o l u t i o n .  Dav  i d s o n ' s  ma i n  cr i t icisms 
a g a i n s t  n e o c l a s s i c a  1 t h e o r y  i n  g e n e r a l  a r e  i n c l u d e d  h e r e  merely 
i n  o r d e r  t o  show t h a t  t h e y  h a v e  been a c c o r a o d a t e d  b y  m o d e r n  
non-8a l r a s i a n  t h e o r i s t s .  



Recent f i ~ e d - p r i c e  m o d e l s  c e r t a i n 1  y d o  not c a p t u r e  wh3 t 
Keynes was a f t e r ,  a n d  i n  any case a r e  q u i t e  
u n s a t i s f a c t o r y  a s  l o n g  a s  t h e y  l a c k  a t h e o r y  o f  p r i c e  
f o r m a t i o n ,  B u t  a t  l e a s t  they i n t r o d u c e d  q u a n t i t y  s i q n a l s  
i n t o  t h e  s t o r y  v h i c h  is  t h e  b e g i n n i n g  of g o o d  s e n s e  
( 1 9 8 2 ,  p.  6 2 ) .  

T h e r e f o r e ,  t h e  s e c o n d  p a r t  of cha  p t e r  2  i s  d e v o t e d  t o  t h e  more 

r e c e n t  l i t e r a t u r e  c n  non- Ha l r a s i a n  econoatics i n c l u d i n g  e x p l i c i t  

p r i c e  s e t t i n g .  I n t e r e s t i n g l y  e n o u g h ,  i t  i s  shown t h e r e  that a  

link c a n  be  t r a c e d  b a c k  b e t w e e n  t h i s  l i t e r a t u r e  a n d  t h e  

m o n o p o l i s t i c  c o m p e t i t i o n  l i t e r a t u r e  o f  t h e  e a r l y  1 9 3 0 s .  Hence,  

K e y n e s i a n  m a c r o e c o n c m i c  s a n d  t h e  r a o n o p o l i s t i c  c o r n p e t - i t  i o n  

l i t e r a t u r e  t h a t  were o r i g i n a l l y  o f f e r e d  a s  g & & g r n a t i v e  

e x p l a n a t i o n s  f o r  t h e  vcrld-wide e c o n o m i c  crisis o f  t h e  1 9 3 0 s  

u i t h  i t s  p e r s i s t e n t  h i g h  u n e m p l o y m e n t ,  now f i n d  t h e m s e l v e s  more 

o r  l e s s  i n t e g r a t e d  i n  t h i s  (new) n o n ; R a l r a s i a n  e x p l a n a t i o n  o f  

t h e  modern  d a y  c r i s i s  of the 1970s a n d  1980s. A c e r t a i n  f e e l i n g  

of " d e j a  v r v f  i m p o s e s  i t s e l f  upon  u s .  The main c o n c l u s i o n  we come 
S; ' 

i n  c h a p t e r  2 is t h a t  "an economy c a n  h a v e  b o o t d r a p  

F u i l i b r i a  . . . u h i c h 7 , a r e  p e r f e c t l y  r a t i o n a l  f o r  e a c h  o f  t h e  

agents, 1: b u t  ] w h i c h  n e v e r t h e l e s s  a r e  v e r y  bad e q u i l i b r i a n  (Hahn,  

1980, F. 1 6 4 ) .  Hence, one o f  t h e  o b j e c t i o d s  r a i s e d  b y  t h e  P o s t  

K e y n e s i a n s ,  t h a t  o f  e q u a t i n g  u n e m p l o y m e n t  w i t h  d i s e q u i l i b r i u m ,  

h a s b e e n  c o u n t e r  ~d by t h e  p u r e l y  n e o c l a s s i c a l  t h e o r y  o f  H a h n  . 
'-g-" 

(1  9 7 8 )  . 0 t h e , r  P o s t  K e p n e s i a n s  o b j e c t i o n s  t o  n e o c l a s s i c a l  theory 

i n  g e n e r a l  a r e  t h a t :  (i) t h e  e c o n o m y  is a p r o c e s s  i n  h i s t o r i c a l  

time, (ii) e x p e c t a t i o n s  h a v e  u n a v o i d a b l e  a n d  s i g n i f i q a n  t effects 
I 

on e c o n o m i c  o u t c o m e s ,  a n d  (iii) e c o n o m i c  a n d  p o l i t i c a l  

i n s t i t u t i o n s  p l a y  an  i m p o r t a n t  ro le  i n  d e t e r m i n i n g  r e a l  w o r l d  



e c o n o m i c  o u t c o m e s  (Ds v i d s o n ,  1 9 8  1 ,  pp. 158-  16 2 ) .  U i t  h r e g a r d  t o  

t h e  f i r s t  two of t h e s e ,  Aahn  h a s  shovn t h a t  n e o c l a s s i c a l  

n o n - U a l r a s i a n  e c o n o m i c s  i s  fully c o n s i s t e n t  w i t h  u n i - d i r e c t i o n a l  

a n d  i r r e v e r s i b l e  tine, a s  well a s  w i t h  e x p e c t a t i o n s  ( 1  982, pp ,  

2-3) . 3  C o h s e q n e n t l y ,  i t  seems that a l t h o u g h  t h e  P o s t  K e y n e s i a n  9 
d -  

were . p r o b a b l y  c o r r e c t  i n  t h e i r  v e r d i c t  o n  t h e  e a r l y  p o s t w a r  

v a n e o c l a s s i c a l  s y n t h e s i s w ,  i t  i s  f a r  f $om o b v i o u s  whe t  h e r  t h e y  

a r e  a l s o  right a b o u t  t h e i r  c o n  j e c t o r e  t h a t  n e o c l a s s i c a l  t h e o r y  

EJ d e f i n i t i o n  c a n n o t  h e l p  t o  d e v e l o p  t h e  r e s e a r c h  p r o g r a m m e  

s t a r t e d  b y  Keynes some f i f t y  y e a r s  ago. 

I n  c h a p t e r  3, we ntake air c o n t r i b u t i o n  t o  t h e  r e l a t i v e l y  

m e a g r e  a n d  s c a t t e r e d  l i t e r a t u r e  on e m p i r i c a l  n o n - W a I r a s i a n  

m o d e l s .  T o  t h a t  e f f e c t .  we survey t h e  a v a i l a b l e  s t u d i e s ,  b o t h *  

Wa l r a s i a n  a n d  i n  t h e  C a n a d i a n  c o n t e x t .  

I t  is shown t h e  u s e  o f  " a d j u s t m e n t  

mechanisms is f r e x q u e n t l y  l e f t  w i t h o u t  a n y  t h e o r e t i c a l  

j u s t i f i c a t i o n .  M e t h o d o l o g i c a l  r e a s o n s  l e a d  u s  t o  c o n c l u d e  t h a t  

e m p i r i c a l  t e s t i n g  i n  t h e  s t r o n g e s t  s e n s e  is  i l a p o s s i b l e ,  but t h a t  ------------------ 
3 W i t h  r e g a r d  t o  D a v i d s o n ' s  t h i r d  o b j e c t i o n ,  t h a t  o f  n e g l e c t i n g  
t h e  i m p o r t a n c e  o f i n s t i t u t i o n s  i n  n e o c l a s s i c a l  e c o n o m i c s ,  one 
n e e d s  c n l y  t o  r e f e r  t o  the work of  Coase (1937, 1 9 6 0 ) ,  i n  w h i c h  
i n s t i t u t i o n s  a r e  t h e m s e l v e s  t h e  o u t c o m e  o f  e c o n o m i c a l l y  
e f f i c i e n t  d e c i s i o n s  made  by  i n d i v i d u a l s ,  a n d  h e n c e  a r e  c e r t a i n l y  
n o t  d e e m e d  t o  b e  u n i m p o r t a n t .  T h e s e ,  a n d  o t h e r  i s s u e s ,  a re  
f u r t h e r  p u r s u e ?  in Hei j d r a  a a  Lowenberg ( 1 9 8 3 ) .  

4We shall. i n t r o d u c e  L a k a t o s '  (1978) m e t h o d o l o g y  of s c i e n t i f i c  
r e s e a r c h  F r o g r a m m e s  i n  s o m e  d e t a i l  i n  c h a p t e r  3 b e l o u .  A t  t h e  
r i s k  of a n t i c i p a t i n g  o u r  d i s c u s s i o n  s o m e v h a t ,  we may c o n c l u d e  
t h a t  n e o c l a s s i c a l  n o n - 8 a l c a s  ian economaics  i s  c e r t a i n 1  y n o t  a 
d e g e n e r a t e  r e s e a r c h  p rog ramme i n  t h e  L s k a t o s i a n  s e n s e .  See a l s o  
L e i j o n h n f v u d  (1976)  f o r  a  d i s c u s s i o n ,  i n  L a k a t o s i a n  terms, o f  
t h e  K e y n e s i a n  R e v o l u t i o n  i n  t h e  postwar p e r i o d .  



i n s t e a d ,  e c o n o m e t r i c  r e s u l t s  s h o u l d  b e - v i e w e d  a s  n c i r c u m s t a n t i a l  

e v i d e n c e *  a i d i n g  t h e o r i s t s  i n  t h e i r  c h o i c e  o f  w h i c h  r e s e a r c h  

p r o g r a B r a e  o u g h t  t o  b e  p u r s u e d  b y  them.  Some e m p i r i c a l  e v i d e n c e  

i s  p r e s e n t e d  o n  t h e  r e l a t i v e  u s e f u l n e s s  o f  n o n i # a l r a s i a n  a n d  

U a l r a s i a n  m o d e l s  i n  t h e  C a n a d i a n  c o n t e x t .  - 

I n  c h a p t e r  4, we r e p o r t  o u r  o m  a t t e m p t s  a t  c o n s t r u c t i n g  a 

n o n - B a l r a s i a n  m o d e l ,  making u s e  o f  H a h n 8 s  i n s i g h t s  o n  t h e  

p o s s i b i l i t y  a n d  l i k e l i h o o d  of b o o t s t r a p  o r  self  - f u l f i l l i n g  

e q u i l i b r i a .  I n  a d d i t i o n  to  t h i s ,  w e  i n c l u d e  a n  e n d o g e n o u s  

l e a r n i n g  t h e o r y  i n  o u r  m&el, u t i l i z i n g  B a y e s i a n  d * e c i s i o n  

t h e o r y .  This e n a b l e s  u s  n o t  o n l y  t o  sp&k o f  t h e  e x i s t e n c e  o f  
- - 

( n o n - Y a l r a s i a n )  e q u i l i b r i a ,  b u t  a l s o  of  t h e  a d j u s t m e n t  m e c h a n i s m  

s t e e r i n g  t h e  e c o n o m y  t o w a r d s  t h e s e  e q u i l i b r i a .  f n  o t h e r  w o r d s ,  

r e a l  time a n d  e x p e c t a t i o n s  f o r m a t i o n  f o r m  an i n t e g r a l  p a r t  o f  

the model .  A l t h o u g h  n o b o d y  k n c w s  f o r  sure tlhow p e o p l e  r e a l l y  

l e a r n n ,  a s  t h e  m u l t i t u d e  o f  d i f f e r e n t  t h e o r i e s  of l e a r n i n g  i n  

p s y c h o l o g y  i n d i c a t e s ,  we f e e l  c o n f i d e n t  t h a t  t h e  B a y e s i a n  

a p p r o a c h  b r i n g s  o u t  t h e  c e n t r a l  e l e m e n t  o f  l e a r n i n g  i n  a n  

e c o n o m i c  c o n t e x t ,  w h e r e  nev o b s e r v l t i o n s  on  a small number  o f  

k e y  v a r i a b l e s  b e c o m e  a v a i l a b l e  t o  e a c h  a g e n t  e v e r y  d a y ,  a n d  
., 

t h e s e  c @ s e r o a t i o n s  a re t h e n  u s e d  b y  t h e  i n  d i v i d u a l  a g e n t  t o  
;a 

u p d a t e  h>s * p e r s o n a l  t h e o r y w  a b o u t  t h e  w o r l d ,  

C h a p t e r  5 r e p o r t s  t h e  m a i n  c o n c l u s i o n s  t h a t  c a n  b e  d r a w n  

frotn t h e  t h e s i s  a s  w e l l  a s  t h e  p o s s i b i l i t i e s  f o r  f u r t h e r  

r e s e a r c h .  Some o f  t h e  Dore t e c h n i c a l  a s p e c t s  o f  t h i s  t h e s i s ,  

i n c l u d i n g  the d e v e l o p m e n t  a n d  Monte C a r l o  s i m u l a t i o n s  o f  a 



L 

colnpu t a t i o n a l l y  c h e a p  estimator f o r  t h e  switching r e g r e s s i o n  

case, are r e l e g a t e d  t o  a number of a p p e n d i c e s  a t  t h e  b a c k ,  

F i n a l l y ,  we would l i k e  to re-iterate t h a t ,  paraphras ing  Bowden 

(1978a, p.  v i i i ) ,  we may n o t  h a v e  produceh a n ~ ~ t  a n d  p o l i s h e d  
-- 

jeweln but h a v e  i n s t e a d  wandered " w i t h  t h e  h o p e  of p i c k i n g  u p  a 

few stones w h i c h  may b e  i n d i c a t i o n s  of more v a l u a b l e  f i n d s  t o  

come. 



11. A SURVEY OF bOB-IALBASIAE ECOROHICS. 

I n  t h i s  c h a p t e r  we g i v e  a s e l e c t i v e  survey o f  s o - c a l l e d  

H d i s e q u i l i b r i u m M  m o d e l s  w h i c h  e x p l i c i t l y  c h a l l e n g e  t h e  
'I 

t r a d i t i o n a l  n e o c l a s s i c a l  a s s u m p t i o n  of  t a t o n  neaent a n 3  t h e  

a u c t i o n e e r .  1 T h e  t e r n  d i s e q u i l i b r i  urn is v e r y  m i s l e a d i n q ,  

h o w e v e r ,  a s  a l l  t h e  m o d e l s  d i s c u s s e d  below a r e  e q u i l i b r i u m  

m o d e l s  w i t h  t h e  c n l y  d i f f e r e n c e  b e i n g  t h e  f a c t  t h a t  t h e  

a u c t i o n e e r ,  who serves a s  a u s e f u l  d e v i c e  e n s u r i n g  c o n t i n u o u s  

m a r k e t  c l e a r i n g  i n  t h e  t r a d i t i o n a l  m o d e l s ,  h a s  teen t l l a i d - o f f t l .  

R o u g h l y  s p e a k i n g  a l l  t h e  models h a v e  i n  comba  t h e  e x p l i c i t  aim 

o f  , - r i v i n g  a m a c r o e c o n o m i c  m o d e l  from m i c r o e c o n o m i c  

f o u n d a t i o n s ,  m o s t l y  b p u s i n g  h i g h l y  a g g r e g a t e d  a g e n t s .  T h e  

s e c o n d  cornlaon d e n o m i n a t o r  is the f a c t  t h a t  r aos t  m o d e l s  d e r i v e  
* 

t h e i r  r a i s o n  d ' e t r ~  from Keynesv _ G ~ ~ & ~ ~ &  Tkoyy a n d  s e v e r a l  

c o n c e p t s  i n t r o d u c e d  by Keynes w i t h o u t  e x p l i c i t  d e r i v a t i o n s  a r e  

i n  f a c t  b y - p r o d u c t s  of t h e  m o d e l s  d e s c r i b e d  below.  E x a m p l e s  a r e  

t h e  c o n s u w p t i o n  f u n c t i o n ,  i n v o l u n t a r y  u n e m p l o y m e n t  a n d  t h e  

lThe a u c t i o n e e r ,  w h o s e  b e h a v i o u r  is  n o t  b a s e d  o n  m a x i m i z a t i o n  
p r i n c i p l e s ,  p r e c l u d e s  W a l r a s i a n  g e n e r a l  e q u i l i b r i u m  t h e o r y  from 
e s t a b l i s h i n g  a c c ~ ~ l e t e l y  p s y c h o l o g i s t i c M  e x p l a n a t i o n  of  t h e  
economic s y s t e m .  I n  t h i s  sense, t h e  n o n - N a l r a s i a n  m o d e l s  we 
d i s c u s s  telov aim a t  such a n  e x p l a n a t i o n  a n d  h e n c e  e x h i b i t  a 
h i g h e r  d e g r e e  o f  c o n s i s t e n c y .  See a l s o  Arrow (1959 ,  p. 4 3 )  a n d  
B o l a n d  (1982,  p .  5 0 - 5 1 ) .  



m u l t i p l i e r ,  

i f f n  an e c o n o a y  w i t h o u t  a n  a u c t i o n e e r  is  d e s c r i b e d ,  it is 
-#  

u s e f u l  - a s  a f i r s t  a p p r o x i m a t i c n  - t o  a s s u m e  the p r i c e  v e c t o r  
-. 

t o  b e  f i x e d  a l t o g e t h e r .  S e c t i o n  2 d e s c r i b e s  m o d e l s  o f  t h i s  type, 

s t a r t i n g  w i t h  t h e  vork of P a t i n k i n  ( 1 9 5 6 )  a n d  C l o v e r  ( 1 9 6 5 )  a n d  

r e f i n e d  by  B a r r o  a n d  G r o s s m a n  ( 1 9 7 1 ,  1 9 7 5 )  a n d  B e n a s s y  ( 1 9 7 5 ) .  

T h i s  s e c t i o n  i n c l u d e s  a n  e x t e n s i v e  e x a m p l e  o f  a d i s e q u i l i b r i u m  

m o d e l  b a s e d  bn Benassy (1 978) .  S e c t i o n  3  describe^:^ . ' t h e  ma i n  

criticism these t y p e s  of m o d e l s  h a v e  e n c o u n t e r e d  i n  t h e  

l i t e r a t u r e -  I n  s e c t i o n  4 a number  of m d e l s  are d e s c r i b e d  w h i c h  

c a r r y  t h e  a n a l y s i s  one s t e p  f u r t h e r  a n d  e x p l i c i t l y  i n t r o d u c e  

p r i c e  s e t t i n g  b e h a . v i o u r .  I n  t h e  absence of  t h e  a u c t i o n e e r  a n d  

w i t h  r e c o g n i t i o n  of d i v e r g e n c e s  between p l a n s  aad  r e a l i z a t i o n s  
I 

i t  i s  a r e a s o n a b l e  a s s u m p t i o n ,  f o l l o d n g  A r r o w  ( 1 9 5 9 ) ,  t o  a s s i g n  

t h e  t a s k  of p r i c e  s e t t i n g  t o  one ( o r  s o m e )  of t h e  a g e n t s ,  i.e. 

t o  i n t r o d u c e  s o m e  s o r t  o f  i m p e r f e c t l y  c o m p e t i t i v e  b e h a v i o u r .  T h e  

m o d e l s  d e s c r i b e d  " i n  t h i s  s e c t i o n  c o n k e q u e n t l y  e x h i b i t  a n  

i n c r e a s i n g  l e v e l  o f  m a t h e m a t  i c a  1 s o p h i s t i c a t i o n  t o g e t h e r  w i t h  

d e c r e a s i n g  e m p i r i c a l  t r a c t a b i l i t y .  I n  the last s e c t i o n  we g i v e  

s o m e  c o n c l u d i n g  r e m a r k s .  I n  A p p e n d i x  A t o  t h i s  t h e s i s  some o f  

t h e  l o n g e r  d e r i v a t i o n s  f rom s e c t i o n  2 a r e  p r e s e n t e d  i n  d e t a i l -  
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The e a r l i e s t  a t  t e m p t  t o  d e a l  w i t h  e c o n o m i e s  c h a r a c t e r i z e d  

by  s t i c k y  p r i c e s  a n d  w a g e s  is P a t i o k i n  (1 956). I n  c h a p t e r  1 3  of 

h i s  book, Honey, Ingnst, and Pg_i_c_e~, h e  d i s c u s s e s  i n v o l u n t a r y  

u n e m p l o y m e n t ,  w h i c h  c a n  o n l y  o c c u r  i f  f i r m s  a r e  o f f  t h e i r  

P a l r a s i a n  l a b o u r  denand  c u r v e .  H o e v e r ,  t h i s  c u r v e  is d e r i v e d  o n  

t h e  i m p l i c i t  a s s u m p t i o n  t h a t  firms c a n  sell a l l  o f  t h e  r e s u l t i n g  

o u t p u t  a t  t h e   reva ailing p r i c e s .  A s  soon a s  t h i s  a s s u m p t i o n  is 

v i o l a t e d  and firms e n c o u n t e r  a sa les  c o n s t r a i n t ,  t h e  r e s u l t i n g  

l a b o u r  denand w i l l  d i f f e r   fro^ t h e  H a l r a s i a n  l a b o u r  demand. I n  a 

s u b s e q u e n t  c o n t r i b u t i o n  C l o w r  (1965)  a n a l y z e s  t h e  b e h a v i o u r  o f  

h o u s e h o l d s  w i t h  and w i t h o u t  q u a n t i t y  c o n s t r a i n t s .  N o t i o n a l  

b e h a v i o u r  is d e f i n e d  a s  r e s u l t i n g  from u t i l i t y  m a x i m i z a t i o n  

s u b j e c t  t o  t h e  b u d g e t  c o n s t r a i n t .  B o w e v e r  t h i s  n o t i o n a l  

b e h a v i o u r  is o n l y  r e l e v a n t  when t h e  e c o n o m y  is i n  e q u i l i b r i u m  

a n d  a l l  p l a n s  a r e  r e a l i z e d .  As s o o n  a s  t h e  p r i c e  v e c t o r  is 

d i f f e r e n t  from the U a l r a s i a n  m a r k e t  c l e a r i n g  p r i c e  v e c t o r  a n d  is - 
f i x e d ,  s o m e  a g e n t s  u i l l  be u n a b l e  t o  r e a l i z e  t h e i r  n o t i o n a l  

b e h a v i o u r  a n d  i n s t e a d  r i l l  send effgffg&~g s i g n a l s  t o  the m a r k e t .  

E f f e c t i v e  b e h a v i o u r  is defined a s  t h e  r e s u l t  of  u t i l i t y  

m a x i . m i z a t i o n  s u b j e c t  t o  t h e  b u d g e t  c o n s t r a i n t  and t h e  q u a n t i t y  

c o n s t r a i n t  (s) d u e  t o  t h e  m u r o n g * *  p r i c e  v e c t o r .  B e l o w  we w i l l  

d i s c u s s  t h e  d i f f e r e n t  d e f i n i t i o n s  o f  e f f e c t i v e  b e h a v i o u r  i n  t h e  

s u b s e q u e n t  l i t e r a t u r e  f o l l o v i n g  C l o u e r  and P a t  i n k i n .  

Using t h e  d u a l  d e c i s i o n  h y p o t h e s i s ,  C l o v e r  i s  a b l e  t o  show .' 
t h a t  t h e  K e y n e s i a n  c o n s u m p t i o n  f u n c t i o n  is t h e  e f f e c t i v e  demand 



for g o o d s  when h o u s e h o l d s  are unable to sell a s  much l a b o u r  a s  

t h e y  wish a t  t h e  e x i s t i n g  sec tor  of prices. This can b e  

c l a r i f i e d  by t h e  f c l l o u i n g  e x a m p l e ,  w h i c h  i s  a s i m p l e  v e r s i o n  of 

C l o w e r g s  model. Suppcse there are two g o o d s ,  l a b o u r  and a 

c o n s u m p t i o n  g o o d ,  denoted by L and C r e s p e c t i v e l y .  H o u s e h o l d s  

h a v e  t h e  f o l l o w i n g  utility function: 

L a l ,  a 2  > 0 

where T is t h e  m a x i ~ n m  number of hours s u p p l i e d ,  which is 
4 

assumed fixed. H o u s e h o l d s  face t h e  f o l l o w i n g  b u d g e t  constraint: 

where w and  p a r e  t h e  wage ra and t h e  price of  the c o n s u m p t i o n  

good respec t ive1  fr and R is t h e  a n t i c i  pa ted d i s t r i b u t e d  prof  i ts  

w h i c h  a r e  assumed t o  b e  f i x e d .  The n o t i o n a l  l a b o u r  s u p p l y  a n d  

g o o d s  demand a r e  now o b t a i n e d  b y  maximiz ing  ( 1 )  spb jec t  t o  ( 2 ) :  



T h e s e  n o t i o n a l  s c h e d u l e s  are a function o f  wages a n d  p r i c e s  p l u s  

the e x o g e n o u s  v a r i a b l e s  o n l y .  
\ 

Suppose now t h a t  t h e  h o u s e h o l d  is constrained i n  t h e  labour 

market and c a n  only sell Lo un@@ o f  l a b o u r  where L o < L s .  T h e  
P 

h o u s e h o l d  is now forced t o  a b s t a i n  from its n o t i o n a l  demand f o r  / 
c o n s u m ~ t i o n  g o o d s  and instead sends e f f e c t i v e  s i g n a l s  to  the 

market ,  The relevant m a x i m i z a t i o n  p ~ h b l e m  is now a s  follows: 

@ A X  U = a1 *log (C) + a2*log (T-Lo) 
tc3 

T h i s  yields t h e  e f f e c t i v e  (or to use Cl~wer's  t e r m i n o l o g y ,  

c o n s t r a i n e d )  d e ~ l a n d  for c o n s u m ~ t i o p  goods, d e n o t e d  b y  Zde : 



I 

where Y d e n o t e s  e x o g e n c u s  noaa ina l  i n c o m e .  T h i s  e x p r e s s i o n  is  o f  

course n o t h i n q  - ~ l s e  t h a n  t h e  K e y n e s i a  n consumption f u n c t i o n  i n  

which q u a n t i t y  s i g n a l s  e n t e r  t h e  b e h a v i  o u r  o f  t h e  househo1ds.z 

Clower a l s o  s h o w s  t h a t ,  i n  the case o f  effective b e h a v i o u r  

due t o  the existence of- q u a n t i t y  c o n s t r a i n t s ,  Walrasg Law is no 

longer v a l i d :  

C o n t r a r y  t o  t h e  f i n d i n g s  of t r a d i t i o n a l  t h e o r y ,  e x c e s s  
d e a a n d  may f a i l  t u  a p p e a r  a n y w h e r e  i n  t h e  economy u n d e r  
c o n d i t i o n s  o f  less t h a n  f u l l  e m p l o y m e n t  (1965 ,  p. 122)  

This p o i n t  is a l s o  s t r e s s e d  b y  L e i j o n h u f v u d  ( 1 9 6 7 ,  1 9 6 8 ,  1969)  n 
i n  h i s  i m p o r t a n t  r e - i n t e r p r e  t a t i o n  o f  K e y n e s 8  2~x12. 

L e i j o n h u f v u d  s u g g e s t s  t h a t  t h e  basic n o v e l t y  i n  t h e  economics o f  

Keynes is the fact t h a t  p r i c e s  d o  not a o v e  i n f i n i t e l y  f a s t e r  

t h a n  q u a n t i t i e s .  I n  t h i s  sense an  a n a l y s i s  w h i c h  t a k e s  t h e  

extromp case a n d  a s s u m e s  t o t a l  p r i c e  i n f l e x i b i l i t y  c o u l d  b e  a 

r e a s o n a b l e  (first) a p p r o x i m a t i o n  t o  K e y n e s *  p r i c e  t h e o r y .  3 

------------------ 
= T h e  d i f f e r e n c e  b c t u e e n  t h e  n a t i c n a l  a n d  e f f e c t i v e  d e m a n d s  f o r  
c o n s u ~ ~ t i a n  g o o d s  l i es  i n  t h e  e x o g e n e i t y  of i n c o m e  i n  t h e  l a t t e r  
case,  c a u s e d  by a c o n s t r a i n t  i n  t h e  l a b o u r  market. Because 
h o u s e h o l d s  i n  t h i s  s i m p l e  model h a v e  no p o s s i b i l i t y  of  s a v i n g ,  
t h e y  always c o n s u m e  t h e i r  entire i n c o m e ,  L a t e r  m o d e l s  by Benassy 
(1975) , f l a l i n v a u d  ( 1 9 7 7 )  a n d  a u e l l b a u e r  a n d  P o r t e s  ( 1 9 7 8 )  

i n t r o d u c e  r e a l  b a l a n c e s  i n t o  t h e  u t i l i t y  function, I n  t h a t  case 
h o u s e h o l d s  save by a c c u m u l a t i n g  money balances and  t h e  n a r g i n a l  
p r o p e n s i t y  t o  c o n s u m e  i s  n o t  n e c e s s a r i l y  e q u a l  t o  u n i t y .  C o m p a r e  
e q u a t i o n  ( 2 3 )  i n  t h e  text. 

3 8 c c o r d i n g  t o  l3 , razen  (1980) , the main problem w i t h  
L e i j o n h u f v u d g s  a ~ ~ r o a c h  is t h a t  n o w h e r e  d o e s  h e  f o r m a l i z e  his 
concepts i n t o  a m o d e l  based  o n  t h e  m a x i m i z a t i o n  p r i n c i p l e .  I f  we 
want t o  formal ize  an economy i n  which, a s  L e i j o n h n f v u d  s u g g e s t s ,  
p r i c e s  a d j u s t  aore s l o w l y  t h a n  q u a n t i t i e s ,  we run i n t o  s e r i o u s  
m o d e l i n g  p r o b l e m s  b e c a u s e  we w o u l d  have t o  c o n s t r u c t  a n  
e x p l i c i t l y  d y n a m i c  i a o d e l .  B e n a s s y  (1976)  is a n  e x a m p l e  of a 
m o d e l  t h a t  a t t e r a ~ t s  t o  i n c o r p o r a t e  L e i j o n D u f v u d 8 s  i d e a s  
r e g a r d i n g  t h e  r e l a t i v e  s p e e d  of a d j  n s t a e n t .  



L e i  j o n h u f v u d  st a t  es t h e  basic f e a t u r e s  of K e y n e s i a n  p t i - c e  

t h e o r y  2 (i) a g e n t s  maximize objective f u n c t i o n s ,  (ii) p r i c e  

c e n t i v e s  d o  work ,  ( i i i )  t h e r e  may e x i s t  a f u l l  employ i r i en t  

v e c t o r ,  (iv) there is n o  a w t i o n e e r  (1 967, pp. 

\ Barro a n d  G r o s s o a n  (1971 ,  1976)  combine P a t i n k i n ' s  analysis 

of firms under d i s e q a i l i b r  inla c o n d i t i o n s  w i t h  C l o w e r  ' s  a n a l y s i s  
- 

o f  h o u s e h o l d s  facing q u a n t i t y  c o n s t r a i n t s .  - T h e y  use t h e  f i x  

p r i c e  method t o  d e r i v e  the d i f f e r e n t  equilibria t h a t  map r e s u l t ,  

d e p e n d i n g  on t h e  d i f f e r e n t  p r i c e -  wage c o n s t e l l a t i o n s .  

D i s t i n g u i s h i n g  t k c  g o o d s ,  l a b o u r  g o o d ,  t h e y  
- 

s h o w  t h e  e r e o c e  of t h r e e  excess 
> 

s u p p l y ,  g e n e r a l  excess  demand,  a n d  a case of excess demand 

f o r  c o n s u m ~ t i o n  g o c d s  a n d  excess l a b o u r .  In B a r r o  a n d  

G r o s s m a n  (1976)  t h e y  expand  t h e  m o d e l  b y  a d d i n g  price 

a d j u s t m e n t  e q o a t i o n s  o f  t h e  u s u a l  ( a d  h o c )  k i n d  where 

d e p e n d s  o n  the e x c e s s  e f f e c t i v e  demand. 5 As A r r o w  (1959)  p ~ i n t e d  

o u t ,  h o w e v e r ,  t h e s e  f u n c t i o n s  d o  n o t  make s e n s e  u n d e r  c o n d i t i o n s  

of d i s e q u i l i b r i u m ,  so  t h a t  we cannot r e a l l y  t a k e  s e r i o u s l y  t h e  
/'- 

r e s u l t i n g  t o  t h e  W a l r a s i a n  e q u i l i b r i  urn w h i c h  t h e y  ------------------ 
' The  term i s  due t o  H i c k s  (1965) . T h i s  method 
a n a l y z e s  w i l l  r e s u l t  i f  o n e  t a k e s  t h e  p r i c e  
v e c t o r  t o  b e  f i x e d ,  i . e .  i f  o n e  a s s u m e s  t h a t  the p e r i o d  is  s h o r t  
e n o u g h  f o r  p r i c e s  t o  r e m a i n  f i x e d .  

5Barr0 ( 1 9 7 2 )  discusses m o n o p o l i s t i c  p r i c e  s e t t i n g  u n d e r  
s t o c h a s t i c  demand  a n d  claims t o  d e r i v e  t h e  u s u a l  price 
a d  j u s t t t l e n t  e q u a t i o n  f r o m  t h e  m a x i m i z i n g  ' b e h a v i o u r  o f  t h e  firm. 
R o v e v e r ,  a s  G o r d o n  (1981)  n o t e s ,  what  Barro calls excess d e g a ~ d  
i s  n o t  what is u s u a l l y  m e a n t  by  t h a t  term ( i t  c o r r e s p o n d s  t o  t h e  
error term o f  t h e  s t o c h a s t i c  demand  c u r v e ) .  



p r e d i c t . %  Below w e  d i s c u s s  q u a w t i t y  c o n s t r a i n e d  m o d e l s  t h a t  

i n c l o d e  p r i c e  s G t t . i o g  b 4 % a v i o u r  i o  a t h e o r e t i c a l l y  more 
\ 

c o n v i n c i n g  fashion. The most s o p h i s t i c a  t e d  c o n t r i b u t i o n  i n  t h e  

c l a s s  o f  f i x  pr ice  models without e n d o g e n o u s  price s e t t i n g  i s  

B e n a s s y  ( l 9 7 5 ) ,  a laodel  t h a t  i s  a l s o  u s e d  by M a l i n v a u d  ( 1  977) . 
-- 

T h i s  model is s k e c h e d  i n  sone d e t a i l  i n  order t o  c l a r i f y  t h e  

n a t u r e  of e q u i l i b r i o r a  i n  q u a n t i t y  c o n s t r a i n e d  n o d e l s  of t h i , s  
" 

s o r t ,  T h e  m o d e l  describes a m o n e t a r y  economy w h e r e  all 

t r a n s a c t i o n s  are against money o n l y .  P r i c e s  of a l l  g o o d s  a r e  

assumed t o  b e  fixed. D u r i n g  a given p e r i b d ,  i n d i v i d u a l s  v i s i t  

s o c c e s s i v e  markets ex ~ r e s s i n g  net e f f e c t i v e  den tands  a g a i n s t  

money. T h e  .;in t o d y  o f  t h e  p a p e r  uses a  s i m p l t a n ~ o u s  version o f  
7 

t h e  m o d e l  w i t h  t a t o n n e m e n t  i n  q u a n t i t i e s . \ ? ,  Hhen t r a d i n g  a t  
'd 

n o n - H a l r a s i a n  prices takes p l a c e ,  t h e r e  e x i s t s  d i s e q u i l i b t i u r a  
I 

somewhere in t h e  system a n d  n e t  e f f e c t i v e  d e m a n d s  a re  t h e  

r e l e v a n t  s i g n a l s .  B e f o r e  d e f i n i n g  t h e s e  e f f e c t i v e  d e a a n d s ,  two ,- 
up .- 

i m p o r t a n t  c o n c e p t s  n e e d  t o  b e  e x p l a i n e d ,  n a n e l y  t h e  r a t i o n i n g -  

s c h e m e  and  the p ~ r c e i v e d  c o n s t r a i n t s .  When a g e n t s  are on t h e  

s h o r t  s i d e  of a  m a r k e t  t h e y  c a n n o t  a i l  b e  s a t i s f i e d  a n d  a  

rationing s c h e m e  h a s  t o  b e  i n t r o d u c e d  i n  t h e  aodel.8 

6 ~ n o t h e r " ' c o n t r i b u t  ion by G r o s s m a n  (1971) suffers from t h e  same 
defect i n  t h a t  o r d i n a r y  a d  justmeat f ~ n c t i o n s ~ a a r e  u s e d  i n  a 
d i s e q n i l i b r i n n  s e t t i n g .  

7Tn a n  a p p e n d i x  t o  Benassy (1976) t h e  s e q u e n t i a l  t r a d i n g  v e r s i o n  
o f  t h e  a o d e l  i s  ~ x ~ l i c i t l y  a n a l y z e d .  T h e  o r d e r  i n  w h i c h  m a r k e t s  
a r e  v i s i t e d  is a s s n g l e d  exogenous ,  B e n a s s y  claims t h a t  t h e  t w o  
~ o d e l s  y i e l d  comparable r e s u l t s .  

8 A s  Drazen h a s  n o t e d ,  s e v e r a l  t y p e s  o f  r a t i o n i n g  s c h e m e s  have  
b e e n  used i n  t h e  1 i t e r a t u r e :  d e t e r m i n i s t i c ,  s t o c h a s t i c ,  
m a n i p u l a b l e ,  n o n - ~ a n i p u l a b l e  ( 1980,  p. 2 8 8 ) .  See a l s o  s e z t i o n  4 



B e n a s s  y i m p o s e s  t h e  f o l l o w i n g  i n h e r e n t l y  r e a s o n a b l e  h y p o t h e s e s  

r e g a r d i n g  t h e s e  f u n c t i o n s :  (i) vo lun  t a  ry e x c h a n g e :  o n e  c a n n o t  

force a n y  agent t o  t r a d e  more t h a n  h e  wishes, (ii) f r i c t i o n l e s s  

markets: t h e r e  c a n n o t  b e  b o t h  r a t i o n e d  .sellers a n d  b u y e r s  i n  t h e  

s a m e  market, (iii) a ' l l  r a t i o n i n g  functions a r e  c o n t i n u o u s  

f u n c t i o n s  of e f f e c t i v e  demands. A s e c o n d  i m p o r t a n t  concept f o r  

t h e  d e t e r m i n a t i o n  o f  e f f e c t i v e  d e m a n d s  i s  t h a t  o f  c o n s t r a i n t  

p e r c e p t i o n .  T o  s i m p l i f y  t h e  a n a l y s i s ,  Benassy a s s u m e s  

s p e c i a l i z e d  g o o d s ,  i.e. ,a g i v e n  agent  i s  e i t h e r  a d e m a n d e r  o r  a 

s u p p l i e r  of t h e  g o o d  but h e  n e v e r  c h a n g e s  sides. A p e r c e i v e d  

constraint is defined a s  t h e  maximum a m o u n t  an a g e n t  e x p e c t s  t o  

b e  a b l e  t o  t r a d e  o n  a n y  g i v e n  market. F u r t h e r m o r e ,  i t  i s  a s s u m e d  

t h a t  t h e  a g e n t s  e s t i m a t e  these p e r c e i v e d  c o n s t r a i n t s  a s  a  

f u n c t i o n  o f  a l l  t h e i r  i n f o r m a t i o n ,  v h i c h  i n  r n  is a  f u n c t i o n  Y-' 
o f  a l l  e f f e c t i v e  d e m a n d s .  A g a i n  a number o f  h y p o t h e s e s  is  made 

r e g a r d i n g  t h e  n a t u r e  of t h e  p e r c e i v e d  c o n s t r a i n t  f u n c t i o n s :  (i) 

a g e n t s  o n  t h e  l o n g  s i d e  of a market t a k e  t h e i r  r e a l i z e d  

t r a n s a c t i o n  a s  t h e  p e r c e i v e d  ( o b j e c t i v e )  c o n s t r a i n t ,  (ii) a g e n t s  
@ .  

t h a t  c a n  f u l f i l  t h e i r  net d e m a n d s  may p e r c e i v e  ( s u b j e c t i v e l y )  

"some a d d i t i o n a l  t r a d i n g  p o s s i b i l i t i e s  i n  t h e  same d i r e c t i o n ,  

t e s p e c i a l l y  i f  they a r e  on t h e  s h o r t  side o f  t h e  market, a n d  

{ i i i )  t h e  p e r c e i v e d  e o n s t r a  i n t  f u n c t i o n s  are c o n  t i n u o n s  i n  t h e i r  

a r g u m e n t s .  $ 

s ( c o a t ' d )  of G r a n d r e o n t  (1977a) f o r  a d i s c u s s i o n  of d i f f e r e n t  
r a t i o n i n g  s c h e m e s ,  a s  u e l l  a s  Benassy ( 1 9 7 7 )  a n d  (1982 ,  p. 
1 7 - 2 7 )  . 



T h e  n e x t  i m p o r t a n t  i n g r e d i e n t  i n  B e n a s s y l s  analysis is t h e  

u t i l i t y  f u n c t i o n  w h i c h  i n c r u d e s  money  b a l a n c e s  a s  a s t o r e  of 

v a l u e  y i e l d i n g  i n d i r e c t  u t i l i t y .  R o u g h l y  s p e a k i n g ,  t h i s  i l l d i r e c t  

u t i l i t y  can be s e e n  a s  r e s u l t i n g  from t h e  r e c u r s i v e  s o l u t i o n  o f  . 
a  m u l t i p e r i o d  s t o c h a s t i c  o p t i m i z a t i o n  p r o b l e m . 9  We now h a v e  a l l  

t h e  i n g r e d i e n t s  n e c e s s a r y  t o  g i v e  t h e  B e n a s s y  d e f i n i t i o n  of 

e f f e c t i v e  d e m a n d s .  T h e  n e t  e f f e c t i v e  d e m a n d  f o r  g o o d  h  is t h e  

h - t h  c o m p o n e n t  o f  t h e  v e c t o r  t h a t  m a x i m i z e s  u t i l i t y  g i v e n  t h e  

budget c o n s t r a i n t  a n d  t h e  p e r c e i v e d  c o n s t r a i n t s  i n  a 11 ma rke ts 

o t h e r  t h a n  t h a t  f o r  gocd h .10  O n l y  t h i s  effective d e m a n d  f o r  h 

d ( a n d  n o n e  o f  t h e  c t h e r  c o m p o n e n t s )  is s u b m i t t e d  t o  t h e  r a a r k e t . 1 1  

I n  t h i s  s e n s e  the a g e n t s  a r e ,  to u s e  t h e  w ~ r d s  o f  D r a z e n  ( 1 9 8 0 ,  

p.  289 ) ,  a l l o w e d  t o  z e x p e r i r n e n t M :  t h e y  may s u b m i t  e f f e c t i v e  
1 

, d e m a n d s  t h a t  v i o l a t e  t h e i r  c o n s t r a i n t s  i n  o r d e r  t o  f i n d  out 

w h e t h e r  t h e s e  c o n s t r a i n t s  are b i n d i n g .  B e n a s s y  g o e s  o n  t o  s h o w  

t h e  e x i s t e n c e  o f  a s o - c a l l e d  R - e q u i l i ~ r i u m  w h e r e  e f f e c t i v e  ------------------ 
9 8 u e l l b a u e r  a n d  F o r t e s  (1978) .  i n  a rnodel s i m i l a r  t o  F e n a s s y  
( 1 9 7 5 )  , i n v o l v i n g  n a x i ~ i z a t i o n  b y  f i r m s  a n d  h o u s e h o l d s  o v e r  t w o  
p e r i o d s ,  d e r i v e  t h e  i n d i r e c t  u t i l i t y  of money.  T h e y ,  l i k e  
B e n a s s y ,  p o i n t  o u t  t h a t  t h e  m u l t i p l i e r s  m i g h t  become very 
u n s t a b l e  d u e  t o  e x p e c t a t i o n s  e f f e c t s  o n  m o n e y  b a l a n c e s .  S e e  a l s o  
G r a n d m o n t  ( l 9 7 7 a ) ,  sect i o n  2 f o r  a d i s c u s s i o n  o f  t h e  r o l e  o f  
e x p e c t a t i o n s  i n  t h i s  t y p e  s8 a n a l y s i s  a s  well a s  f u r t h e r  
r e f e r e n c e s .  

l o a n  a l t e r n a t i v e  d e f i n i t i o n  of e f f e c t i v e  b e h a v i o u r  i s  given b y  
Dreze ( 1 9 7 5 ) .  I n  R i s  m o d e l  a g e n t s  t a k e  i n t o  a c c o u n t  t h e  
c o n s t r a i n t s  o n  ail markets when f o r m i n g  t h e  e f f e c t i v e  d e m a n d  f o r  
a c e r t a i n  g o o d .  T h i s  m o d e l  f u r t h e r m o r e  d i f f e r s  from B e n a s s y ' s  i n  
t h a t  p r i c e s  a r e  r i g i d  b u t  n o t  fixed. See a l s o  D r a z e n  (1980,  p. 
287- 28 8 ) .  

1 1 I n  order  t o  o b t a i n  t h e  e f f e c t i v e  d e m a n d s  f o r  the o t h e r  g o o d s ,  
t h e r e  w i l l  b e  3s many o p t i ~ i z a t i o n  p r o g r a m m e s  t o  be  c a l c u l a t e d  
a s  t h e r e  a r e  g o o d s ,  e x c l u d i n g  money. 



d e m a n d s ,  p e r c e i v e d  c o n s t r a i n t s ,  a n d  r e a l i z e d  t r a n s a c t i o n s  a r e  

a l l  c o n s i s t e n t  w i t h  the r a t i o n i n g  a n d  c o n s t r a i n t  p e r c e p t i o n  

f u n c t i o n s  a n d  t h e y  max i rn i ze  u t i l i t y  o v e r  t h e  r e l e v a n t  c o n s t r a i n t  
, 

set.12 T o  c l a r i f y  t h e  nature o f  s u c h  a K - e q u i l i b r i u m  we p r e s e n t  

an  e x a r s p l e  t h a t  is d u e  t o  B e n a s s y  (1978)  T h e r e  a r e  a g a i n  t w o  

goods, l a b o u r  a n d  a c o n s u m p t i o n  good ,  d e n o t e d  b y  L a n d  C ,  w i t h  

wage  r a t e  v a n d  p r i c e  F, F u r t h e r m o r e ,  t h e  s t o c k  o f  money 

b a l a n c e s  is denoted by H. The h o u s e h o l d ~ s  u t i l i t y  f u n c t i o n  is a s  

f o l l o w s :  

a n d  the h o u s e h o l d ' s  b u d g e t  c o n s t r a i n t  is: 

w h e r e  H i  a n d  H a r e  i n t i t i a l  a n d  f i n a l  money b a l a n c e s  

r e s p e c t i v e l y ,  a n d  R is t h e  f i r m s '  p r o f i t s ,  assumed t o  be  

d i s t r i b u t e d  t o  t t e  h o u s e h o l d s .  Thq f i r m s  h a v e  a s h o r t  r u n  ------------------ 
1 2 G r a a d m o n t  ( 1 9 7 7 b )  p o i n t s  o u t  that t h e  logic o f  the B e n a s s y  
a n a l y s i s  i n p l i  es r e c o n t r a c t i n g  among a g e n t s  a t  f i x e d  p r i c e s  or  
t a t o n n e w a t  i n  quantities ( t h e  m u l t i p l i e r  e f f e c t )  , a n d  t r a d i n g  
a t  m f a l s e ' s  qnantities i s  a s s u n e d  away. T h i s  p o i n t  w a s  a l s o  4 
r e c o g n i z e d  b y  Benassy ( 1  975,  1 9 7 6 )  . - l 
13This e x a m p l e ,  w h i c h  we follow q u i t e  c l o s e l y ,  h a s  a l s o  been  
u s e d  by  G r a n d m o n t  (1977b) , W e g . i s h i  ( 1 9 7 9 ) ,  c h a p t e r  5, a n d  in a 
s l i g h t l y  m o d i f i e d  f o r n  by Y a l i n v a u d  ( 1 9 7 7 ) .  

, , 



p r o d u c t i o n  f u n c t i o n  of t h e  f o l l o w i n g  k i n d  : 

- 
T h e r e  a r e  n o  i n v e s t m e n t s  o r  i n v e n t o r i e s .  1 4  F i r m s  are a s s u m e d  t o  

m a x i m i z e  p r o f i t s  t h a t  a r e  d e f i n e d  a s :  

The n o t i o n a l  l a b o u r  demand a n d  g o o d s  s u p p l y  are o b t a i n e d  by 

s a x i m i z i n g  the p r o f i t  f u n c t i o n  ( 1 1 )  u i y h  r e s p e c t  t o  L, s u b j e c t  
I 

t o  t h e  s h o r t  r u n  p r o d u c t i o n  f u n c t i o n  ($0) : 

rP ------------------ 
l * U u e l l b a u e r  and  Portes (1978) c o n s i d e r  a  m o d e l  i n  w h i c h  
i n v e n t o r i e s  are i n t r o d u c e d  t h a t  serve a s i m i l a r  r o l e  a s  .money 
balances f o r  t h e  h o u s e h o l d s ,  n a m e l y  a s  a b u f f e r  a g a i n s t  
u n a n t i c i p a t e d  shocks. I n t r o d u c t i o n  of i n v e s t m e n t  a n d  h e n c e  
s e d i u m  term g r o u t  h  c o n s i d e r a t i o n s  w o u l d  r e q u i r e  a n  e x p l i c i t l y  
d y n a m i c  m o d e l  o f  o v e r w h e l m i n g  c o m p l e x i t y .  



T h e  n o t i c n a l  labour s u p p l y ,  goods  demand and  money demand a r e  

o b t a i n e d  by m a x i m i z i n g  utility ( 8 )  w i t h  respect to L, C, and !t/p 

s u b j e c t  to t h e  b u d g e t  c o n s t r a i n t  (9)  : 



B u t ,  i n  v i e w  o f  (1 I ) ,  we can s u b s t i t u t e  f o r  t h e  p l a n n e d  p r o f i t s  
J 

(p*Cd-w*Ls) a n d  rewrite t h e s e  n o t i o n a l  s c h e d u l e s  a s  f o l l o v s :  

g e  c a n  nov distinguish f i v e  n o t i o n a &  s t a t e s  of the e c o n o m y :  3 5  

C l a s s i c a l  U n e a p l c p w n t  ( C )  : I s > L d  a n d  C s i C d .  

Keynesian U n e m p l o y n e n t  ( K )  : L s > L d  a n d  C s > C d ,  

B e p r e s s e d  I n f l a t i o n  ( R )  : L s < L d  a n d  C s < C d ,  

------------------ 
l s ? l a l i n v a u d  ( 1 9 7 7 )  d i s t i n g u i s h e s  o n l y  t h r e e  cases a s  i n  h i s  
m o d e l  f i r a s  cannct b e  r a t i o n e d  i n  b o t h  m a r k e t s  s i m u l t a n e o u s l y  
d u e  t o  the a b s e n c e  of i n v e n t o r i e s .  Huel lbauer  a n d  P o r t e s  (1 978) 
introduce i n v e n t o r i e s  so that t h e i r  model can a n a l y z e  t h e  fourth 
case where f i r n s  face e x c e s s  s u p p l y  i n  t h e  g o o d s  market a n d  
e x c e s s  d e m a n d  i n  t h e  l a b o u r  m a r k e t  a n d  h e n c e  m u s t  be  a d d i n g  to 
their i n v e n t o r i e s .  T h i s  f onr th  case t h e y  refer t o  a s  
u n d e r c o n s n m p t i o n .  



O n d e r c o n s n m ~ t i o n  jU)  : Ls<Ld a n d  Cs>Cd, 

W a l r a s i a n  E q u i l i C r i u t n  (W) : L s = L d  a n d  Cs=Cd. 

E q u a t i o n s  [ 1 2 ) ,  ( l 3 ) ,  (17) a n d  (18) a r e  d r a w n  i n  F i q u r e  1 -*. w i t h  

w j p  and  PI /F o n  t h e  a x e s . 1 6  G i v e n  t h e  n o t i o n a l  m a r k e t  s i t u a t i o n  

we can now distinguish a n u m b e r  o f  e f f e c g L ~  marxet s i t u a t i o n s .  

I n  doing so we have t o  t a k e  a c c o u n t  of the r e q u i r e m e n t  o f  

v o l u n t a r y  t r a d e  w h i c h  i m p l i e s  t h a t  t h e  q u a n t i t y  t r a d e d  - is t h e  

minimum o f  q u a n t i t i e s  demanded  a n d  s u p p l i e d ,  

I n  t h e  r e g i o n  of _ C l a s s i c a l  Unem~loyg_en~ (C)  h o u s e h o l d s  a r e  

c o n s t r a i n e d  i n  t h e  labour maqket a n d  h e n c e  f o r m u l a t e  t h e i r  

e f f e c t i v e  demand for cons d t i o n  g o o d s ,  where  e f f e c t i v e  v a l u e s  

a r e  denoted by A t  t h e  same time t h e y  a r e  c o n s t r a i n e d  i n  t h e  

g o o d s  market a n d  t b e i r  effective l abour  s u p p l y  is r e l e v a n t .  I n  

f o r m a l  terms t h i s  is r e p r e s e n t e d  a s  f o l l o w s :  

where t h e  i n d e x  d e n o t e s  the ( p e r c e i v e d )  c o n s t r a i n t s .  

1 H o u s e h o l d s  maximize u t c l i t y  ( 8 )  w i t h  . r e s p e c t  t o  C a n d  H/p 

subject t o  the b u d g e t  c o n s t r a i n t  ( 9 )  , a n d  the c o n s t r a i n t  o n  

their s a l e s  cf l abcur  s e r v i c e s  to o b t a i n  t h e  e f f e c t i v e  demand 

f o r  g o o d s :  

------------------ 
16These c a r v e s  a r e  drawn a s  s t r a i g h t  l i n e s  f o r  i l l u s t r a t i v e  
p u r p o s e s  o n l y ,  
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Pic~~ug 1; ' T h e  N o t i o n g l  Situa&,i,o_n 2s _the_ Goods l l a r k e t  gnn the - 

L a b o u r  f l a r k e t .  

T h e i r  e f f e c t i v e  l a b o u r  s u p p l y  can b e  d e r i v e d  i n  a similar 

f a s h i o n  b y  t a k i n g  a c c o u n t  of the.constraint o n  t h e i r  p u r c h a s e s :  



I n  v i e w  of the r e a l i z e d  profits (p*Co-w*Lo) ,  t h e s e  e q u a t i o n s  c a n  

b e  r e w r i t t e n  a s :  

T h e s e  schedules a r c  c o n f r o n t e d  w i t h  t h e  n o t i o n a l  supply o f  g o o d s  

(13) a n d  the n c t i o n a l  l a b o u r  demand ( 1 2 )  a s  f i r m s  are  n o t  

r a t i o n e d  a t  a l l .  S t a r t i n g  a t  the W a l r a s i a n  p o i n t  U i n  g i g u ~ ; g  2, 

we c a n  t r a c e  o u t  a  line ensuring e q u a l i t y  b e t w e e n  C d e  and C s  . 
This l i n e  can be s h o w n  t o  c o i n c i d e  w i t h  t h e  notional g o o d s  

market equil ibr i u  IF line @ A .  T h e  l i n e  e n s u r i n g  e q u a l i t y  b e t w e e n  

Lse and Ld c o r r e s p o n d i n g l y  coincides w i t h  t h e  ' n o t i o n a l  l a b o u r  



m a r k e t  e q u i l i b r i u m  line WB. 8 7  '"a,/ 

I n  the region of Keynesian J p e g p k p e n t  ( K )  h o u s e h o l d s  are 

c o n s t r a i n e d  i n  t h e  l a b o u r  market only a n d  f o r m u l a t e  t h e i r  

e f f e c t i v e  demand for gcods. F i r m s  are  c o n s t r a i n e d  i n  t h e  goods 

market . (face a sales c o n s t r a i n t )  and f o r m u l a t e  t h e i r  e f f e c t i v e  

demand f o r  l a b o u r :  

1 /b2 
Lde = ( C o / b l )  7 

T h e  t r a n s a c t i o n s  are  d e t e r  mined t h e  s h o r t  side of t h e  

market:: 

Lde = Lo. and C d e  = C o  

H e  a l r e a d y  k n o &  t h a t  WA is the line ensuring Cde=Cs. We a l s o  

know t h a t  the s l o p e  o f  the l i n e  L d e = L s  i s  l a r g e r  t h a n  t h a t  of 

------------------ 
"See a p p e n d i x  A .  



P i q u r e  2:The Effective S i t u a t i o n  _o_n G o o d s  Harket a n d  t h e  - 
Labour  flar ket - 

t h e  L s L d  l i n e  because L d e < L d . 1 8  T h e  l i n e  L d e = L s  i s  d r a w n  a s  # D  

i n  F ' i q ~  2. 

In t h e  r e g i c n  cf Repres_s_ed _T_nflation (8) t h e r e  exists 

excess demand i n  b c t b  m a r k e t s .  Eooseholds cannot b u y  a l l  the 

good* t h e y  vant a n d  h e n c e  f o r m u l a t e  t h e i r  effective s u ~ p l y  of -------------- ---- 
l8See a p p e n d i x  A .  

% 
7. 
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l a b o u r  (they s u b s t i t u t e  part of t h e i r  forced savings for 

l e i s u r e ) .  Firms cannot b u y  a l l  the l a b o u r  they want  and h e n c e  

f o r m u l a t e  t h e i r  effective s u p p l y  of g o o d s :  

b 2 
Cse = b l * L o  

The s h o r t  side of  t h e  market d e t e r m i n e s  the t r a n s a c t i o n s :  

L s e  = Lo a nd Cse = Co 

I n  view of ( 2 8 ) ,  ( 2 4 )  can be written as :  

H e n c e ,  we see i a a e d i a t e l y  t h a t  t h e  l i n e  L s e = L d  must c o i n c i d e  

w i t h  Y B  i n  Fiqure 2. T h e  e f f e c t i v e  supply of g o o d s  is c o n f r o n t e d  

with the ' i o t i o n a l  delnand f o r  goods. I t  can b e  shown that t h i s  



line c o i n c i d e s  with t h e  l i n e  d e r i v e d  ear lie^ f o r  the K e y n e s i a n  

case: RD.19 

I n  t h i s  model, w h e r e  firees d o  not a c c o m u l a t e .  i n v e n t o r i . e s ,  

t h e  U n d e r c o n s u g ~ n  r e g i o n  c o l l a p s e s  t o  the l i n e  UD, I n  g&ue 

2 the s o l i d  lines s e p a r a t e  the t h r e e  different r e g i o n s .  B e n a s s y  - 
f u r t h e r m o r e  i n t r o d u c e s  i s o - e m p l o y m e n t  a n d  i s - o u t p u t  l i n e s  w h i c h  

a r e  shown i n  PigDrf 3. T h e  closer the econorny g e t s  t o  8 ,  the 

l a r g e r  o u t p u t  a n d  e m p l o y m e n t  are .  

Grandoaont  ( 1 9 7 7 b )  m e n t i o n s  a number  o f  c o n c l n s i o n s  t h a t  c a n  

b e  d r a w n  f r o m  t h i s  s i ~ p l e  model: (i) a d e c r e a s e  i n  t h e  n o m i n a l  

v a g e ,  h o l d i n g  Pl a n d  p c o n s t a n t ,  h a s  p o s i t i v e  o u t p u t  e f f e c t s  o n l y  

i n  t h e  ~ 1 a s s i ; a l  U n e ~ p l o y m e n t  r e g i o n  a n d  n e g a t i v e  o r  z e s o  

effects i n  t h e  o t h e r  cases, ( i i )  a n  i n c r e a s e  i n  i n i t i a l  money 

b a l a n c e s ,  h o l d i n g  w and p c o n s t a n t ,  h a s  p o s i t i v e  o u t p u t  e f f e c t s  

i n  the K e y n e s i a ~  Unemploymen t  region a n d  zero o r  n e g a t i v e  
- 

e f f e c t s  i n  t h e  o t h e r  cases. These c o n c l u s i o n s  c a n  b e  e a s i l y  

c h e c k e d  w i t h  t h e  h e l p  o f  I?? 2. A a l i n v a u d  (1977) d i s c u s s e s  

t h e  e f f e c t s  o f  f i s c a l  p o l i c y  a s  e l l  a s  p r i c e  a n d  wage p o l i c i e s  

i n  a m o d e l  s l i g h t l y  more d e t a i l e d  t h a n  t h e  o n e  d i s c u s s e d  a b o v e .  

Y i s  r e s u l t s  can b e  s n a m a r ' z e d  a s  follows: ( i )  I n  t h e  K e y n e s i a n  4 
Uneenploylaent  r e g i o n ,  e x p a n s i o n a r y  f i s c a l  p o l i c y  or  b a l a n c e d  

p r i c e  and v a g e  d e f l a t i o n  will h a v e  bernef i c i a l  effects, b o t h  in 

u t i l i t y  a n d  marks t  b a l a n c i n g  terms. S p e c i f i c  m e a s u r e s  aimed a t  

wages or p r i c e s  s e p a r a t e l y  are a m b i g u o u s  i n  t h ~ i r  e f f e c t s .  (ii) 

I n  t h e  r e g i o n  of  C l a s s i c a l  Unemploymen t  a n  e x p a n s i o n a r y  f i s c a l  ------------------ 
Issee a p p e n d i x  A .  
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\ 
p o l i c y  wcrks i n  a r e d i s t r i b u t i v e  way. Due to increased  rationing 

2 

o n  the goods m a r k e t ,  employed h o u s e h o l d s  v i l l  consume less a n d  

take nore l e i s u r ' e .  Output  b e i n g  c o n s t a n t ,  t h i s  will mean more 

p e o p l e  working and h e n c e  smaller unemployment. A general 

d e f l a t i o n  of wages and pr i ce s  w i l l  h a v e  r o u g h l y  t h e  same 

e f f e c t s .  Again s p e c i f i c  v a g e  a n d  p r i c e  m e a s u r e s  have a m b i g u o u s  
% --. 



L 

e f f e c t s .  (iii) t h e  Repressed I n f l a t i o n  case r e s t r i c t i v e  

f i s c a l  p o l i c y  will h a v e  b e n e f i c i a l  effects, A g e n e r a l  i n f l a t i o n  

of p r i c e s  and w a g e s  w i l l  be b e n e f i c i a l ,  p r o v i d e d  r a t i o n i n q  is 

s t r o n g .  

3 : C R I T T C I S f l  P I X  P R I C E  HODELS. 

I n  t h i s  s e c t i o n  we briefly i d i c a t e  t h e  o b j e c t i o n s  t h a t  "B, 1 

h a v e  been r a i s e d  a g a i n s t  t h e  f i x  p r i c e  m o d e l s  d e s c r i b e d  above. 

The most common cr i t ic i sm i s  t h e  f a c t  t h a t  these m o d e l s  m e r e l y  

a s s u m e  the p r i c c s  t o  b e  f i x e d  a n d  n e v e r  explain uh_y t h i s  is t h e  

c a s e ,  a p o i n t  n o t e d  - among others - b y  D r a z e n  ( 1 9 8 0 ) .  

-;-A 

Theref ore, t h e  models h a v e  " too  many" e q u i l i b r i a  a n d  

c o n s e q u e n t l y  only ueak p r e d i c t i v e  power (Gale,  19 83, p. 1 7 ) .  One 

s u g g e s t e d  r a t i o n a l e  f o r  f i r m s  t o  a d j u s t  prices m o r e  s l o w l y  t h a n  

q u a n t i t i e s  is t h e  e x i s t e n c e  o f  i n v e n t o r i e s .  Ra w a s a k i ,  McMilla n 

a n d  Z i a n e r m a n n  E r e s e n t  e m p i r i c a l  evidence s h o w i n g  t h a t  o u t p u t  

a n d  p r i c e s  a r e  b o t h  a d j u s t e d  i n  r e s p o n s e  t o  d e m a n d  c h a n g e s  t h a t  

a r e  p e r c e i v e d  t o  b e  ~ e r m a n e n t ,  b u t  t h a t  t r a n s i t o r y  c h a n g e s  a r e  

met w i t h  o u t p u t  c h a n g e s  o n l y  (1983 ,  p. 6 0 6 ) .  T h i s  m o d e l  c a n  

o b v i o u s l y  n o t  s e r v e  a s  a r a t i o n a l e  for  cqntln~gl p r i c e  

i n f l e x i b i l i t y  i n  the f ace  of o n g o i n g  d i s e q u i l i b r i a  s i n c e  f i r m s  

would i n e v i t a b l y  l e a r n  t o  d i s t  i n q u i s h  p e r m a n e n t  f r o m  t r a n s i t o r y  

- c h a n g e s  i n  dercand. B a r r o  (1979)  a l s o  expresses h i s  d o u b t s  

r e g a r d i n g  t h e  v a l i d i t y  of t h e  f i x  price assumption, a s  i t  
---. 

i m p l i e s  a n  u n e Q l a i n  e d  i n e f f i c i e n c y  of t h e  p r i v a t e  sector  

r e l a t i v e  t o  t h e  g o v e r n m e n t .  I t  was e x p e c t e d  t h a t  t h e  c o n t r a c t i n g  



l i t e r a t u r e  w o u l d  p r o v i d e  t h e  r a t i o n a l e d f o r  t h i s  p r i c e  f i x i t y .  

H o w e v e r ,  t h i s  l i t e r a t u r e  t a k e s  the s t a n d  t h a t  c o n t i n u o u s  m h r k e t  
-2 

c l e a r i n g  is a b e t t e r  framework f o r  a n a l y z i n g  e m p l o y m e n t  a n d  

o u t p u t  d e t e r m i n a t i o n .  I n s t e a d  o f  d e r i v i n g  K e y n e s i a n  r e s u l t s  from 

a ~ o d f l  i n  w h i c h  c e r t a i n  gains f r o m  t r a d e  r e m a i n  u n e x p l o i t e d ,  

Barro f i n d s  i t  m o r e  r e w a r d i n g  t o  f o c u s  on e x p e c t a t i o n s  a s  a 

p o s s i b l e  soarce of d i v e r g e n c e  b e t w e e n  e f f i c i e n c y  of p r i v a t e  

a g e n t s  a n d -  t h e  g o v e r n r e e n t .  A f i n a l  v e r d i c t  s h o u l d  b e  b a s e d  o n  

e m p i r i c a l  r e s u l t s ,  a s t a n d  h e  a l s o  t a k e s  i n  a l a t e r  p a p e r  

(1980)  . G r o s s m a n  ( 1 9 7 9 )  h a s  a l s o  r e n o u n c e d  h i s  e a r l i e r  work o n  

n o n - c l e a r i n g  markets, b u t  i n s t e a d  of  f o l l o w i n g  Barro i n  a d o p t i n g  

e q u i l i k r i u r a  v i e w ,  h e  r e t a i n s  t h e  a s s u ~ p t i o n  t h a t  t h e  e c o n o m y  

is b a s i c a l l y  n o n - U a l r a s i a n .  I n  h i s  v i e r r  t h e  e c o n o m y  c a n  b e  

a d e q u a t e l y  d e s c r i b e d  b y  i n c o m p l e t e  i n f o r m a t i o n  m o d e l s  p l u s  

i m p l i c i t  c o n t r a c t s  .** 
A n o t h e r  cr i t ic ism t h a t  c a n  be l e v e l e d  a g a i n s t  t h e  simple 

s t a t i c  d i s e q u i l i t r i u m  m o d e l s  - d e s c r i b e d  a b o v e  is  t h e  a b s e n t  o r  a d  

h o c  t r e a t m e n t  of e x p e c t a t i o n s ,  Neary  a n d  S t i g l i t z  (1983)  d e v e l o p  

a two p e r i o d  m o d e l  w i t h  s t i c k y  v a q e s  and p r i c e s  i n  w h i c h  a g e n t s  

form e x p e c t a t i o n s  o f  f u t u r e  q u a n t i t y  c o n s t r a i n t s .  These 

e x p e c t a t i o n s  i n  t u r n  i n f l u e n c e  the p r e s e n t  b e h a v i o u r  of t h e  

a g e n t s .  T h e y  s h o w  t h a t  e v e n  i n  the case of  r a t i o n a l  c o n s t r a i n t  

expectations, w h i c b  i n  t h e i r  d e t e r m i n i s t i c  model a m o u n t s  t o  

p e r f e c t  f o r e s i g h t ,  W a l r a s i a n  e q u i l i b r i u m  is n o t  g u a r a n t e e d  ------------------ 
2OSee A z a r i a d i s  and S t i q l i t z  ( 1 9 8 3 )  f o r  a d i s c u s s i o n  of t h e  
p o s s i b l e  i n t e r a c t i o n  b e t w e e n  the i m p l i c i t  c o n  t r a c t  l i t e r a t u r e  
a n d  t h e  f i x e d  p r ice  d i s e q u i l i b r i u m  l i t e r a t u r e .  



(Neary a n d  S t i g l i t z ,  1 9 8 3 ,  pp .  2 .18,  2 2 4 ) .  Their m o d e l  is of 
4 

c o u r s e  s u b j e c t  t o  the same cr i t ic i sm a s  t h e  e a r l y  d i s e q u i l i b r i u m  

n o d e l s  i n  t h a t  t h e  f i x i t y  of w a g e s  a n d  p r i c e s  is n o t  e d p l a i n e d  

i n  a n y  u a y  w i t h i n  t h e  m o d e l . 2 1  T h e i r  m o d e l  d o e s  a l low f o r  the 

e x i s t e n c e  o f  so -ca l l ed  n b o o t s t r a  p1! e q u i l i b r i a  which a r e ,  a s  we 

s h a l l  see i n  t h e  n e x t  s e c t i o n ,  a t  t h e  c o r e  of t h e  most r e c e n t  

n o n - W a l r a s i  an KIO d e l s  w it h e x p l i c i t  p r i c e  s e t t i n g .  2 2  

A g a i n s t  the c r i t i c i s m  o f  Barro ( 1 9 7 9 )  a n d  G r o s s m a n  ( 1979 ) ,  

v e  m a i n t a i n  t h a t ,  e v e n  t h o u g h  f i x  p r i c e  e q u i l i b r i a  c a n  b e  s h o v n  

t o  b e  i n e f f i c i e n t  when c o m p a r e d  t o  t h e  p u r e  flex p r i c e  m o d e l ,  

t h i s  m i g h t  b e  t h e  w r o n g  c o m p a r i s o n .  I f  the e c o n o m i c  s y s t e m  is 

bet ter  d e s c r i b e d  b y  a model w i t h o u t  an  a u c t i o n e e r  t h e n  t h e  

c o n c e p t  of efficiency _wi&_h a n  a u c t i o n e e r  l o se s  its r e l e v a n c e  a s  

t h e  s t a n d a r d  of c o m p a r i s o n .  B e n a s s y  ( 1 9 7 5 )  s h o w s  t h a t  t h e  

n o n - H a l r a s i a n  e q u i l i b r i a  a r e  e f f i c i e n t  i f  t h e r e  d o e s  n o t  e x i s t  a 

P a r e t o  i m p r o v i n g  c h a i n  o'f p a i r v i s e  b a r t e r  trades. T h i s  is a 

r e q u i r e m e n t  m o s t  l i k e l y  t o  b e  f n l f i l l e d  i n  t h e  d e c e n t r a l i z e d  

------------------ 
2 l T h e y  d e f e n d  p r i c e  a n d  wage f i x i t y  a s  f o l l o u s :  "One p o s s i b l e  
o b  j e c t i c n  to  o u r  c o n c e p t  of r a t i o n a l  c o n s t r a i n t  e x p e c t a t i o n s  is  
t h a t  w i t h  s o  much i n f o r m a t i o n  a v a i l a b l e ,  a g e n t s  s h o u l d  b e  a b l e  
t o  c h a n g e  p r i c e s  d i r e c t l y  t o  a t t a i n  W a l r a s i a n  e q u i l i b r i u m .  We 
b e l i e v e ,  h o w e v e r ,  t h a t  t h i s  t y p e  o f  a r g u m e n t  g r e a t l y  
u n d e r e s t i m a t e s  t h e  d i f f i c u l t y  o f  c o o r d i n a t i n g  i n d i v i d u a l  
b e h a v i o r  i n  a d e c e n t r a  l ized e c o n o m y  with h i g h 1  y i m p e r f e c t  
i n f o r m a t i o n .  I n  s u c h  a n  e n v i r o n m e n t  t h e  two a s s u m p t i o n s  of 
r a t i o n a l  e x p e c t a t i o n s  a n d  w a g e - p r i c e  f l e x i b i l i t y  a re  b y  n o  mea,ns 
e q u i v a l e n t w  ( N e a r y  a n d  S t i g l i t z ,  1 9 8 3 ,  p. 2 2 5 ) .  

z 2 P e e t e r s  ( 1 9 9 3 a ,  1 9 8 3 b )  e x t e n d s  t h e  analysis of N e a r y  a n d  
S t i g l i t z  b y  w o r k i n g  w i t h  a d y n a m i c  o v e r l a p p i n g  g e n e r a t i o n s  
model ,  a n d  s h o u s  t h a t  b e s i d e  t h e  t r a d i t i o n a l  W a l r a s i a n  
e q u i l i k r i u m ,  t h e r e  e x i s t  a c o n t i n u u m  of e q u a l 1  y r a t i o n a l  
e q u i l i b r i a  w i t h  u n e m ~ l o y m e n t .  



'i- 

s y s t e m s  o f  t h e  w e s t e r n  w o r l d .  I n  o u r  o p i n i o n ,  most of the 

cr i t ic i sm c o u l d  b e  c o u n t e r e d  i f  we were a b l e  t o  a u g m e n t  t h e  f i x  

p r i c e  m o d e l s  uith a  s p e c i f i c  pr ice a d j u s t m e n t  m e c h a n i s m  i n  t h e  

face of n o n - W a l r a s i a n  e q u i l i b r i a ,  T h e r e f o . r e ,  w e  w i l l  now d i s c u s s  

a n u m b e r  of m o d e l s  t h a t  i n c l u d e  e n d o g e n o u s  p r i c e  s e t t i n g  while 

r e t a i n i n g  t h e  b a s i d  n o o - U a l r a s i a n  c h a r a c t e r i s t  ics.23 

Y ITH - PRICE -- 
T h e  a r b i t r a r y  n a t u r e  o f  t h e  a d d i t i o n a l  o n s t r a i n t s  o n  t h e  ".pn 

a g e n t s 1  o p t i m i z a t i o n  p r o c e d u  e ( i . e .  t h e  f i x e d  p r i c e  v e c t o r  t h a t  " i 
l e a d s  t o  f r u s t r a t i o n  of p l a n s ) ,  l e a d s  t o  t h e  d e v e l o p m e n t  o f  a 

s e c o n d  g e n e r a t i o n  of n o n -  l i a l r a s i a n  @cis, w h i c h  a l l  d e r i v e  f corn 

a much c i t e d  p a p e r  by Arrow (1 9 5 9 )  f l  T h e  c e n t r a l  i d e a  is  t h a t  i n  

t h e  a b s e n c e  o f  t h e  [costless) a u c t i o n e e r  ( a  c u r i o s u o .  n o t  

e x p l a i n e d  w i t h i n  t h e  g e n e r a l  e q u i l i b r i u m  s y s t e m  of m a x i m i z i n g  

a g e n t s ) ,  price t,_k&_aq b e h a v i o u r  o n  t h e  p a r t s  o f  a l l  a g e n t s  i s  

t h e o r e t i c a l l y  u n t e n a b l e  o u t s i d e  o f  e q u i l i b r i u m :  

. . when s u p p l y  a n d  d e m a n d  d o  n o t  b a l a n c e ,  e v e n  i n  a n  
o b  j e c t i v a l y  c o m p e t i t i v e  m a r k e t ,  t h e  i n d i v i d u a l  f i rms  a r e  
i n  t h e  p o s i t i c n  of m o n o p o l i s t s  a s  f a r  a s  t h e  i m p e r f e c t  
e l a s t i c i t y  o f  d e ~ a n d  f o r  t h e i r  p r o d u c t  is c o n c e r n e d  
( 1 9 5 9 ,  p .  4 6 ) -  

H e n c e ,  o n c e  a g a i n  it b e c o m e s  c lear  that t h e  e a r l y  n o n - Y a l r a s i a n  
& 

m o d e l s  of t h e  f i x  p r i c e  t y p e ,  w h i c h  a s s u m e d  p r i c e  t a k i n g  

b e h a v i o u r  o n  t h e  p a r t  o f  a l l  a g e n t s  e v e n  i n  c o n d i t i o n s  of 

d i s e q u i l i b r i u m ,  c a n n o t  s e r v e  a s  ant a d e q u a t e  t h e o r y  o f  t . h e  s h o r t  

2JThe n e x t  s e c t i o n  r e l i e s  h e a v i l y  on  H e i j d r a  a n d  L o w e n b e r g  
( 1 9 8 3 )  . 



r u n .  A r e l a t e d  p o i n t  t h a t  Arrow m a k e s  is t h a t  o u t s i d e  of 

e q u i l i t r i n m  t h e r e  is nc l o g i c a l  n e c e s s i t y  f o r  t h e  law of o n e  

p r i c e  t o  h o l d  ( 1 9 5 9 ,  p .  4 6 ) .  I n  o t h e r  w o r d s ,  we m i g h t  s a y  t h a t  

o u t s i d e  o f  e q u i l i b r i u m  t h e  p r i c e  ceases t o  b e  t h e  o n l y  r e l e v a n t  

i n f o r m a t i o n - c a r r y i n g  s i g n a l ,  o r  t o  c i t e  t h e  w o r d s  of Arrow o n c e  

a g a i n :  
I 

I n  c o n d i t i o n s  of  d i s e q u i l i b r i u m  .. . a p r e m i u m  is p l a c e d  
o n  t h e  a c q u i s i t i o n  o f  i n f o r m a t i o n  f r o m  s o u r c e s  o t h e r  
t h a n  p r i c e s  a n d  q u a n t i t i e s  o f  t h e  firm's own s a l e s  
( 1 9 5 9 ,  p.  4 7 ) .  

Arrow's p a p e r  m a k e s  p e r f e c t l y  c l e s r  t h a t  i n  o r d e r  t o  b u i l d  a 

t h e o r e t i c a l l y  c o n s i s t e n t  n o n - H a l r a s i a n  model, t h e  i n c l u s i o n  o f  

some s o r t  of p r i c e  s e t t i n g  b e h a v i o u r  i s  i n e v i t a b l e .  

I n  t h e  last t u o  d e c a d e s ,  t w o  d i f f e r e n t - .  ways of i n c l u d i n q  - 

pr i ce  ( a n d  wage) s e t t i n g  h a v e  been i n t r o d u c e d  i n t o  t h e  

n o n - B a l r a s i a n  1 i t c r a t u r e .  T h e  f i r s t  a p p r o a c h ,  s u g g e s t e d  b y  

W e g i s h i  (1960-  l 9 6 l ) ,  f o r m a l i z e s  t h e  e a r l i e r  l i t e r a t u r e  o n  

m o n o p o l i s t i c  c o m p e t i t i o n .  Hart  uses a s i m i l a r  m o d e l  t o  d e r i v e  

K e y n e s i a n  r e s u l t s  l i k e  t h e  m u l t i p l i e r  [ 1 9 8 2 ) .  I n  t h i s  m o d e l ,  

r o o n o p o l i s t i c a l l y  c o m p e t i t i v e  f i r m s  a n d  u n i o n s  set t h e  p r i c e s  a n d  

wage r a t e s ,  b a s e d  u p o n  p e r c e i v e d  d e m a n d  c u r v e s  f o r  g o o d s  a n d  

l a b o u r  r e s p e c t i v e l y .  E l s e w h e r e ,  # e g i s h i  a n a l y z e s  w K e y n e s i a n l t  

e q u i l i b r i a  w i t h  t h e  h e l p  o f  k i n k e d  p e r c e i v e d  d e m a n d  curves 

( 1 9 7 9 ,  pp.  8 7 - 9 8 ) .  Slight c h a n g e s  i n  effective demand a r e  

a c c o m o d a t e ?  e n t i r e l y  b y  q u a n t i t y  a d j u s t m e n t  w i t h  p r i c e s  

remaining fixed i1979, p .  9 0 ) .  T h i s  result o b t a i n s  b e c a u s e  of 

t h e  d i s c o n t i n u i t y  i n  the p e r c e i v e d  m a r g i n a l  revenue c u r v e  a t  t h e  

c u r r e n t  l e v e l  of  o u t p u t .  W e g i s h i 9 s  c l a i m  t h a t  p r i c e  f i x i t y  i s  



now e x p l a i n e d  r a t h e r  t h a n  a s s u m e d  ( a s  i n  t h e  f i r s t  g e n e r a t i o n  

f i x  p r i c e  m o d e l s )  seems t o  b e  u n v a r r a n t e d  s i n c e  t h e  r e a s o n s  h e  
a 

m e n t i o n s  f o r  t h e  e x i s t e n c e  o f  t h e  k i n k  a r e  n o t  v e r y  c o n v i n c i n g  
'- - 

a n d  a r e  b a s e d  u p o n  u n e x p l a i n e d  a s y m m e t r i c  b e h a v i  o u r  of c o n s u m e r s  

A s u b s e q u e n t  c o n t r i b u t i o n  e x p l i c i t l y  i n t r o d u c i n g  q u 3 n t i  t y  

c o n s t r a i n t s  is p r e s e n t e d  by G r a n d m o n t  a n d  L a r o q n e  (1 9 7 6 ) ,  I n  

t h e i r  m o d e l  a l l  p r i c e s  a r e  set  b y  s e l l e r s  a n d , f i x e d  a t  t h e  

b e g i n n i n g  of t h e  p e r i o d .  Q u a n t i t y  a d j u s t m e n t s  t a k e  p l a c e  w i t h i n  

t h e  p e r i o d .  I n  c r d e r  t o  set t h e i r  own p r i c e s  a g e n t s  h a v e  t o  

f o r e c a s t  a l l  o t h e r  p r i c e s ,  t h e  maximum q u a n t i t i e s  t h e y  c a n  t r a d e  

a t  t h e s e  p r i c e s ,  a n d  t h e  e f f e c t i v e  d e m a n d  f o r  t h e i r  g o o d s  (or 

l a b o u r  i f  t h e  a g e n t  is a  c o n s u m e r - w o r k e r ) .  Hence e x p e c t a t i o n s  

r e g a r d i n g  t h e  f u t u r e  state af the e c o n o m y  p l a y  a n  i m p o r t a n t  r o l e  

i n  d e t e r m i n i n g  t h e  Sgentsc  b e h a v i ~ u r  i n  t h e  c u r r e n t  p e r i o d .  I f  

firms' e x p e c t a t i o n s  a r e  p a r t i x u l a r l y  p e s s i m i s t i c  a n d  l a b o u r  

s u p p l y  i s  i n e l a s t i c ,  t h e n  t h e r e  w i l l  be  i n v o l u n t a r y  u n e m p l o y m e n t  

a t  sll p o s i t i v e  w a g e s .  T h i s  r e s u l t  o b t a i n s  b e c a u s e  i n  t h e i r  

m o d e l  t h e  a m o u n t  o f  l a b o u r  d e m a n d e d  is  s t r o n g l y  i n f l u e n c e d  b y  

t h e  f i r n s '  e x p e c t a t i o n s  a b o u t  f u t u r e  e f fec t ive  d e m a n d  ( G r a n d m o n t  

a n d  L a r o q u e ,  1 9 7 6 ,  F F .  6 0 - 6 1 )  

*.The terra * ' i n v o l u n t a r y n  i s  n o t  c l e a r l y  d e f i n e d  b y  t h e m .  N e g i s h i  
seems t o  e q u a t e  " i n v o l u n t a r y ' *  w i t h  " c o n s t r a i n e d n  11979, p .  5-6) . 
T h i s  see'ms s t r a n g e  b e c a u s e  v i r t u a l l y  e v e r y  o u t c o m e  o f  
n e o c l a s s i c a l  t h e o r y  w o u l d  b e  * s i n v o l u n t a r y w  under  t h i s  
i n t e r p r e t a t i o n .  H a h n  d e f i n e s  t h e  t e c h n i c a l  c o n c e p t  o f  
i n v o l u n t a r y  u n e m p l o y m e n t  a s  t h a t  s i t u a t i o n  i n  which Is. .  . t h e  
s h a d o w  r ea l  w a g e  o f  t h e  u n e m p l o y e d  is  b e l o w  t h e  p r e v a i l i n g  r e a l  
wage."  ( 1 9 8 2 ,  p .  4 9 )  . H e  g i v e s  t h e  f o l l o w i n g  e x a m p l e :  ".. . 
s u p p o s e  you  a r e  a n  u n e m p l o y e d  p r o f e s s o r  a n d  y o u  c a n  g e t  a  j o b  a s  
a n  a d v i s o r  t o  Plrs. T h a t c h e r ,  Y o u  m y  b e  p e r f e c t l y  w i l l i n g  t o  



T h e  s e c o n d  way o f  i n c o r p o r a t i n g  p r i c e  s e t t i n g  b e k a v i o u r  i n  
I 
I 

n o n - 8 a l r a s i a n  m o d e l s  i s  t o  view a l l  firms a s  p u r e  m o n o p o l i s t s  

who se t  t h e  p r i c e  of t h e i r  g o o d s  suc.h t h a t  p r o f i t s  are 

maximized. A n  e x a m ~ l e  is B e n a s s y  ( 1 9 7 6 )  . I n  t h i s  model t h e  

e c o n o m i c  a g e n t s  a re  a s s u m e d  t o  behave  a s  fo l lows :  [i) f i r m s  f i x  

t h e  p r i c e s  a t  t h e  b e g i n n i n g  of t h e  p e r i o d  o n  the b a s i s  of t h e i r  

( s u b j e c t i v e )  p e r c e i v e d  d e m a n d  c u r v e ;  (ii) w i t h i n  t h e  p e r i o d ,  

q u a n t i t y  a d  j u s t  ment w i l l  o c c u r  a n d  a R - e q u i l i b r i u m ,  d e s c r i b e d  i n  

s e c t i o n  2 a b o v e ,  w i l l  b e  e s t a b l i s h e d  a n d  t r a n s a c t i o n s  w i l l  be  

e x e c u t e d ;  a n d  (iii) f i r m s  w i l l  o b s e r v e  a n e w  p r i c e - q u a n t i t y  

c o n s t e l l a t i o n  a n d  re-estimate t h e i r  p e r c e i v e d  d e m a n d  c u r v e s .  A 

g e n e r a l  m o n o p o l i s t i c  e q u i l i b r i u m  is a t t a i n e d  i f  n o  f i r m  w a n t s  t o  

c h a n g e  i t s  p r i c e  cn t h e  basis of i t s  o b s e r v a t i o n s .  

T h e  m o s t  a d v a n c e d  w o r k  i n  t h e  g r o u p  o f  s e c o n d  g e n e r a t i o n  

n o n - W a l r a s i a n  e q u i l i b i u m  m o d e l s  is t h a t  o f  F r a n k  H a h n  ( 1 9 7 7 ,  

1 9 7 8 ) .  I n  c o n t r a s t  v i t h  t h e  a b o v e  m e n t i o n e d  a u t h o r s ,  Hahn w i s h e s  

t o  n e s t  a  U a l r a s i a n  e q u i l i b r i u m  i n  t h e  g e n e r a l  non-Ma l r a s i a n  

m o d e l ,  r a t h e r  t h a n  make i m p e r f e c t  c o m p e t i t i o n  i n t r i n s i c  t o  t h e  

m o d e l  ( 1 9 7 8 ,  p .  2 ) .  I n  h i s  model a g e n t s  form conjectures or 

" t h e o r i e s N o f  how a g i v e n  c o n s t r a i n t  m i g h t  b e  r e l a x e d  b y  

o f f e r i n g  a t  a  d i f f e r e n t  p r i c e .  I n  o t h e r  w o r d s ,  a g e n t s  a r e  now 

a l l o w e d  ( p a r t i a l l y )  t o  t rade  t h e i r  way o u t  of r a t i ~ n e d  

s i t u a t i o n s .  T h e  a g e n t s  m a x i m i z e  t h e i r  o b j e c t i v e  f u n e  t i o n s  

* ------------ ---- -- 
2 * ( c o n t 8  d) w o r k  r a t i o n a l l y  a s  a p r o f e s s o r  a t  a w a g e  less t h a n  
t h a t  p r e v a i l i n g  f o r  t h i s  g r o u p ,  w i t h o u t .  b e i n g  w i l l i n g  t o  move t o  
10 D o w n i n g  S t r e e t ,  As a p r o f e s s o r  you  a r e  i n v o l u n t a r i l y  
u n e m p l o y e d .  ( 1 9  8 2 ,  p. 50) . 



s u b j e c t .  t o ,  a m o n g  o t h e r  t h i n g s ,  t h e i r  conjectures a n d ,  under 

c e r t a i n  c o n d i t i o n s ,  a n o n -  M a l r a s i a n  e q u i l i b r i u m  e x i s t s ,  e v e n  

t h o u g h  p r i c e s  a r €  p e r f e c t l y  f l e x i b l e .  Two a s s u m p t i o n s  a r e  made 

a b o u t  t h e s e  c o n j e c t u r e s :  (i) a g e n t s  t h a t  a r e  n o t  e x p e r i e n c i n g  a 

q u a n t i t y  c o n s t r a i n t  a c t  a s  p r i c e  t a k e r s ,  i.e. t h e y  a r e  

i m p l i c i t l y  a s s u m ~ d  t o  b e  u n a b l e  o observe t h e  c o n s t r a i n t s  o f  P 
$. 

t h e  c t h e r  a g e n t s ;  ( ii) a g e n t s  t h a t  are  e x p e r i e n c i n g  a q u a n t i t y  

c o n s t r a i n t  c o n j e c t u r e  i n  a n o n - p e r v e r s e  a n d  u n s o p h i s t i c a t e 3  way ,  

i . e .  t h e y  c o n j ~ c t u r e  that t h e y  must r a i s e  ( i f  b u y e r s )  o r  lower 

(iZ sel lers)  h a t  t h e y  o f f e r .  H a h o  m a i n t a i n s  t h a t  t h e  

f i r s t  s t r o n g  and may n e e d  a d d i t i o n a l  

j n s t i f  i c a t i o n  i n  terms o f  i n f o r m a t i o n a l  i m p e r f e c t i o n s  (1  978 ,  p.  

8 ) .  A c o n j e c t u r a l  e q u i l i b r i u m  i m p l i e s  t h a t  a l l  marke t s  a r e  

c l e a r e d  a n ~ l  a l l  a g e n t s  a c c e p t  t h e  p r i c e s  a s  o p t i m a l .  H a h n  p o i n t s  

o u t  t h a t  a l t h o u g h  t h e  c o n j e c t u r e s  a r e  e x o g e n o u s l y  g i v e n  a n d  

h e n c e  a r b i t r a r y ,  t h e  same holds f o r  t h e  o n e s  t h a t  a r e  i m p l i c i t  

i n  t h e  t r a d i t i o n a l  W a l r a s i a n  m o d e l ,  n a m e l y  t h a t  a g e n t s  c a n  t r a . d e  

w h a t e v e r  t h e y  w i s h  a t  g i v e n  p r i c e s ,  w h i c h  c a n  o n l y  b e  t r u e  i n  

e q u i l i b r i u m  ( 1 9 7 8 ,  p .  1 1 ) .  C o n c e p t s  t h a t  a r e  well d e f i n e d  i n  

W a l r a s i a n  e q u i l i b r i u m  t h e o r y  l i k e  r a t i o n a l i t y  a n d  c o r r e c t n e s s  

become e x t r e m e l y  d i f f i c u l t  i n  a n o n - l j a l r a s i a n  s e t t i n g ,  e .  y. 

a g e n t s  m a y  b e  r i g h t  f o r  t h e  w r o n g  r e a s o n s  b u t  t h i s  w o u l d  only b e  

r e v e a l e d  t o  thee3 by e x p e r i m e n t a t i o n  a n d  n o t  b y  o b s e r v a t i o n .  

D r a z e n  11980) p o i n t s  o u t  t h a t  i n  a  w o r l d  of  c o s t l y  s e a r c h ,  

e x p e r i r u e n t  a t  i o n  may b e  a b s e n t ,  so t h a t  t h e  n o n - W a l r a s i a n  
--% 

e q u i l i b r i u m  may be c a l l e d  r a t i o n a l .  T h i s  a s p e c t  o f  n o n -  W a l r a s i a n  



t h e o r y  h a s  n o t  y e t  b e e n  v e 1 1  d e v e l o p e d .  A l t h o u g h  f a r  f r o m  

p e r f e c t ,  H a h n Q s  a p p r o a c h .  seems t o  b e  t h e  t a o s t  f r u i t f u l  a v e n u e  

t o w a r d s  more s a t i s f y i n g  n o n - W a l r a s i a n  m o d e l s .  

5 - C O N C L U D I N G  REfiAfiKS. ,f ----- 
T h e  m a i n  p o i n t s  i n  t h i s  c h a p t e r  c a n  b e  s u m m a r i z e d  a s  

f o l l o w s :  (i) I n  t h e  absence of a n  a u c t i o n e e r  a n d  h e n c e  

c o n t i n u o u s  p r i c e  f l e x i b i l i  t y  a n d  market c l e a r i n g ,  t h e  c o n c e p t  o f  

n o t i o n a l  b e h a v i o u r  is n o  l o n g e r  v a l i d  a n d  n e e d s  t o  be  r e p l a c e d  

b y  e f f e c t i v e  b e h a v i o u r  w h i c h  takes a c c o u n t  of q u a n t i t y  

c o n s t r a i n t s .  ( ii) E v e n  i n  a v e r y  s i m p l e  m o d e l  i n v o l v i n g  o n l y  two 

g o o d s  p l u s  m o n e y ,  v e r y  K e y n e s i a n  results c a n  b e  d e r i v e d  f r o m  

n e o c l a s s i c a l  m a x i m i z i n g  b e h a v i o u r .  H o w e v e r ,  these r e s u l t s  o n l y  
.' 
h o l d  i n  a  c e r t a i n  c o n t e x t .  {iii) Even t h o u g h  t h e  d i s e q u i l i b r i u m  

m o d e l s  yi-ld e q u i l i b r i a  i n  w h i c h  m u t u a l l y  a d v a n t a g e o u s  t . r a d e s  

a r e  p o s s i b l e  b u t  n o t  carr ied o u t ,  this does n o t  mean t h a t  i n  t h e  

'd a b s  nce of a n  a u c t i o n e e r  t h e s e  e q u i l i b r i a  a r e  i n e f f i c i e n t .  [iv) 

I n c l u s i o n  i n t o  t h e  m o d e l  of e x p l i c i t  p r i ce  a d j u s t m e n t  is most 

n a t u r a l l y  a c h i e v e d  ( a s  a f i r s t  a p p r o x i m a  t i o n )  b y  e s t a b l i s h i n g  a  

l i n k  w i t h  t h e  i m p e r f e c t  c o m p e t i t i o n  l i t e r a t u r e .  ( v )  I n  H a h n ' s  

m o d e l  a  t r u l y  Ecre g e n e r a l  s y s t e m  i s  d e k r i b e d  i n  w h i c h  b o t h  

W a l r a s i a n  a n d  non- W a l r a s i a n  e q u i l i b r i a  a re p o s s i b l e  o u t c o m e s .  

A l t h o u q h  t h i s  k i n d  of m o d e l  is f a r  from p e r f e c t ,  i t .  seems t o  b e  

a s t e p  i n  t h e  r i g h t  d i r e c t i o n .  &,? 

T h e  m a i n  c o n c l u d i n g  r e m r k  of t h i s  c h a p t e r ,  h o w e v e r ,  is o f  

a d i f f e r e n t  n a t u r e .  A 1 1  t h e  d i s c u s s i o n  s o  f a r  h a s  b e e n  on a . 



p u r e l y  t h e o r e t i c a l  b a s i s .  H o v e v e r ,  i t  i s  now apparent t h a t  p u r e  

t h e o r i z i n g  w i l l  n o t  g i v e  u s  any d e f i n i t e  answer a s  t o  w h i c h  

assnmpticn - s o l e l y  p r i c e  signals o r  price and quantity s i g n a l s  

s e r v e s  b e s t  t o  d e s c r i b e  t h e  a c t u a l  s i t u a t i o n  i n  c a p i t a l i s t  

economies, Therefore. f i r s t  p r i o r i t y  should b e  g i v e n  t o  

e m p i r i c a l  test i n  g. 
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Rorg t h a n  o t h e r  s c i e n t i s t s ,  s o c i a l  s c i e n t i s t s  n e e d  t o  be 
s e l f c o n s c i o u s  a b  c u t  t h e i r  ~ e t h o d o l o g y .  ( F r  i e d ~ a n ,  1 9 5 3 ,  
P. 40) 

, E m ~ i r i c a l  e c o n o m e t r i c s ,  a s  o p p o s e d  t o  e c o n o m e t r i c  
m e t h o d ,  is nct s o  much a n  academic d i s c i p l i n e a s a  
p r a c t i c a l  p u r s u i t ,  c o n c e r n e d  w i t h  t h e  q u e s t  f o r  u s e f u l  
q u a n t i t a t i v e  k n o w l e d g e  a b o u t  e c o n o m i c  p h e n o m e n a  a n d  
r e l a t i o n s .  ( C r a m e r ,  1 9 6 9 ,  p .  1 )  

I n  t h e  l a s t  chapter  u e  announced t h e  i n t e n t i o n  t o  t u r n  t o  

t h e  d a t a  for a p o s s i b l e  v e r d i c t  o o  the u s e f u l n e s s  of 

n o n - W a l r a s i a n  ~ c o n o r n i c s .  In t h i s  c h a p t e r  we s h a l l  u s e  C a n a d i a n  . - 

d a t a  t o  e s t i m a t e  a n d  test ( i n  a s p e c i f i c  way e l a b o r a t e d  u p o n  

b e l o w )  a simple n o n - W a l r a s i a n  m o d e l  w i t h  e x o g e n o u s  a n d  f i x e d  ( a t  
c -' 

Leas t  w i t h i n  t h e  p e r i o d )  p r i c e s .  The  e s t i m a t e d  m o d e l  w i l l  b e  

c o n f r o n t e d  w i t h  a - t y p i c a l  W a l r a s i a n  m o d e l  of t h e  C a n a d i a n  

e c o n o m y ,  t h e r e b y  makinq p o s s i b l e  a d i rec t  c o m p a r i s o n  b e t w e e n  t h e  
al 

u s e f u l n f s s  o f  the t w o  h y p o t h e s e s . <  o u r  t e s t i n g  w i l l  a t t e m p t  t o  

avoid t h e  "moral h a z a r d w  p r o b l e m  t h a t  is s o  common i n  a p p l i e d  

e c o n o m e t r i c  w o r k ,  w h e r e  researchers (or  * a l c h e m i s t s w ,  a c c o r d i n g  

to H e n d r y ,  1980)  ccntinue t o  r u n  r e g r e s s i o n s  ( i n  non- ,  s e m i l o g - ,  ------------------ 
1 T b e r e b y  we w i l l  p r e s u m a b l y  g i v e  a f i r s t  answer t c  F r a n k  H a h n v s  
s u g g e s t i o n  t h a t  " K e y n e s i a n n  a n d  " P l o n e t a r i s t R  models  be  t e s t e d  i n  
a c o m p a r a t i v e  f a s h i o n  (1'982, p .  3 6 ) .  Also,  a s  we.recal1 from t h e  
p r e v i o u s  c h a p t e r ,  o n e  o f  t h e  p i o n e e r s  ( l a t e r  t u r n e d  h e r e t i c )  of 
n o n - U a l r a s i a n  e c o n o m i c s ,  R o b e r t  B a r r o ,  w i l l  g e t  t h e  a n s w e r s  h e  
h a s  b e e n  asking f o r  ( 1 9 7 9 ,  p. 5 9 ) -  



l o - ,  c r  - j u s t  p l a i n  linear f o r m )  u n t i l  t h e i r  "pet t h e o r i e s H  p a s s "  
1 

t h e  t - tes t  a n d  a n o t h e r  p a p e r  can fie s u b m i t t e d  f o r  p . u b l i c a t i o n .  

The m e t h o d o l o g y  t h a t  w e  p r o p o s e  a s  a m o d e s t  r e p l a c e r e e a t  

w i l l  b e  d e s c r i b e d  i n  s e c t i o n  2 .  I n  s e c t i o n  3 we give a s e l e c t i v e  

s u r v e y  o f  t h e  r e l e v a n t  p o r t i o n s  o f  p r e v i o u s  r e s e a r c h  o n  t h e  

C a n a d i a n  econorap.  We s h a l l  b e  p a r t i c u l a r l y  i n t e r e s t e d  i n  t h e  

k i n d s  o f  s p e c i  f i c a t i o n s  and e x p l a n a t o r y  v a r i a b l e s  t h a t  were 

u s e d ,  a s  well a s  . t h e  reasons g i v e n .  I n  s e c t i o n '  4 w e  p r e s e n t  a n d  

e s t i m a t e  t h e  t w o  m o d e l s  u s i n g  d i f f e r e n t  e s t i m a t o r s .  A11 

r e g r e s s i d n s  run v i E f  be r e p o r t e d ,  for r e a s o n s  e l a b o r a t e d  u p o n  

b e l o w .  S e c t i o n  5 w i l l  a n a l y z e  t h e  r e l a t i v e  p r e d i c t i v e  

o f  t h e  n o n - H a l r a s i a n  and t h e  W a l r a s i a n  m o d e l s .  

S e c t i o n  6 brings t o g e t h e r  the m a i n  c o n c l u s i o n s  t h a t  can b e  d r a w n  

f r o m  t h e  c o c f r o n t a t q n  o f  t h e o r y  w i t h  d a t a .  I n  A p p e n d i x  B a 
\ 

Woate Car16 sampling' e x p e r i m e n t  is p e r f o r m e d  f o r  a  no iaber  of 

e s t i m a t o r s '  t h a t  we p r o p o s e  t o  a p p l y  t o  the n ~ n - % a l r a s i a n  model .  

I n  A p p e n d i x  C M E  p r e s e n t  a n  e f f i c i  n t  way o f  t e s t i n g  f o r  f i r s t  P , 

o r d e r  a u , t o ; c o r r e l a t i o n  i n  t h e  s w i t c h i n g  r e g r e s s i o n  c a s e ,  where 
I 

t h e  v e c t o r  o f  e s t i m a t e d  r e s i d u a &  i.s d i s c o n t i n u o u s .  A p p e n d i x  D 

r e p o r t s  a l l  t h e  d a t a  u s e d  f o r  e s t i m a t i o n  o f  t h e  d i f f e r e n t  

m o d e l s ,  a s  well a s  t h e  e x a c t  s o u r c e s .  b p p e n d i x  E r e p o r t s  t h e  

d e r i v a t i o n  o f  a s h c r t -  r u n  demand f o r  l a b o u r  f u n c t i o n ,  w h i c h  

i n c o r p o r a t e s  the i d e a  t h a t  capital a n d  l a b o u r  a r e  n o t  

s n b s t  i t u t a b l e  i n  the s h o r t - r u n .  F i n a l l y ,  A p p e n d i x  F s u r v e y s  t h e  

l i t e r a t u r e  oa the testing o f  d i s e q u i l i b r i n ~  mudels w i t h  

s w i t c h i n g  r e g r e s s i o n s .  



T h e  i n s t r u m e n t a l i s t  m e t h o d o l o g y  of R i l t o n  F r i e d m a n  h a s  b e e n  

( i m p l i c i t  ly) p r e d o m i n a n t  i n  n o s t  a p p l i e d  e c o n o m e t r i c s  a n d  a 

b r i e f  summary  o f  i t  w i l l  b e  u s e f u l  i n  t h e  d i s c u s s i o n  b e l o w .  2 T h e  :- 

c e n t r a l  e l e m e n t  i o  F r i e d m a n ' s  me t h o d o l o g y  is p r e d i c t i o n :  

The u l t i m a t e  g o a l  of a p o s i t i v e  s c i e n c e  is  the 
d e v e l o p m e n t  of a ' " t h e o r y n  o r  e e h y p o t h e s i s m  t h a t  y i e l d s  
v a l i d  a n d  m e a n i n g f u l  . . . p r e d i c t i o n s  a b o u t  p henotaena n o t  
y e t  o b s e r v e d  (1953, p .  7 ) .  

I f  t h e  p r e d i c t i o n s  of a t h e o r y  are c o n t r a d i c t e d ,  i t  m u s t  b e  

a b a n d o n e d ,  w h e r e a s  i n  t h e  case o f  p r e d i c t i o n s  b e i n g  "correctv 

(i .e.  n o t  c o n t r a d i c t e d )  t h e  t h e c r y  s u A i v e s . 3  P r i e d m a n  p o i n t s  

o u t  t h a t  * i f  t h e r e  i s  one h y p o t h e s i s  t h a t  i s  c o n s i s t e n t  w i t h  t h e  

a v a i l a b l e  e v i d e n c e ,  t h e r e  a re  aluays a n  i n f i n i t e  number  t h a t  

a r e H  ( 1 9 5 3 ,  p. 9 )  a n d  a d d s  c r i t e r i a  s u c h  a s  n s i m p l i c i t y N  a n d  

" f r u i t f u l n e s s "  i n  crder t o  be  a b l e  t o  c h o o s e  among  a l t e r n a t i v e  

h y p o t h e s e s  t h a t  a r e  e q u a l l y  c o n s i s t e n t  w i t h  the a v a i l a b l e  d a t a  

------------------ 
*It is n o t  i n t e n d e d  a s  a c r i t i c a l  a p p r a i s a l  o f  F r i e d m a n e s  
m ~ t h o d o l o g y .  T h e  a ~ ~ r o ~ r i a t e  reference f o r  t h i s  is B o l a n d  (1 982, 
pp .  139-152) . 
31x1 L a k a t o s y  t e r n i n o l o g y  we may l a b e l  t h i s  a s  " n a i v e  
r a e t h o d o l o g i c a l  f a  lsif ica t i o n i s a n  (1978, pp .  20- 3 1 ) .  
S o p h i s t i c a t e d  m e t h o d o l o g i c a l  falsification is^ a d d s  a number o f  
a d d i t i o n a l  r e q u i r e m e n t s .  F a l s i f i c a t i o n  o f  t h e o r y  T is s a i d  t o  
h a v e  o c c u r r e d '  if a r c t h e r  t h e o r y  T' h a s  b e e n  p r o p o s e d  t h a t  ( i )  
h a s  e x c e s s  e s i p i r i c a l  c o n t e n t  o v e r  T, ( i i )  e x p l a i n s  the p r e v i o u s  
s u c c e s s  o f  T ,  (iii) has p a r t  o f  its e x c e s s  e a p i r i c a l  c o n t e n t  
c o r r o b o r a t e d  (1973, p. 3 2 ) .  B strong case i n  f a v o r  o f  the u s e  of 
s o p h i s t i c a t e d  f a l s i f  i c a t i o n i s m  i n  a p p l i e d  e c o n o a e t r i c s  is 
p r e s e n t e d ,  i n t e r  a l i a ,  b y  H e n d r y  (1980, p.  3 9 6 )  a n d  D a v i d s o n  e t  
a l .  ( 1  978, p .  5 6 2 ) .  



E m p i r i c a l  e v i d e n c e  s e r v e s  t h e  two d i s t i n c t  p u r p o s e s  of 
-, 

p r o v i d i n g  u s  u i t h  h y p o t h e s e s ,  and t e s t i n  y t h e s e  h y p o t h e s e s  

( 1 9 5 3 ,  p. 1 2 ) .  As we s h a l l  see  b e l o w  thereK exist p o t e n t i a l  

d a n g e r s  i n  t h i s  i n t e r a c t i o n  of h y p o t h e s i z i n g  a n d  o b s e r v i n g .  

T r i e d m a n  v a r n s  u s  a g a i n s t  t h e  t e s t i n g  o f  t h e  R a s s u m p t i o n s w  o f  

t h e o r i e s  b e c a u s e :  s 

. . . t h e  r e l e v a n t  q u e s t i o n  t o  a s k  a b o u t  t h e  f l a s ~ u m p t i o n s n  
of a t h e o r y  is n o t  w h e t h e r  t h e y  a r e  d e s c r i p t i v e l y  
" rea1 i s t i c fn  f o r  t h e y  n e v e r  a r e ,  b u t  v h e t h e r  they a r e  
s u f f i c i e n t l y  good a p p r o x i m a t i o n s  for t h e  p t f r p o s e  a t  h a n d  
( 1 9 5 3 ,  P*  /ta> 

i 
H e  also p o i n t s  o a t  t h a t  the reliance on u n c o n t r o l l e d  e x p e r i m e n t s  

r e n d e r s  t h e  t a s k  o f  t e s t i n g  h y p o t h e s e s  more d i f f i c u l t ,  a n d  g i v e s  

-$cope f o r  c o n f  n s i o n  a b o u t  t h e  met h o d o l o g i c a  1 p r i n c i p l e s  

i n v o l v e d  ' (1 953, p .  4 0 )  . U n f o r t u n a t e 1  y, ' i t  seems t h a t  n o t  many 

a p p l i e d  e c o n o m e t r i c i a n s  h a v e  t a k e n  s u f f i c i e n t  n o t i c e  of 
I 

F r i e d m a n ' s  (by  nou) g r a n d f a t h e r l y  a d v i c e  a n d  many p r o b l e m s  w i t h  

*As we s h a l l  see b e l o w ,  t h i s  i s  p r e c i s e l y  w h a t  o u r  c o m p a r i s , o n  
b e t v e e n  t h e  W a l r a s i a n  a n d  t h e  n o n - U a l r a s i a n  m o d e l  w i l l  a m o u n t  
t o .  I f  i t  t u r n s  o u t  t h a t  t h e  former p r e d i c t s  j u s t  a s  well a s  t h e  
l a t t e r ,  then t h e  " C c c a m - F r i e d m a n  Razorw v o u l d  u r g e  u s  t o  c h o o s e  
t h e  ' ~ a l r a s i a n  m o d e l  a s  a n  a d e q u a t e  d e s c r i p t i o n  of t h e  rea l  
worly. ' S T h e i e f o r e ,  i f  o u r  p o r p o s O  is t h e  e x p l a n a t i o n  of r e a l  o u t p u t  a n d  
e - m ~ l o y  reent,  t h e n  t h e  a s s u m p t i o n  of e x o g e n o u s  wages and , p r i ces  

- { t h a t  a r e  f i x e d  w i t h i n  t h e  p e r i o d )  e x p l i c i t  i n  the n o n - W a l r a s i a n  
m o d e l  b e l o w  n e e d  nct v c r r y  u s  too much,  e v e n  i n  t h e  f a c e  o f  w a g e  
a n d  p r i c e  i n f l a t i o n .  T h e  n o n - H a l r a s i a n  model c a n  sti l l  p r o v i d e  
a n  e x p l a n a t i o n  of s h o r t  r u n  a c t i v i t y ,  a l t h o u g h  o b ~ i c r t i s l p  i t  
c a n n o t  e x p l a i n  i n f l a t i c n ,  S u c h  an e x p l a n a t i o n  may s t i l l  b e  
c o n s i s t e n t  w i t h  F r i e d m a n a s  r e q u i r e m e n t s  f o r  a n  i n s t r u m e n A a l i s t  
s e t h o d o l o g y ,  d e s p i t e  t h e  f a c t  t h a t  t h e  a s s u m p t i o n s  u p o n  u h i c h  i t  
i s  g r o u n d e d  map n o t  a l w a y s  accor3 v i t h  o b s e r v e d  r e a l i t y .  
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th'e u s e .  o f  t h e  e c o n o l a e t r i c  me thod  r e m a i n . 6  This h a s  b e e n  

r e c o g n i z e d  by  number  o f  a u t h o r s  i n  r e c e n t  years. A b r i e f  

d i s c u s s i o n  o f  t h e  ~ a i n  o b j e c t i o n s  r a i s e d  b y  t h e m  a g a i n s t  t h e  

t9use a n d  a b u s e w  o f  e c o n o r a e t r i c  t e c h n i q u e s  is a p p r o p r i a t e  a t  t h i s  

, s t a g e ,  J 

I n  a r e c e n t  p a p e r ,  D a v i d  R e n d r y  o b s e r v e s  t h a t  

~ 8 e c o n o m e t r i c i a n s  h a v e  f o u n d  t h e i  r . P h i l o s o p h e r s  ' S t o n e  ; it i s  

c a l l e d  regression a n a l y s i s  a n d  is u s e d  for t r a n s f o r m i n g  d a t a  

i n t o  * s i g n i f i c a n t s  r e s ~ l t s ! ~  ( 1 9 8 0 ,  p .  3 9 0 ) .  Be c i t e s  a n  

i m p r e s s i v e  list of p r c b l e m s  a s s o c i a t e d  w i t h  e c o n o m e t r i c  m e t h o d s  

( s o m e  o f  w G c h  were a l r e a d y  p o i n t e d  o u t  b y  K e y n e s  s o m e  forty 

y e a r s  b e f o r 3  . b u t  c o n c l u d e s '  t h a t  t h e  s u b j e c t  is. n o t  h o p e l e s s  

( 1 9 8 0 ,  p. 396) . 7  B e  o f f e r s  u s  the f o l l o w i n g  t h o u g h t :  

14y own e m p i r i c a l  "research programme" h a s  b e e n  t o  
i n v e s t i g a t e  m o d e l l i n g  b a s e d  o n  m i n i m a l  a s s u m p t i o n s  a b o u t  ------------------ 

6 P o s i  tive e x c e p t  i o n s  a r e ,  i n t e r  a l i a ,  C r a m e r  1 1 9 6 9 )  a n d  Vallis 
( 1 9 7 9 )  . T h e y  a n a l y z e  t h e  d e l i c a t e  i n t e f p l a y  o f  e c o n o m i c  t h e o r y  

a n d  e c o n o m e t r i c  m e t h o d s  i n  a  n u m b e r  o f  case s t u d i e s ,  a n d  i n  
d o i n g  s o  p r o v i d e  a p p l i e d  e c o n o m e t r i c i a n s  w i t h  a w e a l t h  of u s e f u l  
a d v i c e .  S e e  a l s o  K e n n e d y  (1 979) .  

? A S  r e p o r t e d  b y  H e n d r y ,  K e y n e s  m e n t i o n e d  t h e  f o l l o w i n g  p r o b l e m s  
a s s o c i a t e d  w i t h  t h e  l i n e a r  r e g r e s s i o n  model: (i) o m i t t e d  
v a r i a b l e  b i a s ,  (ii) i n a d e q u a c y  o f  t h e  d a t a ,  ( i i i )  s p u r i o u s  
c o r r e l a t i o n  d u e  t o  t h e  u s e  of p r o x y  v a r i a b l e s  a n d  s i m u l t a n e i t y ,  
( i v )  m u l t i c o l l i n e a r i t y ,  ( v )  a s s u m i n g  l i n e a r  f o r m  w i t h o u t  k n o w i n g  
t h e  a p ~ r o p r i a t e  d i a e n s i o n s  o f  t h e  r e g r e s s o r s ,  ( v i )  d y n a m i c  
m i s s p e c i f i c a t i o n ,  ( v i i )  i n c o r r e c t  p r e f i l t e r i n g  o f  t h e  d a t a ,  
( v i i i )  i n v a l i d l y  i n f e r r i n g  c a u s a l i t y  f corn c o r r e l a t i o n ,  ( i x )  
n o n - c o n s t a n t  p a r a m e t e r s ,  ( x )  c o n f u s i n g  s t a t i s t i c a l  w i t h  e c o n o m i c  
s i g n i f i c a n c e .  H e n d r y  a d d s  t h e  f o l l o w i n g  p r o b l e m s  t o  t h i s  a l r e a d y  
i m p r e s s i v e  list: ( x i )  s t o c h a s t i c  m i s s p e c i f i c a t  i o n ,  ( x i i )  
i n c o r r e c t  e x o g e n  ~ i t y  a s s u m p t i o n s ,  ( x i i i )  i n a d e q u a t e  s a w p l e  
sizes, ( x i v )  a g g r e g a t i o n ,  ( x v )  l a c k  o f  s t r u c t u r a l  
i d e n t i f i c a t i o n ,  (xvi) i n a b i l i t y  t o  r e f e r  back  u n i q u e l y  from 
observed e m p i r i c a l  -results t o  a n y  g i v e n  t h e o r y  ( B e n d r y ,  1980,  p .  
3 9 6 ) .  



t h e  i n t e l l i g e n c e  o f  a g e n t s  and t h e  i n , f o r m a t  i o n  a v a i l a b l e  
t o  t h e m ,  v i t  h m a x i m a l  r e l i a n c e  o n  d a t a  u s i n g  neconornic 
t h e o r y m  g u i d e l i n e s  t o  res t r ic t  t h e  c l a s s  o f  m o d e l s  
c o n s i d e r e d  ( R e n d r y ,  1 9 8 0 ,  p. 4 0 2 )  

Even t h o u g h  it is e a s y  t o  o b t a i n  s p u r i o u s  r e s u l t s ,  v h i c h  c o u l d  

l e a d  u s  t o  d i s c a r d  e c o n o m e t r i c s  as mere l * a l c h e r n y " ,  t h e s e  r e s u l t s  

c a n  f a r t o n a t e l y  b e  r e v e a l e d  a s  w f o o l s '  g o l d n .  a s  l o n g  a s  we a r e  

w i l l i n g '  t o  follow t h e  t h r e e  g o l d e n  r u l e s  o f  e c o n o m e t r i c s :  "test, 

t es t  a n d  t e s t n  ( H e n d r g ,  1 9 8 0 r  p. 4 0 3 ) .  A s  - a  p r a c t i c a l  e x a m p l e -  o f  

Hendry's p r e f e r r e d  r e s e a r c h  p r o g r a m m e  we refer t o   avids sob e t  

a l .  ( 1 9 7 8 ) .  I n  this p a p e r  t h e  a u t h o r s  f o c u s  on  t-hree s t u d i e s  of 

c o n s u a e r s g  expen  d i t u r e  o n  n o n d u r a b l e s  i n  t h e  [Jnited Kingdom, a l l  

o f  w h i c h  r e p o r t e d  d i f f e r e n t  r e s u l t s  e v e n  t h o u g h  s i m i l a r  e c o n o m i c  

t h e o r i ~ s  a n d  a p p r c x i m a t e l y  t h e  same d a t a  ser ies  were u s e d  
<.b " 

(Davidson e t  al., 1978, p. 661 f . I n  o r d e r  t o  d e t e c t  w h i c h  

a s p e c t s  of  t h e  m e t h o d o l o g i e s  u s e d  by t h e  d i f f e r e n t  r e s e a r c h e r s  

a r e  r e s p o n s i b l e  f o r  the d i f f e r e n t  p u b l i s h e d  r e s u l t s ,  a g e n e r a l  

m o d e l  i s  c o n s t r u c t e d  w h i c h  i n c l u d e s  t h e  t h r e e  p u b l i s h e d  

p r e f e r r e d  e q u a t i o n s  a s  s p e c i a l  cases  ( D a v i d s o n  e t  a l , ,  1978 ,  p p .  

6 6 1 - 6 6 3 ) .  After r e - e s t i m a t i n g  t h e  three models w i t h i n  t h e  

c o n t e x t  of t h e  g e n e r a l i z e d  model ,  i t  t a r n s  o u t  t h a t  t h e  e q u a t i o n  

c o n s i d e r e d  t o  b e  t h e  l e a s t  r e a s o n a b l e  of the three from t h e  

p o i n t  o f  v i e w  cf e c o n o m i c  t h e o r y  is  s e l e c t e d  o n  s t a t i s t i c a l  

c r i t e r i a  ( D a v i d s o c  e t  a l . ,  3978, p. 6 6 3 ) .  8 As a  result o f ,  t h i s ,  

the a u t h o r s  d e v e l o p  t h e i r  o v n  equation v h i c h  (i) s a t i s f i e s  t h e i r  

----- ------------- 
8It t u r n s  o u t  t h a t  t h e i r  ~ r e f e r r e d  e q u a t i o n  ( 2 4 )  on p. 6 7 5  i n  
t h e  g e n e r a l i z e d  racdel c o r r e s p o n d s  t o  e q u a t i o n  (15) o n  p. 671, 
w h i c h  does n o t  h a v e  a s t a t i c  e q u i l i b r i u m  s o l u t i o n  ( D a v i d s o n  et 
a l . ,  1 9 7 8 ,  p .  6 7 2 )  . 
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d e s i r e d  t h e o r y  c r i t e r i a ,  (ii) f i t s  a s  well a s  t h e  p r e v i o u s l y  

b e s t  f i t t i n g  e q u a t i o n ,  and  (iii) i n c l u d e s  t h e  r e j e c t e d  a o d e l s  a s  

s p e c i a l  c a s e s  ( D a v i d s o n  e t  a l .  , 1978, p .  6 6 3 ) .  9 T h e  c o n c l u s i o n  

we d r a w  from t h e  w o r k  o f  H e n d r y  a n d  a s s o c i a t e s  is t h a t  a  

n e c e s s a r p  ( b u t  g_ot _ s u f f i c i e n t  a s  we s h a l l  a r g u e  b e l o u )  c ~ n d i t i o g  ---- 
f o r  e c o n o t a e t r i c s  t o  b e  a useful s u p p l e m e n t  t o  t h e o r e t i c a l  

e c o n o m i c s  i s  o u r  w i l l i n g n e s s  t o  s u b m i t  e m p i r i c a l  f i n d i n g s  t o  t h e  

L4 c loses t  p o s s i b l e  s c r u t i n y .  

As ~ e l g e  p o i n t s  o u t  "we h a v e  a11 t o o  o f t e n  come t o  

a s s o c i a t e  ' p o o r q  w i t h  t h e  l a c k  of a c h i e v e m e n t  of 

s t a t i s t i c a l  s i g n i f i c a n c e  and-  ' g o o d 1  r e s u l t s  m i  t h  t h e  a c h i e v e m e n t  
P 

o f  s t a t i s t i c a l  s i g n i f i c a n c e n  ( 1 9 7 5 ,  p. 1 2 9 1 ) .  He c i t e s  

s i m u l a t i o n s  s h o v i n g  t h a t  " d a t a  g r u b b i n g w  p r o c e d u r e s  a l m o s t  

i n e v i t a b l y  r e s u l t  i n  l s s i g n i f i c a m t "  results, t v e v e n  when t h e  ---- -------------- 
9 T h u s ,  t h e i r  m e t h o d o l o g y  can b e  seen t o  f u l f i l  t h e  r e q u i r e m e n t s  
o f  w h a t  L a k a t o s  r e f e r s  t o  a s  a t q p r o g r e s s i v e  researcq p r o g r a m m e n  
( 1 9 7 8 ,  pp. 4 7 - 5 2 ) .  A r e s e a r c h  p r o g r a m m e  h a s  two p a r t s :  [i) t h e  

n e g a t i v e  h e u r i s t i c ,  w h i c h  d e s c r i b e s  w h a t  p a t h s  o f  r e s e a r c h  one 
s h o u l d  a v o i d ,  a n d  (ii) t h e  p o s i t i v e  h e u r i s t i c ,  w h i c h  i n d i c a t e s  
w h a t  o t h e r  p a t h s  o c e  s h o u l d  p u r s u e  ( L a k a t o s ,  1 9 7 8 ,  p. 4 7 ) .  T h e  
n e g a t i v e  h e u r i s t i c  f o r m s  t h e  @ @ h a r d  corew o f  a r e s e a r c h  p r o g r a m m e  
a n d  t h e  w o d u s  t o l l e n s  c a n n o t  b e  d i r e c t e d  a t  i t  (cf .  t h e  
m a x i m i z a t i o n  p r i n c i ~ l e  i n  n e o c l a s s i c a l  e c o n o m i c s ) ,  W h e n e v e r  
" r e f u t a t i o n s w  a r e  p r o d u c e d  o n e  must i n v e n t  I 9 a u x i l i a r y  
h y p o t h e s e s w  t o  c o n s t r u c t  a n p r o t e c t i v e  b e l t f g  a r o u n d  the core ,  A s  
l o n g  a s  t h e s e  a u x i l i a r y  h y p o t h e s e s  l e a d  t o  p r o g r e s s i v e  p r o b l e m  
s h i f t s  (i.e. t h e  e m p i r i c a l  c o n t e n t  is i n c r e a s e d  a n d  p a r t  o f  t h e  
e x c e s s  c o n t e n t  is c o r r o b o r a t e d )  t h e  r e s e a r c h  p r o g r a m m e  c a n  b e  
c a l l e d  p r o g r e s s i v e  (La k a t o s ,  1978,  pp. 4 8 - 4 9 ) .  I n d e e d ,  t h e  
p o s i t i v e  h e u r i s t i c  of  t h e  r e s e a r c h  p r o g r a m m e  p r o p o s e d  i n i t i a l l y  
b y  S a r g a n  ( 1  964) a n d  p u r s u e d  v i g o r o u s l y  b y  H e n d r y  a n d  a s s o c i a t e s  
h a s  l e d  t o  a n u m k e r  o f  f u r t h e r  s t u d i e s  o n  t h e  same t o p i c :  Y i z o n  
a n d  B e n d r p  ( l 9 8 O ) ,  H e n d r y  a n d  v o n  U n g e ~ n - S t e r n b e r g  ( 1 9 8 1 )  , a n d  
D a v i d s o n  and H e n d r  y ( 1  980) . F o r  a f u r t h e r  d i s c u s s i o n  o f  t h e  
a p p l i c a b i l i t y  of  t h e  n o t i o n  of s c i e n t i f  i c - r e s e a r c h  p r o g r a m m e s  t o  
n e o c l a s s i c a l  m i c r o e c o n o m i c s  a n d  K e y n e s i a  n  r e a c r o e c o n o m i c s  see 
L a e s i s  ( 1 9 7 6 )  a n d  L e i j o n h u f v u d  ( 1 9 7 6 )  r e s p e c t i v e l y .  



d e p e n d e n t  v a r i a b l e  is g e n e r a t e d  b y  a s i m p l e  a u t o r e g r e s s i v e  

s t o c h a s t i c  p r o c e s s  r a t  her  t h a n  c a u s a l l y w  ( F e i g e ,  1 9 7 5 ,  p. 1 2 9 2 ) .  

1 0  C o n s e q u e n t l y ,  most p u b l i s h e d  e m p i r i c a l  w o r k  (i) takes n o  

a c c o u n t  o f  p r e t e s t  b i a s ,  1 1  (ii) may n o t  b e  v e r y  r o b u s t ,  a s  

i n t e r m e d i a t e  r e s o l t s  a n d  a l t e r n a t i v e  s p e c i f i c a t i o n s  a r e  n o t  

p r e s e n t e d ,  ( i i i )  u n d e r -  r e p r e s e n t s  "nega ti wew r e s u l t s ,  t h e r e b y  

h i d i n g  p o t e n t i a l l y  u s e f u l  i n f o r m a t i o n ,  a n d  ( i v )  i n c l u d e s  a n  

u n n o t i c e d  p r o l i f e r a t i o n  o f  Ty p e l  errors (i. e i n c o r r e c t l y  

rejected null- h y p o t h e s e s )  ( F e i g e ,  1975 ,  p .  1293)  . A s  a minimum 

s t a n d a r d ,  F e i g e  suggests t h a t  d a t a  and p r o c e d u r e s  s h o u l d  b e  

f u l l y  r e p o r t e d ,  r e g a r d l e s s  of w h e t h e r  t h e  f i n a l  r e s u l t  is 

w p o s i t i v e w  o r  " n e g a t i v e M  ( F e i g e .  1975,  p .  1 2 9 3 )  . I *  

1 O T h e  r e s u l t s  o  f t hese s i m u  l a t i o n s  h a v e  b e e n  p u b l i s h e d  r e c e n t l y  
i n  L o v e l l  ( 1 9 8 3 ) .  

1 1 A  n o n -  t e c h n i c a l  d i s c u s s i o n  of  p r e t e s t  b X a s  is p r e s e n t e d  b y  
R e n n e d  y ( 1979, pp. 50-52)  . P r e t e s t i n g  o c c u r s ,  f o r  e x a m p l e ,  when 
w e  r u n  a r e g r e s s i o n ,  observe t h e  t - s t a t i s t i c  o f  t h e  r e g r e s s o r s ,  
d r o p  t h e  r e g r e s s o r s  t h a t  a r e  i n s i g n i f i c a n t  a t  some p r e s e t  
c r i t i c a l  l e v e l ,  a n d  r e - r u n  the r e g r e s s i o n ,  p o s s i b l y  w i t h  
a d d i t i o n a l  r e g r e s s o r s ,  etc. As a r e s u l t  t h e  s a m p l i n g  p r o p e r t i e s  
o f  t h i s  s o - c a l l e d  p r e t e s t  e s t i m a t o r  a r e  22s t h e  s a m e  a s  t h o s e  of 
t h e  n o r m a l  O L S  m o d e l .  L o v e l l  p r e s e n t s  a  s i m u l a t i o n  of t h r e e  
d i f f e r e n t '  k i n d s  of p r e t e s t i n g  s t r a t e g i e s ,  t o g e t h e r  w i t h  a  r u l e  
o f  t h u m b  r e l a t i n g  n c l a i m e d 9 3  s i g n i f i c a n c e  levels t c  " t r u e "  
s i g n i  f i c a n c e  l e v e l s  (1  983)  . L o o s e l y  s p e a k i n g  t h i s  r u l e  of t h u m b  
i n c r e a s e s  t h e  l e v ~ l  of  t h e  t e s t  a s  more e x t e n s i v e  p r e t e s t i n g  is 
p e - r f o r m e d .  F o r  a .mere d e t a i l e d  d i s c u s s i o n  of t h e  p r e t e s t  
e s t i a a t o r  a n d  t h e  v i t a l  r o l e  p l a y e d  by t h e  critical l e v e l  of t h e  
test s e e  J u d g e  e t  a l .  (1980,  pp. 61 -67 ) .  

I zTAe  same s u g g e s t i o n  h a s  b e e n  made e a r l i e r  b y  Thomas, '-3n t h e  
b- -, g r o u n d s  t h a t  s u c h  f u l l  r e p o r t i n g  of r e s u l t s  u o u l . d '  e n a b l e  r e a d e r s  

t o  "make u p  t h e i r  cwn m i n d s "  when  e v a l u a t i n g  e m p i r i c a l  r e s u l t s  
( 1 9 6 3 ,  p. 1 7 5 ) .  See a l s o  L o v e 1 1  ( 1 9 8 3 ,  p. 1 )  a n d  C o o l e y  a n d  
LeRop ( 1 9 8 1 ,  pp.  826-8  2 8 )  . 



R a y e r  c o m p a r e s  a p ~ l i e d  e c o n o a e t r i c s  w i t h  "game p l a y i n g u ,  

w h e r e  o n  t h e  o n e  h a n d  c o m p l e x  t e c h n i q u e s  a r e  u s e d  " n o t  s o  much 

because  t h e y  a r e  l i k e l y  t o  l e a d  t o  t h e  r i g h t  a n s w e r ,  b u t  

p r o b a b l y  a s  much ,  o r  m o r e ,  b e c a u s e  t h e i r  v e r y  c o m p l e x i t y  c r e a t e s  

a  f a s c i n a t i n g  c h a l l e n g e ,  a n d  a l s o  g e n e r a t e s  t h e  a p p l a u s e  o f  

o n e ' s  FeersM ( P l a y e r ,  1980,  p. 1 6 9 ) .  On t h e  o t h e r  h a n d ,  i m p o r t a n t  

b u t  n n q l a m o r o u s  t o p i c s  s u c h  a s  r e p l i c a b i l i t y  o f  the r e s u l t s  a n d  

q u a l i t y  of t h e  d a t a  a r e  i g n o r e ?  ( 1 9 8 0 ,  pp. 1 7 0 - 1 7 1 )  . I 3  Player  

a d m i t s  t h e  u s e f u l n e s s  o f  u s i n g  e c o n o m e t r i c s ,  a l b e i t  m a i n  l y  

b e c a u s e  ere h a v e  n o t h i n g  w i t h  w h i c h  t o  r e p l a c e  i t ,  b u t  p r o p o s e s  a 

n u m b e r  o f  g u i d e l i n e s ,  some of w h i c h  were a l r e a d y  s u g g e s t e d  b y  

P e i g e  ( 1 9 7 5 ) :  ( i )  i n s t e a d  o f  t r e a t i n g  e c o n o r e e t r i c  r e s u l t s  a s  

" c r u c i a l  e x p e r i m e n t s t 1 ,  we s h o u l d  t h i n k  of t h e m  more a s  

13See a l s o  Belsley, K u h ,  a n d  W e l s c h  f o r  a s t r o n g  p l e a  t o  e x a m i n e  
more c l o s e l y  t h e  s u i t a b i l i t y  o f  p a r t i c u l a r  d a t a  sets f o r  
s p e c i f i c  e c o n o m e t r i c  a n a l y s e s  ( B e l s l e y  a n d  K u h ,  ' 1 9 7 9 ,  pp. 
6 4 4 - 6 4 5 :  B e l s l e y ,  K u h ,  a n d  W e l s c h ,  1 9 8 0 ) .  
?=-+ 'h 

' 1 4 T h i s  i d e a  seems t o  b e  c l o s e l y  r e l a t e d  t o  F r i e d m a n a s  
m e t h o d o l o g y  i n  w h i c h  r e p e a t e d  s u c c e s s f u l  a p p l i c a t i o n  o f  a 
h y p o t h e s i s  [ r a t h e r  t h a n  a c o r r e c t  s i g n  i n  o n e  e m p i r i c a l  s t u d y ,  
we may a d d )  b e c o m e s  i n d i r e c t  t e s t i m o n y  i n  i t s  f a v o u r  ( F r i e 3 r n a n ,  
1 9 5 3 ,  p. 2 3 ) .  Hence, u n d e r  t h i s  i n t e r p r e t a t i o n  i t  s h o u l d  be  
e ' v i d e n t  t h a t  i n  t h i s  c h a p t e r  we w i l l  n o t  b e  a b l e  - o n c e  a n d  f o r  
a l l  - t o  d e v i s e  a  " c r u c i a l  e x p e r i m e n t "  s u c h  t h a t ,  d e p e n d i n g  o n  
t h e  o u t c o m e ,  e i t h e r  t h e  n o n - U a l r a s i a n  r t lodel  or  t h e  W a l r a s i a n  
m o d e l  w i l l  h a v e  t o  b e  d i s c a r d e d .  R a t h e r ,  we w i l l  p r e s e n t  o n e  
case  i n  w h i c h  these t w o  t h e o r i e s  a r e  c o n f r o n t e d  ( h o p e f u l l y  i n  a 
m e t h o d o l o g i c a l l y  s o u n d  w a y ) ,  which c a n  t h e n  b e  u s e d  a s  
c i r c u l s s t a n t  i a l  e v i d e n c e .  I t  is i n t e r e s t i n  y t o  consider L a k a t o s  
o n  i n s t a n t  r a t i o n a l i t y  i n  t h e  n a t u r a l  s c i e n c e s .  Among c o m p e t i n g  
r e s e a r c h  p r o g r a m m e s  " c r u c i a l  e x p e r i m e n t s w  w i l l  h a v e  n o  i m p a c t ,  
whereas w i t h i n  a r e s e a r c h  p r o g r a m m e  " m i n o r  c r u c i a l  e x p e r i m e n t s ' *  
t o  d e c i d e  b e t w e e n  i ts s u b s e q u e n t  v e r s i o n s  w i l l  s t i l l  b e ,  
a p p r o p r i a t e  ( L a k a t o s ,  1 9 7 8 ,  p p .  7 0 - 7 1 ) .  U n f o r t u n a t e l y ,  i n  
e c o n o m i c s  e v e n  t h i s  B a y  n o t  b e  p o s s i b l e ,  a s  e x p e r i m e n t s  p e r  sc? 
3 ce i r n p o s s i  b l e .  T h e  p r o c e s s  of c o m p a r i n g  t h e  n- t h  a n d  t h e  



(ii) r e s e a r c h  s b c u l d  b e  e v a l u a t e d  o n  t h e  b a s i s  of t h e  l i k e l y  ' 

v a l i d  i t p  o f  i t s  r e s u l t ,  (iii) B o r e  e m p h a s i s  s h o u l d  b e  p l a c e d  o n  

c o l l e c t i n g  r e l e v a n t  d a t a ,  ( i v )  we s h o u l d  g u a r d  a g a i n s t  d a t a  . 

m i n i n g  ( ~ r e t e s t i n g )  , a n d  a l l  r e g r e s s i o n s  s h o u l d  b e  r e p o r t e d ,  1 s  

( v )  some d a t a  s h o u l d  b e  s e t  a s i d e  f o r  t e s t i n g  ( p r e d i c t i o n ) ,  ( v i )  

i n s i g n i f i c a n t  r ~ s u l t s  s h o u l d  a l s o  b e  a c c e p t e d  b y  j o u r n a l s ,  ( v i i )  

u n p u b l i s h e d  d a t a  s h o u l d  b e  made a v a i l a b l e ,  t o  e n s u r e  a n d  

e n c o u r a g e  r e p l i c a b i l i  t y .  

A r a d i c a l  l y  d i f f e r e n t  a p p r o a c h  t o  e c o n o m e t r i c s  a n d  

s p e c i f i c a t i o n  s c a r c h e s  h a s  b e e n  F r o p o s e d  b y  L e a r n e r  ( 1 9 7 8 ,  1 9 8 3 )  , 

He p r e s e n t s  a s t r o n g  case  i n  f a v o r  o f  t h e  B a y e s i a n  p o s i t i o n . 1 6  - - -  ---- -----------  
1 4  ( c o n  t t d )  ( n + l )  -st  v e r s i o n  o f  a  r e s e a r c h  p r o g r a m m e  i n  e c o n o m i c s  
w i l l  n e c e s s a r i l y  b e  m o r e  time c o n s u m i n g  a s  m c i r c u m s t a n t i a l  
e v i d e n c e "  n e e d s  t o  b e  a c c u m u l a t e d .  T h e r e  is of c o u r s e  t h e  
a d d i t i o n a l  l o g i c a l  p r o b l e m  o f  t e s t i n g  t h e o r i e s  u s i n g  m o d e l s ,  a s  
a n y  t h e o r y  c a n  h e  s p e c i f i e d  i n  a n  i n f i n i t e  n u m b e r  o f  d i f f e r e n t  
ways ( B o l a n d ,  1 9 8 2 ,  p. 1 2 1 ;  L e i j o n h u f v u d ,  1 9 7 6 ,  pp .  7 6 - 7 7 ) ,  
H e n d r y  p r e s e n t s  a c o n t r a s t i n g ,  a n d ,  b y  h i s  3 w n  a d m i s s i o n  a d  h o c ,  
d t r u c t u r e  w h i c h  u l t i m a t e l y  r e d u c e s  t o  t h e  s e l e c t i o n  o f  
M u s e f u l n e s s i ~  a s  t h e  r e l e v a n t  c r i t e r i o n  ( 1  980, p p .  398-402 ,  e s p .  
p .  40 1 ) .  

I s R e c e n t l y ,  ~ l a n c h a r d  a n d  W y p l o s z  ( 1 9 8 1  ) e s t i m a t e d  a n  e i u p i r i c a  1 
s t r u c t u r a l  m o d e l  of a g g r e g a t e  d e m a n d  r e p o r t i n g  a l l  t h e  
r e g r e s s i o n s  r u n .  T h e i r  s t u d y  i s  t h e  e x c e p t i o n  r a t h e r  t h a n  t h e  
r u l e ,  h o  u e v e r .  

1 6 T h e  s t a n d a r d  r e f e r e n c e  for t h e  u s e f u l n e s s  a n d  a p p l i c a b i l i t y  o f  
B a y e s i a n  met h o d s  t o  e c c n o m e  t r i c s  i s  Z e l l n e r  ( 1 9 7  l a ) .  An 
e x t e n s i v e  c o m p a r i s o n  b e t  ween  t h e  t r a d i t i o n a l  e c o n o m e t r i c  
m o d e l i n g  a p p r o a c h  a n d  B a y e s i a n  a l t e r n a t i v e s  is g i v e n  i n  Z e l l n e r  
( 1979 ,  pp.  6 2 8 - 6 3 6 )  . A m e t h o d o l o g i c a l  d i s c u s s i o n  o f  t h e  

s t r e n g t h s  a n d  w e a k n e s s e s  o f  B a y e s i a n  m e t h o d s  i n  d e c i s i o n  t h e o r y  
a n d  e c o n o m e t r i c s  i s  p r e s e n t e d  b y  Z e l l n e  r ( 1 9 7 1 b )  a n d  R o t h e n  b e r  y 
( 1 9 7  1)  r e s p e c t i v e l y  . A 1 1  p a r t i e s  seem t o  agree t h a t  B a y e s i a n  
m e t h o d s  a re  e x t r e l e e l y  u s e f u l  i n  d e c i s i o n  p r o b l e m s  (see c h a p t e r  4 
b e l o w ) ,  b u t  R o t h e n b e r g  a r g u e s  t h a t  n o t  a l l  i n f e r e n c e  p r o b l e m s  
c a n  b e  r e g a r d e d  a s  d e c i s i o n  p r o b l e m s  ( 1 8 7 1 ,  p. 2 0 0 ) .  He r e j e c t s  
the n o t i o n  ( i m p l i c i t  i n  the B a y e s i a n  n o t i o n  o f  l e a r n i n g  f r o m  
e x p e r i e n c e )  o f  s m o o t h  s c i e n t i f i c  p r o g r e s s  a s  an a d e q u a t e  
d e s c r i p t i o n  o f  how s c i e n t i s t s  w o r k ,  a n d  i n s t e a d  f a v o u r s  t h e  



E v e n  t h o u g h  b o t h  t h e  c l a s s i c a l  a n d  t h e  B a y e s i a n  m o d e l s  of 

i n f e r e n c e  a r e  i n v a l i d a t e d  b y  s p e c i f i c a t i o n  s e a r c h e s ,  t h e  l a t t e r  

is flexible e n o u g h  t o  m a k e  t h e s e  s e a r c h e s  l e g i t i m a t e  and 

u n d e r s t a n d a b l e  ( 1 9 7 8 ,  F. 2 ;  1 9 8 3 ,  pp .  35 -37 ) .  I n  L t 2 a m e r o s  v i e w  

t h e  goal o f  o k j c c t  i v e  i n f e r e n c e  is c o u n t e r - p r o d u c t i v e  a s  b o t h  

t h e  p r i o r  d i s t r i t u t i o n  ( i n t r o d u c e d  e x p l i s i t l y  b y  a B a y e s i a n  a n d  

i m p l i c i t l y  b y  a l l  o t h e r s )  a n d  t h e  s a a p l i n g  d i s t s i b u t i o n  a r e  

e o p i n i o n s  a n d  n o t  f a c t s  ( 1 9 8 3 ,  p. 3 7 )  . G i v e n  t h e  s o b  j e c t i v e  

n a t u r e  o f  i n f e r e n c e s  " t h e  f u n d a m e n t a l  p r o b l e m  f a c i n g  

e c o n o m e t r i c s  i s  how a d e q u a t e l y  t o  c o n t r o l  the w h i m s i c a l  

c h a r a c t e r  of i n f e r e n c e ,  how s e n s i b l  y t o  b a s e  i n f e r e n c e s  o n  

o p i n i o n s  when  f a c t s  a r e  u n a v a i l a b l e t J  ( L e a r n e r ,  1 9 8 3 ,  p. 3 8 ) .  E v e n  
/- 

t h o u g h  t h e  f o r m u l a t i o n  of a p r i o r  d i s t r i b u t i o n  is a r b i t r a r y ,  t h e  

m a p p i n g  from a s s u m p t i o n s  [ i .e .  t h e  p r i o r  a n d  s a m p l i n g  

d i s t  i b u t i o n s )  t o  i n f e r e n c e s  (i. e. t h e  p o s t e r i o r  d i s t r i b u t i o n )  i s  

f h e  s i g n i f i c a n t  a s p e c t  of the Bayesian m e t h o d  (Learner, 1983,  p .  

3 8 )  . I  A l t h o u g h  we will not utilize f o r m a l  B a y e s i a n  e s t i m a t i o n  

- - - - - - - - - - w e - - - - - -  

1 * ( c o n  t ' d )  P o p p e r - K u h n  v i e v  w h e r e b y  s c i e n t i f i c  p r o g r e s s  r e s u l t s  
f rom criticism a n d  a t t a c k  (conjecture 3 rid refutation) . G i v e n  
t h i s  i n t e r p r e t a ' t i o n ,  o t h e n b e r g  a r g u e s ,  t h e  Bayesian v i e w  m u s t  
b e  r e j e c t e d  a s  h i s t o r  '? c a l l y  i n v a l i d  ( 1 9 7 1 ,  pp.  2 0 0 - 2 0 2 ) .  L a k a t o s  
b u i l d s  u F c n  P o p p e r i a n  f o u n d a t i o n s  b u t  d i s m i s s e s  Kuhn b e c a u s e  " i n  
K u h n ' s  v i e w  s c i e n t i f i c  r e v o l u t i o n  is i r r a t i o n a l ,  a mat ter  t o r  
mob p s y c h o l o g y ~  ( 1 9 7 8 ,  p.  9 1) . I n s t e a d ,  L a k a t o s  stresses t h e  
c o n t i n u i u  of s c i e n c e ,  s o  t h a t  R o t h e n b e r g ' s  o b j e c t i o n s  are ---- 
u n w a r r a n t e d  u n d e r  this i n t e r p r e t a t i o n  ( L a k a t o s ,  1978,  p p .  
8 6 - 9 0 ) .  See a l s o  Z e l l n e r  ( 1  W l a ,  pp.  1- 1 1 ) .  

P 1 7 F o r  a f u r t h e r  d i s c u s s i o n  of d e s i r a b l e  v a y s  t o  p r e s e n t  t h e  
r e s u l t s  o f  a  B a y e s i a n  a n a l y s i s  see Z e l l n e r  ( 1 9 7  la ,  pp .  U 0 - 4 1 )  . 



p r o c e d u r e s  i n  t h i s  c h a p t e r , l a  t h e  m a i n  p o i n t  we b o r r o w  f r o m  t h e  

B a y e s i a n  a p p r o a c h  is i ts  i n s i s t e n c e  u p o n  t h e  pubj_ece_i_v! n a t u r e  

o f  i n f e r e n c e s  a n d  its m e t h o d o l o g i c a l  s t a n d  i n  f a v o u r  o f  s m o o t h  

s c i e n t i f i c  F r o g r e s s  b y  l e a r n i n g  f r o m  ( o n e ' s  own a n d  o t h e r s v )  

e x p e r i e n c e .  l 9  

He a r e  now i n  a p o s i t i o n  t o  d r a w  t o g e t h e r  t h e  m a i n  

i ~ p l i c d t i o n s  o f  t h e  a b o v e  a r g n r n e n t s  r e l a t i n g  t o  a p p l i e d  

e c o n o m e t r i c s  i n  g e n e r a l  a n d  o u r  s t u d y  of a n  e m p i r i c a l  

I B T h e  r e a s c n  f o r  t h i s  d e c i s i o n  is t h e  c o s t l y  n a t u r e  o f  most 
B a y e s i a n  t e c h n i q u e s  ( B e d s l e y  a n d  K u h ,  1 9 7 9 ,  p. 6 4 4 ) .  T h i s  c a n  b e  
e a s i l y  c o n f i r m e d  b y  l o c k i n g  a t  Z e l l n e r  ( 1 9 7  l a ) .  T h i s  p r a c t i c a l  
p r o b l e m  is p a r t i c u l a r l y  f o r m i d a b l e  i n  t h e  c o n t e x t  of o u r  
a n a l y s i s  o f  a s w i t c h i n g  r e g r e s s i o n  m o d e l ,  Swamy a n d  Y e h t a  
p r e s e n t  a n  e a r l y  B a y e s i a n  a n a l y s i s  o f  s w i t c h i n g  r e g r e s s i o n s  w i t h  
two r e g i m e s  ( 1 9 7 5 ) -  They s h o w  t h a t  t h e  o r d i n a r y  H L  m e t h o d  is 
p r o b l e m a t i c  i n  t h i s  c o n t e x t  (1975,  p. 5 9 3 ) .  I n  o r d e r  t o  s i m p l i f y  
the a n a l y s i s ,  they i n t e r p r e t  t h e  c o e f f i c i e n t  v e c t o r  i n  a n  
u n u s u a l  way, n a m e l y  a s  r a n d o m  d r a w i n g s  f r o m  a c o n t i n u o u s  
m u l t i v a r i a t e  d i s t r i b u t i o n  ( 1 9 7 5 ,  pp. 5 9 4 - 5 9 9 ) -  C o n c e p t u a l l y ,  we 
c o u l d  e x t e n d  t h e  B a y e s i a n  a p p r o a c h  i n  a more u s u a l  way b y  
c o m b i n i n g  p r i o r  d i s t r  i h u t i o n s  w i t h  t h e  likelihood f u n c t i o n s  t h a t  
h  ve  b e e n  d e r i v e d  i n  t h e  l i t e r a t u r e .  See M a d d a l a  a n d  N e l s o n  

L- &974, pp. 101U-1018)  f o r  t h e  s i n g l e  m a r k e t  case, a n d  I t o  ( 1 9 8 0 ,  
p p .  1 0 9 - 1 1 2 )  t o r  the t w o  m a r k e t  case .  I t  w o u l d  n o t  b e  easy  t o  
o b t a i n  any t r a c t a b l e  r e s u l t s ,  h o w e v e r ,  i n  v i e w  of t h e  c o m p l e x i t y  . 
o f  t h e  l i k e l i h o o d  f u n c t i o n s  i n v o l v e d .  See a p p e n d i x  B f o r  a 
f u r t h e r  d i s c u s s i o n  o f  some o f  t h e  p r o b l e m s  i n v o l v e d  w i t h  t h e  lYIL 
n e t h o d  i n  t h e  s w i t c h i n g  r e g r e s s i o n  c a s e .  

1 9 A s  w d s  p o i n t e d  o u t  by Z e l l n e r ,  t h e  p r i o r  d i s t r i b u t i o n  c a n  b e  
f o r m u l a t e d  b y  u s i n g  o t h e r  r e s e a r c h e  rsl  r e s u l t s  ( d a t a - b a s e d  
p r i o r )  a n d / o r  t p  u s i n g  i n t r o s p e c t i o n ,  c a s u a l  o b s e r v a t i o n ,  o r  . 
t h e o r e t i c a l  c o n s i d e r a t i o n s  ( n o n d a t a - b a s e d  p r i o r )  ( 1 9 7  l d  , p p .  

/A 1 8 - 2 1 ) .  L e a r n e r  p r e s e n t s  a n  ~ x a m p l e  i n  w h i c h  d i t f e r e n t  
1, h y p o t h e t i c a l  r e s e a r c h e r s  ( w i t h  d i f f e r e n t  p r i o r s )  are a s k e d  

w h e t h e r  c a p i t a l  ~ u n i s h m e n t  h a s  a d e t e r r e n t  i n f l u e n c e  o n  t h e  
crime r a t e .  T h e  p r i o r  i n f o r m a t i o n  o f  e a c h  r e s e a r c h e r  c o n s i s t s  of 
a l ist of v a r i a b l ~ s  c l a s s i f i e d  a s  i m p o r t a n t  o r  d o u b t f u l  i n  a n  
explanation of t h e  crime r a t e .  I t  t u r n s  o u t  t h a t  a n y  inference 
f r o m  t h e  d a t a  is t o o  f r a g i l e  t o  b e  b e l i e v e d  b e c a u s e  t h e  
d i f f e r e n t  r e s e a r c h e r s  c b t a i n  d r a m a t i c a l l y  d i f f e r e n t  r e s u l t s  f r o m  
them (Learner, 1 9  8 3 ,  p p .  4 1 - 4 2 )  . 



n o n - H a l r a s i a n  m o d e l  f o r  C a n a d a  i n  p a r t i c u l a r - 2 0  I n  t h e  r e m a i n d e r  
\ 

o f  t h i s  c h a p t e r  we s h a l l  f o l l o w  t h e  f o l l o w i n g  g u i d e l i n e s  o r  

" r u l e s  o f  t h e  gamet4 .  

( i )  from a t h e o r e t i c a l  p o i n t  o f  v i e w  t h e  n o n - W a l r a s i a n  m o d e l - -  

c o n s t i t u t e s  a p r o g r e s s i v e  p r o b l e m  s h i f t  w i t h i n  t h e  r e s e a r c h  

p r o g r a m m e  o f  n e o c l a s s i c a l  g e n e r a  1 e q u i l i b r i  um t h e o r y .  T h u s  

emp i r i c a l  t e s t i n g  o f  t h e  n o n - W a l r a s i a n  w o d e l  s h o u l d  b e  d o n e  b y  

c o m p a r i n g  i t  w i t h  t h e  W a l r a s i a n  m o d e l  i t  s u p p o s e d l y  r e p l a c e s .  

T h e r e f o r e ,  we s h a l l  sdt u p  two  m o d e l s  f o r  e s t i m a t i o n ,  s o  t h a t  

d i r e c t  c o m p a r i s o n  is p o s s i b l e .  

(ii) T h e  u l t i m a t e  g o a l  o f  e m p i r i c a l  m o d e l  b u i l d i n g  i n  t h i s  

---------------- -- 
2 o D e s p i t e  a l l  the ~ r o b l e m s  i a t e d  w i t h  t h e  e c o n o m e t r i c  % 

m e t h o d  and t h e  e s t i m a t i o n  m o d e l s  we d o  n o t  t a k e  
t h e  e x t r e m e  a t t i t u d e  t h a t  p r ~ p a s e d  b y  S i m s  ( 1 9 8 0 ) .  He 
a r g u e s  t h a t  l a r g e  s c a l e  r n a c r o e c o n o m ~ t r i c  m o d e l s  a r e  u n l i k e l y  t o  
b e  i d e n t i f i e d  ( 1  980,  pp.  2- 15). As a r e m e d y  S i m s  s u g g e s t s  a n -  
a t h e o r e t i c a l  a p p r o a c h  i n  which m o d e l s  a r e  e s t i m a t e d  u s i n g  a n  
u n c o n s t r a i n e d  v e c t o r  a u t o r e g r e s s i o n  m o d e l ,  w i t h o u t  i n c o r p o r a t i n g  
a n y  t h e o r e t i c a l  p e r s p e c t i v e s .  After s s t i m a  t i o n ,  s p e c i f i c  
t h e o r i e s  c a n  b e  t e s t e d  by i m p o s i n q  r e s t r i c t i o n s  o n  t h e  system 
( 1 9 8 0 ,  pp. 1 6 - 1 7 ) .  We d o  n o t ,  h o w e v e r ,  s h a r e  S i m s l  p e s s i m i s m  

I S - a - v i s  t h e  u s e f u l n e s s  o f  s t r u c t u r a l  m o d e l i n g .  F o r  a s t r ~ n y  
d e f e n c e  o f  t h e  s t r u c t u r a l  a p p r o a c h ,  see R a l i n v a u d  [ l 9 R l ) .  /'- 
H a l i n v a u d  r e g a r d s  S i  m s 8  s t r a t e g y  a s  c o m p l e m e n t a r y  t o  c u r r e n t  
p r a c t i c e  " f o r  i t  r e n e w s  o u r  k n o w l e d g e  of t h e  e v o l u t i o n s  w h i c h  

\ 

h a v e  b e e n  e x p e r i e n c e d  and f a m i l i a r i z e s  u s  with t h e  e x i s t e n c e  o f  
c o m p l e x  c o r r e l a t i o n s  a n d  of l a q  s t r u c t u r e s  t h a t  a r e  m a r k e d  b y  a  C\ 
c e r t a i ' n  p e r m a n e n c e ,  a n d  thus m e a n i n g f  u l l 8  ( 1 9 8  1, p. 1 3 7 1 ) .  He 
f u r t h e r  a r g u e s  t h a t  t h e  r e s t r i c t i o n s  t h a t  h a v e  t o  b e  i m p o s e d  i n  
S i l s s g  a p p r o a c h ,  s u c h  a s  t h e  l e n g t h  of t h e  rnaximun l a g  a n d  t h e  
n u s h e r  o f  v a r i a b  les w h i c h  a re t r e a t e d  s i m u l t a n e o u s l y ,  a r e  
" n o t o r i o u s l y  a r t  i f  i c i a l n  ( p p .  1 3 7 1 - 1 3 7 2 ) .  H e  c o n c l u d e s  t h a t  more 
e m p h a s i s  s h o u l d  t e  p l a c e d  on t h e  t e s t i n g  of  t h e  c o n s t r a i n t s  a n d  
e x o g e n  e i t y  a s s u m p t i o n s ,  a s  well a s  s p e c i  f i c a t i o n s  ( p p .  
1 3 7 3 - 1 3 7 4 ) .  An i n t e r m e d i a t e  p o s i t i o n  is t a k e n  b y  Z e l l n e r  wbo 
m a k e s  a s t r o n g  p l e a  f o r  I n t e q r d t i o n  o f  t h e  time s e r i e s  a n d  
s t r u c t u r a l  m o d e l i n g  a ~ ~ r o a c h e s  a n d  o u t l i n e s  a  p o s s i b l e  way of 
a c h i e v i o g  t h i s  ( 1 9 7 9 ,  p p ,  6 3 6 - 5 4 0 )  . 



is p r e d i c t i o n .  2 1  T h e r e f o r e ,  w e  s h a l l  s o t  a s i d e  a n u m b e r  
I 
( 

of o t s e r v a t i o n s  t h a t  c a n  b e  u s e d  t o  j u d g e  t h e  r e l a t i v e  

~ e r f  r r n a n c e  o f  t h e  W a l r a s i a n  a n d  t h e  n o n -  W a l r a s i a n  m o d e l s .  ). 
?- 

(i+) S n  o r d e r  t c  a v o i d  p r e t e s t i n g ,  a l l  r e g r e s s i o n s  r u n  w i l l  b e  
- -="/ 

r e p o r t e d ,  F u r t h e r  mcre, d i f f e r e n t  s p e c i f i c a t i o n s  a n d  e s t i m a t o r s  

w i l l  be u t i l i z e d  i n  o r d e r  t o  g e t  a c l e a r e r  v i e w  o f  the 

r o b u s t n e s s  of t h e  r e s u l t s .  

( i v )  E c o n o m e t r i c  i n f e r e n c e  a n d  s p e c i f i c a t  i o n  s e a r c h e s  a r e  

u l t i m a t e l y  s u b j e c t i v e .  Theref ore ,  i t  is o f  p a r a m o u n t  i m p o r t a n c e  r i 
-4' 

t o  set o u r  e x p l a n a t i o n  (or  l a c k  t h e r e o f )  w i t h i n  t h e  c o n t e x t  o f  

p r e v i o u s  e x p l a n a t i o n s .  2 2  T o  t h i s  e f f e c t  we s h a l l  i n v e s t i g a t e  a n d  

r e p o r t  a  n u m b e r  of p r e v i o u s  C a n a d i a n  s t u d i e s  o n  t h e  b e h a v i o u r a l  

e q u a t i o n s  t h a t  o u r  m o d e l s  i n c l u d e .  We s h a l l  t r y  t o  a n a l y z e  w h a t  

was i n c l u d e d  i n  t h e  e q u a t i o n s ,  and why. P o r t h e r m o r e ,  s o m e  r e c e n t  

e m p i r i c a  f n o n - U a l r a s i a n  models e s t i m a t e d  f o r  t h e  U n i t e d  S t a t e s ,  

B e l g i u m ,  a n d  t h ~  N e t h e r l a n d s  w i l l  b e  s u b j e c t e d  t o  t h e  s a m e  

s c r u t  iny. 

( v )  A l l  d a t a  u s e d ,  i n c l u d i n g  t h o s e  c o n s t r u c t e d ,  a r e  r e p o r t e d  a n d  

referenced i n  A p p e n d i x  D t o  t h i s  t h e s i s .  

---------------- -- 
2 l A n o t h e r  g o a l ,  t h a t  o f  p o l i c y  s i m u l a t i o n ,  is n o t  p u r s u e d  i n  
t h i s  c h a p t e r .  D u e  t o  t h e  i n c o m p l e t e  t r e a t m e n t  of e x p e c t a t i o n s ,  
our m o d e l  c a n  strictly s p e a k i n g  n o t  b e  u s e d  f o r  t h i s  p u r p o s e  
( L u c a s ,  1 9 8 1 ) -  A r e c e n t  m o d e l  b y  B l a n c h a r d  a n d  W y p l o s z  is a  
f i r s t  a t t e m p t  t o  b u i l d  a  p o l i c y  i n v a r i a n t  s t r u c t u r a l  m o d e l  o f  
t h e  d e n a n d  s i d e  of t h e  e c o n o m y  (198 1 ) .  

2 2 R c c o r d i n g  t o  P o t h e n b e r g  " t h e  a r t  o f  model b u i l d i n g  i n v o l v e s  
much t r j p a l  a n d  e r ror , .  ..It a l s o  i n v o l v e s  t h e  i n t e r a c t i o n  of many 
d i f f e r e h t  persons a n d  many o v e r l a p p i n g  d a t a  s e t s ,  6Je b a s e  o u r  
m o d e l s  o n  a l l  t h e  p a s t  models we h a v e  r e a d  about,  e v e n  i f  we 
o n l y  d i m l y  r e m e m b e r  t h e m n  (1979,  p. 6 4 8 ) .  



( v i )  R e g a r d l e s s  of t h e  n r e s u l t s s '  of t h e  e s t i m a t i o n ,  we musk k e e p  

r e m i n d i n g  o u r s e l v e s  t h a t  n o  more ( a n d  no less) t h a n  
- < 

n c i r c u m s t a n t i a l  e v i d e n c e "  is p r o v i d e d .  I t m u s t  be e m p h a s i z e d  
b 

t h a t  many instances of c i r c u m s t a n t i a l  evidence. ~ o i n t i n g  i n  t h e  

d i r e c t i o n  o f  one t h e o r y  would b e  r e q u i r e d  i n  hrder t o  serve 
4. 

ul t i i a a t e l y  a s  p o s i t i v e  s u p p o r t  f o r  i t .  - I, C 
By f o l l o w i n g  t h e  g u i d e l i n e s  p r o p o s e d  a b o v e  w e  h o p e  t o  i n c r e a s e  

3 

t h e  i n  f o r r a a t i v e n e s s  of our e m p i r i c a l  r e s u l t s .  

3 : O V E R V I E W  OJ PREVIOUS E H P I R I C B L  RESEARCH. -- 
I 

I n  t h e  h i g b l y  aggregated b o d e l s  t o  be e s t i m a t e d  b e l o w  ue 

s h a l l  be i n t e r e s t e d  in t h e  a g g r e g a t e  g o o d s  a n d  l a b o u r  m a r k e t s  

o n l y .  C o n s e q u e n t l y ,  i n  accordance w i t h  t h e  n r u l e s  o f  the g a m e n  

pkoposed a b o v e ,  w e  s h a l l  n o w  g i v e  a selective s u r v e y  o f  e x i s t i n g  

I research on t h e  s u ~ ~ l y  a n d  d e m a n d  e q u a t i o n s  on  these t v o  

m a r k e t s .  23 F u r t h e r m o r e ,  v e  s h a l l  a n a l y z e  some o f  t h e  very r e c e n t  

l i t e r a t u r e  on e m p i r i c a l  n o n - W a l r a s i a n  m o d e l s ,  A s  we s h a l l  be  

u t i l i z i n g  a n n u a l  d a t a  below and  d u e  t o  t h e  h i g h l y  a g g r e g a t e d  

n a t u r e  o f  o u r  a n a l y s i s  w e  s h a l l  t o  a l a r g e  e x t e n t  i g n o r e  the 

h i g h l y  d i s a g g r e g a t e d  q u a r t e r l y  m o d e l s  developed b y  Helliwell et  

a l .  ( 1 9 7 1 ) ,  B o d k i n  a n d  T a n n y  ( 1 9 7 5 ) ,  a n d  S t a t i s t i c s  C a n a d a  

(1  978)  . 

------------------ 
2 3 0 n r  d i s c u s s i o n  i s  not i n t e n d e d  t o  b e  e x h a u s t i v e .  See T s u r u m i  
( 1 9 7 3 )  f o r  a d e t a i l e d  d i - s u s s i o n  of a number o f  C a n a d i a n  
m a c r o e c o n o ~ l e t r i c  m o d e l s ,  i n c l u d i n g  C h o u d h r y  e t  a l .  ( l 9 7 2 ) ,  a n d  
He l l iwe l l  et a l ,  11971). 



A q q l e q a t e  demand for p-od__s, - 
R i t h i n  t h e  c o n t e x t  o f  t h e  highly s i m p l i f i e d  m o d e l s  c o n s i d e r e d  

b e l o w ,  o n l y  t , h e  d e e a n d  f a r  c o n s u m p t i o n  g o o d s  c a n  b e  e x p l a i n e d .  

H e n c e ,  a l l  o t h e r  c o m p o n e n t s  of a g g r e g a t e  demand a r e  a s s u m e d  f o  

be e x o g e n o u s ,  a n  a s s u m p t i o n  t h a t  would h a v e  t o  b e  r e l a x e d  i n  

s u b s e q u e n t  r e s e a r c h . 2 .  However ,  i n  v i e w  o f  our g o a l  of c o m p a r i n g  
e' 

t h e  u s e f o l n e s s  o f  n c n - W a l r a s i a n  m o d e l s  w i t h  t h a t  o f  H a l r a s i a n  

m o d e l s ,  t h i s  a p p r o a c h  has s o =  j u s t i f i c a t i o n  s i n c e  both t y p e s  o f  

m o d e l s  a r e  e q u a l l y  o v e r - s i m p l i f i e d .  

I t  seems t h a t  K e y n e s '  h e r i t a g e  i s  st i l l  e s p e c i a l l y  n o t a b l e  

i n  t h e  a g g r e g a t e  demand f o r  c o n s u m p t i o n  goods .  I n  a l l  Z a n a d i a n  

e v i d e n c e  we h a v e  a n a l y z e d  some k i n d  o f  K e y n e s i a n  c o n s u m p t i o n  

f u n c t i o n  is e m p l o y e d .  F o r  e x a m p l e ,  C h o u d h r y  e t  a l .  r e g r e s s  r e a l  

p e r  c a p i t a  c o n s u m p t i o n  o f  d d r a b l e s  on i t s  own v a l u e  l a g g e d  o n e  

y e a r ,  r e a l  p e r s o n a l  d i s p o s a b l e  i n c o n e  p e r  c a p i t a ,  a l o n g  r a t e  o f  
/ 

i n t e r e s t ,  a n d  a r e l a t i v e  p r i c e  t e r n  ( 1 9 7 2 ,  p. 1 6 ) .  T h e  

n o n d u r a b l e s  a n d  s e r v i c e s  e q u a t i o n s  c o n t a i n  t h e i r  own v a r i a b l e s  

/' l a g g e d  o n e  y e a r ,  r e a l  p e r s o n a l  d i s p o s a b l e  i n c o m e  p e r  c a p i t a  

l a g g e d  o n c e ,  t h e  f i r s t  d i f f e r e n c e  i n  r e a l  p e r s o n a l  d i s p o s a b l e  

income, a r e l a t i v e  p r i c e  term l a g g e d  once, and the f i r s t  

d i f f e r e n c e  i n  t h e  r e l a t i v e  p r i c e  term. T h e  f o r m u l a t i o n s  a r e  

r a t i o n a l i z e d  i n  a r a t h e r  c a v a l i e r  manner, r e f e r r i n g  t o  " h a b i t  ----------- ------- 
2 * O b v i o u s  o ~ i s s i o n s  a r e :  [i) i n v e s t m e n t  d e m a n d ,  ( i i )  t h e  f o r e i g n  
s e c t o r ,  a n d  ( i i i )  t h e  f i n a n c i a l  sector. I n c l u s i o n  o f  e a c h  o f  
t h e s e  c o a p o n e n t s  w o u l d  i n c r e a s e  t h e  c o m p l e x i t y  o f  t h e  
t h e o r e t i c a l  m o d e l  n e e d e d  c o n s i d e r a b l y  a s  a  n u m b e r  o f  a d d i t i o n a l  
s p i l l - c v e r  e f f e c t s  would  n o u  b e  p o s s i b l e  i n  t h e  n o n - W a l r a s i a n  
model .  F o r  a n  e x c e l l e n t  s u r v e y  o f  e x i s t i n g  a p p r o a c h e s  t o  t h e  
n o d e l i n g  o f  t h e  C a n g d i a n  f o r e i g n  s e c t o r ,  see L o u e n b e r g  ( 1  981) , 



pers is tence  a n d  l a g s  i n  c o n s u m e r  b e h a v i o u r "  [ C h o n d h r y  et  a l , ,  

1972, p. 16 ) ,  a n d  ro psychological s t o c k s  o f  consumer h a b i t s N  ( p -  

18) .*s S t a t i s t i c s  C a n a d a  uses s i m i l a r  s p e c i f i c a t i o n s ,  a l t h o u g h  

d i s a g g r e g a t e d  e v e n  f u r t h e r  and u s i n g  " p e r m a n e n t  i n c o n e 1 '  i n s t e a d  

of  a c t u a l  income a s  a r e g r e s s o r  (1978. pp, 2 4 - 3 1 ) .  As we h a v e  

seen iri t h e  p r e v i o u s  cha p t e  r ,  h o u e v e r ,  t h e  ~ e ~ n e s  i a n  c o n s u l n p t i o n  

f u n c t i o n  can o n l y  b e  j u s t i f i e d  w i t h i n  t h e  szat ic  o p t i m i z a t i o n  

c o n t e x t  i f ~ c o n s n m e r s  a r e  facing a c o n s t r a i n t  on t h e i r  s a l e s  of 

1 abour a n d  f o r m u l a t e  their e f f ec t ive  demand f o r  g o g d s .  From 

e l e m e n t a r y  p r i c e  theory we know t h a t  t h o  n o t i o n a l  demand f o r  " 

g o o d s  is homogeneous of degree zero in p r i c e s  a n d  i n i t i a l  

i n c o m e ,  a f a c t  w h i c h  c a n  a l s o  b e  c o n f i r m e d  b y  l o o k i n g  a t  t h e  

p r e v i o u s  c h a p t e r . 2 6  Hence, i f  we w a n t  t o  f o r m u l a t e  a H a l r a s i a n  
.-'-. 

a n d  a  n o n - H a l r a s i a n  model b a s e d  upon  a static o p t i m , i z a t i o n  

m o d e l ,  these m o d e l s  s h o u l d  a t  l e a s t  i n c o r p o r a t e  t h e s e  i d e a s .  * 7  

R o u e v e r ,  i n  a recent p u b l i c a t i o n ,  Sneessens estimates a 

n o n - W a l r a s i a n  m o d e l  f o r  t h e  B e l g i a n  a g g r e g a t e  goods and l a b o u r  

------------------ 
2 S O k s a n e n  a n d  S p e n c e r  (1972) p r e s e n t  e m p i r i c a l  estimates f o r  t h e  
C a n a d i a n  a g g r e g a t e  c o n s n ~ ~ t i o n  f a n c t i o n  u s i n g  t h e  
R o u t h a k k  f r - T a y l o r  n o d e 1  i n  v h i c h  n h a b i t s t t  a r e  c e n t r a l .  See a l s o .  
D e a t o n  a n d  H u e l l k a u e r  ( 1 9 8 0 ,  p p .  373-377)  f o r  a d i s c u s s i o n  o f  
h a b i t s  and l_ags i n  the c o n s n ~ p t i o n  f u n c t i o n  f o r  d u r a b l e s ,  

2 6 C o r a p a t ~  e q u a t i o n s  ( 2 . 1 8 )  a n d  ( 2 . 2 1 )  f o r  t h e  expressions of 
n o t i o q ' a l  a n d  e f f e c t i v e  demands  f o r  g o o d s  r e s p e c t i v e l y .  

Q 
is  n o t  t o  s a y  t h a t  o n e  c o u l d  n o t  d e r i v e  a K e y n e s i a n  

c o n s u  p t i o n  f u n c t i o n  w i t h i n  a R a l r a s i a n  m o d e l  i f  the o b j e c t i v e  
f u n c t  b n s  were d i f f e r e n t ,  See ?vans ( 1 9 6 9 ,  pp.  13-47) f o r  a 
s n r v e y ~ u f  a t t e m p t s  i n  that d i r e c t i o n .  The main p o i n t  f o r  o u r  
a n a l y s i s  is t h a t  " u e  c a n n o t  h a v e  o u r  c a k e  a n d  e a t  it1* i n  t h a t  
ou r  n a t i c n a l  g o o d s  demand c a n n o t  h a v e  3 n  i n c o m e  term a s  o n e  ~f 
t h e  regressors. 



m a r k e t s  w h i c h  i n c l u d e s  a c o n s u m p t i o n  f u n c t i o n  o f  t h e  t r a d i t i o n a l  

kind ( 1 9 8 1 ,  p p .  9 7 - 9 8 ) ,  e v e n  i n  t h e  r e g i m e  o f  r e p r e s s e d  
, 

i n f l a t i o n ,  w h e r e  mcrkers a r e  n o t  c o n s t r a i n e d ' ,  t h a t  h e  f i n d s  t o  

h a v e  o b t a i n e d  d u r i n g  1 9 6 4 - 1 9 6 5  a n d  1 9 6 9 - 1 9 7 2  (p.  1 1 9 ) .  L i k e w i s e , ,  

K o o i m a n  a n d  Kloek a d o p t  a s i m i l a r  (by  theqr own a d m i s s i o n  a d  
b 

hoc)  a p g r o a c h  ( 7 9 8 0 a ,  p. 13; 1 9 8 1 ,  p. 1 0 ) .  Any s p i l l - o v e r s  fr0.m 

t h e  l a h o u r  m a r k e t  a r e  a s s u m e d  t o  o c c u r  t h r o u g h .  g_nggp_la_h_ngd 

c h a n g e s  i n  t h e  l e v e l  o f  d i s p o s a b l e  i n c o m e  ( 1 9 8 0 ,  p. 1 3 ) .  l%e 

d y n a m i c  c o n s u m p t i o n  f u n c t i o n  i n  t h e  e s t i m a t e d  m o d e l  is d u e  t o  . 

H e n d r y  a n d  v o n  U n g e r a - S t e r n b e r g  ( 1 9 8 1 )  , a n d  i n c l u d e s  a n  i-ome 

a n d  a l i q u i d i t y  term ( K o o i m a n  a n d  Rloek, 198-Oa, p. 3 0 ) .  

The c o n c l u s & e ~  we d r a w  f r o m  t h e  a b o v e  d i s c u s s i o n  i s  t h a t ,  

i n  o r d e r  t o  r e m a i n  a s  close a s  p o s s i b l e  , t o  t h e  s p i r i t  o f  p u r e l y  

U a l r a s i a n  a n d  n o n - W a I r a s i a n  m o d e l s ,  we s h o u l d  i n s i s t  o n  a n  

- 
a g g r e g a t e  d e m a n d  f u n c t i o n  t h a t  i s  h o m o g e n e o u s  o f  d e g r e e  z e r o  ' i ~ ,  

* . ,  

p r i c e s ,  w a g e s  a n d  p o s s i b l y  a term m e a s u r i n g  t h e  a c c u m u l a t e d  
, 

b 

" p u r c h a s i n g  p o w e r w  i n  t h e  e c o n o m y  ( e . g .  n o n - h u m a n  w e a l t h )  i n  t h e  

former c a s e ,  a n d \  a d o p t  a c o n s u m p t i o n  f u n c t i o n  i n  t h e  l a t t e r .  

A l t h o u q h  t h e  i n c l u s i o n  o f  a n e t  u e a l t h  term is t h e o r e t i c a l l y  

d e f e n s i b l e ,  d a t a  p r c b l e m s  p r e c l u d e  u s  f r o m  d o i n g  so .  I n s t e a d ,  we 

a d o p t  - t h e  a p p r o a c k  s u g g e s t e d  b y  nosern a n d  Q u a n d t  ( 1 9 7 8 ,  p .  373), 

i n  which n e t  u q e a r n e d  i n c o m e  is i n c l u d e d  a s  a p r o x y  o f  n e t  
* \ C 

w e a l t h  {in t h e i r  ca e i n  the l a b o u r  s u p p l y  e q u a t i o n ) .  T h e y  a d m i t  
w 

t h a t  this a p p r o a c h  may cause a b i a s e d  c o e f f i c i e n t  o f  t h e  n e t  

x n e a r n e d  i n c o m e  t e r n  i n  the l a b o u r  s u p p l y  e q u a t i o n  a s  $hi?-.term 

i n  reality d e p e n d s  u p o n  past h o u r s  o f  w o r k  (p. 3 7 3 ) -  I n  a s t a t i c  



o p t i m i z a t i ~ n  c o n t e x t ,  h o w e v e r ,  i n c l u s i o n  of t h i s  term s h o u l d  n o t  

c a u s e  any p r o b l e ~ s .  * a  I n  o r d e r  t o  a c c o u n t  p a r t i a l l y  f o r  t h e .  

f o r e i g n  sec tor ,  t h e   rice o f  i m p o r t s  r e l a t i v e  t o  t h e  G N X  

d e f l a t o r  c a n  b e  i n c l u d e d  as  a r e g r e s s o r  a s  wekl. I n  order t o  

s t a y  c lose  t o  t h e  e x i s t i n g  s p e c i f i c a t i o n s  of t h e  C a n a d i a n  

a g g r e g a t e  c o n s u f f p t i o n  f u n c t i o n  i t  seems r e a s o n a b l e  t o  a d o p t  a 

l i n e a r  s p e c i f i c a t i o n ,  r e g r e s s i n g  r e a l  p e r  c a p i t a  c o n s u m p t i o n  o n  

t h e  r e l e v a n t  v a r i a b l e s .  As a n  a l t e r n a t i v e  s p e c i f i c a t i o n ,  we can 

a d o p t  a l o g l i n e a r  f o r m  t o  f o r m  a l o g i c a l  c o u n t e r p a r t  o r  t h e  

l a b o u r  s u p p l y  e q u a t i o n s  we d i s c n s s  b e l o w .  I n  o r d e r  t o  c a p t u r e  

t h e  i d e a  t h a t  a s i g n i f i c a n t  p a r t  o f  C a n a d i a n  c o n s u m - p t i o n  

c o n s i s t s  o f  d u r a b l e s ,  w h i c h  s h o u l d  b e  i n t e r p r e t e d  a s  h o u s e h o l d s 1  

i n v e s t m e n t  a d d i n g  t o  a stock t h e  ' s e r v i c e s  o f  w h i c h  y i e l d  

u t i l i t y ,  we s h a l l  include n l o n g  i n t e r e s t  r a t e  i n ,  o u r  

s p e c i f i c a t i o n s  b e l o w ,  

A g q r e q a t e  su_paly cf h b o u r .  - -k 
C h o u d h r y  et al .  11972 ,  p a  1 1 ) ,  a n d  S t a t i s t i c s  C a n a d a  (1978,  p p .  

* 

56-59)  assume t h e  a g g r e g a t e  s u p p l y  o f  l a b o u r  (o r  t h e  

p a r t i c i p a t i o n  r a t e )  t o  b e  e x o g e n o u s .  Helliwell et  a l .  e n d o g e n i z e  -- ---------------- 
-i 

28Rorner (1981 ,  p.  1 4 5 )  s u g g e s t s  t h a t  i n c l u s i o n  o f  t h e  n e t  
u n e a r n e d  i n c o m e  term i n v i t e s  more p r o b l e m s  t h a n  i t  s o l v e s  i n  t h e  
P o s e n  a n d  Q u a f i t  rechel because i t  i s  e n d o g e n o u s  i n  a d y n a m i c  
l i f e - c  y c l e  c o n s n m p t  i o n - l e i s u r e  m o d e l .  H e  s u g g e s t s  d r o p p i n g  the 
term a l t o g e t h e r  a n d  h o p e s  t h a t  t h e  " b i a s  c a u s e d  b y  t h i s  
d e l i b e r a t e l y  ' i n c o r r e c t  s p e c i f i c a t i o n  will b e  sma 11 c o m p a r e d  t o  
t h e  b i a s e s  t h a t  r e s u l t e d  f rorn t h e  e n d o g e n e i t y  o f  n o n l a b o r  
i n c o m e n  ( 1 9 8  1,  p .  1 4 5 ) .  C u d q i n g t o n  ( 1 9 8 2 ,  p. 3 3 3 )  a l l u d e s  t o  t h e  

f  q r l a r t f r l y  d a t a  o n  w e a l t h  f o r  Canada f o r  t h e  p e r i o d  
1 9 6 6 - 1  o 1 9 8 0 - I Y .  He d o  n o t  k n o w  o f  a s u f f i c i e n t l y  l o n g  a n n u a l  ex isteY 
ser ies  of d a t a  o n  w e a l t h  f o s  C a n a d a ,  h o w e v e r .  



t h e  p a r t i c i p a t i o n  r a t e  a n d  i n c l u d e  a s  r e g r e s s o r s  t h e  p r o p o r t i o n  

o f  t h e  l a b o u r  f c r c e  p o p u l a t i o n  i n  s c h o o l ,  a n d  r e a l  p ' e r s o n f l  

d i s p o s a b l e  i n c o m e  p e r  meabe r of t h e  l a b o u r  force  p o p u l a t i o n  

( 1 9 7 1 ,  pp. 1 0 5 - 1 0 6 ) .  ~ o ' r  t h e  same r e a s o n s  a s  m e n t = n e d  a b o v e  i n  

t h e  c a s e  cf t h e  a g g r e g a t e  d e m a n d  f o r  g o o d s ,  i t  d o e s  n o t  make 

s e n s e ,  w i t h i n  t h e  c c n t e x t  o f  our s t a t i c  m ~ d e l ,  t o  i n c l u d e  a n  

i n c o m e  term i n  t h e  p a r t i c i p a t i o n  r a t e  e q u a t i o n .  It seems t h a t  

Helliwell e t  a l .  a r e  n o t  very h a p p y  w i t h  t h e i r  e q u a t i o n  e i t h e r  
\ 

a n d  t h a t  is was c h o s e n  f o r  p r a g m a t i c  r a t h e r  t h a n  t h e o r e t i c a l  

r e a s o n s  ( 1 9 7 1 ,  p. 1 0 5 ) -  2 9  B o d k i n  a n d  T a n n y  r e g r e s s  p a r t i c i p a t i o n  

r a t e s  cf d i f f e r e n t  a g e  g r o u p s  a n d  s e x e s  o n  ( a m o n g  o t h e r  t h i n g s )  

t h e  r a t i o  o f  t o t a l  e m p l o y m e n t  t o  t h e  l a b p u r  f o ; c e ,  a n d  a r e a l  

wage term ( 1 9 7 5 ,  p p ,  1 7 3 - 1 8 0 ) .  I n t e r e s t i n g l y  e n o u q h ,  t h e y  

i n t e r p r e t  t h e i r  ~ r n p l o y m e n t  r a t i o  a s  a m e a s u r e  o f  " t i g h t n e s s "  o f  

t h e  l a b o u r  m a r k e t  ( p .  1 7 5 ) ,  w h e r e a s  i n  o u r  n o n - W a l r a s i a n  m o d e l  

we c o u l d  v i e w  it a s  a p r o x y  ( t h r o u g h  O k u n q s  Law) f o r  t h e  

s p i l l - o v e r  f r o @  t h e  g o o d s  m a r k e t  t h a t  occurs i n  t h e ,  r e g i m e s  o f  

c l a s s i c a l  u n e m p l o y m e n t  a n d  r e p r e s s e d  i n f l a t i o a - 3 0  ------------------ 
2 9 A c c o r d i n g  t o  t h e m  "it h e  i n c o m e  v a r i a b l e  h e l p s  the e q u a t i o n ,  
w h e r e a s  t w o  more d e f e n s i b l e  a l t e r n a t i v e s  - t h e  d e g r e e  o f  
c a p a c i t y  u t i l i z a t i o n ,  a n d  t h e  n n e m p l o y r a e n t  r a t e  - d o  not.  T h u s  
we h a v e  a p e r s o n a l  i n c o m e  v a r i a b l e  s u p p o s e d l y  s t a n d i n g  f o r  t h e  
m a r g i n  a 1 b e n e f i t  s. cf  d a b o u r  f o r c e  p a r t i c i p a t i o n w  ( H e l l i u e l l  et 
a l . ,  3 9 7 1 ,  p . 1 0 5 ) .  

3 o E a t o n  a n d  Q u a n d t  i n c l u d e  a term r e p r e s e n t i n g  t h e  p r o b a b i l i t y  
o f  b e i n g  r a t i o n e d  i n  t h e  l a b o u r  m a r k e t  i n t o  the l a b o u r  s u p p l y  
f u n c t i o n  ( 1 9 8 3 ,  F. 2 2 9 ) .  T h i s  d i s c o u r a g e d  w o r k e r  effect i s  
r a t i o n a l i z e d  b y  p o s t u l a t i n g  t h e  e x i s t e n c e  o f  p o s i t i v e  
t r a n s a c t i o n s  c o s t s  a s s o c i a t e d  v i t b  e n t e r i n g  t h e  l a b o u r  f o r c e  
( p p .  2 2 2 - 2 2 4 ) ,  I n  t h e  m o d e l s  we es t imate  b e l o w ,  we w i l l  n o t  

these i n t e r n a l  s p i l l - o v e r s  i n  t h e  l a b o u r  m a r k e t ,  b e c a u s e  
a re  b a s ~ d  o n  €he B e n a s s p + c o n c e p t  of e f f e c t i v e  
w h i c h  e x c l u d e s  i n t e r  na 1 s p i l l - o v e r s  ( see  a b o v e ,  
--4 

5 8 



/ 

3 1  K o o i m a n  a n d  Rloek a s s u m e  , l a b o u r  s u p p l y  t o  be exogenoqs 

( 1 9 8 0 a ,  p. 13;  1 9 8 1 ,  p ,  7 ) -  T h e y  p o i n t  o u t ,  h o w e v e r ,  t h a t  t h i s  

l e a d s  t o  p r o b l e m s  of d e f i n i n g  a g g r e g a t e  l a b o u r  s u p p l y .  A s  

m e a s u r e d  u n e m p l o y m e n t  i s  a lways  p o s i t i v e ,  d e f  i a i n g  l a b o u r  s u p p l y  

- a s  t h e .  sum o f  a c t u a  l e ! t ip loy m e n  t p l u s  r e p ~ r t e d  u n e m p l o y m e n t  w o u l d  

l e a d  t o  t h e  a p r i o r i  e x c l u s i c n  of t h e  r e g i n e s  of r e p r e s s e d  
&' 

i n f l a t i c n  a n d  u n d e r c o n s u m p t i o n  f &the s a m p l e .  As a r e m e d y  t h e y  

a s s u m e  " n o r m a l  f r i c t i o n s 1 *  o n  t h e  l a b o u r  m a r k e t  t o  b e  a n  u n k n o w n  

f r a c t i o n ' o f  e x i s t i n q  e m p l o y m e n t  ( K o o i m a n  and  K l o e k ,  1 9 8 0 a ,  p .  

1 4 ) .  T h ' i s  f r a c t i o n  c a n  t h e n  b e  e s t i m a t e d  s i m u l t a n e o u s l y  w i t h  t h e  

o t h e r  p a r a m e t e r s . 3 2  A S  L u c a s  a n d  S a p p i n g  p o i n t  o u t ,  h o v e v e r ,  i t  

i s  f a r  from s u r e  w h e t h e r  a l l  r e p o r t e d l y  u n e m p l o y e d  w o r k e r s  a r e  

s e e k i n g  work pJ J_h_e c _ u r r e n t  waqe gate_ (1970 ,  p .  272)  . I n  f a c t ,  

i n  t h e i r  model t h e  c u r r e n t  wage r a t e  e q u a t e s  t h 7 F y - > h o r t - r u n  
-2 

3 1  C o m p a r e  e q u a t i o n  ( 2 .  2 4 )  f o r  t . h e  e x p r e s s i o n  o f  e f f e c t i v e  s u p p l y  
o f  J a b c u r ,  U s i n g  e q u a t i o n s  ( 2 . 1 7 )  a-nd (2 .  l a ) ,  e f f e c t i v e  l a b o u r  
s u p p l y  c a n  b e  w r i t t e n  a s :  

i 

L s e = L s + a  2/ ( a2+a  3 )  9 (Co-Cd)  * (p/w) 

See a l s o  I t o  ( 1 9 6 0 ,  p .  l o o ) ,  a n d ,  f o r  a more g e n e r a l  d i s c u s s i o n  
e x a ~ i n i n g  t h e  u n d e r l y i n g  c l a s s  o f  p r e f e r e n c e s  f o r  w h i c h  l i n e a r  
s p i l l - o v e r s  a r e  v a l i d ,  D e a t o n  a n d  P l u e l l b a u e r  ( 1 9 8 1 ,  pp .  
1529-1 5 3 1 )  . F o r  a d i s c u s s  i o n  o f  l i n e a r  s p i l l - o v e r s  on t h e  
p r o d u c t i o n  s i d e  of a simple n o n - W a l r a s i a n  m o d e l ,  see K o o i r e a n  a n 3  
Rloek { 1 9 8 0 b ) ,  

3 a T h e i r  es t imate  f o r  t h e  N e t h e r l a n d s  using a s a m p l e  i n c l u d i n g  
t h e  y e a r s  1952-1  977  t u r n s  o u t  t o  i a p l y  a f r i c t i o n a l  (o r  n a t u r a l )  
r a t e  o f  u n e m p f o y n e n t  o f  a b o u t  1  percent ( K o o i m a n  a n d  Kloek, 
1980a. F - 3 6 ) .  T h i s  seems r a t h e r  l c v .  I n  t h e i r  s u b s e q u e n t  p a p e r  
t h e y  a l l o w  the f r i c t i o n a l  u n e m p l o y m e n t  r a t e  t o  d r i f t  u p  s o m e w h a t  
a f t e r  1 9 5 7  ( 1 9 8 1 .  p.  7 ) .  



d e m a n d  a n d  s u p p l y  on t h e  l a b o u r  market so that e x i s t i n g  

n o n - f r i c t i o n a l  u n e m ~ l o y m e n t  i s  e n t i r e l y  d ue t o  w o r k e r s  t h a t  a r e  

s e a r c h i n g  f o r  w o r k  g_t $h_eir e x p e c t e l !  ggg-ma_l w a q e  r a t e  ( L u c a s  a n d  

R a p p i n g ,  1970, p.  2 7 3 ) .  Sneessens i n t r o d u c e s  f r i c t i o n s  o n  t h e  

l a b o u r  m a r k e t  b y  a d d i n g  a  n o n - p o s i t i v e  c o n s t a n t  [a )  t o  a 

( l o g l i n e a r i z e d )  minimum t r a n s a c t i o n  rule ,  t h a t  a l s o  a t t e m p t s  t o  

i n c o r p o r a t e  t h e  e f f e c t s  of l a b o u r  h o a r d i n g  d u e  t o  " h i r i n g  a n d  

f i r i n g  c o s t s f t  ( 1 9 8 1 ,  p. 9 5 )  : 

Log [ L o )  =atb*HIN ( l o g  [Ld)  ,log ( L s )  ) + ( l - b )  * l o g  (Lo) 
- 1 

L-2 
I n  a d d i t i o n  t o  t h i s ,  S n e e s s e n s  d e d u c t s  a n o t h e r  f r a c t i o n  of t h e  

a v a i l a b l e  l a b o u r  f o r c e  i n  o r d e r  t o  c a p t u r e  "those r e g i s t e r e d  

u n e m p l o y e d  w o r k e r s  w i t h  very l i t - t l e  s k i l l  u h o  s h o u l d  a c t u a l l y  b e  

r e g a r d e d  a s  o u t  of t h e  l a b o u r  f o r c e n  ( 1 9 8 1 ,  p ,  1 0 1 ) .  H i s  f i f i a l  

r e s u l t s ,  o b t a i n e d  by s e t t i n g  a=.O, i n d i c a t e s  t h a t  a b o u t  2 . 5  

p e r c e n t  o f  t h e  B e l g i a n  l a b o u r  f o r c e  c o n s i s t s  o f  t h i s  c a t e g o r y  o f  

workers ( p .  1 1 8 ) .  

I n  a  recent p a p e r ,  R o s e n  a n d  Q u a n d t  ( 1978 )  d e v e l o p  a n d  

e s t i m a t e  a s i n g l e  ~ a r k e t  n o n - H a b r a s i a n  model  o f  the U n i t e d  

S t a t e s  a g g r e g a t e  l a b o u r  market. T h e  l o g l i n e a r  l a b o u r  s u p p l y  

f u n c t i o n  is  assumed t o  d e p e n d  on a r e a l  a f t e r  , t a x  wage  term, net 

u n e a r n e d  income, a n d  t h e  work age  p o p u l a t i o n  ( 1 9 7 8 ,  p ,  3 7 3 ) .  
f 



B e c a u s e  t h e  a g g r e g a t e  g o o d s  m a r k e t  i s  n o t  a n a l y z e d ,  t h e i r  m o d e l  

c a n n o t  d i s t i n g u i s h  betueen n o t i o n a l  a n d  e f f e c t i v e  b e h a v i o u r  a n d  ' 

s p i l l - o v e r s  d o  n o t  e x i s t ,  w h i c h  
makes\ 

t h e i r  m o d e l  l e s s  t h a n  

c o m p l e t e l y  s a t i s f a c t o r y .  A m o r e  s e r i o a s  p r o b l e m  v i t  h t h e i r  

a n a l y s i s  is  t h e  f a c t  t h a t  t h e y  es t imate  t h e  m o d e l  u s i n g  d a t a  o n  

a c t u a l  e m p l o y m e n t  o n l y ,  t h e r e b y  i g n o r i n g  t h e  p r o b l e m  p o i n t e d  o u t  - 
b y  K o o i m a n  a n d  K l o e k  ( 1 9 8 0 a ,  1 9 8 1 )  and  S n e e s s e n s  (1981)  

v i s - a - v i s  f r i c t i o n q l  u n e m p l o y m e n t  (8osen a n d  Q u a n d t ,  1978 ,  p. 

3 7 4 ) .  T h e i r  met hod  i m p l i e s  #a t p o t e n  t i a l l y  v a l u a b l e  i n f o r m a t i o n  

o n  u n e t p l o y m e n t  is t h r o w n  away. T h e y  t h e n  p r o c e e d  t o  d e f i n e  a 

m e a s u r e  of " i n v o l u n t a r y   unemployment^ ( R )  o f  t h e  f o l l o w i n g  k i n d  

( p .  3 7 8 ) :  

v h e r e  t h e  s u p e r s c r i p t  "egP d e n o t e s  e s t i m a t e d  v a l u e s .  O f  c o u r s e ,  R 

s h o u l d  b e  i n t e r  ~ r e t e d  a s  t h e  d e v i a t i o n  o f  actua 1 from f r i c t i o n a l  

u n e m p l o y m e n t ,  a n d  t h e  a n c m a  l o u s  r e s u l t s  r e p o r t e d  b y  t h e m  s h o u l d  

b e  u n d e r s t o o d  i n  t h i s  f a s h i o n  ( p .  3 7 8 ) .  3 3  - - - - - -  ------------- 
3 3 T h e  p e r i o d  a n a l y z e d  b y  Rup?n a n d  Q u a n d t  (3-Q)  is 1930-1973 .  
The a n o m a l o u s  r e s u l t s  referred t o  i n  t h e  t e x t  i n v o l v e  a l a r g e  
excess --- d e m a n d  f c r  l a b o u r  f r o m  1 9 3 0  t o  1 9 4 6  ( R o s e n  a n d  Q u a n d t ,  
1 9 7 8 ,  p, 3 7 8 ) .  I n  a s u b s e q u e n t  comment on t h e  3 - Q  p a p e r ,  Romer 
(1981 ,  p .  1 4 6 )  p r e s e n t s  a g r a p h  showing t h e  e x t r e m e l y  p o o r  . i n - s a m p l e  p r e d i c t i v e  p e r f o r m a n c e  of t h e  R - Q  m o d e l .  H e  p r o p o s e s  
t o  d e a l  w i t h  t h i s  p r o b l e m  b y  e x c l u d i n g  t h e  u n e a r n e d  i n c o m e  term 
from t h e  l a b o u r  s u p p l y  e q u a t i o n ,  a s  i t  i s  c o n j e c t u r e d  t o  be  
e n d o g e n o u s ,  a n d  i n d e e d , t h e  p r e d i c t i v e  p e r f o r m a n c e  i m p r o v e s  
somew h a t  (Romer, 198 7 ,  p. 1 4 6 )  . I n  a n o t h e r  c o m m e n t ,  Ya t c h e u  
re-estimates t h e  5 - Q  m & l  b y  r e s t r i c t i n g  t h e  s a n p l e  t o  i n c l u d e  



I t  is v e r y  h a r d  t o  i n t e r p r e t  t h e  o v e r a l l  v a l i d i t y  o f  t h e  R o s e n  

a n d  Q u a n d t  m o d e l ,  a s  nowhere a r e  t h e  e s t i m a t e d  r e s i d u a l s  
, 

s u b m i t t e d  t o  a n y  k i n d  of test, 3 4  

I n  a much  c i t e d  s t u d y  o f  the  a g g r e g a t e  U n i t e d  S t a t e s  l a b o u r  

t a a r k e  t ,  L u c a s  a n d  R a p p i n g  (1970)  p r e s e n t  a much m o r e  s o l i d  

a n a l y s i s .  T h e i r  l a b o u r  s u p p l y  c u r v e  is d e r i v e d  f r o m  a t u o  p e r i o d  

u t i l i t y  m a x i m i z a  t icn p r o g r a m a e .  T h e  b u d g e t  c o n s t r a i n t  i n c l u d e s  
->fl 

p r e s e n  a n d  f u t u r ~  ( e x p e c t e d )  p r i c e s  ~ n d  wages, a d i s c o u n t  rate, a IC ,---.. 

a n d  i n i t i a l  non-human a s s e t s  i n  money terms ( 1 9 7 0 ,  p. 2 6 4 ) .  T h e  

t h e o r y  s u g g e s t s  t h a t  l a b o u r  s u p p l y  [ o r  t h e  p a r t i c i p a t i o n  rate) 

i s  n e g a t i v e l y  i n f l u e n c e d  b y  e x p e c t a t i o n s  of t e m p o r a r y  f u t u r e  

p r i c e  a n d  w a g e  i n c r e a s e s  (p, 2 6 5 ) .  A d d i n q  a d a p t i v e  e x p e c t a t i o n s  

s c h e m e s  f o r  expected p r i c e s  a n d  w a g e s  e n a b l e s  t h e m  t o  f o r m u l a t e  

t h e i r  s u q g e s t e d  p a r t i c i p a t i o n  r a t e  e q u a t i o n  a s  a  f u n c t i o n  o f  the 

c u r r e n t  a n d  l a g g e d  r e a l  wage, t h e  r a t i o  of c u r r e n t  a n d  p a s t  

p r i c e s ,  a n d  t h e  p a r t i c i p a t i o n  r a t e  l a g g e d  once ( p ,  2 6 8 ) .  

T h e o r e t i c a l l y  i n t e r e s t i n g  v a r i a b l e s  like t h e  r e a l  i n t e r e s t  r a t e ,  

a n d  t h e  n o n - h u m a n  w e a l t h  terra were d r o p p e d  f r o m  t h e  r e s u l t s  ------------------ 
3 3 ( c o n t o d )  o n l y  t h e  p o s t w a r  y e a r s  a n d  f i n d s  t h a t  t h e  r e s u l t s  a r e  
m o r e  p l a u s i b l e  (1981 ,  p. 1 4 3 ) .  H e  a l s o  r e c o g n i z e s  t h e  f a c t  t h a t  
u n e m p l c y m e n  t was i n c o r r e c t l y  i n t e r p r e t e d  b y  R - Q  a n d  t h a t  a 
c o r r e c t i o n  for f r i c t i o n a l  u n e m p l o y m e n t  is  a p p r o p r i a t e  (p .  1 4 4 ) .  
By p o s t u l a t i n g  d i f f e r e n t  c o r r e c t i o n s  f o r  different time p e r i o d s  
i t  may b e  p o s s i b l e  to i m p r o v e  t h e  R - Q  m o d e l  q u i t e  s u b s t a n t i a l l y .  

3 4 F o r  i n s t a n c e ,  it w o u l d  b e  i n t e r e s t i n g  t o  test i f  s i g n i f i c a n t  
a u t o c o r r e l a t i o n  is p r e s e n t  i n  t h e  9 o s e n  a n d  2 u a n d t  1 1 9 7 8 )  
r e s u l t s .  I n d e e d ,  a s  was i n d i c a t e d  h y  B a d d a l a  and N e l s o n  ( 1 9 7 4 ,  
p. 10 1 9 ) ,  t h e  l i k e l i h o e d  functions b e c o m e s  c o r n p u t a t i o n a  l l y  
i n t r a c t a b l e  i n  t h r  p r e s e n c e  of autocorrelation. Tn A p p e n d i x  C we 
i n d i c a t e  how we c a n  a p p r o x i m a t e  t h e  D u r b i n - W a t s o n  s t a t i s t i c  i n  
t h e  s w i t c h i n g  r e g r e s s i o n  case, where the v e c t o r s  of e s t i m a t e d  
r e s i d u a l s  o f  t h e  d i f f e r e n t  e q u a t i o n s  are d i s c o n t i n u o u s .  



r e p o r t e d  i n  t h e  m a i n  t e x t  f o r  e m p i r i c a l  r e a s o n s  (p .  2 6 7 ) .  

F o r t u n a t e l y ,  L u c a s  a n d  R a p p i n g  d o  r e p o r t  a l a r g e  n u m b e r  o f  t h e i r  

different r e s u l t s ,  a s  well a s  t h e  d a t a  u s e d  i n  a p p e n d i c e s  ( p p .  

286-305)  . T h i s  e n a b l e s  u s  t c c o m p a r e  o u r  n o n - b l a l r a s i a n  m o d e l  

w i t h  t h e i r  [ s o p h i s t i c a t e d . )  e q u i l i b r i u m  m o d e l ,  w h i c h  w i l l  p r o v i d e  

u s  w i t h  some a d d  it i o n a l  f l c i r c u l g s t a n t i a l  e v i d e n c e w . 3 s  

T h e  c o n c l u s i o n  we draw from t h e  d i s c u s s i o n  a b o v e  i s  t h a t  i t  

seems most s e n s i b l e  t o  e s t i m a t e  an e q u a t i o n  f o r  t h e  

p a r t i c i p a t i o n  r a t e ,  r a t h e r  t h a n  t h e  l e v e l  of t h e  l a b b u r  supply. 

C a n d i  d a t e  i n d e p e n d e n t  v a r i a b l e s  t o  be i n c l u d e d  a r e  t h e  c u r r e n t  

r e a l  wage r a t e ,  p r e f e r a b l y  c o r r e c t e d  f o r  t h e  a v e r a g e  

h o u r s  w o r k e d  p e r  y e a r ,  a n o n - h u m a n  w e a l t h  term o r  i ts  p r o x y ,  a n d  

p o s s i b l y  a r e a l  i n t e r e s t  ra te .  Prom a m e t h o d o l o g i c a l  p o i n t  of 

v i e w ,  l a g g e d  d e p e n d e n t  v a r i a b l e s  a r e  o n l y  a l l o w e d  t o  e n t e r  i n t o  

t h e  e q u a t i o n  i n  t h e  c a s e  o f  t h e  L u c a s  a n d  R a p p i n g  model, w h i c h  

i s  . a l s o  e s t i m a t e d  f o r  C a n a d a  b e l o w .  The d e p e n d e n t  v a r i a b l e  c a n  

e i t h e r  b e  a c t u a l  e m ~ l o y m e n t  o r  t h e  e s t i m a t e d  l a b o u r  f o r c e ,  b u t  

i n  t h e  l a t t e r  case a c o r r e c t i o n  f o r  f r i c t i o n a l  u n e m p l o y m e n t  m u s t  
7 

be made. 

B q q r e q a t e  Demand for L a b o u r  a& A q q r e q a t e  S u p p l y  of Goods.  - 
,' 

In t h e  l i t e r a t u r ~  tre have e x a m i n e d ,  t h e  s u p p l y  s i d e s  of t h e  

siodels seem t o  h a v e  " s n f  f e r e d "  l e s s  from K e y n e s i a n  i n f l u e n c e s  

t h a n  t h e  demand s i d e s ,  a n d  a r e  c o n s e q u e n t l y  Bore c o n s i s t e n t  w i t h  ----- ------------- 
3 * U n f o r t u n a t e l y ,  n o  s u c h  c o m p a r i s o n  i s  p o s s i b l e  w i t h  t h e  R o s e n  
a n d  Quandt m o d e l  a s  t h e i r  d a t a  o n  t h e  d e p e n d e n t  v a r i a b l e  a r e  n o t  
p u b l i c l y  a v a i l a b l e  (1978, p. 37 4 )  . 



n e o c l a s s i c a l  t h e o r y ,  1 n a g r e a t  number  of  c a s e s  labotlr demand i s  
,/ 

d e r i v e d  from a n  ' e x p r e s s i o n  fcr t h e  m a r g i n a l  p r o d u c t i v i t y  of 

l a b o u r ,  Rosen a n d  Q u a n d t ,  f o r  e x a m p l e ,  d e r i v e  a l o g l i n e a r  l a b o u r  

dertiand e q u a t i o n  c o r r e s p o n d i n q  w i t h  a C E S  p r o d u c t i o n  f u n c t i o n  

( 1 9 7 8 ,  p. 373).36 Regressors i n c l u d e  a r e a l  w a g e t e r m ,  a time 

t r e n d ,  a n d  r e a l  c u t p u t ,  T h i s  l a s t  term is a s s u m e d  t o  b e  
/ 

e x o g e n o u s ,  a t h o u g h  R o s e n  and Q u a n d t  a d m i t  the d e s i r a b i l i t y  o f  P 
s t u d y i n g  a  m u l t i - m a r k e t  s y s t e m  i n  which o u t p u t  wou ld  b e  

e n d o g e n o u s  ( 1 9 7 8 ,  p. 3 7 3 ) .  As w a s  p o i n t e d  o u t  a b o v e  it is h a r d  

t o  a s s e s s  t h e  merits o f  t h e  B o s e n - Q u a n d t  f o r m u l a t i o n .  ~ h o u d ' h r ~  ' 

e t  a l .  d e r i v e  d e s i r e d  e m p l o y m e n t  i n  t h e  b u s i n e s s  

n o n - a g r i c u l t u r a l  sector from a C c b b - D o u g l a s  p r o d u c t i o n  f u n c t i o n  

b u t  p o s t u l a t e  t h a t  a c t u a l  - a _  e m p l o y ~ e n t  d i v e r g e s  from d e s i r e d  

e m p l o y m e n t  f o r  t h e  f o l l o w i n g  r e a s o n s :  

. . . a s  a c t u a l  o u t p u t  may d i v e r g e  f r o m  e x p e c t e d  o u t p u t ,  
a n d  a s  c o s t s  of  h i r i n g  and f i r i n q  a r e  n o t  n e g l i g a b l e ,  
a n d  a s  t h e  p o o l  of manpower  available f o r  h i r i n g  i s  
limited, we ~ u s t  a s s u m e  t h a t  a c t u a l  e m p l o y m e n t  w i l l  
a d  j u s t  t o  d e s i r e d  e m p l o y m e n t  w i t h  a l a g  which d e p e n d s  o n  
t h e  a v a i l a b l e  l a b o u r  p o o l  a s  m e a s u r e d  b y  t h e  l a g g e d  rate 
of  u n e m p l o y m e n t  ( 1 9 7 2 ,  p. 4 3 )  

They f o r m a l i z e  t h i s  a s  f o l l o w s :  

------------------ 
3 6 T h e  same f o r a u l a t i o n s  r e - a p p e a r  i n  f o l l o u - u p  s t u d i e s  of t h e  
3 o s e n - Q u a n d t  m o d e l  t y  P a t c h e w  ( 1 9 8 1 ) ,  Roeer ( 1 9 8 1 ) ,  a n d  E a t o n  
a n d  Q u a n d t  ( 1  9 8 3 )  , 



l o g  Lo = a s l o g  Ld + (1-a) * l o g  L o  
t t t -1 

Here, , a s  i n  c h a p t e r  2 ,  Lo a n d  Ld d e n o t e  a c t u a l  a n d  d e s i r e 6  

e m p l o y m e n t  r e s p e c t i v e l y ,  a n d  D i s  t h e  u n e m p l o y m e n t  rate.  A c t u a l  

e m p l o y m e n t  is d e t e r m i n e d  by  t h e  d e m a n d  s i d e  o f  the model.  
- 

A l t h o u g h  t h i s  f o r n u l a t i o n  i s  e n t i r e l y  a d  hoc, i t  does b r i n g  o a t  

a n  i m p o r t a n t  f e a t u r e  f o r  o u r  p u r p o s e s ,  n a m e l y  diustmemt, 

p r o b l e m s .  I n  t h e  case of t h e  l a b o u r  market t h e  f o l l o w i n g  r e a s o n s  

f o r  l a g g e d  a d  j u s t t o e n t  h a v e  been'  pf6*posed i n  t h e  l i t e r a t u r e :  ( i )  

p o s i t i v e  h i r i n g  a n d  firing c o s t s ,  ( i i )  t h e  q u a s i - f i x e d  n a t u r e  of 

( o v e r h e a d )  l a b o u r ,  (iii) c a p i t a l  a n d  l a b o u r  a r e  n o t  f r e e l y  

s u s t i t u t a b l e  i n  t h e  s h o r t  r u n ,  b a t  t h e y  a r e  i n  t h e  l o n g  r u n  

[ S n e e s s e n s ,  1 9 8 1 ,  p p .  8 7 - 9 5 ) .  T h e  a d j u s t m e n t  s c h e m e s  t h a t  a r e  

u s u a l 1  y i m p o s e d  w i t h o u t  a n y  &_h_e_o_r_ef j u s t i f  f c a t i o n  c a n  c a u s e  

met h o d c l o g i c a l  ~ r c b l e m s  i n  o u r  c o m p a r i s o n  o f  e q u i l i b r i u m  a n d  

d i s e q u i l i b r i u m  s p e c i f i c a t i o n s .  As was s h o w n  b y  N e r l o v e ,  i t  d o e s  

n o t  m a k e  a  g r e a t  d e a l  o f  sense t o  s u p e r i n p o s e  ad h o c  a d j u s t m e n t  

schemes o n  b a s i c a l l y  s t a t i c  mdels (1972 ,  p. 2 2 3 ) .  T h e  

d i s e q u i l i b r i u m  models ue es t imate  below are o f  a s t a t i c  n a t u r e ,  

so  t h a t  o n e  r v a n t  c o m p a r i s o n  is w i t h  a s t a t i c  e q u i l i b r i u m  



m o d e l  w i t h  t h e  s a m e  " d e g r e e  of t h e o r e t i c a  1 c o n s i s t e n c y .  3 T  

Z 
A n o t h  e r ,  p e r h a p s  n o r e  e m p i r i c a l 1  y r e l e v a n t ,  c o m p a r i s o n  i s  

b e t w e e n  the s t a t i c  d i  se'q u i  li b r i  urn m o d e l  a n d  t h e  

e q u i l i b r i u m - c u m - a d  j u s t m e n t  m o d e l .  W h a t  t h e  d i s e q u i l i b r i u n  
1 

f o r m u l a t i o n  is a t t e m p t i n g  t o  a c h i e v e  is a t h e o r e t i c a l  

u n d e r p i n n i n g  f o r  an  a d  justmeat m e c h a n i s m  w h i c h  is b a s e d  u p o n  

i n d i v i d u a l s g  m a x i m i z i n g  b e h a v i o u r .  Consequently, it d o e s  n o t  

m a k e  much s e n s e  t c  a p p e n d  t h e  s t a t i c  d i s e q u i l i b r i u m  model w i t h  

a d  h o c  a d j u s t m e n t  ~echan i sms ,  b e c a u s e  t h e  e n t i r e  c r u x  of 

d i s e q o i l i b r i u  dels l i e s  i n  t h e i r  p r e d i c t i o n  that b e h a v i ~ n r  is 

/ a c t i v e l y  a f  pec ted  by t h e  e x i s t e n c e  o f  d i s e q n i l i b t i a  i n  t h e  
L 

system. T h e r e f o r e ,  o n e  i m p e n d i n g  d i l e m m a  is t h a t  o u r  e m p i r i c a l  

i n v e s t i g a t i o n  m a y  c o n c l u d e  t h a t  s t a t i c  puxe e q u i l i b r i u m  a n d  p u r e  

d i s e q u i l i b r i u m  m o d e l s  a r e  b o t h  i n a d e q u a t e  d e s c r i p t i o n s  of t h e  

d a t a  q e n e r a t i n g  p r o c e s s ,  a n d  t h a t  e i t he r  a d  h o c  a l l j u s t m e n t  

r n e c h a n i s r a s  a r e  u n a v o i d a b l e ,  o r  i n t r i n s i c a l l y  d y n a m i c  m o d e l s  

\ 
o u g h t  t o  b e  c o n s t r u c t e d  i n  a c c o r d a n c e  w i t h  t h e  s u g g e s t i o n  made 

by M e r l o v e  (1 9 7 2 )  . 3 8  A c o m p a r i s o n  b e t w e e n  p u r e  d i s e q u i l i b r i u m  
3 - -  ---- ---  ---- ----- 8 

37We d i f f e r  from H e n d r y  i n  t h e  sense t h a t  i n  h i s  r e s e a r c h  . 
p r o g r a m a c  ad boc a d j u s t m e n t  m e c h a n i s m s  a r e  allowed a n d  i n d e e d  
r e c o m m e n d e d  i n  o r d e r  t o  M e x p l a i n l @  t h e  d i s e q u i l i b r i u m  d a t a  ( 1 9 8 0 ,  
p p .  4 0 1 - 4 0 2 ) .  Needless  t o  s a y ,  we o f  c o u r s e  a l s o  d i f f e r  f r o m  t h e  
m a j o r i t y  of  t h e  R a c r o e c o n o m e  t r i c  m o d e l  b u i l d e r s  t h a t  c o n s t r u c t  
t h e  i l i f f e r e n t  s e c t i o n s  o f  t h e i r  atlode1 o n  i n c o n s i s t e n t  (or i n  
many cases i n v i s i b l e )  f o u n d a t i o n s .  

s 8 8 s  we h a v e  s e e n  i n  c h a p t e r  2 a b o v e ,  d y n a m i c  d i s e q u i l i b r i u m  
t h e o r y  i s  v i r t n a l l y  u n e x p l o r e d ,  m a i n l y  b e c a u s e  q u e s t i o n s  of 
( r a t i o n a l )  e x p e c t a t i o n  f o r m a t i o n  a r e  c o m p l i c a t e d  t r e m e n d o u s l y  by  
the s i m u l t a n e o o s  e x i s t e n c e  o f  q u a n t i t y  a n d  p r i c e  c o n s t r a i n t s .  A 
p i o n e e r i n g  c o n t r i b u t i o n  i n  t h i s  respect i s  N e a r y  a n d  S t i g l i t z  
[ 1 9 8 3 )  . 



- -- 
n o d e l s  a n d  t 3 e q u i l i b r i n m - c u m - a d -  hoc-adjustment-naechanism" m o d e l s  

d e t e r m i n e s  u h e t  her t h e -  ad  j o s t m e n t  t h e o r y  e n d o g e n o u s  i n  t h e  

f o r m e r  i s  r e a d y  t o  c h a l l e n g e  t h e  a d  h o c  a d j u s t m e n t  m e c h a n i s m  o f  

t h e  l a t t e r . 3 9  I f  b o t h  m o d e l s  t u r n  o u t  t o  be  e m p i r i c a l l y  

i n a d e q u a t e ,  t h e n  a n i n t r i n s i c a l l y  dynamic d i s e q u i l i b r i u m  

e q u i l i b r i u m  m o d e l  o u g h t  t o  b e  c o n s t r u c t e d  a n d  tes ted.  T h i s  w o u l d  

p r o v i d e  t h e  a d j u s t m e n t  m e c h a n i s m  o f  the e q u i l i b r i u m  m o d e l  w i t h  a 

s o u n d  t h e o r e t i c a l  u n d e r p i n n i n g .  We r e t u r n  t o  t h e s e  i s s u e s  i n  

f u r t h e r  d e t a i l  belcu. 

T h e  e x i s t e n c e  o f  adjustment c o s t s  was a l s o  h i n t e d  a t  b y  

L u c a s  a n d  R a p p i r g ,  w h o  p o s t a l a t e  a m a r g i n a l  p r o d u c t i v i t y -  

c o n d i  t i o n  b a s e d  u p o n  a C E S  p r o d u c t i o n  f u n c t i o n  (1973, p. 2 7 0 )  . 
T h e y  a n t i c i p a t e  H e n d r y  b y  u s i n g  the f o l l o w i n g  e q u a t i o n  f o r  

e s t i m a t i o n  p u r p o s e s  ( L u c a s  nnd R a p p i n g ,  1970,  p ,  2 7 1 )  : 

 ere Q is a n  i n d e x  f c r  l a b o u r  q u a l i t y  (yea r s  of s c h o o l i n q  

--------- ------ --- 
39Rosen a n d  Q u a n d t ,  f o r  exa m p l e ,  c o n t r a s t  p u r e l y  s t a t i c  
e q u i l i b r i u m  a n d  d i s e q u i l i b r i u m  models a n d  . o b s e r v e  t h a t  "the 
e q u i l i b r i u m  s y s t e m  i s  s o a e u h a t  a r t i f i c i a l  i n  t h 3 t  i t  u a s  
s p e c i f i c a l l y  d e s i g n e d  t o  f a c i l i t a t e  easy c o m p a r i s o n  w i t h  t h e  
d i s e q u i l i b r i u l a  s y s t e m  t h a t  we f o u n d  t o  b e  estimable i f  n o t  
i d e a l .  " T h e y  c o n c l u d e  t h a t  " t h e  c o m p a r i s o n  d o e s  n o t  a f f e c t  t h e  
s t a n d i n g  of  a s o ~ h i s t i c a t e d  e q u i l i b r i u m  m o d e l  s u c h  a s  the 
L[ a c a s  1-R[ a p p i n a  ] a o d e l n  (1  978,  p. 377)  . 



c o m p l e t e d ) ,  L is e m p l o y m e n t  i n  m a n h o u r s  p e r  y e a r ,  Y is rea l  "JP, 

a n d  U i s  t h e  & f a 1  h o u r l y  w g e .  F o r  s t a t i o n a r y  v a l u e s  of o u t p u t  

a n d  e m p l c y m e n t  t h i s  e q u a t i o n  c o n v e r g e s  t o  t h e  o r d i n a r y  s t a t i c  

m a r g i n a l  p r o d u c t i v i t y  c o n d i t i o n  (p. 2 7 1 ] . * 0  L a c a s  a n d  R a p p i n g  d o  

n o t  e s t i m a t e  a l a b o u r  demand f u n c t i o n  d i r e c t l y  b e c a u s e  i t s  

r e g r e s s o r s  w o u l d  i n c l u d e  the p r i c e  l e v e l ,  which i n  t h e i r  m o d e l  

i s  n o  l e s s  e x o g e n o u s  t h a n  is the l e v e l  of r e a l  o u t p u t  is i n  

e q u a t i o n  4 )  ( 1 9 7 0 ,  p. 272) .  They somehow seem t o  b e  a b l e  t o  

a c c e p t  the s i m u l t a n e i t y  b i a s  c a u s e d  by r e a l  o u t p u t  b u t  n o t  t h a t  

c a u s e d  b y  t h e  p r i c e  l e v e l  ( p .  2 7 1 ) .  T h e i r  a n a l y s i s  d o e s  a l s o  n o t  

@ a n a l y z e  t h e  s h o r t - r u n  f r x i t y  of s t o c k ,  

S n e e s s e n s ,  o n  t h e  o t h e r  h a n d ,  p r e s e n t s  a n  i n t e r e s t i n g ,  

a l b e i t  a d  hoc, way o f  i n c o r p c r a t i n g  t h e  l a c k  o f  s h o r t - r u n  

s u b s t i t u t a b i l i t y  b e t w e e n  l a b o u r  a n d  c a p i t a l  (1981 ,  p p .  8 8 - 9 0 ) ,  

I n  h i s  m o d e l ,  c a p i t a l i s t s  s o l v e  two o p t i m i z a t i o n  p r o g r a m m e s .  T h e  

f i r s t  o n e  m a x i m i z e s  Jggg --- r u n  e x p e c t e d  p r o f i t s  b y  c h o i c e  o f  '-7 

freely s u b s t i t u t a b l e  c a p i t a l  a n d  l a b o u r .  T h e  r e s u l t i n g  o p t i m a l  

l o n g - r u n  c a p i t a  1 l abcur  r a t i o  [r)  , b a s e d  upon, an e x t r a p o l a t i v e  

------------------ - 
5 * o D a v i d s o n  e t  a l .  u s e  a  s i m i l a r  a p p r o a c h  i n  t h e i r  s t u d y  on 

c o n s u m ~ r s ~  e x p e n d i t u r e  ( 1 9 7 8 ,  pp. 6 8 0 - 6 8 1 ) .  L u c a s  a n d  R a p p i n g  
d e f e n d  t h e  n e c e s s i t y  o f  t h e i r  a d  h o c  a d j u s t m e n t  m e c h a n i s m  a s  
f o l l o w s :  n t h e r e  is a  g r e a t  d e a l  e v i d e n c e  t h a t  v a r y i n g  l a b o u r  
e n t a i l s  a d j u s t m e n t  c o s t s  a n d  t h a t  t h i s  l e a d s  f i r m s  t o  a d j u s t  
g r a d u a l l y  [ t o  t h e  s t a t i c  e q u i l i b r i u m ]  r a t h e r  t h a n  a t t e m p t i n g  t o  
r a a i n t a i n  i t  c o n t i n u a l l y  t h r o u g h  timen (1970,  p p ,  2 7 0 - 2 7 2 ) .  T h e  

q u e s t i o n  u c  a re  l e f t  w i t h  i s  why t h i s  a d j u s t m e n t  was n o t  
n o d e l l e d  p r ~ p e r l y  i f  it is a s  i m p o r t a n t  [ t h e o r e t i c a l l y )  a s  
c l a i a e d .  I t  seems t h a t  b y  t h e i r  r e a s o n i n g  Lucas a n d  R a p p i n g  
a t t e a t p t  t o  h a v e  t h e i r  cake a n d  e a t  i t ,  i n  t h a t  t h e y  c l a i m  t o  
d e v e l o p  a p u r e  e q u i l i b r i u m  model of t h e  l a b o u r  m a r k e t  a n d  i n  t 
sarae  b r e a t h  p o s t u l a t e  t h a t  t h e  a c t u a l  e c o n o m y  w i l l  n e v e r  e n d  
i n  e q u i l i b r i u a .  

.ad 



e x p e c t a t i o n s  f o r  r a a t i o n  ~ e c h a n i s m  for t h e '  f a c t o r  p r i c e s ,  i s  f i x e d  

a n d  t h e  s h o r t - r u n  ~ r o d u c t i o n  f u n c t i o n  is  t h e n  r a e r e l y  a f u n c t i o n  

of t h e  l a b o u r  i n p u t  a n d  t h e  f i x e d  r. This s h o r t - r u n  p r o d u c t i o n  

f u n c t i c n  i s  t h e n  used t o  d e r i v e  t h e  s h o r t - r u n  demand f o r  l a b o u r . .  

Hhen demand f o r  goods  f a l l s  s h o r t  o f  i t s  l o n g - r u n  e x p e c t e d  

l e v e l ,  t h e n  p a r t  o f  t h e  c a p i t a l  stock w i l l  r e m a i n  i d l e  a n d  o n l y  

t h e  a e c u n t  of l a b o u r  h i r e d  is a d j u s t e d  { S n e e s s e n s ,  1 9 8 1 ,  p ,  88)  . 
I n  a d d i t i o n  t o  this, S n e e s s e n s  models  t h e  f r i c t i o n s  i n  t h e  

l a b o u r  m a r k e t  i n  t h e  m a n n e r  described a b o v e  i n  e q u a t i o n  ( I ) ,  I n  

a p p e n d i x  E we d e r i v e  . a l%-bour demand f u n c t i o n  f o l l o w i n g  a n  

a p p r o a c h  s ' m i l a r  5 t o  S n e e s s e n s ' .  Now, i n s t e a d  o f  c h o o s i n g  t h e  

o p t i m a l  l o o  g - r u n  c a p i t a l - l a b o u r  r a t i o ,  o n l y  t h e  o p t i m a l  l o n g - r u n  

c a p i t a l  stock is  chosen i n  a d v a n c e .  This e n a b l e s  u s  t o  d e r i v e  
4 

t h e  f o l l o w i n g  l a b o u r  demand  e q u a t i o n :  

( 5 )  l o g  L = cl + c2 * t  + c3* log (W/P)  + cU*log(C/W) 
t t t - 

Here, W, P, a n d  C d e n o t e  t h e  n o m i n a l  wage ra te ,  p r i c e  l e v e l *  and 

the users' cos t  of c a p i t a l  r e s p e c t i v e l y ,  K O  d e n o t e s  t h e  l o n g - r u n  

o p t i ~ a l  p r e d e t e r m i n e d  c a p i t a l  s t o c k .  

F i n a l l y ,  we c a n  @ e n t i o n  t h e  c o n t r i b u t i o n s  b y  Koo iman  a n d  Kfoek 

i n  w h i c h  n o t i o n a l  a n d  e f f e c t i v e  l a b o u r  d e ~ a n d  a re  d e r i v e d  i n  a 

consistent i a n n e r  osing a  c l a y - c l a y  t y p e  v i n t a g e  p r o d u c t i o n  



m o d e l  (1380a,. p p .  27-29;  1 9 8 1 ,  pp. 8 - 1 9 ) .  63e p r e f e r  t h e  much 

s i m p l e r  m e t h o d  o u t l i n e d  i n  a F E # n d i x  E to t a k e  account o f  t h e  

s h o r t - r u n  f i x i t y  of t h e  c a p i t a l  s t o c k ,  h o w e v e r .  

One of  t h e  s a l i e n t  f e a t u r e s  of the majority of t h e  s t u d i e s  

r e v i e w e d  here is t h e  f a c t  t h a t  d i r e c t  e s t i m a t i o n  of a n  a g g r e g a t e  

s u p p l y  o f  g o o d s  e q u a t i o n  i s  a b s e n t .  I n  f a c t ,  ~ e l i i v e l l  e t  dl. 

a d m i t  this a n d  w a r n  u s  w i t h  t h e  f o l l o w i n g  words: 
P 

Nobody h a s  yet b e e n  ; r a s h  e n o u g h  o c o n s i d e r  a f u l l  
n e o c l a s s i c a l  framevor\An w h i c h  ou t  p u t t  a n d  a l l  , f a c t o r  
i n p u t s  a r e  d e t e r a i n e d  solely by  expected r e l a t i v e  
priges .  ? T h e r e  a r e  t-co many m e a s u r e m e n t  errors,  t o o  many 
d a n g e r s  Pa a g g r ~ g a t i n g  across d i v e r s e  p r o d u c t s ,  t o o  many 
n o n - c l e a r i n g ' m a r k e t s ,  * and  t o o  much h e t e r o g e n e i t y  i n  
e x p e c t a t i o n s  t o  a l l o w  t h i s  p r o c e d u r e  m u c h  c h a n c e  of 
s u c c e s s  (1971,  p .  4 9 )  

II 

\ 
Whereas t h i s  quote cousld b e  t a k c x a s  a cri t icism a g a i n s t  - 
m a c r a e c o n o m e t r  ic . m o d e l l i n g ,  w e  s h a l l  m t e a d  choose t o  b e  

"rasht \ .  T h e  r e s u l t s  of BUL. e p i f i c a r  i n v e s t i g a t i o n s  a r e  

r e s e n t e d  i n  t h e  n c x t  sec t ica .  

b e l o u ,  o n l y  f o u ~  b e h a v i o u r a l  , r e l a . t i o n s h i p s  n e e d  t o  b e  

f o r a u l a t ~ d ,  n a m e l y  the c o n s u i x p t i o n  f u n c t i o n ,  a n  a g g r e g a t e  a o o d s  

s i l p p l y  f u n c t i o n ,  a l a b o u r  demand L u n c t i o n ,  ar,d a l q b o u r  s u p p l y  

e - g u a t i o n .  Oo t h e  b a s i s  o f  t h e  a r q o a e n t s  p r e s e n t e d  a-t l e n g t h  i - n  -- 
t h e  e r e v i o d s  section, t h e  f o l l o w i n g  e q u a t i o n s  ~ e r e  chosen a s  t h e  



b a s i c  r e p r e s e n t a t i o n  of t h e  g o o d s  a n d  l a b o u r  ntarketcs:*l 

l o g  (Y) =bl+b2*log(Wp) + b 3 * P k + b U * T + U 2  

,- 

@ 
r 

( 8 ) l o g  (L) = c l + c 2 * l o g ( W  p) + c . 3 * ~ k + c ~ * ~ + d u m ~ i e s + ~ 3  

(9 1 0 3  ( L p )  =dl  *d2*1og  ( W )  ~ d 3 * R c + d u r n m i a s + U 4  

I n  e q u a t i c n  ( 6 )  w e  a t t e m p t  t o  capture t h e  idea t h a t  n o t i o n a l  

-demand f o r  g o o d s  should b e  r e l a t e d  t o  r e l a t i v e  price v a r i a b l e s  

o n l y .  45 H e  a l s o  p r e s e n t  some e m p i r i c a l  r e s u l t s  v i t h  a p r o x y  f o r  

wealth i n  t h i s  e q u a t i o n .  T h e  r e l a t i v e  p r i c e  o f  i m p o r t s  was 
0 - 

. 3 ------------------ 
'%The d i f f e r e n t  s y i ~ b o l s  a r e  d e f i n e d  a t  t h e  b e g - i n n i n g  o f  a p p e n d i x  
D. 

**It c c u l d  b e  o b j e c t e d  t h a t  ' e q u a t i o n s  ( 6 )  a n d  J9 )  s h o u l d  c o n t a i n  
a t ime t r e n d  i n  c r d e r  t o  c a p t u r e  t h e  l o n g - r u n  exogenous c h a n g e s  
i n ,  f o r  e x a m p l e ,  l a b o u r  f o r c e  p a r t i c i p a t i o n  r a t e s .  Our  
s p e c i f i c a t i o n  h a s  teen a d o p t e d  f o r  t h e  sake o f  c o n s i s t e n c y  v i t h  
s t a n d a r d  p r a c k i c ~  i n  m c h  o f  the l i t e r a t u r e .  



intruded i n  o r d e r  t o  c a p t u r e  p a r t i a $ l y  t h e  i m p a c t  of t h e  f o r e i g n  - 
sec tor .  T h e  r e a l  wage r a t e  was me s u r e 3  i n  " w a g e  " g o o d s f g ,  i . e .  J' 
t h e  r e a l  r a t e  a s  p e r c e i v e d  byl-Consumers i n  b o t h  t h e  g o o d s  demand 

a n d  l a k o u r  s u p p l y  ~ q u a k i o n s  (6). a n d  ( 9 ) .  P r o d u c e r s ,  o n  t h e  o t h e r  

hand ,  a r e  a s s u m e d  t o  measure t h e  rea l  v a g e  i n  terms o f  " p r o d u c e r  

goodsn i n  b o t h  g o o d s  s u p p l y  a n d  l a b o u r  demand e q u a t i o n s  ( 7 )  a n d  

( 8 )  . T h i s  a s y m m e t r i c  t rea t m e n  t h a s  t h e  a t t r a c t i v e  f e a t u r e  t h a t  

n o  s i m u l t a n e i t y  e x i s t s  i n  t h e  t w o  m a r k e t s ,  so t h a t  s i , m p l e  O L S  

c a n  b e  u s e d  i n  o r d e r  t o  e s t i n a t e  t h e  e q u i l i b r i u m  r e p r e s e n t a t i o n .  . 

4 3  The p r o d u c t i o n  s i d e  o f  t h e  m o d e l ,  c o n s i s t i n g  o f  e q u a t i o n s  (7)  

a n d  ( a ) ,  c a n  h e  d e r i v e d  f r o s  a s i m p l e  C o b b - D o u g l a s  p r o d u c t i o n  

f u n c t i o n  w i t h  b o t h  f a c t o r s  v a r i a b l e  i n  t h e  s h o r t -  r u n ,  

A l t e r n a t i v e  s p e c i f i c a t i o n s  t h a t  are e s t i m a t e d  b e l o w  c o n s i s t  o f  

(i) r e ~ l a c i n g  P k  i n  e q u a t i o n s  (7 )  a n d  ( 8 )  by R ,  t h e  actual 

~ a p i t a l  s t o c k ,  o r ,  a l t e r n a t i v e l y  (ii) a d o p t i n g  e i t h e r  o f  t h e  t u o  

s p e c i  f i c a t  i o n s  d e r i v e d  i n  a p p e n d i  x Z [i, e .  e q u a t i o n s  ( E .  1 0 )  a n d  

(E, 1 1 )  a n d  t h e i r  a n a l o g u e s  f c r  g o o d s  s u p p l y )  . T h e  l a b o u r  s u p p l y  

f u n c t i o n  h a s  a l s c  b e e n  ' e s t i m a t e d  by r p l a c i n g  L F  by  ~ s p ,  w h i c h  B 
i n c o r p o r a t e s  t h e  l a b o u r  f o r c e .  Two dummies, ,Dl a n d  92, were 

i n c l u d e d  i o  o rde r  t o  c a p t u r e  t h e  e f f e c t s  o f '  the c h a n g e s  i n  t h e  

l a b o u r  m a r k e t  definitions t h a t  o c c u r r e d  i n  1 9 4 6  a n d  1966.  T h e  

t h i r d  dunmy, D 3 ,  was i n t r o d u c e d  t o  m e a s u r e  t h e  p o t e n t i a l  e f f e c t s  

4 s R o s e n  a n d  Q u a n , d t  i n t r o d u c e  a s i m i l a r  a s y ~ m e t r y  b y  a s s u m i n g  
l a h o a r  s u p p l y  . t o  d e p e n d  on  the r e a l  a f t e r  t a x  vage a n d ,  l a b o u r  . 

d l r n a n d '  o n  the r e a l  b e f o r e  tax w a g e  ( 1 9 7 8 ,  p p .  3 7 4 - 3 7 5 ) .  



of wars o n  e c o n o ~ i c  a c t i v i t y  i n  t h e  l a b o u r  @ a r k e t . * *  
i 

O n e  of t h e  d i s a d v a n t a g e s  o f  t h e  c a n a b i a n  l a b o u r  m a r k e t  d a t a  

. I '  
i s  t h e  f a c t  t h a t  e m p l o y m e n t  etc. are  a j f l  a e a s u r e d  i n  terms of 

n u m b e r s  o f  p e r s o n s ,  w h e r e a s  i t  w o u l d  b e  t h e o r e t i c a l l y  more 

d e s i r a b l e  t o  m e a s u r e  them i n  terms o f  . m a n h o u r s  p e r  y e a r . * s  

U n f o r t u n a t e l y ,  C a n a d i a n  l a b o u r  m a r k e t  d a t a  i n  m a n h o u r s  a r e  n o t  

a v a i l a b l e ,  and o n l y  i n c o r p ~ l e  te d a t a  a r e  a v a i l a b l e  o n  t h e - a v e r a g e  e. 

n u m b e r  of h o u r s  w o r k e d  peg w e &  i n  s e l e c t e d  i n d u s t r i e s  

( S t a t i s t i c s  C a n a d a ,  3 9 8 3 a ,  E128-135) . * 6  In a p p e n d i x  D we o u t l i n e  

the m e t h o d  we f o l l o w e d  i n  o r d e r  t o  o b t a i n  a n  e s t i m a t e  o f  veekly 

h o u r s  w o r k e d .  T h e  i n d e x  (13) we d e r i v e  t h e r e  h a s  b e e n  u s e d  t o  

a d  j u s t  all labour market d a t a ,  i .e .  1 3 b o u r  d e m a n d ,  l a b o u r  s u p p l y  

and  t h e  d i f f e r e n t  r e a l  wage terms, T h e  r e g r e s s i o n s  r u n  w i t h  

t h e s e  r e - d e f i n e d  d a t a  r e  a l s c  r e p o r t e d  b e l o w .  T h e  p e r i o d  of 

e s t i m a t i o n  i s  1 9 2 7  t o  1975.  T a b l e s  1 t o  4 r e p o r t  t h e  r e s u l t s  

o b t a i n e d  b y  u s i n g  t h e  m o d e l  d e ' f i n e d  b y  e q u a t i o n s  (6 )  t o  ( 9 ) ,  a s  

well a s  i t s  r e f i n e m e n t s .  

T h e  r e s u l t s  i n  1 t o  4 i n d i c a t e  s t r o n g  e v i d e n c e  o f  

a u t o c o r r e l a t i o n  for e a c h  o f  the b e h a v i o u r a l  r e l a t i o n s h i p s .  T h i s  

p o s i t i v e  a u t o c c r r e l a t i o n  l e a d s  t o  a n  u p w a r d  b i a s  i n  t h e  
-----&----------- 

4 4 L u c a s  a n d  R a p p i n g  a l s o  i n c l u d e  a w a r - t i m e  dummy i n  o n e  of t h e  
a d d i t i c n a l  e s t i m a t e s  o f  t h e i r  m o d e l  ( 1 9 7 0 ,  pp .  2 9 2 - 2 9 3 ) .  

" S L u c a s  a n d  G a p p i n g  11 970) a n d  R o s e n  a n d  Q u a n d t  (1978)  u s e  s u c h  
d a t a  fpr the U.S. l a b p u r  m a r k e t .  

* 6 C h o u d b r y  e t  a l .  c o n s t r u c t  a n ' e c o n o m y  w i d e  i n d e x  of a v e r a g e  
v e e k l y  h o u r s  wor$ed b y  c a l c u l a t i n g  a w e i g h t e d  ave r age  o f  
i n d u s t r y  i n  d i c e s .  T h e y  c o n c l u d e ,  h o w e v e r ,  t h a t  t t b e c a u s e  o f  
c h a n g e s  i n  c o v e r a g e  a n d  v a r i a t ~ i o n  i n  w i g h t s  ,.. t h e  q u a l i t y  o f  
t h e  i n d e x ]  i s  n c t  h i g h "  ( 1 9 7 2 ,  p p .  44,65) .  
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T a b l e  4: --- - 
E q u a t i o n .  



c o e f f i c i e n t  o f  d e t e r m i n a t i o n  a n d  m a y  i n d i c a t e  s e v e r e  
I 

m i s s p e c i f i c a t i o n  o f  t h e  m o d e l  ( K e n n e d y ,  1979,  p .  8 7 ) .  

F u r t h e r m o r e ,  t h e  u s u a l  t- test is no l o n g e r  v a l i d  ( I n t r i l i g a t o r ,  

1 9 7 8 ,  p. 1 5 9 ) .  T h e r e f o r e ,  we c a n  b e  b r i e f  a b o u t  t h e s e  r e s u l t s ,  

v h i c h  is n o t  t o  s a y  t h a t  we d i s m i s s  t h e m  a s  i r r e l e v a n t ,  I n  f a c t ,  

t h e  r e s u l t s  i n   table,^ 1 t o  5 b r i n g  o u t  a number of h i g h l y  

r e l e v a n t .  f a c t s ,  n a m e l y :  

(i) P u r e l y  s t a t i c  e q u i l i b r i u m  m o d e l s ,  s u c h  a s  t h e  o n e  e s t i m a t e d  

here,  d o  n o t  a d e q u a t e l y  d e s c r i b e  t h e  C a n a d i a n  " d a t a  g e n e r a t i n g  

(ii) I f  t h e  econcmy is  i n  r e a l i t y  b e t t e r  c h a r a c t e r i z e d  by a  

d i s e q u i l i b r i u m  m o d e l  w i t h  s p i l l - o v e r s  acc ross  m a r k e t s ,  o n e  
-, 

s h o u l d  e x p e c t  t h e  e q u i l i b r i u m  m o d e l  t o  e x h i b i t  m i s s p e c i f i c a t i o n ,  

%;,- I f  t h e  r e g i m e  ~ ~ i t c h e s  o f  t h e  disequilibrium m o d e l  follow a  

c y c l i c a l  p a t t e r n ,  t h e n  t h e  e q u i l i b r i  um m o d e l  m u s t  d i s p l a y  
- 

p o s i t i  re a u t p c o r r e l a t  i o n .  a s  i t  d c e s .  

( i i i )  C o n s i d e r a b l e  d o u b t  i s  c a s t  o n  t h e  v a l i d i t y  o f  R o s e n  a n d  

Q u a n d t  's ( 1  978) c o m p a r i s o n ,  b e c a u s e  t h e y  cornpa re t h e i r  

d i s e q u i l i b r i u m  model o f  the l a b o u r  m a r k e t  with a p u r e l y  s t a t i c  

e q u i l i L e i u r e  m o d e l  u h i c h  is c l e a r l y  m i s s p e c i f i e d . 4 8  

* ? T h e  criterion u p o n  w h i c h  t h i s  j u d g e m e n t  is m a d e  is t h e  
p r e s e n c e  o f  a u t o c o r r e l a t i o n ,  w h i c h  i n  o u r  v i e w  indicates t h a t  
t h e  m c d e l  is r n i s s ~ e c i f i e d .  An a l t e r n a t i v e  ( a n d  p o p u l a r )  a ~ p p r o a c h  
c o n s i s t s  o f  f i c o r r e c t i n g w  f o r  a u t o c o r r e l a t i o n  u s i n g  a G L S  
p r o c e d u r e ,  w h i c h  would seem t o  o b s c u r e  r e l e v a . a t  i n f o r m  t i o n  
r e g a r d i n g  t h e  s p e c i f i c a t i o n  of t h e  n o d e l .  

* B R o s e n  and Quandt's speci f  ica  t i o n  o f  t h e  l a b o u r  m a r k e t  is c lose  
t a  t h e  one we a d o p t ~ d  i n  e q u a t i c n s  ( 8 )  and 19) .  As w a s  p o i n t e d  
aut i n  a f o o t n o t e  t o  the p r e v i o u s  section, R o s e n  and Quandt do  
r e a l i z e  that t h e i r  c o ~ ~ a r i s o n  does n o t  a m o u n t  t o  much, b u t  f a i l  
t o  d e v e l o p  a more r ~ a l i s t i c  c o a t ~ a r i s o n  ( 1 9 7 8 ,  p.  3 7 7 ) .  



I n  a t y p i c a l  s p e c i f i c a t i o n  s e a r c h ,  r e s u l t s  s u c h  a s  the ones 

s h o v n  i n  T a b l e s  1 t o  4 w o u l d  probably n o t  be r e p o r t e d .  I n s t e a d ,  

new v a r i a b l e s  w o u l d  be u s e d ,  d i f f e r e n t  e r r o r  s t r u c t u r e s  w o u l d  b e  

t r i e d ,  a d  hoc adjustment m e c h a n i s m s  w o u l d  b e  p o s t n l a t e d ,  e tc . ,  

e t c . ,  h u t  o n l y  t h e  resu l t s .  would b e  shovn, t h e r e b y  
1 

t h r o w i n g  away t h e  i n f o r m a t i o n  c o n t a i n e d  i n  t h e  e a r l  6 r  s t a g e s  o f  3 
t h e  s e a r c h ,  R a t h e r  t h a n  f o l l o w i n g  t h i s ,  u n f o r t u n a t e l y  wel l  

t r o d d e n  p a t h ,  W E  i n s t e a d  i n v e s t i g a t e  t h e  r e s u l t s  o f  t w o  

a l t e r n a t i v e  s t r a  t e q i e s .  

The f i r s t  a p p r o a c h ,  which, a s  we h a v e  seen above ,  c a n  be  

a s s o c i a t e d  w i t h  t h e  ra3 rres o f  L ucas  a n d  R a p p i n g  a n d  Hendry  i n t e r  

a l i a ,  i s  t o  assume t h a t  t h e  s t a t i c  e q u i l i b r i u m  o u g h t  t o  b e  
. t 

t e s t e d  a s  i f  v a l i d  i n  t h e  l o n g - r u n .  T h i s  a p p r o a c h  t h e n  

" e x p l a i n s "  a n y  s h o r t - r a n  d i s e q u i l i b r i u m  p h e n o m e n a  b y  p o s t u l a t i n g  

an a d  hoc  a d j u s t m e n t  o r  feedback mechan i sm [ L u c a s  and R a p p i n g ,  

3 9 7 0 ,  p. 2 7 1 ;  D a v i d s o n  e t  a l . ,  1978,  pp.  680-681;  Hendry , ,  1980,  

p. 4 0 1 ;  H e n d r y  a n d  v o n  U n g e r n - S t e r n b e r g ,  1987 ,  p p ,  238-2444: 

/-.- , B e a n ,  1 9 8 1 ,  p .  107) .' I n  a r e c e n t  p u b l i c a t i o n ,  S a l m o n  (1982 )  

j r e c o q n i z e s  t h a t  s i m ~ l y  a d d i n g  a n  a r b i t r a r y  s h o r t - r u n  a d j u s t m e n t  

- s " m , i s  not v e r y  satisfactory. Be r e f e r s  to l i t e r a t u r e  i n  - '\ 
r s ' h i t h  t he'md j u s t a e n t  schesle is  r E d e r i v e d w  f rota a c o s t  f u n c t i o n  

\ 
\, 

w h i c h  a 3 e n t s  '\are a s s u a e d  t o  b e  r c i n i m i z i n g  over  time, b u t  which" 

i s  s e p a r a t e  from t h e  n a x i r a i z a t i o n  p r o g r a m m e  which i r e p l i e s  t h e i r  

s t a t i c  e q u i l i b r i u m  b e h a y i o u r  ( S a l m o n ,  1 9 8 2 ,  p. 6 15) .  He j u s t l y  

a r g u e s  t h a t  s u c h  schizophrenic b e h a v i o u r  on t h e  p a r t  of ' t h e  ' 

a g e n t s  is less  t h a n  f n l l y  s a t i s f a c t o r y ,  a n d  . s u g g e s t s  t h a t  both 



t h e  s t e a d y  s t a t e  , e q u i l i b r i u m  a_n_d the er ror  c o r r e c t i o n  m e c h a n i s m  

o u g h t  t o  be d e r i v e d  from.t>e saae d y n a m i c  o p t i m i z a t i d n  exercise 

- ( S a l m o n ,  1982,  pp. 624-626) .  He p o i n t s  o u t  t h a t  R t h i s  n a t u r a l l y  

r e t u r n s  tpe i s s u e  a f  t h e  specification o f  t h e  c o s t  f u n c t i o n  t o  

one of e c o n o m i c  theory c o n c e r n i n g  t h e  s e l e c t i o n  of t h e  

a p p r o p r i a t e  d e c i s i c n  v a r i a b l e s  t o  be includedu ( S a l m o n ,  1 9 8 2 ,  p. 

626)  .' As a n  i n t e r e s t i n g  a s i d e ,  S a l m o n  a l s o  s h o w s  t h a t ,  d e p e n d i n g  

o n  the different d y n a a i c  p r o p e r t i e s  o f  the e q u i l i b r i u m ,  

different error c o r r e c t i o n  m e c h a n i s r a s  must b e  used in o r d e r  t o  

a s s u r e  c o n s i s t e n c y  and c o n v e r g e n c e  ( 1 9 8 2 ,  p p .  6 12-620)-. F o r  

example, t h e  s t a n d a r d  p a r t i a l  a d j u s t m e n t  i e c h a n i s m  i's t h e  

c o r r e c t  e r ror  c o r r e c t i o n  mechanism o n 1  1 i f  the e q u i l i b r i u d l  

t a r g e t  v a l u e  is c o n s t a r r t  ove r  time: "if t h e  target p a t h ,  is 

c o n s t a n t l y  g r o w i n g ,  t h e  p a r t i a l  a d j u s t m e n t  m o d e l  w i l l  l e a d  t o  a 

f i x e d  o f f s e t  and  w i l l  t h u s  n e v e r  x a t i s f  y t h e  target l e v e l  oven 
--i 

i n  t h e  s t e a d y  s t a t e w  ( S a l m o n ,  1982,  p p *  6 1 9 - 6 2 0 )  .*9 According t o  

B e a n ,  t h i s  _ d a t a - b a s e d  a p p r o a c h  is e s p e c i a l l y  f r u i t f u l  n i n  t h e  
% 

*2.+ 

absencf o f  a w e l l - d e f i n e d  t h e o r y  o f  s h o r t - r u n  b e h a v i o u r  by, 

e c o n o a i c  a g e n t s M  (198  1, p. 11 9)  . Disequilibrium t h e o r y  h a s  b e e n  

p r o p o s e d  a s  s u c h  a s h o r t - r u n  t h e o r y ,  s o  t h a t  a l o g i c a l l y  

a l t e r n a t i v e  a p p r o a c h  is a v a i l a b l e .  T h i s  s e c o n d  a p p r o a c h  a p p e n d s  

t h e  p u r e  e q u i l i k r i u s  model of e q u a t i o n s  [6) - - (9)  w i t h  a n  
+ 
a d d i t i o n a l  a s s u m p t i o n ,  n a m e l y  t h a t  i n  t h e  s h o r t - r u n  p r i c e s  a n d  

Q g T h u s  t h e  a d j u s t m a t .  scheme used by L n ~ a s  a n d  R a p p i n g  ( 1 9 7 3 )  i n  
t heir ~ a r g i n a l  ~ r c d ~ c  t i v i t y  e q n a t i o n  is o n l y  v a l i d  i f '  t h e  
e q u i l i b r i u z  v a l u e  cf t h e  m a r g i n a l  p r o d u c t i v i t y  i s  c . c n s t a n t  o v e r  
t i ~ e ,  ~ h i c h  seems a r a t h e r  cdd requirement, 

?== 



w a g e s  a re  f i x e d  a n d  s p i l l - o v e r s  occur a c c r o s s  m a r k e t s .  T h i s  

a p p r o a c h  c l e a r l y  c h a l l e n g e s  the d a t a - b a s e d  b u t  p o v e r t y  i n s p i r e d  
D 

m e t h o d  o f  L u c a s  and R a p p i n g ,  a n d  Hendry and a s s o c i a t e s .  

I n  o r d e r  t o  k e e p  t h i s  i n v e s t i g a t i o n  w i t h i n  r e a s o n a b l e  

l i m i t s ,  a n d  d u e  t o  t h e  f a c t  t h a t  t h e  r e s u l t s  i n  Tab&e_s 1 - 4 

a r e  q u a l i t a t i v e l y  v e r y  s i m i l a r .  f o r  e a c h  . of t h e  b e h a v i o u r a l  

e q u a t i o n s ,  o n l y  one e q u a t i o n  f r o m  e a c h  of t h e  f o u r  t a b l e s  i s  

s e l e c t e d  t o  f e a t u r e  i n  t h i s  s e c o n d  r o u n d  o f  t h e  s p e c i f i c a t i o n  

s e a r c h .  T h e  r e s u l t s  o f  t h e  f i r s t  s t r a t e g y ,  u s i n g  t h e  b a s i s  

e q u a t i c n s  ( 1 3 ) ,  { I T ) ,  ( 3 3 1 ,  a n d  ( 4 9 ) ,  a r e  t h e  f i r s t  f o u r  

e q u a t i o n s  r e p o r t e d  i n  Table 5 .  As these r e g r e s s i o n s  i n d i c a t e ,  

t h e  p r o b l e a  of a n t o c o r r e l a t e d  e r rors  h a s  o n l y  been t e n o v e d  f o r  

t h e  p a r t i c i p a t i o n  r a t e  e q u a t i o n .  I n  a l l  o t h e r  cases s i g n i f i c a n t  

p o s i t i v e  a u t o c o r r e l a t i c n  p r e c l u d e s  u s  f r o m  m a k i n g  a n y  i n f e r e n c e s  

on the b a s i s  o f  t - , s t a t i s t i c s .50  The n u m b e r s  i n  s q u a r e  b r a c k e t s  \ 
i n  T a b l e  5 a r c  the l o n g - - r u n  s t e a d y  s t a t e  . v a l u e s  o f  the 

c o e f f i c i e n t s ,  C o m p a r i s o n  of t h e s e  l o n g - r u n  c o e f f i c i e n t s  a n d  t h e  ------------------ 
S o I n  f a c t ,  L u c a s  a n d  R a p p i n g * ~  preferred e q u a t i o n s  fqr t h e  
p a r t i c i p a t i o n  r a t e ,  w h i c h  is t h e  d r i v i n g  f o r c e  i n  t h e i r  model, 
a n d  t h e  u n e r e p l o y ~ e n t  r a t e  a r e  n o t  e n t i r e l y  f r e e  o f  
a u t o c o r r e l a t i o n  e i t h e r  ( 1  970, pp. 2 8 0 - 2 8 1 ) .  As t h e  a p p r o p r i a t e  
t e s t  s t a t i s t i c  i n  t h e  p r e s e n c e  o f  l a g g e d  d e p e n d e n t  v a r i a b l e s ,  
D n r b i n  ' s  h, i n d i c a t e s ,  b o t h  e q u a t i o n s  e x h i b i t  s i g n i f i c a n t  
3 u t o c o r r e l a t i o n  a t  t h e  5 . 5  p e r c e n t  o n e - t a i l l  test  l e v e l  ( fo r  t h e  
p a r t  i c i ~ a t i o n  r a t e  e q u a t i o n  h= 1. 568, w h i l e  hr1.572 f o r  t h e  
u n e m p l o y m e n t  r a t e  e q u a t i o n )  . L m a s  a n d  E a p p i n g  m u s t  b e  e x c u s e d ,  
o f  c o u r s e ,  i n  v i e w  ~f t h e  f a c t  t h a t  t h i s  raore s a t i s f y i n g  t e s t  
s t a t i s t i c  was n o t  a v a i l a b l e  a t  the time t h e y  p e r f o r m e d  t h e i r  
t e s t s .  N e v e r t h e l e s s ,  i t  d o e s  r e d u c e  t h e  r o b u s t n e s s  o f  t h e i r  
c o n c l u s i o n s  s o m e w h a t ,  E q u a t i o n s  (58) a n d  / 5 9 )  a r e  C a n a d i a n  
e s t i ~ a t e s  of  L u c a s  a n d  f i a p p i n g ' s  e x ~ r ~ s s i o n s  f o r  the l a b o u r  
market 11970, p p .  280-28  1 ) .  T h e s e  e q u a t i o n  a re  n o t  s a t i s f a c t o r y  
e i t h e r  i n  view o f  t h e  r a t h e r  h i g h  a b s o l u t e  v q l u e s  o f  h, w h i c h  
i n d i c a t e  the e x i s t f n c e  o f  s i g n i f i c a n t  a u t o c o 6 r e l a t i o n .  



c o e f f i c i e n t s  of t h e  basic equations ( 1 3 ) ,  ( 17 ) ,  ( 3 3 ) ,  a n d  (49)  

r e v e a l s  t h a t  o n l y  i n  t h e  case  o f  t h e  p a r t i c i p a t i o n  r a t e  e q u a t i o n  

a r e  t h e  r e s u l t s  q n a l i t a t  i v e l y  d i f f e r e n t .  5 1  E q u a t i o n s  (58) a nd 

(59) are included in Table. _5 in o r d e r  t o  f a c i l i t a t e  t h e  

c o m p a r i s o n  of our r e s u l t s  for t h e  l a b o u r  m a r k e t  w i t h  t h e  o n e s  
* 

o b t a i n e d  i n  t h e  h i g h l y  acclaimed s t u d y  b y  L a c a s  a n d  R a p p i n g  

(1970. pp. 2 8 0 - 2 8 l ) .  It  seems t h a t  t h e  Lucas  a n d  R a p p i n g  

f o r m u l a t i o n  d o e s  net c a p t u r e  t h e  l a b o u r  m a r k e t  d a t a  f o r  Canada 
\ 

v e r y  well. T h u s ,  some w c i r c u m s t a n t i a l  e v i d e n c e "  a g a i n s t  t h e i r  

m o d e l  h a s  b e e n  p r o d u c e d .  It is  of coarse p o s s i b l e  t o  p o s t u l a t e  

d i f f e r e n t  f e e d b a c k  a e c h a n i s m s ,  b u t  the p o i n t  is t h a t  t h e  more v e  

a l l o w  t h e  d a t a  t o  ( h e l p )  s p e c i f y  t h e  m o d e l ,  t h e  less clear it is 

w h e t h e r  t h e  o r i g i n a l  t h e o r y  can still b e  r e g a r d e d  a s  b e i n g  the 

s u b j e c t  o f  t h e  t e s t .==  The m a i n  c o n c l u s i o n  w e  draw f r o m  t h e  

r e s u l t s  i n  W b k f  2 is t h a t  we now h a v e  a n  a l t e r n a t i v e  e s t i m a t e d  

mode l ,  w h i c h  c a n  serve a s  a  s t a n d a r d  o f  c o m p a r i s o n  f o r  the 

d i s e q u i l i b r i u m  estimates of t h e  s e c o n d  s t r a t e g y ,  t o  w h i c h  we 

t u r n  n o u .  

A s  i s  , p o i n t e d  out i n  a p p e n d i x  B, e s t i m a t i o n  o f  

d i s e q u i l i b r i u m  m o d e l s  w i t h  s p i l l - o v e r  e f f e c t s  across markets  i s  - ---- ----------- -- 
s a c o m p a r i n g  e q u a t i o n s  ( 4 9 )  a n d  (57) r e v e a l s  t h a t  t h e  s i g n s  o f  
t h e  c o n s t a n t  term, the r e a l  u n e a r n e d  i n c o m e  term, a n d  D 2  are 
d i f f e r e n t ,  b u t  n o t  s i g n i f i c a n t l y  so. 

s*It  must be p o i n t e d  o u t  t h a t  the o b j e c t  of t h i s  c h a p t e r  is n o t  
t o  f i n d  a n  e m p i r i c a l l y  a d e q u a t e  e q u i l i b r i u m  mode l .  R a t h e r ,  we 
a t t e m p t  t o  show t h e  t y a c a l  results one o b t a i n s  when f o l l o w i n g  
t h e  s t r a t e g y  o u t l i n e d  b y  Lncas  a n d  Rapping a n d  others. T h e  
o u t c o m e  o f  t h e i r  s t r a t e g y  can t h e n  be f r u i t f u l l y  compa$ed w i t h  
the one we s u g g e s t  i n  this chapter, n a m e l y  t h a t  perhapsb% s t a t i c  
d i s e q u i l i b r i u m  model better d e s c r i b e s  t h e  C a n a d i a n  d a t a .  



Table 5: Est imates  _of _t_h_e E q n i l i b r l g g  eo_e& w i t h  AL _H-s 

Adjustment  Scheme, I * , + )  

[ U - 4 4 9 3  E0.361 1 ( 0 . 9  163 
log ( C p ) = 1 . 2 2 3  + 0.099*log(Wch) + 0.252*log (Pm) 

(3 .46) (1.50) (2-08) 

[ 13.34 j 0,849 ] [ - 0 . 0 3 1 j  
log (Y)=2,535 + 0,16l*log(@ph) - O,OD6*PR 

(1.54) (0.92)- ( -3 .26 )  



[ 0 . 6 0 4  ] [ 0 . 1 4 1 ]  [ 0 . 0 7 3 1  
( 57)  l o g  (Lph)=0.097 + 0.023*10g (Wch) + 0 . 0  12*log (A) 

(0 .57 )  (0.78) - ( 0 . 3 9 )  

1 - 0 , 0 0 6  2 
- 0.001 *D3 + 0.839* l o g  (Lph) 

( -0 .07 )  (13 .9)  - 1 

e 
( 5 8  ) l o g  (Lph)=-0.040 + 0.713*10g (Wph) -- 0,68S*log(Wph) 

( -0 .57 )  (6 .61)  (-6-4 1 )  - 1 

+ 0.304* 0 l o g  (Py)  + 0.757  log (Lph) 
(3 .91  ) l .19.0) - 1 

e 
( 5 9 )  l o g  (Lh/Y)=-0.457 - 0 . 0 8 2 * l o g  (Yph) + 0.906*1og ( L ~ / Y )  

( - 0 . 7 7 )  ( -0 .73)  (8 - 3 6 )  - 1 



( T a b l e  5, C o n t i n u e d )  

*)  The o b s e r v a t i o n s  f o r  1946 and  1 9 6 6  have b e e n  e x c l u d e d  from 
t h e  s a m p l e .  T h e  n u a b e r s  in t h e  s q u a r e  b r a c k e t s  a b o v e  t h e  
c o e f f i c i e n t s  d e n a t e  t h e i r  i m p l i e d  l o n g -  r u n  s t e a d y  s t a t e  v a l u e s ,  
t h a t  a re  d i r e c t l y  c o m p a r a b l e  v i t h  t h e  o n e s  i n  e q u a t i o n s  ( 1 3 ) ,  
( 1 7 ) ,  ( 3 3 ) ,  a n d -  (49). S e e  t h e  n o t e  t o  T a b l e  1. 

) The s t a t i s t i c  h is  a t e s t  f o r  f i r s t  o r d e r  a u t o c o r r e l a t i o n  i n  
t h e  p r e s e n c e  of l a g g e d  d e p e n d e n t  v a r i a b l e s  d u e  t o  D u r b i n  ( 1 9 7 0 ,  
p. 4 1 9 ) .  See a l s o  J u d g e  e t  a l .  ( 1 9 8 0 ,  p. 219) .  It  is d e f i n e d  a s  
f o l k o u s :  

R1 i s  t h e  e s t i m a t e d  a u t o c o r r e l a t i o n  c o e f f i c i e n t  v h i c h  c a n  b e  
a p p r o x i m a t e d  by 1-d/2, w h e r e  d  is  t h e  D a r b i n - U a t s o n  s t a t i s t i c .  T 
is t h e  s a m p l e  s i z e ,  a n d  V(b1)  i s  t h e  e s t i m a t e d  v a r i a n c e  o f  t h e  
c o e f f i c i e n t  o f  t h e  l a g g e d  d e p e n d e n t  v a r i a b l e .  T h e  a s y m p t o t i c  
d i s t r i b u f  i o n  of h u n d e r  t h e  n h l l  h y p o t h e s i s  of n o  
a u t o c o r r e l a t  i o n  is N ( 0 , l )  . 

n o t  s t r a i g h t f o r w a r d .  I t o  p r o p o s e d  a r e l a t i v e 1  y s i m p l e  TSLS 

met hod w h i c h  r e q u i r e s  t h e  a v a i l a b i l i t y  of [ r e l i a b l e )  

q u a n t i t a t i v e  p r i c e  a n d  wage a d j u s t m e n t  d a t a ,  a s  well a s  e x p l i c i t  

s p e c i f i c a t i o n s  for t h e  a d j u s t t p e n t  s c h e m e s  (1980,  p. 116) .  I n  

a d d i t i o n  t o  t h i s  e s t i m a t i o n  me thod ,  we w i l l  u t i l i z e  t v o  

i t e r a t i v e  e s t i m a t o r s  d e v e l o p e d  i n  a p p e n d i x  0 ,  w h i c h  can  be  u s e d  

v i t h  o r  w i t h o u t  a 

------------------ 
5 3 I n  a p p ~ n d i x  B t h e  
q r e a t  d e t a i l .  R o n t e  

p r i o r i  i n f o r m a t i o n .  53 . A  f o u r t h  m e t h o d ,  v h i c h  

f i r s t  t h r e e  est imators a r e  d i s c u s s e d  i n  
C a r l o  s a m p l i n g  ex  p e r i i n e n t s  a r e  p r e s e n t e d  t o  

l l l u s i r a t e  t h e  s ~ a l l  s a m p l e  p r o p e r t i e s  of o u r  t u o  i t e r a t i v e  
est imators.  Fort hermore, d i s a d v a n t a g e s  o* h e  a v a i l a b l e  I L  
m e t h o d  a r e  m e n t i o n e d  t h e r e  a s  well. The p r i o r  i n f o r n a t i o n  i n  t h e  
case o f  o u r  i t e r a t i v e  e s t i m a t o r s  i s  q u a l i t a t i v e  r a t h e r  t h a n  
q u a n t i t a t i v e ,  a n d  is o n l y  u s e d  i n  t h e  f i r s t  i t e r a t i o n .  



is a l s o  a p p l i e d  belou, c o n s i s t s  of d e t e r m i n i n g  the a p p r o p r i a t e  

s a m p l e  s e p a r a t i o n  on the b a s i s  of t h e  d a t a  on p r i c e  and  wage 

a d j u s t m e n t  i n  a g u a l i t a t i v g  f a s h i o n . 5 4  Then each r e g i m e  is 

e s t i m a t e d  s e p a r a t e l y ,  u s i n g  t h e  t h u s  o b t a i n e d  s a m p l e  s-a t i o n ,  

t a k i n g  s i m u l t a n e i t y  into a c c o u n t .  

T h e  price a n d  wage a d j u s t m e n t  mechani$ms we p o s t u l a t e  for 

t h e  T S L S  method a r e  t h e  f o l l o w i n g :  
'I 

( 60)  Dp = l o g  (Py)  - py= a 1  * ( l o g  (Yde) - l o g  (Yse) ) , a1 >D - 
t t 

* 

D w  = A l o g  (ah)  - vh= a2  *(log (Lde) - l o g  (Lse) ) , a2>0 - 
t *  t 

Here py  a n d  w h  d a o t e  t h e  a v e r a g e  r a t e  of change  of the S N E  

d e f l a t o r  a n d  t h e  n o m i n a l  wage rate  r e s p e c t i v e l y .  Again ,  a s  i n  

c h a p t e r  2, t h e  s u b s c r i p t s  "dn a n d  d e n o t e  demand and s u p p l y  

r e s p e c t i v e l y ,  a n d  nen d e n o t e s  e f f e c t i v e  b e h a v i o u r .  The terms py 

a n d  o h  a r e  i n c l u d e d  i n  o r d e r  t o  c a p t u r e  t h e  e f f e c t s  of wage a n d  ---------------- -- 
S * P o r  example ,  i f  t h e  r a t e  o f  c h a n g e  of n o m i n a l  vages is larger 
t h a n  a v e r a g e ,  t h e n  we i n t e r p r e t  t h i s  a s  e v i d e n c e  f o r  excess 

I d e m n d  i n  t h e  l a b o u r  market. S i m i l a r l y ,  t h e  rate of c h a n g e  of 
t h e  p r i c e  level i n  d e v i a t i o n  f r o m  its a v e r a g e  s e r v e s  a s  a n  
i n d i c a t o r  for t h e  s i t u a t i o n  on t h e  g o o d s  m a r k e t .  T h i s  
q u a l i t a t i v e  i n f o r f a a t i o n  can t h e n  be  u s e d  t o  d e t e r m i n e  t h e  
d i f f e r e n t  r e g i m e s .  -'The a d v a n t a g e  of this m e t h o d - o v e r  I t o ' s  
( 1980). met hod is t h a t  no m i s s p e c i f i c a t i o n  is  a d d e d  o n  t o  t h e  
mode l  i n  the form of p r i c e  a n d  wage a d j u s t m e n t  mechanisms.  



p r i c e  c h a n g e s  dne t o  a l l  causes o t h e r  t h a n  d i s e q n i l i b r i a .  

E q u a t i o n s  (60)  a n d  ( 6 1 )  s i m p l y  express t h e  f a c t  t h a t  p r i c e s  a n d  

w a g e s  are a s s u m e d  t o  v a r y  p o s i t i v e l p ' "  w i t h  n e t  excess e f f e c t i v e  
E. 

demand  i n  the g o o d s  a n d  l a b o u r  m a r k e t  r e s p e c t i v e l y . ,  I n  Fiqgug 1 

-;.x h i s t o g r a m s  h a v e  been d r a w n  for t h e  r a t e s  o f  c h a n g e  of Py a n d  Rh, 

i n c l o d i n g  the . o b s e r v a t i o n s  for t h e  p e r i o d  1927-1982.  
g. 

T h e  b a s i c  s y s t e m  a g a i n  c o n s i s t s  o f  e q u a t i o n s  ( 1 3 ) ,  ( 1 7 ) ,  

(33) , a n d  (49), b u t  now s p i l l - o v e r  terms a r e  a l s o  i n c l u d e d .  I t  
e 

is shcun f o r  t h e  mos t  g e n e r a l  case i n  a p p e n d i x  B ,  s e c t i o n  6 ,  

t h a t  u s i n g  t h e  q u a n t i t a t i v e  i n f o r m a t i o n  o n  p r i c e  a n d  wage 

c h a n g e s  raakes t h e  s y s t e m  e s t i i n a b l e .  Furthermore, i t  is shown 

t h a t  i n  g e n e r a l  a l l  v a r i a b l e s  of l a b o u r  s u p p l y  e n t e r  into t h e  

e q u a t i o n  f o r  t h e  g o o d s  demand ,  and  vice v e r s a .  The same h o l d s  

for l a b o u r  d e n a n d  a n d  goods  s u p p l y .  Be have i m p l i c i t l y  a s s u m e d  

t h a t  t h e  f o l l o w i n g  s p i l l - o v e r s  o c c u r  i n  t h e  c o n s u m p t i o n  

f u n c t i o n ,  t h e  p a r t i c i p t i o n  r a t e  e q u a t i o n ,  g o o d s  s u p p l y ,  a n d  

l a b o u r  demand r e s p e c t i v e l y .  

l o g  ( L p h f )  - RHS (49) = l o g ( L p h f )  - { a l * l o g  (Uch) 

+a2*Bc+a3*1og ( A )  +a4*D1 +a5*D2+a6*D 3) 

log(Cpf) - RHS(13) = l o g ( C p f )  - [ b l * l o g ( H c h )  

+ b 2 * l o y  (Pm) +b3*Rc+bQ*log ( A )  ) 



F i g u r e  1: H i s t o s p ~ s  p_f &he B g & _ ~ g  ~f gbpggg pf &kg j?g?cg -- --- 
Deflator a n d  t h e  HominaL h g g  Elqge, -----I- --- --- I---- 

Nominal Wage Rate 

wh=O. 0601 

Price Deflator 



l o g  ( L h f )  - RHSl33) = l o g  ( L h f )  - { c l * l o g ( W p h )  

l o g  (Yf) - RRS(17) = l o g ( Y f )  - ( d t * l o g  (Uph) 

+ d 2  *Pk+d  3*T)  

E q u a t i o n  ( 6 2 )  i n d i c a t e s  t h a t  t h e  e s t i m a t e d  e f f e c t i v e  - !, ..., . ..' , 

p a r t i c i p a t i o n  r a t e  a i m s  t h e  ( u n o b s e r v a b l e )  n o t i b k l  

p a r t i c i p a t i o n  rate forms  t h e  s p i l l - o v e r  f r o m  t h e  s u p p l y  s i d e  o f  

t h e  l a b o o r  market t c  t h e  d e m a n d  s i d e  o f i t h e  g o o d s  market. 

E q u a t i o n  (63) d e s c r i b e s  the reverse ' c a s e  of a spill-over f r o m  
- 

t h e  g o o d s  market  ( e  effective c o n s u l n p t i o n  demand) t o  t h e  

labour rsarket. E q u a t i o n  (64) , a n d  (65) d e s c r i b e  the s p i l l - o v e  rs  

from t h e  d u n a n d  side of t h e  l a b o u r  market  t o  t h e  supply side of 

t h e  g o o d s  m a r k e t  a n d  v i c e  v e r s a  r e s p e c t i v e l y .  A s  is s h o v n  V L  
a p p e n d i x  B, s e c t i o n  6,  t h e  s t r u c t u r a l  p a r a m e t e r s  can b e  

c a l c u l a t e d  by i n c o r p o r a t i n g  c r o s s - e q u a t i o n  in•’ o r m a t i o n  on 

c o e f f i c i e n t  estimates. 5 5  I n  TAb3 g ue p r e s e n t  the estimates of 

the f o u r  b e h a v i o u r a l  e q u a t i o n s  u s i n g  I t o ' s  ( 1 9 8 0 )  TSLS method .  A 

nunber  of c o n c l u s i c n s  can be d r a w n  on t h e  b a s i s  o f  t h e s e  

----------------- 
s s S e e  e q u a t i o n s  (3.47) - (B.50) f o r  t h e  g e n e r a l  case. Even i n  t h e  
case o f  mccmmonm r e g r e s s o r s ,  t h e  p a r a m e t e r s  i n  t h e  system a r e  
i d e n t i f i e d .  



Table 6: D i s w t t i l i b r i u m  Estimates of the #&el: TSLS tlethod. -- 

[ 8.208 J [ O .  736 J [-0.016 j 
log ( C p ) = 3 . 9 0 8  + O.Q86*log (Wch) - 0 . 0  16*log(Pm) 

' 1 4 2  (1 0.6) ( - 0 .  13) 

[0,096] [ 0.7641 
- 0.002*%c +-  0.217*log (A) + 0, 132*D1 
(-0.69) (4.01) (3. 30) 

- 0.016*02 - 0.312*03 - 0.252*Dppf I .7 
(-0.44) r - (-0.60) (-0.57) 

""9 
+ 0.748*log (Lphf) 

(6.39) 

c5.7481 [0.334] [ 0. 1313 
log (Lph)=-5.406 - 0.666*Log(blch) + 0.000*Rc 

( 2  1) (-9.75) .[O. 0 1) 

c 0 . 7 3 2 )  
+ 0D046*lo3 (Pm) - 0,3O7*log (A) 

(0.46) (-5.90) 

- 0,19l*Dwnf + 1.359*log (Cpf) 
(-0.40) (1 0.4) 

[IS. 1 1 1  [ 1.4081 t0.044 ] 
log (Y)=7,060 + 1.217*log (Wph) + 0.00 3*Pk 

( 2 .  3 2 )  (6.93) (0.76) 



c: 

( T  a b l  e 6,. C o n t  i n u e d )  @ d 

[ 8 . 8 1 2 ]  [ O .  2 0 9 1  [ O . O U S ]  
( 6 9 )  l o g  ( L h )  =-2.079 - 0 . 8 0 6 * l o g  (Hph) + 0.014*Pk 

( -0 .65)  ( -2 .40 )  ( 2 . 1 9 )  - 

*) See n o t e  t o  !Tg&_le 1. T h e  n u m b e r s  i n  t h e  s q u a r e  b r a c k e t s  a b o v e  
t h e  c o e f f i c i e n t s  d e n o t e  t h e  i m p l i e d  estimates of t h e  s t r u c t u r a l  
p a r a m e t e r s  o f  t h e  n c t i c n a l  c u r v e s ,  i . e .  e q u a t i o n s  ( 1 3 ) ,  ( 1 7 ) .  
( 3 3 1 ,  and ( 4 9 ) .  See a p p e n d i x  B,  s e c t i o n  6 f o r  f u r t h e r  d e t a i l s .  . 

+ )  D p p f ,  D p n f ,  D k p f ,  a n d  Dvnf a r e  t h e  dummies d e f i n e d  i n  
e q u a t i o n s  (B.43) - ( B . U 6 ) ,  T h e  t h i r d  p o s i t i o n  i n  t h e  n a m e s  of 
t h e s e  dummies  i n d i c a t e s  w h e t h e r  they are p o s i t i v e  (p)  o r  + 

negative ( n )  . T h e  l a s t  p o s i t i o n  i n d i c a t e s  f i t t e d  v a l u e s  ( f )  . T h e  
same h o l d s  f o r  Lphf, C p f ,  Lhf, a n d  Y f .  F o r  example, Dppf d e n o t e s  
t h e  f i t t e d  v a l u e  of Dp when Dp i s  p o s i t i v e ,  and  Lphf d e n o t e  t h e  
fitted v a l u e s  fo r  the p a r t i c i p a t i o n  rate, o b t a i n e d  b y  u s i n g  qil 
e x o g e n o u s  v a r i a b l e s  a s  i n s t r u m e n t s .  See a p p e n d i x  B ,  s e c t i o n  6 
f o r  d e t a i l s ,  \ 

P 

resul ts :  

(i) I n  c o m p a r i s o n  w i t h  t h e  p u r e  e q u i l i b r i u m  f o r m u l a t i o n s  o f  

e q u a t i o n s  ( 1 3 ) ,  ( I T ) ,  ( 3 3 ) ,  a n d  (49). t h e  r e s a l t s  i n - ~ m  5 a r e  

q u a 1 i t a t i v e l . y  d i f f e r e n t ,  e x c e p t  f o r  t h e  c o n s u m p t i o n  f u n c t i o n .  I n  

a l l  c a s e s  a a t o c o r r e l a t  i o n  is substantially r e d u c e d  but s t i l l  

p r e s e n t .  

(ii) I n  c o m p a r i s o n  w i t h  t h e  r e s u l t s  i n  T a b l e  5,  t h e  s t r u c t u r a l  

e s t i n a t e s  i n  T a b l e  2 c o n f i r m  t h e  ~ o s i t i v e  r e a l  wage a n d  r e a l  



u n e a r n e d  i n c o m e  e f f e e t s  i n  t h e  c o n s u m p t i o n  f u n c t i o n  a n d  

p a r t i c i p a t i o n  r a t e  e q u a t i o n ,  w h e r e a s  t h e  real v a g e  terras i n  

l a b o u r  demand a n d  g o o d s  s u p p l y  are a l s o  p r e s e n t  i n  b o t h  cases. 
d </ 

In b o t h  a p p r o a c h e s  the s e v e r i t y  o f  t h e  a u t o c o r r e l a t i o n  i s  

r e d u c e d  sn b s t a ~ t i a l l y .  Only the p a r t i c i p a t i o n  r a t e  e q u a t i o n  (53)  

seems d e v o i d  of a u t o c o r r e l a t ~ r n s .  Thus, s t r a t e g i e s  

can be s a i d  t o  h a v e  f a i l e d  i n  t h i s .  s e c o n d  r o u n d  of the 

P 
s p e c i f i c a t i o n  s e a r c h ,  

( i i i )  I n  t h e  goods  ~ a r k e t  t h e  d n a m i e s  the 

a q u a n t i t a t i v e  i n f o r m a t i o n  o n  p r i c e  a d  j u s t n t e n ' t ,  Dpp a n d  Dpn, h a v e  

t h e  r i g h t  s i g n s  a n d  a re  l a r g e  i n  a b s o l u t e  v a l u e .  T h e  c o e f f i c i e n t  

f o r  Dpn i n  e q u a t i o n  (68)  i s  f u r t h e r m o r e  s i g n i f i c a n t l y  d i f f e r e n t  

from z e r o ,  w h i c h  i n d i c a t e s  t h a t  d i s e q u i l i  b r i a  a n d  p r i c e o  

a d  j n s t m e n t  a  h a v e  p l a y e d  a s i g n i f i c a n t  role o n  t h e  g o o d s  

m a r k e t  i n  s i t u a t i a n s  of e x c e s s  s u p p l y .  T h i s  c o n c l u s i o n  c a n n o t  b e  

very r o b u s t ,  h o w e v e r ,  i n  v i e s  o f  t h e  a u t o c o r r e l a t i o n  p r e s e n t  i n  

t h e  e q u a t i o n s .  T h e  v a g e  a d j u s t m e n t  dummies ,  Dup afia Dm, h a v e  

t h e  w r o n g  s i g n s ,  b u t  o n l y  s i g n i f i c a n t l y  s o  i n  t h e  case of l a b o u r  

dem an d. 

(iv) T h e  e s t i m a t f s  f o r  t h e  s p i l l - o v e r  terms a r e  a l l  s i g n i f i c a n t  

a t  t h e  0.5 p e r c e n t  s i g n i f i c a n c e  l e v e l  a n d  h a y e  t h e  r i g h t  s i g n s .  

This p r o v i d e s  s o m e  n c i r c n m s t a n t i a l  e v i d e n c e n  i n  f a v o u r  o f  t h e  

d i s e q n i l i b r i u m  h y p o t v e s i s .  I n  t h e  case o f  t h e  s p i l l - o v e r s  f r o m  
+* 

t h e  d e $ a n d  s i d e  o f  t h e  g o o d s  market t o  the s u p p l y  s i d e  3 f  t h e  

l a b o u r  m a r k e t  a n d  v i c e  v e r s a ,  t h e  ~ g f  f i c i e n t  c o n d i t i o n  f o r  

c o n v e r g e n c e  a s  g i v e n  by T t o  ( 1 9 8 0 ,  p. 1 0 3 )  is v i o l a t e d  



(1.359*0,748>1),  T h i s  may t h e  a f f e c t  t h e  r e l i a b i l i t y  o f  t h e  

estimates. 

T h e  d i s e q u i l i b r i u m  s y s t e m  h a s  a l s o  b e e n  e s t i ~ a t e d  b y  u s i n g  - 
o n l y  q u a l i t a t i v e  i n f o r m a t i o n  on p r i c e  a n d  w a g e  a d j n s t m e n t .  T h e  

signs o f  Du a n d  Dp d e t e r k i n e  w h e t h e r  excess s u p p l y  (Du, Dp<O) o r  

excess demand (Du, Dp>O) p r e v a i l s  o n  the r e s p e c t i v e  r a a r k p t s .  

T h u s ,  t h e  *r r e g i ~ e s  c o r r e s p o n d  v i t h  t h e  con•’ i g u r a t i o n s  g i v e n  

i n  Table 2 - 5 6  I n s p e c t i o n  of the d a t a  o n  p r i c e  a n d  wage  

a d j u s t m e n t  from 1-927-197s  r e v e a l s  t h a t  t h e  K r e g i m e  o c c u r r e d  2 4  

times, t h e  U r e g i m e -  9 times, t h e  R regime 16 times, a n d  t h e  C 

regime n e v e r ,  I n  o r d e r  n o t  to  e x c l u d e  t h e ,  C l a s s i ca l  Unemploymen t  

r e g i m e  a ~ r i o r i ,  we p o s t u l a t e  t h e  e x i s t e n c e  o f  i n t e r v a l s  a r o u n d  

uh and $y, t h e  c b s e r v a t i o n s  i n  w h i c h  a r e  s u b  j e c t i v e l p  r e g a r d e d  @ 

a s  too  close t o  zero t o  a s s i g n  a n y  d e f i n i t e  s i g n s  t o .  Hence, 

o b s e r v a t i o n s  t h a t  f a l l  w i t h i n  t h e s e  " u n c e r t a i n n  i n t e r v a l s  a r e  

c o u n t e d  both a s  a p o s i t i v e  a n d  a s  a n e g a t i v e  p r i c e  o r  wage  

a d j n s t m e n t  o b s e r v a t i o n . 5 7  T h i s  a p p r o a c h ,  t h o u g h  a d  h o c ,  h a s  the 

a t t r a c t i v e  p r o p e r t y  t h a t  t h e  same o b s e r v a t i o n s  c a n  b e  u s e d  f o r  

t h e  e s t i m a t i o n  of B o r e  t h a n  o n e  r e g i m e .  Now, t h e  K r e g i m e  o c c u r s  

35 t imes,  3 2 5  t i res ,  . = 0 2 2  times, a n d  C 1 4  times. T a k i n g  a z c o u n t " .  ------------ ------ / 

s6See c h a p t e r  2 ,  s e c t i o n  2, f o r  an e x t e n s i v e  d i s c u s s i o n  of these 
f o u r  r ~ g i m e s .  ,i 
s 7 T h e  i n t e r v a l s  a r e  d e t e r m i n e d  so  a s  t o  i n c l u d e  t w e n t y  p e r c e n t  
a r o u n d  t h e  mean, i f  t h e  d i s t r i b o t i o a  o f  Dp a n d  Du were n o r m a l ,  
Hence, the i n t e r v a  1s f c r  Du a n d  $p are 
(uh-g*  ( 0 . 0 5 6  3) ,uh+g* (0 .0563)- )  a n d  [pp-g* ( 0 . 0 4 2 6 )  , p y + g *  (9 .0426)  ) 
r e s p e c t i v e l y ,  where g=0, 2533225 c o r r e s p o n d s  v i t h  t h e  c h o s e n  
l e v e l  of  w n n c e r t a i n t y " ,  a n d  c a n  b e  found t h r o u g h  l o g l i n e a r  
i n t e r p o l a t i o n  i n  a n y  t a b l e  f o r  t h e  s t a n d a r d  n o r m a l  d i s t r i b u t i o n  
( e . g .  I a t r i l i g a t o r ,  1978,  p. 6 19). 



T a b l e  7: Regime Cl_assif&=t& ,sg &kg B P S ~  of Price a d  Wage --- 
'LP 

Ad-jus t i l l en t  Data. ' 1  - 

P o ' k i t i  v e  N e g a t i v e  

P o s i t i v e  R e ~ r e s s e d  , C l a s s i c a l  
I n f l a t  io& Elne mploymen t 

Dp: / B) (c 1 

Beg a t i v e  Un dercon- Keynesian 
s u m ~ t i o n  Unemploymen t  

(U) m 

of t h e  d e f i n i t i o n  o f  t h e  d i f f e r e n t  r e g i m e s  ( ? t o ,  1980, p. 109)  

the m o d e l  c a n  be e s t i m t e d  using t h e  s a m p l e  separation o b t a i n e d  

i n  t h e  m a n n e r  described a b o v e ,  The r e s u l t s  a r e  reported i n  T a b l e  

8, A g a i n ,  a  number of c o n c l u s i o n s  c a n  be drawn: - 
(i) All s p i l l - o v e r  c c e f f i c i e n t s  h a v e  t h e  r i g h t  signs a n d  t h r e e  

o u t  o f  f o u r  a re  cf c o m p a r a b l e  m a g n i t u d e  t o  t h o s e  e s t i m a t e d  i n  

T a b l e  6. Thus, t h i s  a l t e r n a t i v e  e s t i m a t i o n  m e t h o d  p r o v i d e s  some 
i 

-- a d d i t i o n a l  c i r c n a s t a n t i a l  evidence i n  f a v o u r  of t h e  

d i s e q u i l i b r i u m  f o r m o l a t i o n .  U n f o r t u n a t e l y ,  the s u f f i c i e n t  

c o n d i t i o n  f o r  c o n v e r g e n c e  of t h e  s p i l l - o v e r  p r o c e s s  is v i o l a t e d  

i n  t h e  s p i l l - o v e r  from t h e  s u p p l y  side of t h e  g o o d s  m a r k e t  t o  

the deraand s i d e  o f  the l a b o u r  market, w h i c h  - m a k e s  t h e  i m p l i e d  

strnct u r a l  c o e f f i c i e n t  e s t i m t e s  u n r e l i a b l e ,  

(ii) As i n  Tables 5 a n d  5 ,  a u t o c o r r e l a t i o n  p r o b l e m s  h a v e  not 



T a b l e  8: D i s e q u i l i b r i a m  Estimates of the Plodel: Qnalita_t_ivg 

K e y n e s i a n  Onemplov n e n t  Beui ater - 

[ 0,2693 c 0 . 3 6 6  J [ - 0 . 0 0 6 1  
( 7 0 )  log ( C ~ ) = 3 . 5 0 2  + 0. 532*log(Wch) - 0 . 0 7 6 * l o g  (Pa) 

I16.2) (11 .3)  ( -0 .52)  

[ - 0 . 0 0 5 ]  [ - 0 . 1 7 6 3  
- 0.002*Rc + 0.133*10g ( A )  + 0.132*D1 

( -0 .  91) (2.94) (2.  45) 

[ - 1 8 . 0 3  1-5.826 1 1 - 0 . 0 6 3 1  
(7 1) l o g  (Lh)  = 0 .610  - 0 . 4 8 7 + l o g ( # p h )  + 0.001*Pk 

(0-20) '  ( - 1  -49)  (0. 27) 



(Table 8, Continued) 

Repressed In flat i o n  l33jw - 

+ 0.070*D3 + 1.78 l * l o g  ( L h f )  
(2.63) (2.4 9)  

[ - 0 . 3 0 1 ]  
+ 0.098*log (Pm) - D,365*log [A) 

(0-75) (-2. S 3 )  

+ 1,035 *log ( C p f )  
(2.18) 



( T a b l e  8, C o n t i n u e d )  

C l a s s i c a l  U n e m p l o p e n t  Regime: - - - c  

( 7 5 )  log ( L h ) = 5 ,  9 5 4  - O . S 0 3 * l o g  (Wph) - Q.O07*Pk 
(5.88) (-2.20) ( -  1.72) 

U n d e r c o n s u m p t i o n  &3gi_mi; - 

(76) log ( C p ) = 3 . 2 9 2  + 0.  5 3 6 * l o g ( H c h )  + 0 . 0 4 7  
( 8  - 6 5 )  (7  . 2 8 )  (0. 17 



( T a b l e  8, Continued) 

177) l o g  (Lph)  =-0,951 - O.O25*log  (Uch)  + O,Oll*Rc 
(-1.71) (-0.20) (1-25) 

* )  S e e  t h e  n o t e s  t o  xp&);_e~ 1 a n d  5. 
. . 

+ )  T h e  d i f f e r e n t  r e g i m e s  a re  e s t i m a t e d  w i t h  o b s e r v a t i o n s  from 
t h e  f o l l o w i n g  y e a r s :  K :  ~ 1927-28 ,  1930-39, 1944-46, 1949-50, 
1953-68 ,  1970-71 ; 8: 1936-1 937, 1940-43, 1946-52, 1956, 1965- 
1975; C: 1936-37, 19UU-46, 1949- 50, 1956, 1965-68, 1971)-1971; 
U: 1928-29, 1935-37, 1942-43, 1945, 1949-50, 1952-53, 1956-57, 
1 9 6 4 - 7  1. 

b e e n  e n t i r e l y  s o l v e d ,  a l t h o u g h  the i n c l u s i o n  of s p i l l - o v e r %  

seems t o  r e d u c e  t h e  s e v e r i t y '  o f  t h e s e  s o m e w h a t ,  Thus, 

it i s  r e a s o n a b l e  t o  c o n c l u d e  t h a t  t h e  d i s e q u i l i b r i u m  

f o r m u l a t i o n s  c a n  h e l p  t o  d e s c r i b e  c y c l i c a i  p a t t e r n s  w h i c h  could 

h a v e  c a u s e d  t h e  a u t o c o r r e l a t i o n  ~ r o b l e r ~ s  of t h e  p u r e  e q u i l i b r i u m  

m o d e l  cf Tables 1 to  2 .  T h e  f a c t  t h a t  t h e  d i s e q u i l i b r i u m  

estiwtes o f  Tables 6 a n d  _7 a r e  not  e n t i r e l y  f ree f r o m  
- 

a o t o c o r r e l a t e d  errors  s u g g e s t s  t h a t  t h e  o r i g i n a l  node1 of 

e q u a t i o n s  ( 1 3 ) .  ( 1 7 ) ,  (33) .  and ( 4 0 )  is o t h e r w i s e  misspecified. 

F i n a l l y ,  t h e  d i s e q u i l i b r i u m  system h a s  been  e s t i m a t e d  u s i n g  

t h e  i t e r a t i v e  ILSE  estimator discussed i n  a p p e n d i x  B. The 



r e s u l t s  f o r  t h e  g o o d s  m a r k e t  a r e  p r e s e n t e d  i n  Table  9 .  S i n c e  t h e  
li 

I L S E  p r o c e d u r e  f a i l e d  t o  c o n v e r g e  f o r  t h e  l a b o u r  m a r k e t  

e q u a t i o n s ,  i t  is n o t  p o s s i b l e  t o  c a l c u l a t e  t h e  i m p l i e d  

s t r u c t u r a l  c o e f f i c i e n t s .  The r e s u l t s  i n  T a b l e  a r e  

q u a l i t a t i v e l y  v e r y  s i m i l a r  t o  the o n e s  r e p o r t e d  i n  B4.g 6 .  
I 

An i n t e r e s t i n g  c o z r i ~ a r i s o n  i s  now t o  t a k e  t h e  u n i v e r s a l l y  

a c c l a i m e d  e q u i l i b r i u m  mode l  of L u c a s  and R a p p i n g  ( l 9 7 O ) ,  a n d  

e s t i m a t e  its i m p l i e d  e m p i r i c a l  d i s e q u i l i b r i u m  v e r s i o n .  I n  Ta_ble 

10 w e  r e p o r t  t h e  r e s u l t i n g  e s t i r e a t e s  o f  L u c a s  a n d  R a p p i n g ' s  - 
p r e f e r r e d  model  u s i n g  t h e i r  d a t a  (1973,  pp.  280-281 ,  2 8 6 ) .  T h e  

mode l  i s  e s t i m a t e d  using the TSLS method. T h e  r e s u l t s  o b t a i n e d  

by L u c a s  a n d  R a p p i n g  t h e m s e l v e s  are a l s o  r e p o r t e d  i n  o r d e r  t o  

f a c i l i t a t e  t h e  c c m ~ a r i s o n . 5 8  T h e  r e s u l t s  i n  T a b l e  12 i n d i c a t e  

t h a t  d i s e q u i l i b r i a  may h a v e  been a n  i n p o r t a n t  f a c t o r  on t h e  CI.S. 

l a b o u r  m a r k e t ,  s i n c e  t h e  dummies  r e p r e s e n t i n g  t h e  wage 

'" a d j u s t m e n t  h a v e  t h e  r i g h t  s i g n s  a n d  a r e  s i g n i f i c a n t .  C a r e  m u s t  

b e  t a k e n  i n  t h e  i n t e r p r e t a t i o n  of t h e s e  r e s u l t s ,  however ,  s i n c e  

L o c a s  a n d  R a p p i n g  t h e m s e l v e s  j u  
%y 

e q u a t i o n  ( 8 0 )  u s i n g  a n  

a d a p t i v e  e x p e c t a t i o n s  f o r m a t i o n  scheme (1970,  p .  2 6 8 ) ,  a n d  i t  i s  

n o t  c l e a r  whet  h e r  t h i s  is t h e o r e t i c a l l y  c o n s i s t e n t  w i t h  t h e  

d i s e q u i l i b r i u m  i n t e r p r e t a t i o n .  P o r t l i e r m o r e ,  t b e  p a r t i c i p a t i o n  

r a t e  - e q u a t i o n  u n d e r  c o n d i t i o n s  o f  excess s u p p l y  on  t h e  l a ' b o u r  

m a r k e t ,  i. e. t h e n  Dunf is n o n - z e r o ,  i s  i l l - c o n d i t i o n e d  s i n c e  t h e  
-------------A ---- 
s a I t  t u r n s  o u t  t h a t  t h e  r e s u l t s  r e p o r t e d  by  L o c a s  a n d  R a p p i n g  
I1970, pp. 280-281)  a c e  n o t  t h e  same a s  t h e  o n e s  we o b t a i n .  I n  
p a r t i c u l a r ,  t h e  c o n s t a n t  terms,are d i f f e r e n t ,  wh ich  m a y  h a v e  
r e s u l t e d  f r o m  t h e  s l i g h t l y  d i f f e r e n t  way i n  w h i c h  L u c a s  a n d  
R a p p i n  g a c c o u n t  f o r  si ml ta  n e i  ty. 



Table & Dis u i  i h s i u m  Est h a t e s  of the n o d e l :  IELSF: Method (*, +) -- -* 
(7 8 )  (Cp) = 3.915 + 0.620*log(Wch) + 0, 189*1og(Pm) 

, (15.2) (20.8) 12-55) 

*)  S e e  t h e  
market a r e  

n o t e s  t o  1. T h e  ILSE e s t i m a t e s  for the labour 
n o t  p r e s e n t e d  s i n c e  they failed t o  c o n v e r g e ,  even i n  

t h e  case w h e r e  e x t r a m c u s  i n • ’ o r n a t i o n  i n  t h e  form of t h e  
u n e m p l o y m e n t  r a t €  was u s e d  i n  order to g e n e r a t e  an i n i t i a l  
sanple  s e p a r a t i o n .  

+)  T h e  f o l l o w i n g  s a m p l e  s e p a r a t i o n  was estimated for t h e  g o o d s  
m a r k e t :  Excess s u p p l y  i n  the p e r i o d s  1929-41, 1946-55, 1957-61, 
1972, and 1975; excess demand i n  t h e  p e r i o d s  1927-28, 1942-45, 
1956, 1962-71, 1973-74. 

b n o a i n a l  wage a d  j u s t n e n t  term ( D u n f )  i s  an a l m o s t  exact  l i n e a r  - 
combination of t h e  second, t h i r d  a n d  f o u r t h  terms o n  t h e  

RHS (81 ) . O v e r a l l  though,  w e  can c o n c l u d e  t h a t  e v e n  a n  

equilibrium m o d e l  like L u c a s  and R a p p i n g ' s  l e n d s  some s u p p o r t  t o  



d i s e q u i l i b r i u m  i n t e r p r e t a t i o n . 5 9  

5:THE R E L A T I V E  FORECAST= PERFORHANCE OF a E O O Z t . I _ B B ~ U _ ~  _AM_D -- 
DI S W I L  I B B U  PO Rf lULATI0 ,NS  

In- t h i s  s e c t i o n  t h e  f o r e c a s t i n g  p e r f o r m a n c e  of t h e  

d i f f e r e n t  m o d e l s  e s t i m a t e d  i n  t h e  p r e v i o u s  s e c t i o n  is a n a l y z e d  

f o r  the p e r i o d  1 9 7 6 - 1 9 8 2 .  T h e  r e s u l t i n g  i n f o r m a t i o n  s e r v e s  as  

a d d i t  i o n a l  w c i r c u m s t a n t i a l  evidence" v i s - a - v i s  t h e  r e l a t i v e  

merits o f  t h e  e q u i l i b r i u m  a n d  d i ~ ~ ~ u i l i b r i u m  h y p o t h e s e s .  A g a i n  

t h e  b a s i c  e q u a t i o n s  ( l 3 ) ,  (17) ,  ( 3 3 ) ,  a n d  (49)  s e r v e  as  
1- 

b e n c h m a r k s  f o r  t h e H k d o t h e r  e q u a t i o n s  f r o m  T a b l e s  5, 5 ,  a n d  8, 

F o l l o w i n g  Z a r n o v i t z  (1  9 7 8 ) ,  v e  p r e s e n t  t h e  Hean  A b s o l u t e  E r r o r  

( H B E ) ,  and  t h e  Hean E r r o r  (RE)  of e a c h  f o r e c a s t ,  a s  well a s  t h e  

c o r r e l a t i o n  c o e f f i c i e n t  b e t w e e n  p r e d i c t e d  a n d  a c t u a l  cha_nqe_. 

This l a s t  s t a t i s t i c  measures how well t u r n i n g - p o i n t s  a r e  

p r e d i c t e d ,  I n  a d d i t i o n  t o  t h i s ,  s o - c a l l e d  n a i v e  f o r e c a s t s  a r e  

a l s o  p r e s e n t e d ,  w h i c h  p r e s u m e  n o  c h a n g e ,  a s  well a s  

e x t r a p o l a t i o n s .  6 0  The v a r i a b l e s  t o  b e  f o r e c a s t e d  a r e  r e a l  g r o s s  

n a t i o n a l  e x p e n d i t u r e  f r o m  t h e  g o o d s  s u p p l y  e q u a t i o n ,  real 

c o n s u m p t i o n  f r o m  t h e  goods demand e q u a t i o n ,  e m p l o y m e n t  f r o m  t h e  

- ----------------- 
s 9 T n  f a c t ,  L u c a s  a n d  R a F p i n g t s  own p r e f e r r e d  e q u a t i o n  ( 8 0 )  
i m p l i c i t l y  c o n t a i n s  t h e  n e c e s s a r y  e l e m e n t s  t o  i n t e r p r e t  it a s  a  
d i s e q n i l i b r i u m  f c r m u l a t i o n ,  s i n c e  t h e  second, t h i r d ,  a n d  f o u r t h  
terms o n  t h e  RBS ( 8 0 )  c a n  be i n t e r p r e t e d  a s  t h e  nominal wage 
a d j u s t m e n t  term u n d e r  c o n d i t i o n s  of excess s u p p l y .  T h u s ,  
e q u a t i o n  ( 8 0 )  can  e q u a l l y  well b e  t h o u g h t  of a s  t h e  e f f e c t i v e  
p a r t i c i p a t i o n  r a t e  e q u a t i o n  i n  c o n d i t i o n s  of u n e m p l o y m e n t .  

6 o T h e s e  e x t r a p o l a t i o n s  a r e  c a l c u  l a t e d  u s i n g  t h e  compounded  
g r o w t h  f a t e s  o f  t h e  d i f f e r e n t  v a r i a b l e s  f r o m  1926-1975.  



Table Iq; E q u i l i b r i u m  and D i s e q u i l i b r i u m  Estimates _of &Be, L_gca~ -- 

l o g  ( t ? / R )  = - 0 .  151 + 1. UOS*log (iff) - 1 . 3 9 5 * l o g  ( w )  
t [ -1 .04 )  ( 2 . 7 9 )  t ( -2 .77)  t-  1 

4 0.7U7* A log ( P )  + 0.639*log ( H / F l )  
( 4 . 3 0 )  t ( 7 . 3 8 )  t - 1  

- 2 
ti: = 0 . 7 9 9  h=f,53 SfR=O.O45 

(8 1) l o g  (N/M) = 1 .175  - 0 .157*1oq ( w )  - 0 . 0 8 5 * l o g  ( w )  
t ( 5 . 9 7 )  ( -0 .61)  t (-0.34) t - 1  

- 0 .257*  l o g  ( P )  + 0 .  9SB*log  (N/!) 
( - 1 . 55 )  t ( 1 5 . 3 )  t - 1  



( T a b l e  IqL C o n t i n u e d )  

(8 3) l o g  (M*C/y) = 2 - 1 3  1  - O,504*log (w/Q) 
t ( 6 . 2 1 )  ( 6 . 4 4 )  t 

* )  T h e  n o t a t  i o n  r e f e r s  t o  L mas a n d  R a p p i n g  (1970 ,  p. 2 8 1 ) .  A i s  
rean -hour s  p e r  y e a r ,  M is p o p u l a t i o n  o v e r  1 0  years o f  a g e  w i t h  
constant age-sex d i s t r i b u t i o n ,  Q is a n  i n d e x  of l a b o u r  q u a l i t y  
a s  m e a s u r e d  by y e a r s  of s c h o o l i n g  c o m p l e t e d ,  w is r e a l  
c o m p e n s a t i o n  p e r  man-hour ,  P is  the i m p l i c i t  GNP d e f l a t o r ,  a n d  y  
is rea l  GNP. T h e  p e r i o d  o f  e s t i m a t i o n  is  1 9 3 0 - 1 9 6 5 .  D w p f  a n d  
Dvnf a r e  o b t a i n e d  i n  a s i m i l a r  way a s  i n  T a b l e  5, u s i n g  
d e v i a t i o n s  from t h e  mean r a t e s  of c h a n g e  of t h e  n o m i n a l  wage 
r a t e  a s  m e a s u r e s  f o r  t h e  s i t u a t i o n  on  t h e  l a b o u r  m a r k e t .  
F u r t h e r m o r e ,  uf a r e  the f i t t e d  v a l u e s  o f  w,  u s i n g  a _ l l  e x o g e n o u s  
v a r i a b l e s  a s  i n s t r u m e n t s .  

l a b o u r  demand e q u a t i . c n ,  a n d  t h e  p a r t i c i p a t i o n  r a t e k r o m  t h e  

p a r t i c i p a t i o n  rate e q u a t i o n . 6 1  T h e  r e s u l t s  a re  reported i n  

Z a b l e s  11 t o  13. A number  of c o n c l u s i o n s  c a n  b e  d r a w n  f r o m  t h e s e  
0 

r e s u l t s ?  
i 

[ i) I n  v i r t u a l l y  a l l  c a s e s  b o t h  * , t h e  e q a i l i b r i  u rn -cum-ad jus tmen t  

a n d  t h e  d i s e q u i l i b r i u m  models f o r e c a s t  s i g n i f i c a n t l y  b e t t e r  t h a n  

t h e  p u r e  e q u i l i b r i u m  mcdel. 

(ii) I n  terms o f  t h e  ! lAE a n d  PIE o f  t h e  f o r e c a s t s ,  t h e  

------------------ 
61Re h a v e  c h o s e n  t o  f o r e c a s t  e m p l o y m e n t  a n d  the p a r t i c i p a t i o n  
r a t e  u n c o r r e c t e d  f o r  t h e  i n d e x  of w e e k l y  h o u r s  worked s i n c e  t h i s  
i n d e x  is  i t s e l f  a c o n s t r u c t e d  v a r i a b l e ,  w h e r e a s  e m p l o y m e n t  a n d  
t h e  p a r t i c i p a t i o n  r a t e  a r e  r e a d i l y  a v a i l a b l e  d a t a  p u b l i s h e d  b y  
S t a t i s t i c s  C a n a d a .  



e q u i l i b r i u m - c u m - a d j u s t m e n t  a n d  - d i s e q u i l i b r i u m  f o r m u l a t i o n s  a re  

o f  c o m p a r a b l e  q u a l i t y ,  n e i t h e r  o n e  d o m i n a t i n g  t h e  o t h e r  

u n i f o r  a l y .  H o w e v e r ,  i t  s e e ~ s  t h a t  t h e  l a t t e r  p r e d i c t s  

t u r n i n g - p o i n t s  bet ter  t h a n  the  former, a t  least i n  , most cases,  

w h i c h  is a n  i n t ~ r e s t i m g  p i e c e  of e v i d e n c e  i n  f a v o u r  o f  t h e  

d i s e q u i l i b r i u m  h y p o t h e s i s .  

( i i i )  A r a t h e r  s c b e r i n g  r e s u l t ,  o n  the o t h e r  h a n d ,  is t h a t  t h e  

n a i v e  f o r e c a s t s  a n d  t h e  e x t  r a ~ o l a t e d  f o r e c a s t s  b o t h  d o m i n a t e  t h e  

s t r u c t u r a l  f o r e c a s t s  of t h e  p a r t i c i p a t i o n  rate on t h e  b a s i s  of - 

the M A E  c r i t e r i o n .  T h e s e  naive forecasts  do n o t  p r e d i c t  a n y  

t u r n i n g - p o i n t s  o f  c o u r s e ,  s o  t h a t  t h i s  r e s u l t  s h o u l d  not b e  

r e g a r d e d  a s  t o o  s e r i o u s  a t h r e a t  f o r  m a c r o e c o n o m e t r i c  m o d e l l i n g ,  

p r o v i d e d  t h e  l a t t e r  c a n  i n d e e d  p r e d i c t  t u r n i n g  p o i n t s .  

6 :  C O N C L U D I N G  R E M A R E  -- 
T h e  m a i n  f i n d i n g s  i n  t h i s  c h a p t e r  c a n  b e  s u m m a r i z e d  a s  

" f o l l o w s :  

(i) P c r  e c o n o m e t r i c  m e t h o d o l o g i c a l  r e a s o n s ,  e m p i r i c a l  e v i d e n c e  

c a n  n e v e r  t r a n s c e n d  t h e  l e v e l  o f  n c i r c u m s t a n t i a  1 e v i d e n c e n  

a g a i n s t  o r  i n  f a v o u r  o f  t h e  u s e f u l n e s s  of d i f f e r e n t  h y p o t h e s e s . #  

F u r t h e r p o r e ,  222 s u c h  e v i d e n c e  must be  r e p o r t e d ,  s i n c e  

" n e g a t i v e g w  r e s u l t s  d o  c o n v e y  u s e f u l  i n f o r m a t i o n  a s  well. 

[ii) I n  a search f o r  c i r c u m s t a n t i a l  e v i d e n c e  f o r  t h e  

d i s e q u i l i b r i u m  h y p o t h e s i s ,  i t  is most i n f o r m a t i v e  t o  c o n t r a s t  

a n d  c o m p a r e  s u c h  f i n d i n g s  w i t h  t h e  ones o b t a i n e d  w i t h  t h e  

c o r r e s p o n d i n g  a l t e r n a t i v e  e q u i l i b r i u m  h y p o t h e s i s .  T h i s  strategy 



Table 11: F o r e c a s t i n g  P e r f o r m a n c e  for Gross N a t i o n g J  -- - 
E x p e n d i t u r e ,  (*) 

E q u a t i o n  

Pure E q u i l i b r i u m  [ 17) 

E q u i l i  tr i u a  w i t h  
Ad Hoc A d j u s t m e n t  ( 5 5 )  

D i s e q u i l i b r i u m  ( 6 8 )  

N a i v e  

E x  t r a p o - l a t  ion  5.27 4 .86  N A 

*) f l A E  a n d  RE d e n o t e  t h e  mean a b s o l u t e  f o r e c a s t  error aond t h e  
mean f o r e c a s t  e r r o r  r e s p e c t i v e l y .  Bo th  a r e  e x p r e s s e d  i n  
p e r c e n t a g e  of G M E .  The p e r i o d  f o r e c a s t e d  is 1 9 7 6 - 1 9 8 2 ,  e x c e p t  
f o r  e q u a t i o n  ( 7 4 )  for w h i c h  o n l y  two o b s e r v a t i o n s  a r e  used .  The 
f o r e c a s t s  f r o m  TaCLe 8 a r e  o b t a i n e d  by u t i l i z i n g  t h e  p r i c e  a n d  
wage  i n f o r m a t i o n .  T h u s  t h e  f o l l o w i n g  r e g i m e s  are found  t o  b e  
r e l e v a n t :  R f o r  1976-1982 ,  a n d  C f o r  1 9 7 8 -  1979.  

P u r e  E q u i 1 i b r i u . m  ( 3 3 )  1 5 . 2 1  -15 .21  - 0 . 2 1 0  

E q u i l i b r i u m  w i t h  
Ad Hoc A d j u s t m e n t  (56 ) 2 . 2 3  - 1 . 9 9  0 .040 

N a i v e  9.07 9 .07  N A  

E x t r a p o l a t  i o n  1 .96  1 .73  N'A 



(Table 12, Continuf&) 

*)  See remark T a b l e  Jl. BA E  and R E  a r e  e x p r e s s e d  i n  p e r c e n t a g e  
o f  employment.  For t h e  f o r e c a s t s  from e q u a t i o n ,  ( 7 5 )  - o n l y  two ' 
o b s e r v a t i o n s  were used, 197 8-1 9 7 9 .  

T a b l e  . q P  -- - o r e c a s t  i n  er f  ormance for Part i c i p a  tiog gat_e, (*) 

L 
E q u a t i o n  14 BE ME B 

P u r e  E q u i l i b r i u m  ( 4 9 )  7 . 7 6  - 7 . 7 6  - 0 .  592  h. 

Equilibrium v i t h  
Ad Hoc Adjustment ( 5 7 )  6 . 5 4  -6. 5 4  - 0 , 1 7 6  

D i s e q u i l i b r i u m  (47) 4 . 6 2  - 1 - 1 1  0 . 4 6 4  

Waive 

E x t r a p o l a t  i o n  

+ )  See remark 32. RAE an.d Y E  a r e  e x p r e s s e d  i n  p e r c e n t a g e  
of the p a r t  i c i p a t i c n  r a t e ,  

Table 14: F o r e c a s t  i n q  Performance  for Consumption.  (*) --- - 
*- 2 

E q u a t i o n  !I A I? PIE B 

P u r e  E q u i l i b r i u m  ( 1 3 )  3 . 2 5  - 1 . 2 5  0 . 5 1 9  

E q n i l i k r i u m  v i t h  
Ad Hoc Adjustment  (54) 6 . 5 9  6 . U 4  0 . 8 3 3  

Na ive  

E x t r a p o l a t  i o n  6 . 4 3  5 - 9 1  MA 



(Table & C o n t i n u ~ d . )  

* )  See remark Table 11. # B E  a n d  IIE a t e  e x p r e s s e d  i n  p e r c e n t a g e  
o f  c o  r s u m ~ t i o n .  E q u a t i o n  (78) is u s e d  t o  g e n e r a t e  f o r e c a s t s  for 
t h e  e n t i r e  p e r i o d  1976 -1  9 8 2 ,  since t h e  model est imates p r e s e n t e d  
i n  9_ p r e d i c t  excess s u p p l y  of g o o d s  f o r  t h i s  e n t i r e  
p e r i o d .  I 

i. 
-- -/ 

c o n v e y s  v a l u a b l e  i a a t i o n  a b o u t  t h e  r e l a t i v e  o s e f u l n ~ s s  of  

t h e  two h y p o t h e s e s .  Sin h e  p r i n c i p a l  o b j e c t i v e  of e r t l p i r i c a  1 

economics  m u s t  be p r e d i c t i o n ,  t h e  f o r e c a s t i n g  p e m r m a n c e  o f  t h e  

d i f f e r e n t  h y p o t h e s e s  c a n  s e r v e  a s  a  m e a s u r e  of t h i s  r e l a t i v e  

u s e f u l n e s s .  

( i i i )  O v e r a l l ,  i t  is s h o w n  t h a t  t h e  C a n a d i a n  d a t a  a p p e a r  t o  

reject  t h e  p u r e  e q u i l i b r i u m  f o r m u l a t i o n s  u s e d  in t h i s  c h a p t e r ,  
- "3 

i n  t h e  s e n s e  t h a t  the p r e s e n c e  of s e v e r e  l " g a , u t o c o r r e l a t i o n  

i n d i c a t e s  a i s s p e c i f  i c a t i o n .  E q u i l i b r i u m  m o d e l s  a p p e n d e d  v i t h  a d  

hoc adjustment f f iechanisms a n d  d i s e q u i l i b r i  urn m o d e l s  b o t h  

c o n s t i t u t e  s u b s t a n t i a l  i m p r o v e m e n t s  r e l a t i v e  t o  t h e  p u r e  

e q u i l i k r i u u i  f o r m u l a t i o n s ,  b u t  n e i t h e r  o n e  d o m i n a t e s  t h e  o t h e r  i n  

terms of p r e d i c t  i v ~  p e r f o r m a n c e .  

( i v )  I t  i s  shown t h a t  a c e l e b r a t e d  e q u i l i b r i u r t l  model l i k e  L u c a s  

a n d  R a p p i n g ' s  (1970) c a n  be u s e d  t o  p r o v i d e  s t r o n g  

c i r c u m s t a n t i a l  e v i d e n c e  i n  f a v o u r  of the d i s e q u i l i b r i u m  

h y p o t h e s i s .  I n  f a c t  t h e i r  l a b o u r  s u p p l y  e q u a t i o n ,  w h i c h  is 

j u s t i f i e d  b y  t h e m  u s i n g  a n  a d a p t i v e  e x p e c t a t i o n s  m e c h a n i s m ,  can 

e q u a l l y '  w e l l  b e  i n t e r p r e t e d  a s  t h e  e f f e c t i v e  l a b o u r  s u p p l y  when 
-4 

the Pa O U L  m a r k e t  i s  i n  e x c e s s  s u p p l y .  3 
On t h e  b a s i s  o f  t h e s e  r e s u l t s ,  we h o p e  t o  have shown i n  

t h i s  c h a p t e r  t h a t  t h e  d i s e q u i l i b r i u m  h y p o t h e s i s  d e s e r v ~ s  a s  much 



a t t e n t i d n  from a ~ ~ l l e d  e c o n o m e t r i c i a n s  a s  t h e  ad h o c  a p p r o a c h  i n  

which arb i t rary  l a g  s t r u d t u r e s  are  i m p o s e d  o n  e s s e a t i a l l y  static 

models. I d e a l l y ,  b o t h  the e q u i l i b r i u m  and t h e  d i s equ i l ibr ium 
- 

i 

m o d e l s  o u g h t  to d e r i v e d  from an e x p l i c i t  d y n a m i c  f o u n d a t i o n ,  

since t h e  Canadiaa e v i d e n c e  suggests t h a t  virtually n o n e  of t h e  

mohels e s t i m a t e d  above  capture t h e  dynamic data genera ti ng 

process c o m p l e t e l y .  This must b e  l e f t  for future r e s e a r c h ,  

however. 



IV. TOPARDS A MORE SATISPYIIG I O B - Q I L P A S I A E  EODLL M I 8 8  

COIJECTOPES A V D  B I Y E S I I I  L E A B B I I G .  
\ 

There 5s s o r a e t h i n g  f u n d a m e n t a l l y  wrong  w i t h  a n  a p p r o a c h  
u h i c h  h a b i t u a l l y  d i s r e g a r d s  a n  e s s e n t i a l  p a r t  o f  t h e  
p h e n o a e n a  u i - t h  w h i c h  we have  to  d e a l :  t h e  u n a v o i d a b l e  
i ~ p e r f e c t i o n  of man's k n o v l e d g e  a n d  t h e  c o n s e q u e n t  n e e d  
f o r  a process by w h i c h  k n & e l e d g e  is c o n s t a n t l y  
c o r a ~ n n i c a t e d  a n d  a c q u i r e d  (Hayek, 1965 ,  p. 530). 

The  s t a t e m e n t  t h a t ,  i f  p e o p l e  know e v e r y t h i n g ,  t h e y  a r e  
i n  e q u i l i b r i u m  i s  tkue simply becansq t h a t  is how we 
d e f i n e  e q u i l i b r i u m .  T h e  a s s u m p t i o n  of a p e r f e c t  m a r k e t  
i n  this sense is  just a n o t h e r  way o f  s a y i n g  t h a t  
e q u i l i b r i u m  e x i s t s ,  but d o e s  not g e t  u s  a n y  n e a r e r  a n  
e x p l a n a t i o n  of when a n d  how s u c h  a  state w i l l  come a b o u t  
(Hayek ,  1937,  p. 45) . T; 

1 : I N T R O D U C T I O N  

I n  t h i s  c h a ~ t e r  we w i l l  p r e s e n t  a  formalized m o d e l  w i t h  

e x p l i c i t  pr ice  s e t t i n g  u n d e r  i m p e r f e c t  i n f o r m a t i o n .  I n t e g r a t e d  

i n  t h e  mode l  is t h e  n o t i o n ,  developed o v e r  t h e  l a s t  two decades 

by p r o p c n e n t s  cf the n o n - W a l r a s i a n  a p p r o a c h ,  t h a t  i n  g e n e r a l  

p r ice  a s  wel l  a s  quantity signals w i l l  b e  r e l e v a n t  f o r  the short 

term e q u i l i b r a t i n g  of the p l a n s  o f  d e c e n t r a l i z e d  a g e n t s .  B o r n ,  

a s  it is,  o u t  o f ,  the m a r r i a g e  of h i g h l y  f o r m a l i z e d  g e n e r a l  

e q u i l i b r i u m  t h e c r y  a n d  less t h a n  fully u n d e r s t o o d  K e y n e s i a n  

v i s i o n s ,  non-Ha l r a s i a  n economics h a s  g e n e r a l l y  s p e a k i n g  

s u c c e e d e d  i n  proving " r e a s o n a b l e  d o u b t n  v i s - a - v i s  t h e  
I 

p r o p o s i t i c n s  cf t h e  p r o p o n e n t s  of the N e w  Class ica l  s c h o o l .  T h e  

e q u i l i b r i a  t h a t  a r e  p o s s i b l e  - a n d  i n d e e d  l i k e l y  - i n  t h e  
i .  

1 



n o n - W a l r a s i a n  ~ o d e l s  a r e  c h a r a c t e r i z e d  b y  u n e m p l o y m e n t  w i t h o u t  

t h e r e  b e i n g  f o r c e s  o ~ e r a t i n g  t o  m i t i g a t e  i t .  As is shown b y  

N e a r y  a n d  S t i g l i t z  ( 1 9 8 3 ) .  t h i s  r e s u l t  o b t a i n s  r e g a r d l e s s  o f  

w h e t h e r  e x p e c t a t i o n s  a r e  a s s u m e d  t o  b e  r a t i o n a l  o r  n o t ,  They 

s h o w  t h a t  i t  is t h e  p e r f e c t  p r i c e  a n d  vage f l e x i b i l i t y  

a s s u m p t i o n  of the- N e w  C l a s s i c a l  s c h o o l  w h i c h  s e r v e s  a s  t h e  

n e c e s s a r y  c o n d i t i o n  f o r  f u l l  e m p l o y m e n t  ( N e a r y  a n d  S t  i g l i t z ,  

1983, p. 2 0 1 ) .  O f  c o u r s e ,  t h e  way  we c h o o s e  ( h e r e )  t o  f o r m a l i z e  

t h e  s h o r t  r u n  o p e r a t i n g  of a n  econoray  w i t h  i m p e r f e c t  i n f o r m a t i o n  

i s  by n o  m e a n s  the only o n e .  An enlightened t h e o r i s t  of t h e  

( W a l r a s i a n )  New C l a s s i c a l  p e r s u a s i o n  w o u l d  p r e s u m a b l y  b e  a b l e  t o  

a c h i e v e  the same r e s u l t s  u s i n g  models w i t h  p e r f e c t l y  f l e x i b l e  
/ 

a n d  h e n c e  i n s t a n t a  a e o w ~ l y  market c l e a r i n g  p r i c e s .  Such rnodels 

would  p o s t u l a t e  t h e  e x  i s t e k  o f  p o s i t i v e  t r a n s a c t i o n s  c o s t s ,  

d u e  t o  i m p e r f e c t  i n f o r m a t i o n ,  that w o u l d  d r i v e  a wedge  b e t w e e n  

s u p p l y  a n d  demand  s o  t h a t  the u s u a l  ( p e r f e c t  i n f o r m a t i o n )  

W a l r a s i a n  e q u i l i b r i u m  w o u l d  n o t  be a t t a i n e d .  I n  o u r  v i e w  t h e  

a p p r o a c h  v e  p r o ~ o s e  a t t e m p t s  t o  o p e n  u p  t h e  " b l a c k  boxw of 

" p o s i t i v e  t r a n s a c t i o n s  c o s t s m  o r  " i n f o r m a t i o n  costsn b y  d e r i v i n g  

t h e  e x i s t e n c e  o f  these cos ts  f rorn a s s u m p t i o n s  a b o u t  t h e  

b e h a v i o u r  o f  the i n d i v i d u a l  a g e n t s .  A d m i t t e d l y ,  t h e  " l b l a c k  b o x u  

c o u l d  t u r n - o u t  t o  be a " c a n  o f  wormsn, b u t  e v e n  i n  t h i s  ( w o r s t )  

c a s e  a s e r v i c e  w o u l d  be r e n d e r e d  t o  b o t h  n o n - W a l r a s i a n  a n d  

( e n l i g h t e n e d )  R e u  C l a s s i c a l  t h e o r i s t s .  As we i n t e r p r e t  i t ,  t h e  

two e x p l a n a t i o n s  a r e  n o t  ~ u t u a l l y  e x c l u s i v e ;  t h e y  m e r e l y  p r e s e n t  

d i f f e r e n t  a n g l e s  from w h i c h  t h e  same phenomenon is v i e w e d .  



The c h a p t e r  is s u b d i v i d e d  a s  follows. In s e c t i o n  2 w e  

p r e s e n t  a p o s s i b l e  way i n  vhich i n d i v i d u a l  a g e n t s  a d  j u s t  t h e i r  

( q u a n t i t y  _and p r i c e )  e x p e c t a t i o n s  i n  t h e  l i g h t  of nev 

i n f o r m a t i o n .  A l l  u n c e r t a i n t y  we w i l l  be d e a l i n g  w i t h  i n  t h i s  

c h a p t e r  is s u b j e c t i v e  u n c e r t a i n t y .  A s i m p l e  a d a p t i v e  a d  j u s t r n e n t  

r u l e  is d e v e l o p e d .  I n  s e c t i o n  3 we a p p l y  t h i s  r u l e  t o  t h e  c a s e  

o f  a s i n g l e  m o n o p o l i s t  " g r o p i n g w  f o r  t h e  p r o f i t  m a x i m i z i n g  

s o l u t i o n .  I t  t u r n s  o u t  t h a t  - i n  g e n e r a l  - h e  w i l l  e n d  u p  " b e i n g  

r i g h t ,  b u t  f o r  t b e  w r o n g  r e a s o n s H  t o  q u o t e  Rahn (1978). T h e  

a p p l i c a t i o n  of t h e  r u l e  w i l l  l e a d  t o  a " b o o t s t r a p m  e q u i l i b r i u ~  

i n  t h e  s ense  t h a t  t h e  e x p e c t a t i o n s  t e n d  t o  b e  s e l f  f u l f i l l i n g .  

I n  s e c t i o n  4 we p r e s e n t  t h e  b a s i c  m o d e l  d e s c r i b i n g  t h e  

i n t e r a c t i o n  b e t w e e n  a m o n o p o l i s t i c a l l y  co lape  titi ve g o o d s  m a r k e t  

a n d  a u n i o n i z e d  l a b o u r  market. E v e r y  p e r i o d ,  f i r m s  a n d  u n i o n s  

set t h e  pr'ice a n d  wage  ra te  r e s p e c t i v e l y ,  v h i c h  a r e  t h e n  fize_& 

d u r i n g  t h e  p e r i o d .  Bfter e a c h  p e r i o d ,  t h e  firms a n d  u n i o n s  

u p d a t e  t h e i r  " t h e o r i e s w  o n  t h e  b a s i s  o f  t h e  neu i n f o r m a t i o n .  O u r  

n o d e l  t h u s  e n a b l e s  us t o  d i s t  i n g n i s h  b e t w e e n  s h o r t - r u n  q u a n t i t y  

c o n s t r a i n e d  e q u i l i b r i a ,  a n d  l o n g - r u n  e q u i l i b r i a  in v h i c h  a l l  

p e r c e i v e d  g a i n s  frcm t r a d e  h a v e  b e e n  e x p l o i t e d .  T h e  f i r m  f a c e s  a 

l a r g e  number  o f  p r i c e  t a k i n g  c o n s u m e r s ,  and e a c h  u n i o n  f a c e s  

many wage  t a k i n g  f i r m s .  Again, e v e n  i n  t h e  l o n g - r u n ,  a n  

e q u i l i b r i a =  B a y  b e  a t t a i n e d  i n  w h i c h  a g e n t s  p e r c e i v e  t h e m s e l v e s  

t o  b e  maximizing b u t  i n  f a c t  are n o n l y n  r i g h t  for  t h e  w r o n g  

r e a s o n s .  S e c t i o n  5 c o n t a i n s  t h e  ma in  c o n c l u s i o n s .  



. 
2 :  cowxc ra  azs ~NJ BCAPTIVE L E A R N  ILG -- 

I n  F i a l r a s i a n  g e n e r a l  e q u i l i b r i u m  models ,  a l l  a g e n t s  b a s e  . 2 

t h e i r  b e h a r i o o r  o n  t h e  b re sop position t h a t  they &?%be able t o  

"kaa r e a l i z e  t h e i r  p l a n s .  T h e  a d d i t i o n a l  a s s u m p t i o n  of i n s t a n  eous 
1.. 

a n d  costless p r i c e  a d j u s t m e n t  a n d  h e n c e  c o n t i n u a  1 marteh-.,~ 
. . . -. 

1.. 

c l e a r i n g  v i n d i c a t e s  t h i s  p r e s u p p o s i t i o n  e x  p o s t ,  C o n s e q u e n t l y ,  

i n  a W a l r a s i a n  w o r l d ,  p r i c e s  a r e  t h e  o n l y  r e l e v a n t  s i g n a l s  t o  

t h e  d e c e n t r a l i z e d  d e c i s i o n  m k i n g  a g e n t s .  T h e  i n t r o d u c t i o n  o f  

/ e x p l i c i t  p r i c e  s e t t i n g  r e s u l t s  i n  f u r t h e r  c o m p l i c a t i o n s .  I n  

o r d e r  f o r  a n  a g e n t  t o  b e  a b l e  t o  set a p r i c e  h e  must h a v e  some 

k n o w l e d g e  a b o u t  m a r k e t  c o n d i t i o n s  facing h i m .  F o r  e r a  m p l e ,  i n  

t h e  models  we d e v e l o p  below, we e n c o u n t e r  m o n o p o l i s t s  trying t o  

make a n  R e d ~ ~ a t e d  g u e s s N  a s  t o  h o u  much t h e y  w i l l  b e  a b l e  t o  

sew a t  d i f f e r e n t  p r i c e s .  A c o m m o n l y  u s e d  s h o r t - c u t  t o  t h e  

p r o b l e m  of  d e t e r ~ i n i n g  the b a s i s  of t h e  m o n o p o l i s t s '  b e h a v i o u r  

is to assume t h a t  he s o m e h o w  k n o w s  - t h e  t r u e  d e m a n d  c u r v e  ( e - g .  

Hart, 1 9 8 2 ) .  T h i s  seems less t h a n  d e s i r a b l e  a n d  d e f i n e s  a w a y  t h e  

problem r a t h e r  t h a n  t a c k l i n g  it. A more s a t i s f a c t o r y  a p p r o a c h  

was i n t r o d u c e d  b y  B u s h a v  and  C l o v e r  ( 1 9 5 7 )  a n d  s u b s e q u e n t l y  u s e d  

by Clover ( l g S 9 ) ,  N e g i s h i  ( 1 9 6 0 - 1 9 6 1 ) ,  a n d  o t h e d s .  These 

t h e o r i s t s  m a k e  u s e  cf t h e  p e r c e i v e d  d e m a n d  c u r v e ,  w h i c h  i s  a 

s t r u c t u r a l  e s t i r n a t ~  o f  t h e  " t r u e w  d e m a n d  c u r v e .  A s  time e v o l v e s ,  . 
a g e n t s  l e a r n m  - i n c o r p o r a t e  more i h r m a  t i o n  - b y  r e - e q t  i m a t i n g  

t h i s  s t r u c t u r a l  equaticn [ e . g .  Kirman, 1975 ; B e n a s s y ,  1 9 8 2 ,  pp. 

5 0 - 5 7 )  . An an f o r t u n a t e  i m p l i c a t i o n  of v i e w i n g  p r i c e  s e t t i n g  

b e h a v i o u r  i n  t h i s  ieanner is t h a t  i t  i s  e n t i r e l y  u p  t o  t h e  



researcher t o  d e t e r m i n e  how ,many e x p l a n a t o r y  v a r i a b l e s  t h e  

a g e n t s  a r e  s u p p o s e d  t o  b e  i n c o r p o r a t i n g  i n  t h e  e s t i m a t i o n  

p r o c e d u r e ,  a s  well a s  how close t h e  a g e n t s 1  s t r u c t u r a l  model 

c o m e s  t o  t h e  " t r u e m  s t r u c t u r e .  A c e r t a i n  a m o u n t  o f  a d  hoccerp 

seems u n a v o i d a b l e .  As Frank Bahn p u t s  it: 

We h a v e  n o  t h e o r y  o f  e x p e c t a t i o n s  firmly f o u n d e d  o n  
e l e ~ e n t a r y  p r i n c i p l e s  c o m p a r a b l e ,  s a y ,  t o  ooi;  t h e o r y  o f  
c o n s u m e r  c h o i c e .  C l e a r l y ,  e x p e c t a t i o n s  m u s t  be  b a s e d  o n  
t h e  a g e n t ' s  o b s e r v a t i o n s ,  w h i c h  i s  o f  c o u r s e  - a n t  t o  
include t h e  h i s t o r y  of s u c h  o b s e r v a t i o n s .  B u t  a s  1 have 
n o t e d  e l s e u h e r e ,  t h e  t r a n s f o r m  t i o n  of o b s e r v a t i o n s  i n t o  
e x p e c t a t i o n s  r e q u i r e s  t h e  a g e n t  t o  h o l d  a t h e o r y ,  or, i f  
y o u  like, r ~ q u i r e s  him t o  h a v e  a  mode l ,  T h e  model i t se l f  
w i l l  not b e  i n d e p e n d e n t  o f  t h e  h i s t o r y  of o b s e r v a t i o n s .  ' 

I n  deed, l e a r n i n g  l a r g e l y  c o n s i s t s  of u p d a t i n g  m o d e l s  o f  
t h i s  kind .  A l t h o u g h  w e  h a v e  Bayes's t h e o r e r e ,  very l i t t l e  
is  known a t o u t  s u c h  l e a r n i n q  i n  a n  e c o n o m i c  c o n t e x t .  
There is t h u s  a  g r e a t  t e m p t a t i o n  t o  s h o r t - c i r c u i t  the 
p r o b l e m ,  a t  l e a s t  i n  a f i r s t  a p p r o a c h ,  a n d  t o  c o n s i d e r  
o n l y  e c o n o m i c  s t a t e s  i n  w h i c h  l e a r n i n g  h a s  c e a s e d  (1982 ,  
P. 3 ) .  

O t h e r  c o n t  r i h u t i o n s  a t t e m p t  t o  d e s c r i b e  t h e  b e h a v i o u r  of  

l e a r n i n g  a g e n t s  k y d i r e c t l y  a c k n o w l e d g i n g  t h e  s u b j e c t i v e  n a t u r e  

of t h e  d e c i s i o n  p r o c e d u r e .  T h e y  m a k e  u s e  of B a y e s i a n  l e a r n i n q ,  

w h i c h  i m p l i e s  t h a t  t h e o r i e s  a r e  u p d a t e d  b y  g a t h e r i n g  new s a m p l e  

i n f o r m a  t i o n  a n d  c o m b i n i n g  t h i s  new i n f o r m a  t i o n  w i t h  p r i o r  

b e l i e f s  i n  a  s y s t e m a t i c  way (e.9. D e G r o o t ,  1970;  C g e r t  a n d  

D e G r o o t ,  1 9 7 0 ,  1974;  G r o s s m a n ,  1 9 7 5 a ,  1 9 7 5 b ) .  As is p o i n t e d  o u t  

by Bluree,  Bray, a n d  Easley ( 1 9 8 2 ) .  the r e c e n t  l i t e r a t u r e  o n  

l e a ' r n i n g  a n d  c o n v e r g e n c e  t o  r a t i o n a l  e x p e c t a t i o n s  can b e  d i v i d e d  

i n t o  r o u g h l y  t w o  g r o u p s ,  T h e  f i r s t  of t h e s e  a g a i n  a s s u m e s  t h a t  
r 

a g e n t s  p o s s e s s  c o r r e c t  i n f o r m a  t i o n  on' '-&he s t r u c t u r e  of the 

economy,  a n d  o n l y  n e e d  to  estimate t h e  c o e f f i c i e n t s  soraehow. T h e  

b e s t  known e x a r a ~ l e s  a r e  C y e r t  a n d  D e G r o o t  (1970, 1 9 7 4 ,  pp. 



. 
5 3 9 - 5 3 2 ) ,  F r i e d r s a n  ( 1 9 7 9 )  , Frydman  ( 1 9 8 2 ) ,  G r o s s m a n  (1  9 7 5 a ,  

1975b), L e v i s  ( 1 9 8 1 ) ,  P r e s c o t t  a n d  T o w n s e a d  ( 1980 ) ,  a n d  

T u r n o v s k y  (1969). A s  i n  i n d i c a t e d  by B l u m e  e t  a l .  t h i s  a p p r o a c h  

n e r a b o d i e s  f u l l p  r a t i o n a l  l e a r n i n g ,  b u t  is e x t r a o r d i n a r y  

d e m a n d i n g  i n  terms o f  t h e  i n f o r m a  t i o n ,  u n d e r s t a n d i n g ,  a n d  

c a l c u l a t i n g  a b i l i t y  of a g e n t s n  ( 1 9 8 2 ,  p. 3 1 4 ) .  I n  a s e n s e  t h i s  

m e t h o d  d o e s  n o t  a d d  uuch  t o  the s i m p l e  t h o u g h t  e x p e r i m e n t  t h a t  

i s  u s u a l l y  e m p l o y e d  i n  d e f e n c e  o f  the e x i s t e n c e  a n d  u n i q u e n e s s  

o f  r a t i o n a l  e x ~ e c t a t i o n s  e q u i l i b r i a .  T h i s  t h o u g h t  e x p e r i m e n t  

u s u a l l y  p r o c e e d s  a l o n g  t h e  f o l l o w i n g  l i n e s :  ( i )  Any e q u i l i b r i u m  

i n  which p o t e n t i a l  g a i n s  from t r a d e .  a r e  l e f t  u n e x p l o i t e d  c a n n o t  
3 - L  

b e  a n t r u e n  e q u i l i b r i u m ;  (ii) I n  a r a t i o n a l  e x p e c t a t - i o n s  
- 

e q u i l i b r i u m ,  there  a r e  n o  u n e x p l o i t e d  g a i n s  frcm t r a d e ;  (iii) 

E r g o ,  f r o m  (i) a n d  (ii), t h e  o n l y  * ' t r u e " *  e q u i l i b r i u m  must b e  a  

r a t i o n a l  e x p e c t a t i o n s  e q u i l i b r i o n .  A p a r t  f r o m  t h e  p u r e l y  l o g i c a l  

error this k i n d  o f  r e a s o n i n g  c o n t a i n s ,  a n o t h e r  criticism a g a i n s t  

i t  i s  t h a t  " t h e  s i t u a t i o n  seems h e r e  t o  be t h a t  b e f o r e  ue c a n  

e x p l a i n  why p e o p l e  c o m ~ i t  m i s t a k e s ,  we must f i r s t  e x p l a i n  w h y  

they s h c o l d  e v e r  b e  r i g h t n  (Hayek, 1937 ,  p .  34)  . I n  o t h e r  w o r d s ,  
, 

w i t h o u t  a n  e x p l i c i t  t h e o r y  of e x p e c t a t i o n s  f o r m a t i o n  " a n d .  

a d  j u s t m e n  t ,  t h i s  t b o o g h t  e ~ p e r i m e n t  c a n n o t  b e  v e r y  c o n v i n c i n g .  

Blume e t  al.. a l s o  s h o w  t h a t  i n  t h e  m o d e l s  of t h i s  c a t e g o r y ,  

c o n v e r g e n c e  t o  r a t i o n a l  e x p e c t a t i o n s  f o l l o w s  d i r e c t l y  from t h e  
8 

a s y m p t o t i c  p r o p e r t i e s  of B a y e s i a n  e s t i m a t o r s  ( 1 9 8 2 ,  pp. 3 1 4 - 3 1 5 ;  



T h e  s e c o n d  g r o u p ,  o n  t h e  o t h e r  h a n d ,  a s s u r e e s  t h a t  a g e n t s  d o  

n o t  p o s s e s s  t h e  co r rec t  m o d e l ,  b u t  i n s t e a d  l e a r n  o n  t h e  b a s i s  o f  

a mis s~ec i f  i e d  r e ~ r e s e n t a t i o n  of t h e  e c o n o m y .  T h e  m a i n  e x a m p l e s  

a r e  B l u m e  a n d  Z a s l e y  ( l 9 8 2 ) ,  B r a y  ( l 9 8 2 ) ,  B r o c k  ( 1 9 7 2 ) ,  C y e r t  

a n d  D e G r o o t  ( 1 9 7 4 ,  p p ,  524-530), a n d  D e C a n i o  ( 1 9 7 9 ) .  T h e  m a i n  

d r a w b a c k  f r o m  a t h e o r e t i c a l  p o i n t  o f  v i e w  i s  t h a t  i n  t h i s  
> 

a p p r o a c h  t h e  l e a r n i n g  p r o c e s s  i t s e l f  is n o t  r a t i o n a l  i n  t h a t  

a g e n t s  d o  n o t  u s e  s t a t i s t i c a l  p r o c e d a r e s  t o  t e s t  w h e t h e r  t h e i r  

p e r s o n a l  m o d e l s  a r e  correct ( B l u m e  e t  a l . ,  1 9 8 2 ,  p. 3 1 4 ) .  

I n  o u r  v i e w ,  even t h o u g h  b o t h  a p p r o a c h e s  suffer from 

s e r i o u s  s h o r t c o m i n g s ,  t h e  s e c o n d  a p p r o a c h ,  w h i c h  i n t r o d u c e s  

a g e n t s  s u b j e c t i v e l y  l e a r n i n g  o n  t h e  b a s i s  of i n c o r r e c t  m o d e l s ,  

is t o  b e  p r e f e r r e d  o v e r  t h e  f i r s t  i n  m o d e l l i n g  t h e  b e h a v i o u r  of 

d e c e n t r a l i z e d  a g e n t s  "each of whom p o s s e s s e s  o n l y  p a r t i a l  

k n o w l e d g e n  ( H a y e k ,  1 9 4 5 ,  p. 5 3 9 ) .  C o n s e q u e n t l y ,  the a p p r o a c h  

t h a t  we u s e  below c a n  be v i e w e d  a s  a m i x t u r e  of t h e  i d e a  of t h e  
\ 

p e r c e i v e d  d e m a n d  c u r v e  a n d  h i n a p l e  B a y e s i a n i s m .  I n s t e a d  of 

a s s u m i n g  a g e n t s  t o  form a n  e d u c a t e d  g u e s s  a b o u t  t h e  e n t i r e  

s t r u c t u r e  of t h e  d e m a n d  c u r v e ,  we f o l l o w  H a h n  (1978) i n  u s i n g  

t h e  n o t i o n  of c o n j e c t u r e s .  A c o n j e c t u r e d  d e m a n d  is a s c h e d u l e  

which r e l a t e s  t h e  e x p e c t e d  q u a n t i t y  c o n s t r a i n t  t o  t h e  $ r i ce  

l e v e l  ( H a h n ,  1 9 7 8 ,  p. 7 ) .  I t  m u s t  b e  s t r e s s e d  h e r e  t h a t  i t  is 

n o t  a s t r u c t u r a l  m o d e l  o f  t h e  d e m a n d  c u r v e .  A l l  c o m p o n e n t s  
, 

i n f l u e n c i n g  d e r a a n d  o t h e r  t h a n  t h e  p r i c e  a r e  l u m p e d  t o g e t h e r .  

H e n c e ,  t h e  model is c l e a r l y  m i s s p e c i f i e d  a n d  &nnwg to b e  s o ,  a n d  

e a c h  a g e n t  f i n d s  i t  t o o  c o s t l y  o r  t o o  d i f f i c u l t  t o ,  o b t a i n  a 



" b e t t e r m  o r  A t r u e r n  model .  F u r t h e r m o r e ,  we a s s u m e  t h e s e  

c o n j e c t u r e s  t o  be l i n e a r .  1 1 n  the case of a s i n g l e  isolated 

m o n o p o l i s t  i t  c o u l d  t a k e  t h e  f o l l o w i n g  form: 

Here Xe is the maximum a m o u n t  t h e  m o n o p o l i s t  e x p e c t s  t o  b e  a b l e  

t o  se l l  when h e  s e t s  h i s  p r i c e  a t  P. T h e  p a r a m e t e r s  A a n d  b  a c e  

unknown  ( f i x e d )  q u a n t i t i e s  a b o u t  w h i c h  t h e  p r o d u c e r  h a s  t o  form 

a n  e d u c a t e d  g u e s s  i n  e a c h  p e r i o d .  Note t h a t  i n  t h e  d e t e r m i n i s t i c  

models i n  t h i s  c h a p t e r  t h e r e  is n o  " o u t s i d e s *  o b j e c t i v e  

u n c e r  t a i n t y  v i s - a - v i s  t h e  p a r a m e t e r s  o f  the c o n j e c t u r e d  d e m a n d ,  - 

H e n c e  t h e  u s e  o f  B a y e s i a n  m e t h o d s  seems t o  b e  the most n a t u r a l  

w a y  o f  i n t r o d u c i n g  l e a r n i n g  o f  t h e  a g e n t s  a b o u t  t h e  u n c e r t a i n  

parameters. I n  B a y e s i a n  d e c i s i o n  t h e o r y ,  t h e  d e c i s i o n  m a k e r  w h o  

i s  f a c e d  w i t h  t h e  p r o b l e m  of m a k i n g  a  g u e s s  a b o u t  u n c e r t a i n  

p a r a m e t e r s  f o r m s  a p r i o r  d i s t r i b u t i o n  u h i c h  i n c o r p o r a t e s  all h i s  

b e l i e f s  a b o u t  t h o s e  p a r a m e t e r s .  S u p p o s e  the m o n o ~ o l i s t  a t t e m p t s  

t o  l e a r n  a b o u t  t h e  p a r a m e t e r s  o f  t h e  c o n j e c t u r e .  Rewrite 

e q u a t i o n  ( 1 )  a s  f o l l o w s :  

1 S i n c e  we a n a l y z e  t h e  c a s e  i n  w h i c h  a g b n t s  p o s s e s s  i n c o r r e c t  
k n o w l e d g e  of t h e  e c o n o m i c  p r o c e s s ,  i n c o r r e c t  s p e c i f i c a t i o n  
c a n  b e  u s e d .  Ue use t h e  l i n e a r  s p e c i f i c a t i o n  f o r  s i m p l i c i t y  
o n l y .  



D e f i n e  B = [ A , b ) .  Now t h e  m o n o p o l i s t l s  pr ior  d i s t r i b u t i o n  a t  time 

t c a n  b e  w r i t t e n  a s  f o l l o u s :  

T h e  n e x t  s t e p  is f o r  t h e  p r o d u c e r  t o  t ake  a s a m p l e  t o  u p d a t e  h i s  

b e l i e f s .  I n  a s e q u e n t i a l  e c o n o m i c  c o n t e x t  uhere o b s e r v a t i o n s  a re 

- by n a t p l r e  d i s c r e t e ,  i t  is n a t u r a l  t o  t h i n k  o f  t h e  s a m p l e  b e i n g  
r % 

of f i x g d  si& e q u a l  t o  u n i t y .  I n  o t h e r  words t h e  m o n o p o l i s t  sets 
z 

the q u a n t i t y - X a  a t  t h e  b e g i n n i n g  o f  t h e  p e r i o d  a n d  o b s e r v e s  w h a t  

p r i c e  l e v e l  v i l l   reva ail, a n d  h e  does t h i s  e v e r y  p e r i o d . *  

~ u p - ~ o s e  t h a t  t h e  a c t u a l  p r i c e  t a r n s  o u t  t o  b e  P a  a n d  t h a t  t h e  

c o n j e c t u r e d  p r i c e ,  o b t a i n e d  b y  u s i n g  e q u a t i o n  ( 2 )  is e q u a l  t o  

PC. A s  t h e r e  is n o  o u t s i d e  market u n c e r t a i n t y ,  t h e  d i f f e r e n c e  

petween t h e  a c t u a l  a n d  t h e  c o n j e c t u r e d  p r i c e  is e n t i r e l y  

a t t r i  k n t a b l e  t o  the a g e n t s '  i n a c c u r a t e  k n o w l e d g e  a b o u t  t h e  

p a r a m e t e r s  of t h e  con  j e c t u r e d  demand.  Hore s p e c i f i c a l l y ,  if 

Pc>Pa t h e n  t h e  s a m ~ l e  i n f o r m a t i o n  t e l l s  t h e  p r o d u c e r -  t h a t  e i t h e r  ------------------ 
2 A l t e r n a t i v e l y ,  we c o u l d  a s s u m e  t h a t  t h e  p r i c e  i s  set , , a t  t h e  
b e g i n n i n g  of t h e  p e r i o d  a n d  the q u a n t i t y  s i g n a l  i s  u s e d  t o  
u p d a t e  t h e  c o n j e c t u r e .  I n d e e d ,  t h i s  is t h e  a p p r o a c h  f o l l o w e d  i n  
section 4 b e l o w .  



A was t o o  h i g h  o r  b  low o r  b o t h ,  a n d  v i c e  versa  in t h e  

case of  Pc<Pa. lished p r a c t i c e  ( e .g .  C y e r t  a n d  

DeGroot, 1 9 7 0 ,  p .  1180;  9 7 4 ,  p .  525) .  re i n t r o d u c e  B a y e s i a n  

d e c i s i o n  t h e o r y  i n  its s i m p l e s t  f o r m ,  by a s s u m i n g  t h e  p r i o r  

d i s t r i b u t i o n s  o f  A a n d  b t o  b e  independent a n d  of the f o l l o w i n g  

E q u a t i o n  ( 4 )  t e l l s  u s  t h a t  t h e  p r i o r  b e l i e f s  of t h e  p r o d u c e r  

r e g a r d i n g  A c a n  ke r e p r e s e n t e d  b y  a n o r m a l  d i s t r i b u t i o n  w i t h  

m e a n  Ae a n d  v a r i a n c e  V ,  v h e r e a s  h i s  p r i o r  b e l i e f s  a b o u t  b a r e  

" u n s h a k e a b l e w  i n  t h e  s e n s e  t h a t  i t s  d i s t r i b u t i o n  is a s p i k e  over  

the fixed v a l u e  b. I n  a s i m i l a r  f a s h i o n ,  C y e r t  and DeGroot 

(1970)  a n a l y z e  t h e  b e h a v i o u r  of two d u o p o l i s t s  t h a t  know t h e  

3It m u s t  be n o t e d  t h a t  we h a v e  chosen t h i s  s i m p l e s t  c a s e  f o r  
c o n v e n i e n c e  o n l y .  The d i s t r i b u t i o n  most f r e q u e n t l y  u s e d  i n  the 
l i t e r a t u r e  d e a l i n g  w i t h  learning is t h e  normal d i s t r i b u t i o n ,  
w h i c h  is  o n l y  r e l a t i v e l y  m n a g e a b l e  i n  t h e  u n i v a r i a t e  case  when 
t h e  v a r i a n c e  cf t h e  error terms is known w i t h  c e r t a i n t y  
( D e S r o o t ,  1970,  p a  1 6 7 ) .  O t h e r ,  raore g e n e r a l ,  d i s t r i b u t i o n s  
mould c o m p l i c a t e  mat ters  c o n s i d e r a b l y  w i t h o u t  a d d i n g  a n y t h i n g  o f  
i n p o r t  t o  the a n a l y s i s .  



s l o p e  c o e f f i c i e n t s ,  b u t  a r e  uncertain a b o u t  each other's o u t p u t  

a n d ,  i n  some cases, a b o u t  t h e  intercept term. I n  t h e i r  m o d e l ,  
0 

t h e  f i r m s  know t h e  correct structure o f  the demand e q n a t i o n ,  

h o w e v e r ,  whereas i n  o u r  m o d e l  the m o n o p o l i s t  does  n o t  know t h i s .  

S i n c e  t h e  monopolist does not ad j u s t  t h e  s l o p e  p a r a m e t e r  i e  a n y  

way, the sample  i n f o r m a t i o n  o n  A,  d e n o t e d  by A s ,  when t h e  a c t u a l  

quantity a n d  p r i c e  a r e  Xa a n d  Pa  r e s p e c t i v e l y ,  turns o u t  t o  b e  

e q u a l  t o :  

I f  t h e  p r i o r  d i s t r i b u t i o n  of A is M(4e.V) , a n d  under the 

a s s u m p t i c n  t h a t  t h e  t r u e  v a r i a n c e  o f  A is known t o  b e  e q u a l  t o  

Va, then t h e  p o s t e r i o r  d i s t r i b u t i o n  o f  A a f t e r  o b t a i n i n g  the 

s a m p l e  i n f o r m a t i o n  As, is n o r n a l  w i t h  m'ean Be' and var iance  V1:4 

'See DeGroot (1970,  p. 167) f o r  a f o r m a l  p r o o f  of t h i s  r e s u l t .  
I n  v o r d s ,  1/V denotes t h e  c o n f i d e n c e  t h a t  t h e  a g e n t s  h a v e  i n  
t h e i r  s u b j e c t ' i v e  e s t i m a t e  of the i n t e r c e p t ,  w h e r e a s  Va is t h e  
a c t u a l  v a r i a n c e  of the i n t e r c e p t  w h i c h  is  assumed t o  b e  known. 



Note t h a t  t h e  mean of t h e  p o s t e r i o r  d i s t r i b u t i o n  can b e  

r e w r i t t e n  a s  fo l lows:  

I n  o t h e r  words, t h e  p o s t e r i o r  mean can b e  v i e w e d  a s  a w e i g h t e d  

average of t h e  pr ier  mean a n d  t h e  s a m p l e  information,  w i t h  the 

weights v a r i a b l e  over time i n  v i e w  of e q u a t i o n  ( 8 ) .  

If  the- objective f u n c t i o n  of  the d e c i s i o n  m a k e r  is l i n e a r  

i n  A ,  t h e n  t h e  mean of t h e  p o s t e r i o r  d i s t r i b u t i o n  w i l l  b e  us'ed 

t o  make t h e  d e c i s i o n s  i n  t h e  n e x t  p e r i o d :  

E ( A )  = A e l = A e  
t t l  t t l  t + l  

H e n c e ,  i n  p e r i o d  ( t t l )  t h e  m o n o p o l i s t  v i l l  n o t  u s e  e q u a t i o n  ( 2 )  

a s  t h e  b a s i s  of his c a l c u f a t i o n s ,  b u t  i n s t e a d  h e  v i l l  use t h e  

u p d a t e d  conjecture: 



Note t h a t  a t  t h e  b e g i n n i n g  of p e r i o d  ( t + 1 )  the p o s t e r i o r  
% 

d i s t r i b u t i o n  of A ( e q u a t i o n s  (7) a n d  (8 ) )  ,@ t oge the r '  u i t h  

e q u a t i o n  (5), will serve a s  the new p r i o r  t o  b e  c o m b i n e d  w i t h  

4 t h e  sample i n f o r r c a t i o n  o b t a i n e d  i n  p e r i o d  ( t + l )  . 5  

In o r d e r  t o  i l l u s t r a t e  the nature of the learning p r o c e d u r e  

d e v e l o p e d  in t h i s  c h a p t e r ,  we w i l l  d e s c r i b e  the b e h a v i o u r  of a 

s i n g l e  m c n o p o l i s t  who is u n a w a r e  of the t r u e  demand  c u r v e  f o r  

h i s  F r o d u c t ,  b u t  who forms simple l i n e a r  t h e o r i e s J *  r e g a r d i n g  
\ 

t h i s  demand c u r v e .  This e x a m p l e  is v e r y  s i m i l a r  t o  C l o w e r  

(1959) .b Fle is assumed t o  know h i s  o u n  marginal cost  carve w i t h  

c e r t a i n t y .  The t r u e  demand c u r v e  i s  given by:  

----- ------------- 
s I t  v a s  p o i n t e d  o u t  t o  me b y  P r o f e s s o r  Kennedy t h a t  t h e  d e c i s i o n  
making process i n t r o d n c e d  i n  t h i s  chapter can  be regarded a s  a 
r e c u r s i v e  d e c i s i o n  system, t h e  t h e c r y  of vhich is d i s c u s s e d  i n  
Day a n d  K e n n e d y  (1970), 

6 C l o w e r  suggests t h e  term " i g n o r a n t  m o n o p o l i s t f B  'since t h e  
s l o n o p o l i s t  o n l y  m a n a g e s  t o  make a r e a s o n a b l e  g u e s s -  about  t h e  
form of t h e  s a r k e t  demand function (1959, p. 7 0 9 ) .  



The m o n o ~ o l i s t ~ s  t h e o r y  i s  a  c o n j e c t u r e d  demand c u r v e  assumed to 

b e  of t h e  f o l l o u i n g  form: 

/' 
--' 

H i s  m a r g i n a l  cost c u r v e  is g i v e n  by: 

T h e  monopo l i s t  c-an do no b e t t e r  for himself? than e q u a t i n g  

marginal cost  w i t h  p e r c e i v e d  marginal  revenue. I n  other words 

h i s  c o n j e c t u r e d  profit m a x i m i z i n g  o u t p u t  a n d  price signal 

(Pc,Xc) is determined by t h e  f o l l o w i n g  two equations: 

Po 

@hen t h e  m u n o ~ o l i s t  sends this signal t o  t h e  market it w i l l  



g e n e r a l l y  prove t o  b e  i n c o n s i s t e n t ,  i .e.  h e  c a n n b t  get the p r i c e  

PC a n d  t h e  quantity- X c  a t  t h e  same time, Suppose that t h e  

m o n o p o l i s t  sets the a c t u a l  q u a n t i t y  a t  Xa=Xc, a n d  re l i es  on t h e  
- 

market t o  set t h e  p r i c e .  I n  t h a t  c a se  t h e  a c t n a l  p r i c e ,  d e n o t e d  

by Pa, w i l l  be: ~ 

I 1  8 )  Pa = D (Xa ) 
t t 

.-, 

5 r- I n  g e n e r a l  this p r i c e  u i l L - d i v e r g e  - f r o m  t h e  e x p e c t e d  p r i c e ,  
- - 

u h i 6 h  _ w i l l ,  lead t h e  m o n o p o l i s t  f3o-adjust h i s  theory. As ue have  
- - 

a r g u e d  i n  t h e  p r ~ ~ i o u s  section ( e y o a t i o n  (9 )  ) , the l e a r n i n g  

process o f  t h e  m o n o p o l i s t  is a s i m p l e  a d a p t i v e  u p d a t i n g  

procedure, r e m i n i s c e n t  o f  c o b v e b  models, w h i c h  c a n  be  f o r m a l i z e d  

a s  f o l l o u s :  

T h e  s i t u a t i o n  has been il l a s t r a t e d  i n  PLggue , 1 below. I n  t h e  - 
case d r a w n  i n  F i g u r e  1 the m o n o p o l i s t  p r o v e s  t o  h a v e  b e e n  too 

o p t i m i s t i c  a b o u t  demand,  a n d  h e  w i l l  a d  just B e  d o w n w a r d s .  This 

n t a t o n n e m e n t f l  i n  e x p e c t a t  i o n s  (and c o n s e q u e n t l y  p r i c e s  a n d  

q u a n t i t i e s )  w i l l  continue a n t i 1  P c = P a ,  o r  i n  other words, u n t i l  

the ( s t e a d y  state e . q u i l i b r i u m  i s  a t t  a i n e d  and opda  t i n g  of t h e  



t h e o r y  h a s  ceased: 

This s i t u a t i o n ,  w h i c h  can  b e  called a  f u l l y  r a t i o n a l  or &lf 
6 J f u l f i l l i n g  e q u i l i b r i u m ,  is i l l u s t r a t e d  i n  murg 2 b e l o w .  T h e  

signal sent b y  t h e  m o n o p o l i s t  on t h e  basis of his p e r c e i v e d  

demand c u r v e  is (Pc,Xc), a n d  t h e  market repeat's and t h e r e b y  

r a t i o n a l i z e s  t h a t  s i g n a l .  In g e n e r a 1  h o w e v e r ,  t h i s  s e l f  

f u l f i l l i n g  equilibrium is d i f f e r e n t  from t h e  "true" or p e r f e c t  

i n f o r m a t i o n  e q u i l i b r i a @ ,  which i s  d e f i n e d  a s  fol lows:  

If  t h e  r m c n o ~ o l i s t _  were g l o b a l l y  correct ( i n  the s e n s e  o f  

p o s s e s s i n g  p e r f e c t  k n o w l e d g e  of t h e  true  demand curve) ,  rather 

than l o c a l l y  correct ( i n  t h e  sense of l e a r n i n g  one p o i n t  on t h e  





t r u e  d e m a n d  c u r v e ) ,  t h e n  h e  v o o l d  a t t a i n  t h i s  t l t r u e l l  

e q n i l i b r i u t e .  I t  c a n  e a s i l y  b e  v e r i f i e d  t h a t  t h e  t r u q  o p t i m u m  

will - > o n l y  b e  a t t a i n e d  i f  it h a p p e n s  t o  b e  t h a t :  

w h i c h  is a s t r o n g  r e q u i r e m e n t  i n  v i e w  of o u r  a s s u m p t i o n  

v i s - a - v i s  t H e  f o r m a t i o n  a n d  a d j u s t m e n t  o f  t h e  c o n j e c t u r e s .  . 

S o  f a r  we h a v e  i n t e r p r e t e d  , t h e  a n a l y s i s  a s  i f  it were 

t a k i n g   lace i n  rea 1 time. An a l t e r n a t i v e  i n t e r p r e t a t i o n  c o u l d  

b e  t o  v i e w  t h e  p r o c e s s  of a d j u s t m e n t  i n  t h e  same way t h e  

Walrasian m o d e l  d c e s ,  - n a m e l y  a s  if i t  i s  a n  i n s t a n t a n e o u s  

a d j u s t m e n t ,  s o  t h a t  o n l y  e q u i l i b r i u m  p o s i t i o n s  s u c h  a s  (20)  a r e  

i n  f a c t  o b s e r v e d .  The a d j u s t m e n t  c o u l d  be r e g a r d e d  a s  b e i n g  

p e r f o r m e d  b y  a costless a u c t i o n e e r  who only c o m p l e t e s  t r a d e s  i f  

the p l a n s  o f  t h e  m o n o p o l i s t  a n d  h h e  rest  o f  t h e  m a r k e t  

p a r t i c i p a n t s  a r e  f u l l y  c o n s i s t e n t .  T h i s  i n t e r p r e t a t i o n  w o u l d  

l e n d  a d d i t i o n a l  s u p p o r t  t o  t h e  s i m p l e  l e a r n i n g  m e c h a n i s m  we 

p r o p o s e d  i n  t h e  p r e v i o u s  s e c t i o n ,  s i n c e  t h e  a g e n t s  s i m p l y  d o  n o t  

p o s s e s s  t h e  i n f o r m a t i o n  n e c e s s a r y  t o  d e d u c e  more a b o u t  t h e  t r u e  

n a t u r e  o f  t h e  e c o n o m i c  p r o c e s s .  7 T h i s  i s  p r o b a b l y  a r e a s o n a b l e  

a p p r o x i m a t i o n  t o  t h e  r e a l  w o r l d ,  w h e r e  p r o d u c e r s  a n d  c o n s u m e r s  ------------------ 
' I t  r e m a i n s  t r u e  h o u e v e r ;  t h a t  a n  a g e n t  c o u l d  e n g a g e  i n  
e x p e r i m e n t a t i o n  v i s - a - v i s  h i s  c o n j e c t u r e d  s l o p e  c o e f f i c i e n t  
(Hahn ,  1 9 7 8 ,  p. 1 2 ) .  W E  h a v e  t h u s  i o a p l i c i t l y  e x c l u d e d  t h i s  
' * t e s t i n g m  of t h e  ~ e r c e i v ~ d  d e m a n d  c u r v e .  



a r e  c o n s t a n t l y  a w a r e  o f  t h e  e x i s t e n c e  of excess demand or 

9 ' s u p p l y ,  b u t  never o f  t h e i r  ,exact m a g n i t u d e .  B u t  i t  i s  time now 

t o  l e a v e  t h e  w o r l d  o f  t h e  s4 m o n o p o l i s t ,  a n d  t o  d e v e l o p  

t h e s e  i d e a s  f u r t h e r  i n  t h e  o markets. 

4:TOUABDS A _Mgl_E GENELA& PIODEL IITB PR JJCTION CONSUPlPTIQg ---- -pi; 
T h e  s e c o n d  case  we turn t o  4 i n v o l v e s  a  h y p o t h e t i c a l  

e c o n o m y  w h i c h  i s  o c c u p i e d  by,)< l a r g e  n u m b e r  o f  s p a t i a l l y  

s e p a r a t e d  m o n o p o l i s t i c a l l y  c o m p e t i t i v e  p r o d u c e r s  a n d  t r a d e  

u n i o n s .  E a c h  p r o d u c e r  b u y s  t h e  o n l y  i n p u t  ( l a b o u r )  f r o m  many 

d i f f e r e n t  u n i o n s ,  so  t h a t  it is effectively a wage  t a k e r .  E v e r y  

. u n i o n  s e l l s  l a b o u r  t o  many d i f f e r e n t  p r o d u c e r s ,  a n d  d o e s  s o  o n  

t h e  b a s i s  o f  a p e r c e i v e d  o r  c o n j e c t u r e d  demand f o r  l a b o u r  curve. 

T h e  m o n o p o ' l i s t  i c a l l y  c o m p e t i t i v e  f i r m s  a n d  u n i o n s  a r e  a n a l y z e d  

. u s i n g  t h e . C o u r n o t - f a a s h  a s su rop t - ion ,  1 .e .  i n  t h e  d e c i s i o n  o f  one  

p a r t i c u l a r  f i r m  o r  u n i o n ,  t h e  d e c i s i o n s  o f  a l l  o t h e r  f i r m s  a n d  

u n i o n s  a r e  n o t  t a k e n  i n t o  a c c o u n t  (Hart ,  1982,  p. 1 1 1 ) .  S i n c e  

a l l  f irms a n d  u n i o n s  a r e  a s s u m e d .  t o  b e  ' i d e n t i c a l  i n  d~ 
r e s p e c t s ,  it is s u f f i c i e n t  t o  a n a l y z e  t h e  b e h a v i o u r  o f  j u s t  o n e  

o f  e T h . 8  The b e h a v i o u c  of t h e  p r o d u c e r  o f  the g o o d  w i l l  b e  
L 

d e s c r i b e d  f i r s t  a s  i t  d i f f e r s  o n l y  s l i q h t l y  f r o m  t h a t  d e s c r i b e d  

---- ----- --------- 
8 T h i s  a s s u r a p t i o n  i m p l i e s  t h a t  a l l  f i r m s  a n d  a l l  u n i o n s  h a v e  
i d e n t i c a l  c o n j e c t u r e s  r e s p e c t i v e l y .  T h i s  i s  of course h i g h l y  
u n r e a l i s t i c  s i n c e  i d e a l l y  o n e  would l i k e  t o  a n a l y z e  t h e  
r e s u l t i n g  equilibrium when t h e r e  a r e  m b u l l s w  a n d  " b e a r s "  among 
t h e  f irms a n d  t h e  u n i o n s .  T h i s  v o o l d  c o m p l i c a t e  matters . 
c o n s i d e r a b l y ,  h o w e v e r ,  a n d  t h e  a n a l y s i s  i n  t h e  r e m a i n d e r  o f  t h i s  
c h a p t e r  s h o u l d  t h e r e f o r e  b e  seen a s  o n l y  a f i r s t  s t e p  i n  t h e  
development o f  a more s a t i s f y i n g  model .  



i n  t h e  p r e c e d i n g  s e c t i o n .  The true and c o n j e c t u r e d  g o o d s  demand 

curves are still  g i v e n  by equations ( 1 3 )  and ( 1 4 )  r e s p e c t i v e l y ,  

The  p r o d u c t i o n  f u n c t i o n  h a s  t h e  f c l l o v i n g  s i m p l e  form:  

The firm d e a l s  w i t h  many u n i o n s  that are i d e n t i c a l  i n  a l l  

respects so that there e x i s t s  one u n i f o r m  wage-rate  at a l l  
k 

times. F u r t h e r m o r e ,  t h e  f i r m  is .a wage t a k e r .  Hence, the p r o f i t  

function o f  t h e  f irm c a n  b e  o b t a i n e d  by  c o m b i n i n g  e q u a t i o n s  ( 1 4 )  

a n d  (24): 

f 
Z= (Ae - b*X )*X - W * X  
t t t t  t t  

The first o r d e r  c o n d i t i o n  for  a maximum i s  o b t a i n e d  b y  s e t t i n g  

dZ/dX=O, or: 

I n  t h e  s p e c i a l  c a s e  of  c o n s t a n t  r e t u r n s  to  s c a l e  ( f = l )  t h e  
.<) 

1 3 0  



o p t i m a l  c h o i c e  of t h e  f i r m ,  c o n d i t i o n a l  u p o n  i t s  c o n  j e c t n r e s ,  

s i m p l i f i e s  to :  

(27) Xsc = (Ae - W )/2b = L d c  
t t t  t 

. . 

P s c  = (Ae + W ) / 2  
t t t  

Here, a s  i n  c h a p t e r  2, t h e  s u b s c r i p t  "d* a n d  p*sw d e n o t e  demand 

a n d  s u ~ ~ l y  r e s p e c t i v e l y , - . T h e  f i r m  is a s s u m e d  t o  set t h e  p r i c e  a t  

Psc, a n d  t o  keep i t  f i x e i  d u r i n g  t h e  p e r i o d ,  T h e  f i r m ' s  o p t i m a l  
u 

p l a n  i s  (X'sc, Ldc, P s c )  , o f  w h i c h  ' P s c  i s  s u b m i t t e d  to. t h e  

m a r k e t .  I n  g e n e r a l ,  t h i s  s i g n a l  is i n c o n s i s t e n t  w i t h  t h e  o p t i m a l  

b e h a v i o u r  of t h e  c o n s u m e r - w o r k e r s  t h a t  a r e  a l l  o r g a n i z e d  i n  t h e  

u n i o n s .  9 

We now t u r n  t o  t h e  b e h a v i o u r  of t h e  i n d i v i d u a l s .  T h e y  a r e  

i d e n t i c a l  a n d  p o s s e s s  t h e  f o l l o v i n g  u t i l i  t y f u n c t i o n :  

---------------- -- 
Q O s u a l d  s h o w s  t h a t  t h e  w o r k e r ' s  e x p e c t e d  g a i n  f r c m  forming a  
u n i o n  v i t h  h i s  colleagues i s  a d e c r e a s i n g  f u n c t i o n  of b o t h  t h e  
e l a s t i c i t y  o f  l a k o u r  d e m a n d  a n d  the w o r k e r ' s  d e g r e e  of a v e r s i o n  
t o  r i s k  (1982,  p .  579) . I n  t h i s  thesis we s i m p l y  assume t h a t  
s o - c a l l e d  tmclosed s h o p n  u n i o n s  ar,e b e n e f i c i a l  t o  t h e  
c o n s u m e r -  w o r k e r s ,  w i t h o u t  p u r s u i n g  t h e  c o n d i t i o n s  u n d e r  w h i c h  
t h i s  is v a l i d  a n y  f u r t h e r .  T h e  i n t e r e s t e d  r e a d e r  is r e f e r r e d  t o  
O s v a l d  (1982)  a n d  t h e  list o f  r e f e r e n c e s  therein, 



Here x d e n o t e s '  t h e  i n d i v i d u a l ' s  c o n s u m p t i o n  o f  t h e  g o o d ,  a n d  TI 

a r e  f i n a l  n o m i n a l  money b a l a n c e s .  An i n d i v i d u a l  c a n  e i t h e r  be 

u n c o n s t r a i n e d  i n  t h e  l a b o u r  market ( e m p l o y e d ) ,  i n  which case h e  

s u p p l i e s  l o  1 a b o u r  u n i t s  i n e l a s t i c a l l y ,  o r  c o n s t r a i n e d  

( u n e m p l o y e d ) ,  i n  w h i c h  c a s e  h e  c o n s u m e s  by  d i s s a v i n g  h i s  f i x e d  

e n d o w m e n t  o f  money (mo) o n l y .  The t o t a l  number o f  i n d i v i d u a l s  i n  

each  u n i o n  ( N )  is f i x e d  a n d  t h e  n u m b e r  of e m p l o y e d  a n d  

u n e m p l o y e d  i n d i v i d u a l s  i s  d e n o t e d  b y  W1 a n d  N2 r e s p e c t i v e l y .  T h e  

e m p l o y e d  i n d i v i d u a l  lpaximizes u t i l i t y  s u b j e c t  t o  t h e  f o l l o w i n g  

b u d q e t  c o n s t r a i n t :  

( 3 0 )  W * l o + n o = m + P * x  
t t t t  

T h e  wage r a t e  is  s e t  b y  t h e  u n i o n  a n d  t a k e n  a s  g i v e n  b y  the 

i n d i v i d u a l  l a b o u r  s n p p  l iers .  T h e  optimal c o n s u m p t i o n  a n d  money 

b a l a n c e s  f o r  t h e  e m p l o y e d  i n d i v i d u a l s  a re g i v e n  by: 1 
'k 



Similarly, t h e  unemployed i n d i v i d u a l  maximizes u t i l i t y  subject 

t o  t h e  following budget constraint: 

This y i e l d s  t h e  following expressions f o r  the o p t i m a l  p l a n s  of  
P 

t h e  u n e m p l o y e d  i n d i v i d u a l s :  

D e f i n e  t h e  u n e m p l c p m e n t  rate as follows: 
- 



N O W  we can d e f i n e  a g g r e g a t e  consnaption a n d  money b a l a n c e s ,  

d e n o t e d  b y  X and Pl/P, a s  f o l l o w s :  

F o l l o w i n g  Hart ( 1 9 8 2 ,  pp .  4 1 1 8 - 1 2 2 )  , we assume t h a t  

u n i o n s  m a x i m i z e  wage r e c e i p t s  of t h e i r  members ,  t h e r e b y  

d e t e r m i n i n g  a n  o p t i m a l  v a l u e  of u n e m p l o y m e n t  (Uo) .  1 0  The u n i o n  
L 

f o r m s  a c o n j e c t u r e  a s  t o  t be l a b o u r  d e m a n d ,  which is a g a i n  

a s s u m e d  t o  b e  l i n e a r :  

T o t a l  c o n j e c t u r e d  p a g e  receipts a r e  d e f i n e d  a s  f o l l o S s :  

.3% ---------------- 
losee O s w a l d  ( 1 9 8 2 ,  p p ,  580-583) f o r  an c o n c i s e  d i s c u s s i o n  o f  
t h e  different u n i o n  o b j e c t i v e  f u n c t i o n s  t h a t  h a v e  been  p r o p o s e d  
i n  the l i t e r a t u r e ,  W i t h o u t  w i s h i n g  t o  c h o o s e  s i d e s  i n  a t o p i c  
" t h a t  has been h o t l y  d e b a t e d  i n  the l i t e r a t u r e n  (Oswald, 1982, 
p. 5 8 0 ) ,  we s i m p l y  n o t e  t h a t  a a x i m i z a t i o n  of t h e  wage b i l l  is 
o n e  of the a c c e ~ t e d  objective f u n c t i o n s .  

--. . 



W *L = (He - k*L )*L 
t t  t t t  

H a x i m i z i n g  this e x ~ r e s s i o n  subject t o  L < N * ~ o - + - ~ o  o v e r - f u l l  

e r a p l o y m e n t )  determines t h e  o p t i m a l  p l a n s  of t h e  union. T h e  

i n t e r i o r  s o l u t i o n  to this programme is: 

( 4  1) Lsc = H e  / 2 k  
t t 

ii 

I n  f u l l  employment, vhen U o = O  a n d  Lsc=N*lo, ue a s s u m e  t h a t  t h e  

u n i o n  a c c e p t s  the wage associated w i t h  t h a t  l e v e l  of e m p l o y m e n t  . 
Hence:  



T h e  c o n j ~ c t u r e d  s i t u a t i o n  i n  t h e  goods and l a b o u r  m a r k e t  is 

i l l u s t r a t e d  i n  F i g u r e  2 b e l o w .  Here i n  p a n e l  ( a )  #C=W a n d  

PIR ( X I A e )  a r e  t h e  c o n j e c t u r e d  m a r g i n a l  cost c u r v e  a n d  . t h e  

c o n  jec u r e d  m a r g i n a l  e v e n n e  c u r v e s  r e s p e c t i v e l y ,  c o n d i t i o n a l  3 6 
i 

u p o n  the s t a t e  of  t l i e  e x p e c t a t i o n s  ( B e ) .  I n  p a n e l  (b) the c u r v e  

N W R  ( X I  He) d e n o t e s  t h e  u n i o n v s  c o n j e c t u r e d  m a r g i n a l  w a g e  

T h e  c o n  j ~ c t u r e d  c o m p e t i t i v e  s o l u t i o n s ,  v h l c h  a r e  of 

d i f f e r e n t  from t h e  f u l l y  V a l r a s i a n  c o a p e t i t i v e  
_ . .  

a r e  d e n o t e d  b y  ( P ,  x * )  and (w*,  L* ) r e s p e c t i v e l y .  

T h e  s i t u a t i o n  d e p i c t e d  i n  Fiqg_r_e 3 is t h e  e x - a n t e  or  c o n j e c t u r e d  , 

s i t u a t  i c n .  

I n  t h i s  m o d e l ,  two  t y p e s  of e q u i l i b r i a  can  b e  a n a l y z e d ,  

n a m e l y  s h o r t - r u n  e q u i l i b r i a  v h e n  firms and  u n i o n s  a r e  ' s t i l l  

l e a r n i n g ,  a n d  l o n g -  r u n  e q u i l i b r i a  v h e n  s u c h  learning h a s  ceased.  

We d e s c r i b e  b o t h  s i t u a t i o n s  i n  some d e t a i l .  11 

I I t  B U S ~  b e  s t r e s s e d  t h a t  o u r  r e s u l t s  d e p e n d  o n  the a s s u m p t i o n  
t h a t  t h e  d i f f e r e n t  e q u i l i b r i a  e x i s t ,  a n d  t h a t  t h e  Bayesian 
l e a r n i n g  m e c h a n i s m  is s u c h  t h a t  c o n v e r g e n c e  t o  t h e s e  e q u i l i b r i a  
is g u a r a n t e e d .  , . T h e s e  i s s u e s  h a v e  n o t  b e e n  a d d r e s s e d  i n  t h i s  
t h e s i s ,  a n d  r e m a i n  i m p o r t a n t  a r e a s  f o r  f u r t h e r  r e s e a r c h .  See 
a l s o  Day a n d  K e n n e d y  ( 1970) , i n  w h i c h  t h e  e x i s t e n c e  i s s u e  is 
a d d r e s s e d  i n  d e t a i l .  



F i q u r e  3: A i l o n o ~ o l i s t ~ c  P r o d u c e r  and 2 L a b o u r  U n i o n  

C o n j e c t u r a l  Disequilibrium. -- --- --- 
B 

Lsc 

F i g u r e  A f i o n o p o l i s t i c  P r o d u c e r  an& p L a b o u r  U n i o n  iq 

A 
,. -+ 

Ldc N l o  



short-%_un quan t i 9  c o n s t r a i n e d  gqui l i b g a ,  

Me a s s u s e  t h a t  firms and u n i o n s  set the p r i c e  and t h e  wage r a t e  

r e s p e c t i v e l y ,  and h o l d  these fixed w i t h i n  the p e r i o d ,  Hence ,  i n  

g e n e r a l  t h e  plans o f  firms, u n i o n s ,  and c o n s u m e r - w o r k e r s  are 

i n c o n s i s t e n t  a t  this p r i c e -  wage v e c t o r .  P o l l o v i n g  t h e  i n s i g h t s  

of n o n - W a l r a s i a n  fixed price m o d e l s ,  we assume t h a t - n o b o d y  i s  

f o r c e d  t o  t r a d e  mcre t h a n  h e  w a n t s  t o ,  so t h a t  t h e  actual, 

q u a n t i t y  t r a d e d  is t h e  miniraara of demand and s u p p l y . 1 2  T e f i x e d  L 
price and wage r a t e ,  d e n o t e d  b y  P o  and  Uo respectively, a r e  

e q u a l  to:13 

Labour demand and s u p p l y  a t  t h a t  w a g e - p r i c e  vector are: 

------------------ 
l 2 S e e  c h a p t e r  2 f o r  a r e v i e w  of the fixed p r i c e  l i t e r a t u r e .  

13Por  c o n v e n i e n c e  o f  notation t h e  t i n e  s u b s c r i p t  t h a s  been 
d r o p p e d  wherever c o n f u s i o n  is i m p o s s i b l e .  



Lsc = He12 k 

T h e  a c t u a l  q u a n t i t y  of labour t r a d e d  [Lo) a t  t h e  p r i c e - w a g e  

v e c t o r  (Po,Wo) is t h e  ntinimnm of the q u a n t i t i e s  deraanded a n d  

s u p p l i e d :  

/ 
I 

f 

The s i t u a t i o n  i n  t h e  goods  market i s  a s  follows: 



\ 

Furthermore, the rate of u n e m p l c y m e n t  ( U )  is s i m p l y  d e f i n e d  as  

f o l l o w s :  

"-"-- 
i T h e  mcdel c a n  be  simplified e v e n  further u s i n g  t h e  d e f i n i t i o n s  

i n  -,equations ( 2 8 ) ,  ( 4 2 ) ,  a n d  ( 4 7 )  , a n d  n o t i n g  t h a t  the t o t a l  

i n i t i a l  stock of money (Mo) is d e f i n e d  a s  80=!4*rno, 

148) L ~ C  = (Po-Wo)/b k 

Lsc = Vo/k 



Xsc = ( P o - H o ) / b  

T h e  model of e q u a t i o n s  ( U 5 ) ,  ( 4 6 ) ,  a n d  (48)- (51) is a s i m p l i f i e d  

v e r s i o n  o f  t h e  f i x e d  Frice m o d e l  d e s c r i b e d  i n  d e t a i l  i n  c h a p t e r  

2. S i n c e  f i r m s  a r e  a l w a y s  a s s u m e d  t o  b e  o n  t h e i r  p r o d u c t i o n  
J 

f u n c t i o n s ,  .+&& U n d e r c o n s u m p t i o n  r e g i m e  is i m p o s s i b l e  iti t h i s  
l- 

m o d e l .  C o n s e q u e n t l y ,  t h r e e  r e g i m e s  a r e  p o s s i b l e ,  n a m e l y  the 

K e y n e s i a n  Unefnp lo  men t regime u i t h  e x c e s s  s u p p l i e s  i n  b o t h  5. 
m a r k e t s ,  t h e  C l a s s i c a l  U n e m p l o y m e n t  r e g i m e  v i t  h e x c e s s  d e m a n d  

f o r  g o o d s  a n d  excess s u p p l y  o f  l a b o u r ,  a n d  t h e  R e p r e s s e d  
P 

:: I n f l a t i o n  r e g i m e  w i t h  e x c e s s  d e m a n d s  i n  b o t h  m a r k e t s . ' *  The 

K e y n e s i a n  case of g e n e r a l  e x c e s s  s u p p l y  h a s  - been d r a w n  i n  F&qpg  

O n  th; b a s i s  cf  t h e  i n f o r m a t i o n  t h e  u n i o n s  a n d  f i r m s  o b t a i n  

i n  a s i t u a t h n  like t h e  one d r a w n  i n  F i q u r e  2, t h e  c o n j e c t u r e s  
d 

a r e  a d j u s t e d ,  u s i n g  t h e  u p d a t i n g  f o r m u l a  d e v e l o p e d  i n  s e c t i o n  2 

a b o v e .  Note t h a t ,  i n  c o n t r a s t  t o  t h e  case of t h e  s i n g l e  

t u o n o p o l i s t ,  t h e  sample i n f o r m a t i o n  i s  n o w  quantity i n f o r m a t i o n  

(excess  d e m a n d  o r  s u p p l y ) ,  r a t h e r  t h a n  p r i c e  i n f o r m a t i o n .  T h e  

i n t u i t i v e  i d e a  b e h i n d  the l e a r n i n g  m e c h a n i s m  remains t h e  s a m e ,  

------------------ 
14See c h a p t e r  2 for a f a r t h e r  d i s c u s s i o n  o f  t h e  d i f f e r e n t  
r e g i m e s .  

1 5 T h e  e x t e n s i o n  t o  t h e  o t h e r  r e g i m e s  is s t r a i g h t f o r w a r d .  T h e  
d a s h e d  c u r v e  l a h e l l ~ d  D i n  Fiqugz 3 r e p r e s e n t s  t h e  l e v e l  of 
e f f e c t i v e  d e m a n d  i f  the e c o n o m y  is i n  c o n j e c t u r a l  e q u i l i b r i u m ,  
ana  c o n s e q u e n t l y  c o r r e s p o n d s  w i t h  t h e  c u r v e  Xd i n  P i q u r g  5. 



however. 

L o w - r u n  E q u i l i b r i u @ ,  -- 
T h e  e c o n o m y  is s a i d  t o  b e  i n  a l o n g - r u n  , e q u i l i b r i u m  i f  a l l  

m a r k e t  s i g n a l s  r a t i o n a l i z e  a l l  con j e c t n r e s .  I n  s u c h  a s i t u a t i o n ,  

a l l  l e a r n i n g  on t h e  p a r t  of u n i o n s  a n d  firms h a s  s t o p p e d .  H e n c e ,  

t h e  f o l l o w i n g  c o n d i t i o n s  m u s t  h e  met i n  s u c h  an  e q u i l i b r i u m :  (i) 

A l l  a g e n t s  perceive t h e m s e l v e s  t o  b e  m a x i m i z i n g ;  [ii) A l l  

t h e o r i e s  a r e  l o c a l l y  r i g h t ;  ( i i i )  B o t h  t h e  l a b o u r  m a r k e t  a n d  t h e  

g o o d s  m a r k e t  a re  c leared .  Denote the v a l u e s  o f  Ae a n d  H e  when 

l e a r n i n g  h a s  c e a s e d  b y :  

In Figure 5 s n c h  a l o n g - r u n  e q u i l i b r i u m  h a s  b e e n  drawn.  T h i s  

e q u i l i t r i u n  is a g a i n ,  a s  i n  t h e  c a s e  of t h e  s i n q l e  m o n o p o l i s t ,  

c h a r a c t e r i z e d  b y  agents t h a t  a r e  " r i g h t ,  b u t  f o r  t h e  vronq 

reasonsn. 



5 : C O N C L U D I N G  giEgiEK2 - 
I n  t h i s  c h a p t e r  me h a v e  p r e s e n t e d  o u r  a t t e m p t  a t  t h e  

d e v e l o p m e n t  of a n o n - W a I r a s i a n  m o d e l  which avoids t h e  

s h o r t c o m i n q s  of  t h e  e a r l y  f i x e d  p r i c e  m o d e l s ,  w h i l e  r e t a l n i n q  

t h e  b a s i c  i n s i g h t s  c b t a i n e d  from t h e s e  m o d e l s .  T o  t h i s  effect me 

h a v e  s h o w n  t h a t  a n  essent ial  i n g r e d i e n t  of such a n o n - H a l r a s i a n  

m o d e l  m u s t  b e  t h e  i n p e r f e c t  k n o w l e d g e  of t h e  e c o n o m i c  a g e n t s ,  An 

e c o n o m i c  t h e o r y  o f  l e a r n i n g  i s  p e r  d e f i n i t i o n  h a r d  t o  come b y ,  

b u t  i n  t h i s  c h a p t e r  we h a v e  o p t e d  f o r  t h e  B a y e s i a n  a p p r o a c h ,  

w h i c h ?  a l l o w s  e x p l i c i t  s u b j e c t i v e  i n f e r e n c e s  b a s e d  o n  c o n t i o u a l  
d. 

u p d a t i n g  o f  " t h e c r i e s f l  of t h e  e c o n o m i c  a g e n t s .  I n  o u r  b a s i c  

a o d e l ,  t h e  t a s k s  o f  p r i c e  a n d  w a g e  s e t t i n g  a r e  p e r f o r m e d  by many 
1 

i d e n t i c a l  m o n o p o l i s t i c a l l y  c o m p e t i t i v e  p r o d u c e r s  a n d  t r a d e  
? 

unions. A n u m b e r  cf c o n c l u s i o n s  c a n  b e  d r a w n  f r o m  t h i s  m o d e l :  

[i) I n  t h e  s h o r t - r u n ,  i. e. within t h e  p e r i o d ,  p r i c e s  a n d  w a g e s  

are f i x e d  a n d  t h e  f a m i l i a r  f i x e d  p r i c e  m o d e l  i s  v e r y  r e l e v a n t  i n  

t h e  s e n s e  t h a t  q u a n t i t y  a d j u s t m e n t  p e r f o r m s  t h e  s h o r t  r u n  

e q u i l i b r a t i o , n .  ' T h i s  p r i c e - w a q e  f i x i t y  is n o t  d u e  t o  u n e x u l o i $ g d  

g a i n s  from t r a d e ,  b u t  r a t h e r  t o  u n e x p l o i t a b &  g a i n s  from t r a d e ,  

i n  t h e  s e n s e  t h a t  t h e  a g e n t s  s i n p l y  do n o t  possess t h e  n e c e s s a r y  

i n f o r m a t i o n  a n d  a r e  c o n s e q u e n t l y  n o t  a u a r e  of t h e  e x i s t e n c e  o f  

t h e se  p r o f i t  o ~ p c r t u n i t i e s .  I n  f a c t ,  t h e  t h u s  u n r e a p e d  g a i n s  

from t r a d e  c a n  b e  r e g a r d e d  a s  i n f o r m a t i o n  cos t s  a s s o c i a t e d  w i t h  

l e a r n i n g ,  

( i i )  I n  t h e  l o n g - r u n ,  when l e a r n i n g  o n  t h e  p a r t  of a l l  a g e n t s  

h a s  c e a s e d ,  a n  e q u i l i b r i u m  m a t e r i a l i z e s  i n  w h i c h  a l l  markets 



-* 

clear .  T h i s  e q u i l i b r i u m  i s  n o t  n e c e s s a r i l y  t h e  " t r u e t 1  

e q u i l i b r i u m ,  h o w e v e r ,  so  t h a t  it may t u r n  o u t  t h a t  " a g e n t s  a r e  

r i g h t ,  b u t  for t h e  urcng r e a s o n s f 1 .  T h i s  r e s u l t  o b t a i n s  b e c a u s e ,  

as  ue h a v e  seen i n  t h e  t e x t ,  agents do n o t  u p d a t e  t h e  s t r u c t u r e  

o f  t h e i r  g e n e r a l l y  i n c o r r e c t  t h e o r i e s .  I n  t h e  l o n g - r u n  

e q n i l i b r i u m ,  n o  s i g n a l s  ex is t  v h i c h  c o u l d  i n f o r m  the a g e n t s  

a b o u t  t h e  i n c o r r e c t n e s s  o f  t h e i r  t h e o r i e s ,  h o w e v e r .  

F i n a l l y ,  we would l i k e  t o  p o i n t  o u t  t h e  main deficiencies 

s t i l l  present i n  t h e  a n a l y s i s  of t h i s  c h a p t e r .  

[i) I n l p e r f e c t  c c l e p e t i t i o n  is s t i l l  inherent i n  t h e  m o d e l ,  

uhpreas i t  w o u l d  be m o r e  s a t i s f y i n g  i f  t h e  m o d e l  w o u l d  a l s o  

a l l o w  f o r  a p u r e  i i a l r a s i a o  s o l u t i o n ,  w i t h  p r i c e  a n d  w a g e  t a k i n g  

b e h a v i o u r  o a  t h e  p a r t  of a l l  a g e n t s ,  much a l o n g  t h e  l i n e s  

s u g g e s t e d  b y  ~ a h n  (1978)  , 

(ii) A l l  firins a c d  u n i o n s  r e s p e c t i v e l y  a r e  i d e n t i c a l  i n  a l l  

r e s p e c t s ,  w h e r e a s  it w o u l d  b e  i n t e r e s t i n g  t o  i n v e s t i g a t e  w h a t  

e f f e c t  p e s s i m i s t i c  a n d  o p t i m i s t i c  a g e n t s  h a v e  o n  t h e  r e s u l t i n g  

e q u i l i  b r i  ua. 

(iii) The B a y e s i a n  l e a r n i n g  m e c h a n i s m  i n t r o d u c e d  is o f  a n  

- e x t r e m e l y  sim l e  f o r m ,  a n d  a nore s a t i s f y i n g  model w o u l d  

c e r t a i n l y  h a v e  1 o  i n c l u d e  a more g e n e r a l  a p p l i c a t i o n  of B a y e s i a n  

d e c i s i o n  t h e o r y .  



V- COICLUDIIG PEHaBRS 

I n  t h i s  t h e s i s  me a n a l y z e  t h e  u s e f u l n e s s  of t h e  r e c e n t  

* d i s e q u i l i b r i u m ~  o r  nnon-U a l r a s  i a n "  l i t e r a t u r e  i n  e c o n o m i c s ,  

b o t h   fro^ a n  e m p i r i c a l  a n d  a p u r e l y  t h e o r e t i c a l  p o i n t  of v i e w .  

Since our m a i n  i n t e r e s t  l i e s  i n  the f i e l d  of  m a c r o e c o n o m i c s ,  t h e  

e m p h a s i s  of o u r  i n v e s t i g a t i o n s  h a s  b e e n  a t  a h i g h l y  a g g r e g a  ten 

l e v e l .  I n  f a c t ,  i t  seems t h a t  e s p e c i a l l y  i n  t h e  f i e l d  o f  

m a c r o e c o n o m i c s ,  non-U a l r a s i a n  t h e o r y  h a s  t h e  l a r g e s t  ro le  t o  

p l a y  i n  v i e w  cf the pressing problem o f  p e r s i s t e n t  h i g h  

u n e r a p l o y a e n t  in t h e  W e s t e r n  e c o n o m i e s .  T h e  t h e o r y  w e  h a v e  

e n c o u n t e r e d  i n  t h i s  t h e s i s  d o e s  h a v e  a c o n s i s t e n t  n e o c l a s s i c a l  

a n s w e r  t o  t h o s e  p r o b l e m s ,  one t h a t  is r a d i c a l l y  d i f f e r e n t  from 

t h e  one p r o v i d e d  k y  p r o p o n e n t s  o f  t h e  N e w  C l a s s i c a l  school .  T h e  

a r g u m e n t  i n  t h i s  thesis p r o c e e d s  a l o n g  t h e  f o l l o w i n g  lines. 

I n  c h a p t e r  2 r e  e x a m i n e  t h e  l i t e r a t u r e  o n  n o n - f l a l r a s i a n  

e c o n o m i c s  a s  i t  h a s  b e e n  d e v e l o p e d  s i n c e  t h e  mid sixties. I t  i s  

s h o w n  t h a t  t h i s  b c d y  of l i t e r a t u r e  c a n  b e  d i v i d e d  i n t o  two 

g r o u p s .  I n  the f i r s t  g r c u p ,  which is  a l s o  the ea r l i e s t ,  t h e  

p r i c e - i d a g e  sector i s  a s s u m e d  t o  b e  f i x e d  a l t o g e t h e r ,  a n d  

q u a n t i t y  a d  j u s t a e n t  performs t h e  s h o r t - r u n  e q u i l i b r a t i o n .  T h e  

main theoretical o b j e c t i o n  t h a t  h a s  been r a i s e d  a g a i n s t  t h e  

l i t e r a t u r e  i n  t h i s  qroup  is t h e  f a c t  t h a t  t h i s  p r i c e - w a g s  

i n f l e x i b i l i t y  i s  n o t  e x p l a i n e d  w i t h i n  t h e  model, a n d  i m p l i e s  

u n e x p l o i t e d  g a i n s  frolln t r a d e .  T o  t h i s  e f f e c t ,  t h e  l i t e r a t u r e  i n  

t h e  s e c o n d  g r o u p ,  which is m o s t l y  of a more r e c e n t  n a t u r e ,  



e s t a b l i s h e s  a  l i n k  w i t h  the i m p e r f e c t  c o m p e t i t i o n  l i t e r a t u r e  o f  

t h e  t h i r t i e s .  I n  these m o d e l s ,  p r i c e s  a n d  v a g e s  a r e  e x p l i c i t l y  

se t  b y  e c o n o m i c  a g e n t s  i n  c o n d i t i o n s  o f  d i s e q n i l i b r  i u m ,  which 

a l l e v i a t e s  - t h e  p r o b l e m s  a s s o c i a t e d  v i t h  t h e  e a r l y  n o n - W a l r a s i a n  

literature. 

I n  c h a p t e r  3 we a t t e m p t  t o  f i l l  a n  a s t o n i s h i n g  l a c o n a  i n  

t h e  l i t e r a t u r e  i n  t h e  f i r s t  . g r o u p ,  w h e r e  d i s e q u i l i b r i a  a r e  

c a u s e d  b y  f i x e d  ~ r i c e s  a n d  v a g e s .  I t  seems t h a t  v e r y  l i t t l e  h a s  

been d o n e  e m p i r i c a l l y  v i t h  these m o d e l s ,  a n d  t h e r e f o r e  ve 

e s t i ~ b t e  a s i m p l e  d i s e q u i l i b r i u m  mode l  w i t h  q u a n t i t y  s p i l l - o v e r s  - 

from the g o o d s  m a r k e t  to t h e  l a b o u r  market a n d  v i c e  v e r s a .  I t  i s  

a l s o  a r g u e d  t h a t  e c o n o m e t r i c  " e v i d e n c e f *  s h o u l d  b e  t r e a t e d  w i t h  

c a r e  s i n c e  i t  c a n  n e v e r  t r a n s c e n d  t h e  l e v e l  of reere 

* ' c i r c u  m s t a n t i a l  e v i d e n c e g *  a g a i n s t  o r  i n  f a  v o n r  o f  the usefulness 

of  d i f f e r e n t  h y p o t h e s e s .  I n  o r d e r  t o  . increase t h e  

i n f o r m a t i v e n e s s  of  o u r  e m p i r i c a l  exercise, a l l  r e s u l t s  o b t a i n e d  

f r o m  t h e  d i s e q u i  l i k r i u m  h y p o t h e s i s  a r e  c o m p a r e d  w i t h  t h e  ones 

d e r i v e d  o n  t h e  b a s i s  of t h e  l l c o m p e t i n g * *  e q u i l i b r i  urn h y p o t h e s i s .  

I t  is shown t h a t  the C a n a d i a n  d a t a ,  a n d  t o  a c e r t a i n  e x t e n t  U.S. 

% 
d a t a  a s  well, s u g g e s t  t h a t  t h e  d i s e q u i l i b r i u m  a p p r o a c h  d e s e r v e s  

a s  much a t t e n t i o n  from a p p l i e d  e c o n o m e t r i c i a n s  a s  t h e  

e q u i l i b r i u m  a p p r o a c h .  

I n  c h a p t e r  4 we p r e s e n t  o u r  a t t e m p t  a t  the d e v e l o p m e n t  of a 

more  s a t i s f a c t o r y  n o n - W a l r a s i a n  model. T o  t h i s  e f f e c t ,  we f o l l o w  

the m o s t  r e c e n t  l i t e r a t u r e  b y  i n t r o d u c i n g  e x p l i c i t  p r i c e  a n d  

wage s e t t i n g  i n t o  t h e  mode l .  F u r t h e r m o r e ,  i t  is  a s s n m e d  t h a t  



a' q\ 
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a g e n t s  by n a t u r e  p o s s e s s  o n l y  i ~ p e r f e c t  knowl'edqe of t h e i r  

e c o n o m i c  s u r r o u n d i n g s .  A l t h o u g h  t h e  m d e l  o f  t h i s  c h a p t e r  c a n n o t  

b e  s e e n  a s  a n y t h i n g  more t h a n  t h e  p r o t o t y p e  of a m o r e  g e n e r a l  

m o d e l  t o  b e  d e v e l o p e d  l a t e r ,  a n u m b e r  o f  i n t e r e s t i n g  c o n c l a s i o n s  

c a n  n e v e r t h e l e s s  b e  d r a w n  f r o m  i t .  A s  i t  t u r n s  o u t ,  t h e  f i x e d  

p r i c e  m o d e l  is e m b e d d e d  i n  our m o d e l  i n  the s h o r t - r u n ,  T h e  

e x i s t e n c e  o f  u n e x p l o i t e d  gains f r o m  t r a d e  r e s u l t s  f r o m  the 

a g e n t s g  i n a b i l i t y  t o  p e r c e i v e  s u c h  p r o f i t  o p p o r t u n i t i e s ,  n o t  

f r o m  a n  a r b i t r a r i l y  f i x e d  p r i c e - v a g e  v e c t o r .  I n  t h e  model, t h e  

l i n k  b e t w e e n  s h o r t - r u n  a n d  l o n g -  r u n  b e h a v i o u r  is e s t a b l i s h e d  b y  

h a v i n g  a g e n t s  l e a r n  a b o u t  t h e i r  e n v i r o n m e n t  i n  a  B a y e s i a n  

f a s h i o n .  I n  t h e  l o n g - r u n ,  when l e a r n i n g  o n  t h e  p a r t  of a l l  

a g e n t s  h a s  c e a s e d ,  a n  e q u i l i b r i a r r c s i t u a t i o n  r e s u l t s  i n  w h i c h  a l l  

markets c l ea r .  E v e n  t h o u g h  t h e  agents' m o d e l s  a r e  i n c o r r e c t ,  

t h e r e  e x i s t  no  m a r k e t  s i g n a l s  t o  t h i s  e f f e c t ,  so t h a t  a g e n t s  a r e  

e f f e c t i v e l y  " r i g h t  f o r  t h e  w r o n q  r e a s o n s . "  We h o p e  t o  h a v e  s h o w n  
1 

i n  t h i s  c h a p t e r  t h a t  i t  i s  p o s s i b l e  t o  c o n s t r u c t  a 

n o n - p a t h o l o g i c a l  m o d e l  which i m p l i g ~  q u a n t i t y  c o n s t r a i n t s  i n  t h e  

s h o r t - r u n ,  a n d  " b o o t s t r a p - "  or "self-  f u l f  i l l i n g n  e q u i l i b r i a  i n  

t h e  l o n g - r u n ,  w i t h o u t  i m ~ o s i n g  a d  hoc p r i c e - w a g e  f i x i t y  or  

u n e x p l o i t e d  g a i n s  from t r a d e .  
$4 
I.-'. I n  a n u m b e r  o f  a p p e n d i c e s  t o  t h e  t h e s i s ,  s o m e  o f  t h e  more 

s u b s i d i a r y  d e t a i l s  of t h e  a r g u m e n t  a r e  p r e s e n t e d .  A p p e n d i c e s  A ,  

C ,  a n d  E d e a l  w i t h  t h e  s o m e w h a t  l o n g e r  d e r i v a t i o n s  of r e s u l t s  

~ e n t i o n e d  i n  t h e  t e x t .  A p p e n d i x  B r e p o r t s  o n  a series o f  M o n t e  

C a r l o  e x p e r i m e n t s  we p e r f o r m e d  f o r  t h e  i t e r a t i v e  e s t i m a t o r s  



d e v e l o p e d  t c  h a n d l e  t h e  s w i t c h i n g  regressions case. A p p e n d i x  D 

r e p r o d u c e s  a l l  d a t a  used. t o g e t h e r  w i t h  t h e i r  e x a c t  s o u r c e s ,  

v h e r e a s  a p p e n d i x  P s u r v e y s  t h e  d i f f e r e n t  m e t h o d s  p r o p o s e d  i n  t h e  

e c o n o m e t r i c  . l i t e r a t u r e  t o  test b e t w e e n  t h e  d i s e q u i l i b r i u m  a n d  

e q u i l i b r i u m  h y p o t h e s i s .  

A s  was p o i n t e d  o u t  i n  c h a p t e r  1, are v i e w  t h i s  t h e s i s  a s  a mere 

i 
p r o g r e s s  r e p o r t .  C o n s e q u e n t l y ,  t h e  r e s e a r c h  c o m m e n c e d  h e r e  w i l l  

b e  c o n t i n u e d .  We h a v e  a l r e a d y  i n d i c a t e d  i n  t h e  c o n c l u s i o n s  t o  

the d i f f e r e n t  c h a p t e r s  t h e  d i r e c t i o n s  we e n v i s a g e  f u t u r e  

r e s e a r c h  c o u l d  p r o f i t a b l y  t a k e .  S p e c i f i c a l l y ,  t h e s e  a re :  

( i)  T h e  d e v e l o ~ m e n t  a n d  e s t i m a t i o n  o f  a n  i n t r i n s i c a l l y  d y n a m i c  

d i s e q u i l i b r i u m  m o d e l .  S i n c e  t h e  e m p i r i c a l  r e s u l t s  of c h a p t e r  3 

i n d i c a t e  t h a t  t h e  s t a t i c  d i s e q u i l i b r i u m  m o d e l  d o e s  n o t  f u l l y  

c a p t u r e  t h e  C a n a d i a n  " d a t a  g e n e r a  t i - n g  m e c h a n i s m  ,I* t h e  

d e v e l o p m e n t  of such a  d y n a m i c  m o d e l  w o u l d  s h e d  a d d i t i o n a l  l i g h t  

o n  t h e  u s e f u l n e s s  of  t h e  i i i s e q u i l i b r i u m  h y p o t h e s i s .  A q a i n  t h e  ! 

r e l e v a n t  c o m ~ a r i s o n  i s  b e t w ~ e n  d i s e q u i l i b r i u m  a n d  e q u i l i b r i u m .  ,' 

( i i )  A d d i t i o n a l  c i r c u m s t a n t i a l  e v i d e n c e  f o r  t h e  d i s e q u i l i b r i u m  

h y p o t h e s i s  can be p r o d u c e d  by  u s i n g  d a t a  o n  d i f f e r e n t  h i g h l y  

i n d u s t r i a l i z e d  c c u n t r i e s ,  for  e x a m p l e  the O.E .C .D .  member 

c o u n t r i e s .  I n  s u c h  a c o m p a r a t i v e  s t u d y ,  i m p o r t a n t  q u e s t i o n s  of 

i n t e r n a t i o n a l  l i n k a g e s  a n d  s p i l l - o v e r s  c o u l d  f r u i t f u l l y  b e  

a d d r e s s e d .  

(iii) I n  t h e  t h e o r e t i c a l  m o d e l  o f  c h a p t e r  4, i m p e r f e c t  



c o m p e t i t i o n  * i s  still intrinsically present, whertys i t  would  b e  

more s a t i s f y i n g  i f  t h e  t r a d i t i o n a l  Ha l r a s i a n  equilibrium is at  

l e a s t  a possibJ_e outcome a s  well. F u r t h e r m o r e ,  the i n t r o d u c t i o n  

i n t o  t h e  model o f  d i f f e c e n c e s  of o p i n i o n  antong the d i f f e r e n t  x a g e n t s  d e s e r v e s  f i r s t  p r i o r i t y ,  Finally, a more g e n e  a1 Bayesian 

l e a r n i n g  mechanism w o u l d  s t r e n g t h e n  the model's c o n c l u s i o n  

s u b s t a n t i a l l y .  



APPEHDIX A:. DBBIIITIOBS OF SOHB BESULPS PBOE CEAPTEB 2 
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I n ,  t h i s  a p p e n d i x  some d e r i v a t i o n s  c o r r e s p o n d i n g  w i t h  t h e  

prototype d i s e q u i l i b r i u m  m o d e l  discussed i n  c h a p t e r  2 are  

r e p o r t e d  i n  detail. 

T h e  l i n e  Cde=Cs=Co i s  o b t a i n e d  by u s i n g  ( 2 . 1 3 ) ,  ( 2 . 2 0 )  a n d  

S i m i l a r l y ,  t h e  l i n e  C d = C s  can b e  w r i t t e n  a s :  

3 #. 

Hence t h e  two l i n e s  c o i n c i d e  i n  r e g i o n  C ,  B y  s i m i l a r  reasoning 

o n e  can show t h a t  t h e  l i n e s  L s e = L d  and L s = L d  coincide. 



Th_e line Lde=Ls l i e s  to the riqhg of Ld=Ls, 

Prite Ld=Ls and L d e = L s  a s  fo l lows ,  u s i n g  ( 2 . 1 7 )  : 
= ,  

liultiply b o t h  e x p r e s s i o n s  by (w/p) t.o o b t a i n :  

(6  ) Ld* (u/F) = T* (w/p) - (a2/a3) * ( t l i /p f  * * L 

Bs Ld>Lde f o r  a n y  g i v e n  (w/p) d i f f e r e n t  from its Walrasian 

market clearing level ue must have t h a t :  

s o  t h a t  t h e  Lde=Ls line l i e s  to the r i g h t  of t h e  Ld=Ls . 
& C o i n c i d e a c e  of Lde=Ls 2nd C s e = C d .  

I n  the K e y n e s i a n  case W D  represents t h e  l i n e  L d e c L s  . F o r m a l l y ,  

using 12-17)  and ( 2 . 2 5 ) ,  t h i s  line can b e  written a s  f o l l o u s :  



I n  v i e w  o f  12.23)  and (2.26) we a l s o  k n o w  t h a t :  

+ ? 

In t h e  case of Repressed i n f l a t i o n  WD represents  t h e  l i n e  C s e = C d  

w h i c h ,  i n  v i e w  of  ( 2 - 2 7 )  a n d  (2.18) c a n  b e  w r i t t e n  a s  fol lo 'us :  

U s i n g  A 2 . 2 8 )  and l2 .29)  this can be written as: 

B u t  in v i e w  of ( 9 )  t h e  LHS of ( 7 0 )  can be u r i t t e o n  as :  



.\ 
i - 

w h i c h  is i d e n t i c a l  to ( 8 ) .  Hence, the t v o  l i n e s  c o i n c i d e .  
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IPPEIDIX B: A E O W E  CABLO STUDY OF SOHE IRTERATIVE SPX3fCIIBG 

B E G B E S S I O R S  ESBIHATOBS 

It is a well r e c o g n i z e d  f a c t  t h a t  e s t i m a t i o n  of m o d e l s  

w h i c h  obey  d i f f e r e n t  r e g i m e s  a t  d i f f e r e n t  i n s t a n c e s  i n  time w i l l  
i 

o n l y  be f a i r l y  s t r a i g h t f o r w a r d  if o n e  k n o w s  t h e  correct regime 

c ~ a s s i f i c a t i o n .  1 H o w e v e r ,  i n  o u r  d i s e q u i l i b r i u m  model we w i l l  

h a v e  t o  e s t i m a t e  the correct r e g i m e  c l a & S ? i f i c a t i o n ,  t o g e t h e r  

w i t h  t h e  c t h e r  ~ a r a r a e t e r s  of t h e  model. T h e r e  is a f a i r  a m o u n t  

of l i t e r a t u r e  a v a i l a b l e  o n  t h e  s i n g l e  ma-t case ,2  a n d  a s t a r t  

h a s  b e e n  made o n  t h e  m u l t i  m a r k e t  c a s e . 3  U n f o r t u n a t e l y ,  a l m o s t  

4 1 1  t h e  r e e t h c d ~  ~ r o ~ o s e d  t o  d e a l  w i t h  e n d b g e n o u s l y  s w i t c h i n g  

r e g i m e  r e g r e s s i o n s  a r e  ML a e t h o d s .  T h e  a d v a n t a g e s  o f  ML m e t h o d s  

a r e  ue11 k n o w n ,  a n d  i n c l u d e  s u c h  ( a s y m p t o t i c )  p r o p e r t i e s  a s  
4 

---------------- -- 
1 I n  s u c h  a case,  i t  is s u f f i c i e n t  t o  g r o u p  the o b s e r v a t i o n s  
b e l o n g i n g  t o  t h e  same r e g i m e  t o g e t h e r  a n d ,  i n  the a b s e n c e  o f  
l a g g e d  d e p e n d e n t  v a r i a b l e s ,  OLS c a n  b e  r u n .  I f  l a g g e d  d e p e n d e n t  
v a r i a b l e s  a r e  p r e s e n t ,  more e f f i c i e n t  e s t i m a t i o n  may e n t a i l  H L ,  
a s  it may b e  t h e  c a s e  t h a t  t h e  d a t a  on t h e  d e p e n d e n t  v a r i a b l e  
c o n t a i n  d i s c o n t i n u i t i e s ,  A s imi l a r  p r o b l e m  a n d  its s u g g e s t e d  
s o l u t i o n  is a n a l y z e d  i n  a p p e n d i x  C, w h e r e  a t e s t  f o r  f i r s t  o r d e r  
a u t o c o r r e l a t i o n  is p r o p o s e d  i n  the p r e s e n c e  o f  missing 
o b s e r v a t i o n s .  Still, t h e  YL m e t h o d  d i s c u s s e d  there is 
s t r a i g h t f  o r v a r d .  

- 2 F a i r  a n d  J a f f e e  l 1 9 7 2 ) .  Araemiya ( 1 9 7 4 ) ,  F a i r  a n d  K e l e j i a n  
(1  974)  , ~ l a d d a l a '  a n d  N e l s o n  ( 1 9 7 4 1 ,  G o l d f e l d  and Q u a e d t  ( 1 9 7 5 ) ,  

2 
L a f f o n t  a n d  Garcia ( 1 9 7 7 ) ,  a n d  Bowden ( l978a,  1 S78b) a re  t h e  
best k n o w n  o f  t h e s e .  

3It0 ( 1 9 8 0 ) ,  G o u r i f r o u x  e t  dl, ( l 9 8 0 ) ,  Koo$man a n d  K l o e k  (1980a. 
1 9 8 0 b ,  1 9 8 1 ) ,  S n e e s s e n s  ( 1981) .  



& 
a s y m p t o t i c  u n b i a s e d n e s s  a s  well a s  c o n s i s t e n c y .  T h e  m a i n  

d i s a d v a n t a g e ,  h o w e v e r ,  is a l s o  o b v i o u s .  A s  i s  w e l l  known, t h e  

c o m p u t a t i o n a l  cos t s  o f  n o n l i n e a r  ML .met h o d s  a r e  q u i t e  

c o n s i d e r a t l e ,  e v e n  i n  t h e  s i m p l e s t  c a s e s . '  I n  the m e t h o d s  

p r ~ p o s e d  t o  d e a l  v i t h  sw i t ' c h i n g  r g g r e s s i o n  e s t i m a t i o n  , matters 
6 

/ 4 
t e n d  t o  g e t  e x p o n e n t i a l l y  more  c o m p l i c a t e d . -  F o r  i n s t a n c e ,  i n  a  

r e c e n t  a r t i c l e ,  I t o  d e r i v e s  the l i k e l i h o o d  f u n c t i o n , f o r  t h e  

s i r e p l e g  two t n a r k e t  case,  w h i c h  t u r n s  o u t  t o  be e x t r e m e l y  

c o m p l i c a t e d ,  i n v o l v i n g  d o u b l e  i n t e g r a l s  ( 1 9 8 0 ,  pp .  109-1  1 2 )  . ' 

T h i s  l i k e l i h o o d  f u n c t i o n  c a n n o t  b e  m a x i m i z e d  a n a l y t i c a l l y  s o  

t h a t  n u m e r i c a l  c p t i m i z a t i o n  t e c h n i q u e s  h a v e  t o  be  e m p l o y e d .  

F u r t h e r m o r e ,  a s  w a s  i n d i c a t e d  b y  T t o ,  inter a l i a ,  t h e  ML m e t h o d s  
v- 

p r o p o s e d  t o  deal w i t h  s w i t c h i n g  r e g r e s s i o n s  h a v e  u n b o u n d e d  

l i k e l i h o o d  f u n c t i o n s .  I f  o n e  o f  t h e  v a r i a n c ' e s - e f  t h e  e r r o r  terms 

g o e s  t o  z e r o ,  t h e n  r e g a r d l e s s  o f  t h e  o b s e r v a t i o n s  a n d  t h e  t r u t h  
! 

o f  t h e  m a d e l ,  t h e  l i k e l i h o o d  g o e s  t o  i n f i n i t y b  (1980 ,  pp .  

115- 1 1 6 )  ,s It  is f a r  from c l e a r  wha t  i s  g a i n e d  v i t h  a l l  t h e s e  

c o m p l i c a t i o n s .  Fqr i n s t a n c e ,  t h e  n u n t e r i c a l  

* H a r t l e y  a n d  H a l l e l a  s h o w  t h a t  the WL e s t i m a t o r  p r o p o s e d  by 
f l a d d a l a  and Nelson ( 1 9 7 4 )  is s t r o n g l y  c o n s i s t e n t  a n d  
a s y m p t o t i c a l l y  n o r m a l  ( 1 9 7 7 ,  pp. 1 2 1 5 - 1 2 1 7 )  . F o r  t h i s  r e s u l t  
t h e y  a s s u m e  t h e  e x i s t e n c e  o f  a n  i n t e r i o r  s o l u t i o n ,  which may n o t  
e x i s t  d u e  t o  t h e  u n b o u n d e d n e s s  o f  t h e  l i k e l i h o o d  f u n c t i o n  
r e f e r r e d  t o  i n  t h e  text .  

/ 
1' 

V j d a l s o  K o o i a a n  a n d  R l o e k  ( 1 9 8 0 a .  pp. 2 5 - 2 6 ;  1 9 8 1  ; p p .  1 2 - 1 4 ) .  
T n  t h e i r  p r a c t i c a l  a p p l i c a t i - o n s  o f  I t o t s  FIHL e s t i m a t o r  t h e y  
i s p o s e  c o n s t r a i n t s  on " a c c e p t a b l e n  v a l u e s  o f  t h e  v a r i a n c e s  of 
t h e  e r ro r  terms, f o r c i n g  t h e  n u m e r i c a l  r o u t i n e % ~ w a y  from t h e  
u n t o u n d e d  r e g i o n s  (198Oa, F. 33 ;  1 9 8 1 ,  p. 1 4 ) .  An a l t e r n a t i v e  
way o u t  of  t h i s  u ~ k o u n d e d n e s s  ~ r o b l e m  i s  d i s c u s s e d  b y  ?i warny a n d  
Y e h t a  ( 1 9 7 5 )  f o r  t h e  two r e g i m e  c a s e .  



t e c h n i q u e s  d i s c u s s e d  b y  G o l d f e l d  and Q u a n d t  ( 1 9 7 2 ,  pp. 1 - 3 8 )  d o  
- 

n o t  g n a r a n t e e  finding t h e  g l o b a - l  o p t i m u m  of t h e  l i k e l i h o o d  

s u r f a c e ,  f u r t h e r m o r e ,  a s  was p o i n t e d  o u t  by%=ellner, i t  is  n o t  

c l e a r  when a s a i s p l e  s i z e  i s  t r u l y  l a r g e  e n o u g h m  t o  a c c e p t  

d e s i r a b l e  a s y m p t o t i c  p r o p e r t i e s  a s  a j u s t i f i c a t i o n  of e s t i m a t o r s  

( 1 9 7 9 ,  p. 6 3 1 ) .  T h e r e f o r e  we p r o p o s e  a n  a l t e r n a t i v e  es t imator  

t h a t  is t h e o r e t i c a l l y  less a t t r a c t i v e ,  b u t  c o m p u t a t i o n a l l y  c h e a p  

a n d  hence very p r a c t i c a l .  I t s  s m a l l  s a m p l e  p r o p e r t i e s  w i l l  b e  

i l l u s t r a t e d  i n  a H o n t e  c a r l o '  s a m p l i n g  e x p e r i m e n t .  

i 
T h e  e s t imator  was  p r o p o s e d  b y  S i e b r a n d  i n  the c o n t e x t  of  

s i n g l e  m a r k e t  d i s e q u i l i b r i u m  m o d e l s  (19  79,  pp. 52-55) - 6  S u p p o s e  

t h e  d e m a n d  f o r  a g g r e g a t e  o u t p u t  c a n  b e  w r i t t e n  i n  t h e  f o l l o v i n g  

l i n e a r  f a s h i o n :  

11)  Y d ( t )  = a1 + a2*X1 ( t )  4 0 1  ( t )  

1 

Here J 1 ( t )  i s  some e x o g e n o u s  v a r i a b l e ,  Y d ( t )  is - demand f o r  
L 

a g g r e g a t e  o u t ~ u t ,  a n d  ( t )  is a n  e r ro r  term, a s s u m e d  t o  be 

i n d e p e n d e n t l y  a n d  i d e n t i c a k y  ( i i d )  normal with mean zero a n d  

v a r i a n c e  5 1 ,  S i m i l a r l y ,  the s u p ~ l y  o f  g o o d s  can b e  w r i t t e n  a s  

f o l l o v s :  ------------------ 
6 I n  a n  e a r l i e r  p u t l i c a t i o n ,  L e n d e r i n k  a n d  S i e b r a n d  u s e  a s i m i l a r  
i t e r a t i v e  m e t h o d  i n  a d i s e q u i l i b r i u m  s t u d y  of t h e  D u t c h  l a b o u r  
a a r k e t  ( 1 9 7 6 ,  p p .  15-2 1) . 

1 L ,  



Y s t t )  = bl + b2*x2 (t) + u2 (t) 

Here, a g a i n ,  X 2  ( t )  is  some exogenous v a r i a b l e ,  Y s  ( t )  d e n o t e s  the 

s u p p l y  of g o o d s ,  a n d  U 2 ( t )  is a n o t h e r  i i d  n o r m a l  error term w i t h  

mean z e r o  and v a r i a n c e  5 2 .  T h e  a c t u a l  q u a n t i t y  t r a d e d ,  Y ( t ) ,  i s  

a s s u m e d  to  b e  t h e  ~ i n i m u m  of t h e  q u a n t i t y  s u p p l i e d  a n d  the 

q u a n t i  t y  d e m a n d e d :  7 

Y ( t )  = HTN [ Y d j t ) ,  Ys[t) 1 

D e f i n e  a dummy variable t h a t  h a s  t h e  f o l l o w h n g  c h a r a c t e r i s t i c s :  

D ( 2  ( t ) )  = 0 i f f .  Y ( t )  = Y ? ( t )  

D(Z ( t ) )  = 1 i f f .  Y (t) = Ysft) 

Here Z i t )  is s o m e  e x o g e n o u s  i n d e x  v a r i a b l e  t h a t  c a n  b e e i g n o r e d  

for t h e  time b e i n g .  Noa  e q u a t i o n s  { I )  t o  ( 3 )  c a n  b e  r e w r i t t e n  a s  

f o l l o u s :  

------------------ 
' T h e  f a c t  t h a t  e q u a t i o n s  ( 1 )  a n d  ( 2 )  d o  n o t  e x p l i c i t l y  c o n t a i n  a 
p r i c e  term f o l l o w s  •’ram the a s s u m p t i o n  of c o m p l e t e l y  i n f l e x i b l e  
p r i c e s .  H e n c e ,  t k e  price is  e x o g e n o u s  a n d  d o e s  n o t  p l a y  a n y  r o l e  
i n  t h i s  m a r k e t .  ' 



-- . 

Y (t) = C(. ) * { b l  + b 2 * X 2  ( t )  + U 2  ( t )  ] + 

( 1 - D ( . ) )  * { d l  + a2*X1 ( t )  + U1 (t)) 

An e x p r e s s i o n  l i k e  (5) is  a l s o  u s e d  by G o l d f e l d  a n d  Q u a n d t  

( 1 9 7 2 ,  p. 2 6 3 ) .  It c a c n o t  y e t  b e  e s t i m a t e d  i n  t h i s  f o r m ,  a 

v a l u e s  of t h e  d u m m y  v a r i a b l e s  a r e  u n k n o w n  a n d  

o b s e r v a t i o n s  does n o t  a l l o w  u s  t o  e s t i m a t e  t h e m . 8  G o l d t e l d  

Q u a n d t  o v e r c o m e  t h i s  p r c b l e m  b y  a s s u m i n g  a n  

v a l u e  ( Z o )  f o r  Z I t ) ,  s u c h  t h a t  i f  Z (t) < Z o ,  t h e  v a l u e  

D ( Z ( t ) ) = l ,  a n d  vice v e r s a  i f  Z ( t ) > Z o  t h e n  D ( Z ( t ) ) = O .  

F u c t h e t m o l - e ,  t h e y  a p p r o x i m a t e  t h i s  d i s c o n t i n u o a s  s t e p  f u n c t i o n  

b y  t h e  c u m u l a t i v e  n o r m a l  distribution w i t h  p a r a m e t e r s  Zo a n d  V, 

d e n o t e d  b y  F ( 2 0 ,  V )  ( 1 9 7 2 ,  pp.  263-2641 . F i q u r z  1 i l l u s t r a t e s  

t h i s  f o r  two d i f f e r e n t  v a l u e s  o f  V ,  s u c h  t h a t  V 4 > V 2 .  Now, 

i n s t e a d  of T v a l u e s  of t h e  d'ummy, o n l y  t w o  p a r a m e t e r s ,  Zo and V ,  

n e e d  t o  b e  e s t i m a t e d  i n  o r d e r  t o  f u l l y  c h a r a c t ~ r i z e  t h e  ser ies  
\ 

o f  D(,) o b s e r v a t i o n s ,  G o l d f e l d  a n d  Q u a n d t  d e r i v e  t h p  l i k e l i h o o d  

f u n c t i o n  f o r  t h i s  c a s e  a n d  estimate t h e  m o d e l  i n  t h i s  manner 

S i e t r a n d ,  i n s t e a d  of s t r u c t u r i n g  the dummy v a r i a b l e s  in a 

c e r t a i n  u a p ,  r n a k ~ s  u s e  o f  a n  i t e r a t i v e  s c h e m e  t o g e t h e r  w i t h  

" f i r s t  g u e s s e s "  f o r  t h e  v a l u e s  of the dummy v a r i a b l e s  ( 1 9 7 9 ,  p .  
9 - ----------------- 

e I n  e q u a t i o n  ( 5 ) ,  T + 6  p a r a m ' e t e r s ,  n a m e l y  a l ,  a 2 ,  b 1 ,  b 2 ,  S 1 ,  S 2 ,  
a n d  D ( t )  ( t = l , T )  h a v e  t o  b e  e s t i m a t e d  w i t h  o n l y  T o b s e r v a t i o n s ,  
w h i c h  is clearly i m p o s s i b l e .  



F i g u r e  9: S m  F u n c t i o n  a n d  i t s  Cumulative Normal - 
A p p r o x i m a t i o n s .  - 

5 4 ) .  T h i s  f i r s t  g u e s s  is  e i t h e r  o b t a i n e d  b y  e x p l o i t i n g  some s o r t  

of extran.a_ou2 i n f o r m a t i o n  cr ,  a l t e r n a t i v e l y ,  b y  u s i n g  j g c a n e o g _ s  

i n f o r m a t i o n ,  Both methods n i l 1  b e  d e a l t  w i t h  be1ow.Q I n  t h e  ------------------ 
~ A S  e x a m p l e s  of p o s s i b l e  i n f o r m a t i o n  t o  b e  u s e d  a s  f i r s t  
g u e s s e s ,  S i e b r a n d  m e n t i o n s  u n f i l l e d  orders, capacity 
u t i l i z a t i o n ,  u n i n t e n d e d  s t o c k s ,  unfilled v a c a n c i e s ,  o v e r t i m e ,  
i n v o l u n t a r y  u n e m p l o y m e n t ,  etc, (1979, p .  59) - U h e t h e r  t h i s  
i n f o r m a t i o n  i s  e x t r a n e o u s  o r  i n t r a n e o u s  i s  of c o u r s e  d e p e n d e n t  
o n  t h e  m a r k e t  one  is  a n a l y z i n g .  K o o i m a n  (1982) p r e s e n t s  a n  
i n t e r e s t i n g  a n a l y s i s  i n  w h i c h  b u s i n e s s  s u r v e y  d a t a  s u c h  a s  t h e  
a v e r a g e  d e g r e e  o f  c a p a c i t y  u t i l i z a t i o n  etc. are  u s e d  i n  a 
s y s t e m a t i c  way. I n  a  r ecen t  p a p e r ,  Lee a n d  Porter (198Q) d e v e l o p  
a n  e s t i m a t i o n  procedure i n  w h i c h  e x t r a n e o u s  heerfect s a m p l e  
s e p a r a t i o n  i n • ’  o r m a  t i o n  is  e x p l i c i t l y  i n t r o d u c e d .  T h e y  a l s o  p o i n t  
out t h a t  i t  is risky to a s s u m e  t h e  d i r e c t i o n  of price a n d  vage 
c h a n j a e s  t o  b e  E g r f  ~ c t  s a m p l e  s e p a r a t i o n  i n f o r m a t i o n ,  a  p o i n t  
w h i c h  we a l s c  make i n  a p p e n d i x  F (Lee a n d  Porter, 1 9 8 4 ,  p. 3 9 2 ) .  



f i r s t  c a s E ,  when e x t r a n e o u s  i n f o r a a t i o n  is u s e d ,  we could f o r  

i n s t a n c e  assume t h a t  t h e  d u m m y  v a r i a b l e s  a r e  f n n c t i o n a l l p  

r e l a t e d  ( t - h r o u g h  0 k u n 8 s  law) t o  the u n e m p l o y m e n t  ra te .  I n  o t h e r  

words, we c a n  now i n t e r p r e t  Z ( t )  a s  t h e  u n e m p l o y m e n t  rate. By 

a p p r o p r i a t e  choice of  r ,  e q u a t i o n  ( 3 )  can b e  a p p r o x i m a t e d  b y  a 

CES function cf t h e  f o l l o w i n g  kind: 

A s  t h i s  C E S  f u n c t i o n  i s  h o m o g e n e o u s  o f  d e g r e e  1 ,  we can  a p p l y  

Eulergs t h e o r e m  ( V a r i a n ,  1 9 7 9 ,  p.  2 6 9 )  to o b t a i n  t h e  f o l l o w i n q  

e x p r e s s i c n :  % 

v h e r e  F 1  (,) a n d  F 2  (.) a r e  t h e  p a r t i a l  d e r i v a t i v e s  t h a t  a r e  

h o a o g e n e o u s  of d e g r e e  0 ( V a r i a n ,  1 9 7 8 ,  p. 2 7 0 ) .  so  t h a t  t h e y  can 

b e  r e w r i t t e n  a s  F (Yd/Ys, 1 )  =f 1 (Yd/Ys)  a n d  F2  (Yd/Ys, 1) =f 2 (Yd/Ys) . ' C For t h e  CES f u n c t  - o n  i t  is easily v e r i f i e d  t h a t :  1 0  

l o I t  is s t r a i g h t f o r w a r d  t o  s h o w  t h a t  t h e  p a r t i a l  d e r i v a t i v e s  
are: 

- l / r  

(a] • ’ 2  ( Y  d / Y s )  = ( 1 - a )  
-r - ( ( l + r ) / r )  

* ( I +  (a/ (1-a) ) * (Y d/Y s )  1 



0 i f f .  Yd>Ys 
l i r a  1 ( ) = 1 - 2  ( 
r+m 1 i f f .  Y & Y ~  

~ e n c e ,  we c a n  i n t e r p r e t  f1 (,) a s  the dummy v a r i a b l e  i n  e q u a t i o n s  

(5)  a n d  ( 7 ) .  T h i s  f u n c t i o n  h a s  b e e n  d r a w n  i n  F i q u r e  2. T n  

c o m p a r i s o n  t o  t h e  G o l d f e l d  a n d  Qnandt ( 1 9 7 2 )  f o r m u l a t i o n ,  t h i s  

w i l l  l e a d  to u s  h a v i n g  two p a r a m e t e r s  l e s s  to e s t i m a t - e ,  n a m e l y  

20 and  V of t h e i r  c u a u l a t i v e  n o r m a l  d i s t r i b u t i o n ,  

A s s u m i n g  some l i n e a r  r e l a t i o n s h i p  b e t w e e n  t h e  g o o d s  m a r k e t  a n d  

t h e  L a b o u r  l a a r k c t  we h a v e  that: 

Ys (t)/Yd ( t )  = b*  (1 - 2  ( t )  ) , b<O 

W h e r e  Z ( t )  c o u l d ,  f o r  i n s t a n c e ,  b e  t h o u g h t  of a s  t h e  d e v i a t i o n  

of  a c t u a l  u n e m p l o y m e n t  f r o m  the f r i c t i o n a l  o r  n a t u r a l  r a t e  of 

u n e m p l o y m e n t .  F o r  t h e  p u r p o s e  of t h i s  a p p e n d i x  i t  s u f f i c e s  t o  

r e a l i z e  t h a t  e x t r a n e o u s  i n f o r m a t i o n  is b e i n g  e x t r a c t e d  f r o m  t h e  

l a b o u r  market, i n  o r d e r  t o  g e n e r a t e  a n  i n i t i a l  g u e s s  f o r  t h e  

v a l u e s  o f  the dummy v a r i a b l e s .  

l o  ( c o n t a d )  a n d :  
- l / r  

[ b 1 f I ( Y ~ / Y S )  = a  
- r  - [ (1tr)  / r )  

* { I +  ( ( 1 - a ) / a )  + ( Y d / Y s )  ? 

from w h i c h  t h e  r e 5 u l t s  i n  t h e  t e x t  f o l l o w ,  



F i q u r e  2: T h e  D u m a y  G e n e r a t i n q  u n c t i o n ,  - 

The I t e r a t i v e  L e a s t  S q u a r e s  E s t i m a t o r  ( I L S E )  can n o v  b e  

d e s c r i b e d ,  I n  the f i r s t  i t e r a t i o n ,  a c t u a l  d a t a  on Z ( t )  a re  u s e d  

t o  o b t a i n  t h e  w e i g h t s  i n  e q u a t i o n  (7). Then b a s e d  o n  t h o s e  

w e i g h t s ,  w e  h a v e  an e x p l i c i t  time series for t h e  d u m m y  v a r i a b l e  

(D (2 ( t ) ) ,  a n d  we can es t imate  e q u a t i o n  ( 5 )  b y  r u n n i n g  O L S .  This 

u s  f i r s t  r o u n d  e s t i m a t e s  of t h e  p a r a n e t e r s .  With t h e s e  

a n d  all; t h e  d a t a ,  we c a n  create fitted v a l u e s  for 
> 

Yd ( t )  a n d  Y s  ( t )  , d e n o t e d  by Yd ( t )  a n d  Y s ( t )  . Then t h e s e  f i t t e d  
P 

v a l u e s  can b e  p l u g g e d  i n t c  e q u a t i o n  ( 7 )  t o  obtain n e w  v a l u e s  of 

t h e  durcmy v a r i a b l e s ,  so t h a t  e q u a t i o n  (5 )  can be4 re-es t imate?  1 
u s i n q  t h i s  new s a m ~ l e  s e p a r a t , i o n .  T h e  p r o c e d u r e  t i n u e s  u n t i l  

1 



c o n v e r g e n c e  is a t t a i n e d .  S i e b r a n d  ( 1 9 7 9 ,  p. 1 5 5 )  n o t e s  t h e  -- 
5 

s i m i l a r i t y  of t h i s  e s t i m a t o r  t o  t h e  s o - c a l l e d  f i x - p o i n t  

e s t i m a t o r s  of Hold ( 1 9 6 6 ) .  A s  is o b v i o u s ,  t h e  s t a t i s t ' i c a l  

p r o p e r t i e s  of t h e  I L S E  c a n n o t  b e  d e r i v e d  a n a l y t i c a l l y ,  which 

makes t h e  m e t h o d  s u s p e c t  in t h e  e y e s  of some e c o n o m e t r i c i a n s .  

S i e b r a n d .  h o u e w e r ,  shows t h a t  for one of  h i s  a p ~ l i c a t i o n s  t h e  

r e s u l t s  o b t a i n e d  w i t h  I L S E  a r e  n o t  d r a m a t i c a l l y  d i f f e r e n t  f r o m  
e 

t h e  c o r r e s p o n d i n g  ML est imates ( 1 9 7 9 ,  p. 6 6 )  . P u r t h e r m o r e ,  i t s  

small sample p r o p e r t i e s  a r e  q u i t e  g o o d ,  a s  is shown i n  a s m a l l  
-% 

scale P l o n t e  C a r l o  s t u d y  ( ~ i e b c a n d d 5 7 9 ,  pp. 66. 7 1 ) .  
\ -, 

A s l i g h t l y  d i f f e r e n t  a p p l i c a t i o n  o f  t h e  P L S E  u s e s ,  i n s t e a d  

o f  e x t r a n e c u s  i n f c r m a t i o n  i n  t h e  form o f  l a b o u r  m a r k e t  d a t a ,  

i n t r a n ~ o u ~  i n f o r m a t i o n .  F o r  e x a m p l e ,  ' w e  c o u l d  u s e  t h e  f i t t e d  -.- 

values of the f o l l c w i n g  two r e g r e s s i o n s  a s  t h e  f i r s t  r o u n d  

es t imates  o f  Yd(t) a n d  Y s I t )  : 1 1  

( 7 0 )  Y(t) = a 1  + a 2 * X l ( t )  + ul ( t )  

+ 

------------------ 
Z u ~ o t e  t h a t  t h i s  a ~ p r o a c h  c a n  o n l y  b e  u s e d  i f  t h e  s y s t e .  of 
e q u a t i o n s  is U i d e n t i f i e d "  i n  t h e  sense t h a t  e q u a t i o n  ( 1 0 )  
c o n t a i n s  e x o g e n o u s  v a r i a b l e s  t h a t  a r e  n o t  i n c l u d e d  i n  ( 1 1 )  and  
vice v e r s a .  The Plonte C a r l o  q t u d y  p e r q r m e d  below c o n s i d e r s  s u c h  
a n  i d e n t i f i e d  s y s t e m .  f - ,5 

%. 



Mote t h a t  t h e s e  r e g r e s s i o n s  are rub u s i n g  T o b s e r v a t i o n s .  

h Thee, o n  t h e  b sis of  t h e  f i t t e d  values ue c a n  o b t a i n  a first 

r o u n d  sample s e p a r a t i o n ,  a n d  proceed a s  d e s c r i b e d  a b o v e .  

3 : f l O N T E  CARL0 SToDn FOR ILSE IN S I N G L E  HABKET CASE. --- 
As is clearfifrom t h e  d i s c u s s i o n  of t h e  ILSE m e t h o d  a b o v e ,  

we c a n n o t  r e a d i l y  o b t a i n  its s t a t i s t i c a l  p r o p e r  ties.  T h e r e f o r e ,  
J 

we w i l l  examine t h e  s m a l l  sample p r o p e r t i e s  of ILSE by  
d 

p e r f o r m i n g  a n u m b e r  o f  s a m p i i n g  e x p e r i m e n t s . 1 2 -  T h e  t r u e  m o d e l  is 

a s s u m e d  t o  b e  a s  f o l l o w s .  1 3  

Y s ( t )  = 1 . 0  + X ( t )  + 0 . 5 * Z ( t )  + u l  (t) 

L2An excellent i n t r o d u c t i o n  t o  the a p p l i c a t i o n  of d o n t e  C a r l o  
e x p e r i m e n t s  i n  e c o n o m e t r i c s  i s  S m i t h  (1973). 

'3We c o u l d  i n t e r p r e t  X ( t )  a s  t h e  p r i c e  level i n  t h i s  m a r k e t .  It 
i s  e x o g e n o u s ,  h o u e v ~ r ,  a n d  t h e r e f o r e  d o e s  n o t  i n t r o d u c e  
s i ~ o l t a n e i t y  p r o b l e a s .  

2 



d 

, Here Y ( t ) ,  Yd ( t ) ,  a n d  Y s ( t )  are endogenous a n d  X (t), Z ( t ) ,  a n d  

B(t) are'exogenous v a r i a b l e s .  The er ro r  terms, U l  ( t )  a n d  U 2 ( t ) ,  1 
a r e  d i s t r i b u t e d  i d e n t i c a l l y ,  i n d e p e n d e n t l y  n o r m a l ,  such t h a t :  

d c =  

0 i f f .  ifj 
E { U i  ( t ) ) = O ,  E ( U i ( t )  * I J j ( t ) ) =  { 

S i  i f f ,  i=j 

T h e  e x o g e n o u s  v a r i a b l e s  were g e n e r a t e d  u s i n g  u n i f o r m  

d i s t r i b u t i o n s .  A s  we e x p e c t  Yd a n d  Y s  t o  b e  r e l a t i v e l y  c lose  ( o n  
, 

a v e r a g e )  i n  t h e  r e a l  w o r l d ,  we d e s i g n e d  t h e  e x p e r i m e n t s  s u c h  

t h a t  a b o u t  h a l f  of t h e  o b s e r v a t i o n s  a r e  o n  t h e  d e m a n d  e q u a t i o n ,  

a n d  the o t h e r  h a l f  o n  t h e  s u p p l y  e q u a t i o n .  'TT 1 s u m m a r i z e s  * 
t h e  n a t u r e  o f  the d i f f e r e n t  cases t h a t  we h a v e  e x a m i n e d .  T h e  

e x p r i m e n t s  a r e  l i m i t e d  t o  cases i n  w h i c h  the s t o c h a s t i c  

v a r i a n c e  daes  n o t  F l a p  a d o m i n a n t  r o l e  i n  t h e  s w i t c h i n  

c a n  b e  s e e n  b y  c a ~ p a r i n g  t h e  n o n - e c r o r  v a r i a n c e ,  w h i c h  

9 . 2 5 ,  w i t h  t h e  d i f f e r e n t  a s s u m e d  error v a r i a n c e s  i n  T a b l e  1, 

I n  s i t u a t i o n s  ; h e r e  t h e  error a n d  oon- e r rp i  v a r i a n c e s  a r e  close 

in m 3 g n i t u d e ,  the t r a d i t i o n a l  ML estimator may b e  b e t t e r .  I n  t h e  

'.The n o n - e r r o r  v a r i a n c e  o f  n e t  excess s u p p l y  c a n  b e  
by using e q u a t i o n s  ( 1 2 )  and l13). Si@ce t h e  

$ 5 ,  Z, a n d  W a r e  i n d e p f n d e n t  , t h e  e x p  e s s i o n  

&? 
U s i n g  t h e  i n f o r n a t i o n  i n  2 ,  k d h i s  v a r i a n c e  
can b e  c 'a lcu la ted  t o  b e  r o u g h l y  e q u a l  t o  9.25. 



I 
r e a l , w o r l d ,  h o w e v e r ,  o n e  w o n l d  e x p e c t  t h e  e r r o r  v a r i a n c e  to p l a y  

a  s u b s i d i a &  401s i n  t h e  s w i t c h i n g ,  so  t h a t  t h e  i t e r a t i v e  

estimator d o e s  h a v e  some a p p l i c a b i l i t y .  B e  can now d e s c r i b e  t h e  

experiments i n  m o r e  d e t a i 1 : l s  (i) the t r u e  m o d e l  is a s s u m e d  - t o  

b e  made up of e q u a t i o n s  ( 1 2 ) ,  ( 1 3 ) ,  a n d  ( 1 4 ) ;  {ii) v e c t o r s  of 

random numbers fll ( t )  a n d  8 2  (t) a r e  g e n e r a t e d  f r o a  a d i s t r i b u t i o n  

c h a r a c t e r i z e d  b y  e q u a t i o n  ( 1 5 )  ; (iii) t h e  m o d e l  ' is s o l v e d  

t h e  g i v e n  t r u e  p a r a m e t e r s  a n d  the e x o g e n o u s  v a r i a b l e s ,  a n d  t h e  

g e n e r a t e d '  e r r o r  terms a r e  a d d e d ,  o b t a i n i n g  T o b s e r v a t i o n s  on 

Y ( t )  b y  i h v o k i n g  t h e  minimum t r a n s a c t i o n  r u l e  ( 1 4 ) ;  [ i v )  I L S E  is 

r u n ,  w i t h o u t  u s i n g  any  e x t r a n e o u s  i n f o r m a t i 0 n ; 1 ~  ( v )  t h i s  

/=' p r o c e d u r e  i s  r e p e a t e d  100 t and t h e  r e s u l t i n g  es t imates  a re  
s 

e v a l u a t e d  i n  t h e  l i a h t  o f  the t r u e  m o d e l  ( a n d  p o s s i b l y  t h e  
ir 

r e s u l t s  o n e  w o u l d  h a v e  o b t a i n e d  had  one  u s e d  O L S )  , u s i n g  t e s t  

statistics Likec t i a s ,  v a r i a n c e ,  mean s q u a r e  e r r o r ,  etc.; ( v i )  
d 

- - t h i s  is d o n e  f o r  t h e  5 cases r e p o r t e d  i n  Table 1. 

T h e  r ' e s u l t s  of t h e  different e x p e r i m e n t s  a re  r e p d r t e d  i n  

T a b l e s  2, 3 ,  a n d  2 ,  w h i c h  r e p o r t  the mean s q u a r e  errow ( M S E ) ,  

a v e r a g e  b i a s ,  a n d  t h e  Bean  som o f  a q o l u t e  d e v i a t i o n s  (BISAD)  o f  -.- 
tp e s t i m q e d  p a r a m e t e r s .  T h e  r e s u l t s  a r e  r a t h e r  i m p r e s s i v e  i n  
(. 

t h a t  t h e  b i a s  i n  t h e  c o e f f i c i e n t s  is p r a c t i c a l l y  z e r o  

e v e r y w h e r e .  01 c o u r s e ,  s i n c e  we d o  n o t  c o o l p a r e  I L S E  w i t h  a n y  

------------------ 6 o t h e r  p r o c e d u r e ,  we c a n n o t  jlcl qe how g o o d  t h i s  e s t i m a t o r  is 

lsThis f o l l o w s  the e x p o s i t i c n  of S m i t h  (1973, p.  1 6 ) .  

I s f o r  t h e  f i r s t  r o u n d ,  s t a r t i n g  v a l u e s  a c e  g e n e r a t e d -  b y  r u n n i n g  
e q u a t i o n s  172) a n d  ( 1 3 ) ,  u s i n g  al_l T o b s e r v a t i o n s ,  a n d  r e p l a c i n g  
Pd a n d  Y s  b y  the o t s e r v a b l e  Y. 
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Tab le  1: Characteristics of the E x p e r i r e e n &  .-k-Be -- 
G 

Case f T Range of Range of Range of S f  S 2  

r e l a t i v e  t o  t h e s e  a l t e r n a t i v e  methods. I t  seems t h a t  only i n  t h e  

case o f  t h e  i n t e r c e p t s .  is I L S E  severely biased. The 
-4 

f l i n t e r e s t i n g "  pa ramete r s ,  i. e. the s l o p e  c o e f f i c i e n t s ,  a  re 

estimated in a much less b i a s e d  manner, F o r  t h e  e w m a t e d  

f' 
x+ 

var iances  t h e  b i a s  i s  consistently n e g a t i v e  b u  of moderate 

si.ze. ~ n c r e a s f n g  the s a m p l e  size has i t s  expected effects i z l  

t h a t  t h e  BlSE d r o p  uni formly.  The  rest o f  t h e  t a b l e s  a r e  
- 

s e l f - e x p l a n a t o r y  . For  r $ference p u r p o s e s ,  t h e  r e l a t i v e  

p e r f o r m a n c e  of ILSE a n d  OLS on MSE c r i t e r i a .  a r e  r e p o r t e d  i n  
1 

T a b l e  5,17 -- /' 

17The OLS results are o b t a i n e d  by running equations (12) and 
{ 1 3 ) ,  u s i n g  _as d a t a .  S i n c e  the coefficients ' i n  t h e s e  q u a t i o n s  
a r e '  i d e n ' k i f i e d  - .  t h i s  is a l e g i t i m a t e  procerlure. 



True V a l u e s  of t h e  Parameters:  
* ' +  

1 . 0 0 0  1.000 0.500 8 .500  - 1 . 0 0 6  0 .750  S1 

*)  See 'I'm2 1 f c r  t h e  d i f f e r e n t  values t h e s e  
qariances,assurne i n  t h e  d i f f e r e n t  e x p e r i m e n t s . ~  

True V a l u e s  of t h e  Parameters: 
t . - * 

2 

1 ,O .OO ?;003,  0 .500  8 . 5 0 0 - 1 . 0 0 0  0 . 7 5 0  S t  S 2 

* )  See 'Taus 1 f o r  t h e  d i f f e r e n t  values t h e s e  
variances assnae i n  t h e  d i f f e r e n t  y p e r i m e n t s .  



True V a l u e s  of t Parameters: a * * 
1.000 1.00 0,500 8 ,500-1 ,000  0.750 S 1  S2 

*) See '&~'as 1 f o r  the  d i f f k r e n t  . v a l w s  these 
variances assume in the d i f f e ~ e n t  exper i 'ments .  

True V a l u e s  of t h e  Parameters: * * 
1.000 1.000 0.500 8.500 -1.000 0.750 S 1  " S 2  

i 

1) 0.054 0,039 0,256 0.485 0 . 0 5 8  0.074 0.009 0.0 15 

8 )  A v a l u e  of l e s s  t h a n  u n i t y  i n d i c a t e s  that I L S E  
o n t p e r f o r m s  OLS. See TALe 1 for t h e  ,- 

d i f f e r e n t  v a l u e s  t t ~  v a r i a n c e s  of t h e , s r r o r  terms 
assuDe i n  t h e  d i f f e r e n t  e x p e r i m e n t s .  C 



in t y ' c a s r  of more t h a n  one market re n o t  o n l y  have 

switching r & g r e s s i o n s ,  a s  i n  t h e  case d i s c u s s e d  a b o v e ,  but also 

s i m u l t a n e i t y  in oor e s t i m a t i o n  problem. Consider t h e  followinq 

model of the i n t e r a c t i o n  between t h e  labour market and the 

market f c r  ,300 , w h i c h  was d e v e l o p e d  b y  I t o  ( 1 9 8 0 ,  p.  1 0 2 ) .  

\ .  

(16) Yde ( t ) = a l * X l ( t )  + a 2 * { L ( t )  -Ls ( t ) )  t U 1  ( t f  

Pse (t) = b l * X 2  (t) +b2* (L (t) -Ld (t)) +lJ2 (t) 

I 1  8 )  ' . Y It) CHIN { Y d e  ( t )  .Yse ( t )  ) 

( 19) L d e  ( t )  f c l * 2 1  ( t )  +c2*{Y ( t )  -Ys ( t )  1 +lJ3 ( t )  

Lse(t)=dl*22 (t) +d2*(Y ( t ) - ~ d ( t ) ) + ~ 4  (t) 



%3 
( 2  1) L ( t )  =HIM [ L d e  ( t )  , L s e  [ t)  ) 

Here, a s  i n  c h a ~ t e r  3 ,  t h e  s u b c r i p t  liet1 denotes effective 
4 

q u a n t i t i e s .  T h e  excgenons v a r i a b l e s  a r e  X 1 ,  X2, 21, a n d  2 2 .  T h e  

e r r o r  terms a r e  f l l ,  U2, U3, a n d  U 4 ,  a s  well as 0 5 ,  U6,  U7, and 

0 8  b e l o w ,  T h e  n o t i c n a l  schedules a r e  defined as follows: 

Yd [t ) = a  1*X 1 It) t I J 5  (t) 

Ld ( t ) = c l * Z l  (t) +?J7 (t) 

A T h e  e r r o r  teras a re  a s s u ~ e d  to be distributed as fo l lows :  



0 i f f  t # t *  
E f U i  ( t ) ) = i ) ,  Z ( U i [ t )  , U i ( t s ) )  = ( 

Si i f f  t = t s  

It  is c lear  t h a t  i n  t h e  a b s e n c e  of d e t e r a i n i s t i c  k n o v l e d g e  

r e g a r d i n g  the c o r r e c t  s a m p l e  s e p a r a t i o n ,  t h e  a b o v e  s y s t e m  c a n r g o t  
\ 

b e  e s t i m a t e d  w i t h o u t  c o n s i d e r a b l e  d i f f i c u l t y .  1 8  The a d d i t i o n &  

c o m p l i c a t i o n  a s  compared  t o  the s i n g l e  m a r k e t  case i s  the 

s i m u l t a n e i t y  c a u s e d  b y  t h e  s p i l l - o v e r  effects in egua t i o n s  { l 6 ) ,  

( 3 7 ) ,  ( 1 9 ) ,  a n d  ( 2 0 ) .  U s i n g  the PIFIE a p p r o a c h ,  I t o  i s  a b l e  t o  

d e r i v e  t h e  l i k e l i h o o d  f u n c t i o n ,  which t u r n s  out t o  be  of a 

( p a r t i c u l a r l y  a w k w a r d  foca. i n c l u d i n g  d o u b l e  i n t e g r a t i o n s ,  n a k i n g  S f  . , 

its p r a c t i c a l  apFlication c o m F u t a t i o n a l l y  b o t h e r s o m e  11980, 

p .  1 1 2 )  . 
An a l t s r n a t  i v ~  way o f  e s t i m a t i n g  t h e  l k o v e  s i m u l t a n e o u s  

system c a n  be d e s c r i b e d  a s  f o l l o w s .  U s i n g  a n  a p p r o a c h  v e r y  

s i m i l a r  t o  t h e  I L S E  o f  S i e b r a n d  ( l 9 7 9 ) ,  we p r o p o s e  a  T w o  S t a q e  

ve r s i o r ,  o f  t h e  i t e r a t i v e  e s t i m a t o r ,  w h i c h  w i l l  be c a l l e d  Two 

C ... S t a g e  I t e r a t i v e  L e a s t  S q u a r e s  -Pst innator ( T S I L S E ) .  C o m b i n i n g  
\> 

e q u a t i o n s  ( 1 6 )  , j l 7 ) ,  ( 2 4 ) ,  a n d  ( 2 5 ) ,  t a k i n g  a c c o u n t  of [ I € ! ) ,  \ 

g i v e s  u s  t h e  folloving set of equations: 
,f 

--  - - - -  ------------ 
I3&0te t h a t  i n  t h i s  t v c  market sys tem t h e r e  w i l l  b e  4 i n s t e a d  of 
2 d i f f e r e n t  r e g i m ~ s .  



Y ( t )  =!IN { Y d e  ( t )  ,Yse {t)) 

Yde It) = a l * X 1  ( t )  -a2*d 1 * Z 2 ( t )  +a2*L (t) 

-a2*U8  ( t )  + U l  ( t )  

Yse ( t )  = b l * ~ 2 ' ( t )  - b 2 * c l * Z 1  ( t )  +b2*L (t) 

-b2*U7 { t ) + U 2  ( t )  

- 

This system *is similar to t h ~  one e n c o u n t e r e d  in t h e  s i n g l e  

market case, b u t  for the f a c t  t h a t  one of the regressors, L(t), 

cannot be r e g a r d e d  as exogenous. Similarly, combining equations 

( l 9 ) ,  { 2 0 ) ,  ( 2 2 ) ,  a n d  { 2 3 ) ,  t a k i n g  accoun t  of ( 2 1 ) ,  y i e l d s  a 

s y s t e m  which includes t h e  e n d c g e n o u s  l e v e l  of a c t u a l  t r a d e s  o n  

t h e  goods m a r k e t ,  Y (t). 

( 2  1) L ( t )  = 3 I N { L d e  ( t )  ,Lse ( t )  1 



L d e ( t )  = c t * Z 1  (t) - c 2 * b I * X 2  (t) +c2+f (t) 

-c2*U6 (t)+U3 [t) 

Lse ( t f = d l * Z 2  ( t )  - d 2 * a I * X 1  ( t )  + d 2 * Y ( t )  

-d2*05 ( t )  + U  

Noti we c a n  use  it-her one cf t w o  a p p r o a c h e s :  ( if  t r e a t  t h e  t.wo 

s y s t e m s  a s  i f  t h ~ y  uere  i n d e p e n d e n t ,  a n d  use a c t u a l  v a l u ~ s  of 

L ( t )  a n d  Y (t) w h e n  r u n n i n g  the above  ILSE p r o c e d u r e ;  (ii) t a k e  

a c c o u n t  o f  t h e  s i r r u l t a n e i t y  of L I t )  a n d  Y ( t)  b y  u s i n g  the 

f o l l o v i n g  I n s t r u m e n t a l  V a r i a b l e s  m e t h o d ,  R a n  L ( t )  a n 0  Y (t) o n  

a l l  t h e  a p p r o p r i a t e  e x c g e n o u s  i n s t r u m e n t s :  

5 ( 3 1 )  L [ t ) = D l * { g l * X T p k + +  j 2 * Z 1  ( t ) )  + 

( 1 - D l ) *  ( g 3 + X 1  f t ) + g 4 * Z 2  f t )  3 

Y (t) =C2*{h?*Xf j t f  + h 2 * 2 2  [ t )  ] + 

; l - C 2 )  * { h 3 * X 2  (if + h 4 * Z 1  {t)] 

a h e r e  t h e  d u s s i ~ s  a r ~  d e f i n e d  a s  f o l l o w s :  

171: 



4 
0 i f f .  L d e > L s e  

Dl = { 
1 i f f .  L d e < L s e  

0 i f f .  Yde>Yse 
D2 = { 

1  i f f .  Y d e < Y s e  

I n  t h e  f i r s t  r o u n d ,  e q u a t i o n s  (31)  a n d  ( 3 2 )  c a n  b e  r u n  u s i n g  

t h e  e x o g e n o u s  i n s t r u m e n t s ,  i . e  b y ,  s e t t i n g  D1=D2=11. 5 f o r  a l l  

o b s e r v a t i o n s .  T n  t h e  n e x t  i t e r a t i o n s  i n f o r m a t i o n  o b t a i n e d  i n  t h e  

p r e v i o u s  r o u n d  i s  used t o  c r e a t e  new i n s t r u m e n t a l  v a r i a b l e s  

t h r o u g h  e q u a t i o n s  ( 3 1 )  a n d  ( 3 2 ) .  I n  e a c h  i t e r a t i o n ,  we can  u s e  

t h e  f y t t e d  v a l a e s  o f  t hese  two r e g r e s s i o n s  a n d  r u n  I L S E  f o r  the 

t u o  s y s t e m s  s e p a r a t e l y  T h e  two p r o c e d u r e s ,  I L S E  a n d  T S I L S E ,  

h a v e  a d v a n t a g e s  over  t h e  PTHL m e t h o d  d e v e l o p e d  b y  I t o  ( 1 4 8 0 )  i n  

t h a t  t h e y  a r e  c o m ~ u t a t i o n a l l y  v e r y  s i m p l e  a n d  c h e a p .  A i&y 
a p p e a l i n g  f e a t u r e  o f  this m e t h o d  i s  t h a t  it u s e s  u p  a f a rge  I 
n u r n b e r  o h  d e g r e e s  o f  f r e e d o m ,  a n d  m u l t i c o l l i n e a r i t y  p r o b l e m s  may 

be u n a v c i d a b l e .  T h i s  i s  b e c a u s e ,  fo r  e x a m p l e  t h e  q u a s i  r e d u c e d  

form f o r  t h e  e f f e c t i v e  d e m a n d  for g o o d s  ( e q ,  ( 2 9 )  ) c o n t l i n s  .ai 

the e x c g e n o u s  v a r i a b l e s  of b o t h  t h e  n o t i o n a l  d e m a n d  f o s  g o o d s  ------------------ 
19As is e v i d e n t  i r o ~  e q u a t i o n s  ( I S ) ,  ( 2 1 ) ,  ( 2 7 ) ,  ( 2 8 ) ,  { 2 9 )  , a n d  
( S O ) ,  a l l  t h e  n a r a m e t e r s  o f  the s y s t e m  a r e  o v e r i d e n t i f i e d .  O u r  
TSILSE ( l i k e  a n y  o t h e r  two s t a g e  e s t imi~ to r )  d o e s  n o t  i n p o s e  t h e  
cross e q u a t i o n  r e s t r i c t i o n s ,  whereas t h e  F I 3 L  m e t h o d  b p  I t o  
( 1 9 6 0 )  does.  I t  m u s t  b e  n o t e d  t h a t  t h i s  s h o u l d  not c a u s e  t oo  
a c c h  u n r e s t  as i t  h a s  been  s h o w n  i n  t h e  l i t e r a t u r e  t h a t  t h e  f u l l  
s y s t e n  m e t h o d s  { l i k e  PlZL) are  h i g h l y  s e n s i t i v e  t o  s p e c i f i c a t i o n  
a n d  m e a s u r e m e n t  e r r o r s ,  w h i c h  t e n d s  t o  m a k e  t h e i r  p r a c t i c a l  
a p p l i c a t i o n  l i a i t e d  fe. g ,  I n t r i l i g a t o r ,  1 9 7 8 ,  p p ,  4 1 9 - 4 2 0 ) .  



a n d  t h e  n o t i o n a l  l abour  s u p p l y .  T h e r e f o r e ,  l o n g  d a t a  s e r i e s  a n d  

p a r s i m o n y  i n  i n  ~ a r a m e t e r s  a r e  a n e c e s s i t y  when u s i n g  the 
S 

m e t h o d . 2 0  T h e  major drawback, however, l i e s  i n  t h e  f a c t  t h a t  

t h e i r  s a ~ ~ l i n g  p r o p e r t i e s  c a n n o t  b e  e s t a b l i s h e d  a n a l y t i c a l l y .  

~ h e r e • ’ . o r  e ,  we h a v e  d e s i g n e d  a n o t h e r  s a m p l i n g  e x p e r i m e n t ,  t h i s  

time f o r  the two market c a s e .  

5 :  BONTE C A R L 0  STUDY FOB ILSE AND T S I L S E  TE IW@_T piii_EI --- ---- ---- -- --a- -- ----- 
I n  t h e  s a m p l i n g  experiments ~ e r f o r ~ e d  i n  t h i s  s e c t i o n ,  t h e  

parameters of t h e  system c o m p o s e d  of e q u a t i o n s  (16)  t o  ( 2 6 )  are  

r e p o r t e d  i n  T a b l e  6 ,  This impl ie s  t h e  f o l l o w i n g  n q u a s i n  r e d u c e d  

form o f i h e  systern:21 

1 3 3 )  Y d e  ( t ) = O . S * X l  ( t ) - 0 . 3 ~ 2 2  ( t )  + O .  3 * L ( t )  +U 1  ( t)  

* ~ A S  i s  shown below, t h e  same c a n  b e  s a i d  fo r  the T S L S  a e t h o d  
d e v e l o p e d  by T t o  (7980)  f o r  t h e  t w o  market c a s e ,  

2lThe R i ( t )  a r e  t h e  transforaed e r ro r  terms from e q u a t i o n s  ( 2 7 )  
t o  ( 3 0 ) .  The v a r i a n c e s  of t h e s e  transformed e r r o r  terms are 
d e n o t e d  b y  SVi, a n d  can b e  c a l c u l a t e d  a s  f o l l o w s :  

2 2 
I ~ 4 1 3 = ( a b )  * Sb + S 1 :  S W 2 = ( b 2 )  * S 7  o S 2  

Yence, the d i s t r i b a t i o n  of  t h e  t r a n s f o r ~ e d  e r r o r  terms, i n  v i e w  
o f  eq, ( 2 6 ) ,  i s  WidF:(3 ,Swi) .  i = 7 , 4 ,  v h e e  N(.) is the n o r m 1  
d i s t r i t u t i 3 n -  



Table 6: T h e  Paraacters  _the True Model. -- 
>> \ /  > 

S t r u c t o r a l  1 Variances of I • ’?ang& of  
Paramete r s :  1 Error Terlas: 1 Exogenous 

- I 1 V a r i a b l e s :  ----------------------------------------------- 
I I 
1 al=0.5 S1=S8= 1 X I  = [ I 0  - 2 0 1  ( 
I a2=0 .3  X2 = [ 10 - 2 0 1  1 
I b1=0.5 S2=S7= Z 1  = [I0 - 2 0 1  ( 
1 b2=0.3 1 or 2 22 = [ I 0  - 2 0 1  1 
I c l = f . O  S 3 = S 6 =  Xl--U{15,€?.3tl] I 
1 c2=0.25 1 or 2 X2 - u U  [ 15 ,8 .  34) 1 
4 a~=i.o s4=s5= z i  -n{15,8.34) I 
1 d2=0.25 1 or 2 22-U[15,8.34) 1 
1 ----------------------------------------------- I 

Yse (t) = O a 5 * X 2  i t )  - O o 3 * Z 1  (t) +O. 3 * L  [ t )  ++I2 ( t )  

[ I s )  P (t) =I418 { P d e  (t)  .Yse ( t ) )  

( 3 5 )  L d e  (t) =1,3*Z1  ( t ) - 9 .  1 2 5 * X 2 ( t )  +0.25*~(t) + ~ 3  ( t f  

L s e  (t) = I  , 3 * Z 2  (t-) -9.  725+XI It) +0,25+Y (t) +W4 ( t )  



L (.t) = F l I N  {Lde  ( t)  ,Lse ( t )  ) 

Again, a s  i n  s e c t i o n  3 ,  t h e  exogenous v a r i a b l e s  were g e n e r a t e d  

b y  u s i n g  u n i f o r m  d i s t r i b u t i o n s  w i t h  p a r a m e t e r s  A i  a n d  V i ,  

d e n o t e d  b y  IJ ( P l i , V i ) .  T a b l e  5 r e p o r t s  t h e  r e s p e c t i v e  r a n g e s  of 

the d i f f e r e n t  excgenous v a r i a b l e s , -  a s  well a s  t h e i r  w e a n s  a n d  

v a r i a n c e s .  I n  TaFs 2 the main c h a r a c t e r i s t i c s  of t h e  d i f f e r e n t  

c a s w  a r e  d e s c r i b e d .  ; Dne t o  t h e  s p i l l - o v e r  e f f e c t s  i n  t h e  

s y s t e n ,  a n  i t e r a t i v e  method h a d  t o  b e  employed i n  o r d e r  t o  

g e n e r a t e  t h e  d a t a ,  Y ( t )  a n d  L It), f o r  e a c h  d r a w i n g  of t h e  e r r o r  

terms. The m a g n i t u d e  o f  the s p i l l - o v e r  e f f e c t s  was c h o s e n  s u c h  

a t h a t  c o n v e r g e n c e  was very q u i c k ,  22 F u r t h e r m o r e ,  t h e  va lue s  of 

t h e  c o e f f i c i e n t s  n e r c  chosen s u c h  t h a t  - o n  a v e r a g e  - 
e q u i l i k r i u m  p r e v a i l s ,  i n  t h e  s e n s e  . t h a t  each regicee i s  a l l o c a t e d  

a r o u g h l y  e q u a l  n u ~ S e r  o f  o b s e r v a t i o n s ,  A g a i n ,  a s  was i n d i c a t e d  

i n  s e c t i o n  3 a t o v e ,  t h e  n c n - e r r o r  v a r i a n c e s  d o m i n a t e  t h e  e r ror  

v a r i a n c e s ,  s o  t h 2 t  t h e  l a t t e r  d o  n o t  p l a y  a p r o m i n e n t  r o l e  i n  

t h e  ~ ~ l t ~ h l ~ g .  
- 

T h e  c o m p a r i s o n  i n  the s a m p l i n g  e x p e r i m e n t  is  b e t w e e n  I L S E ,  

v h i c h  i q n o r e s  t h ~  s i m u l t s n e i t y ,  a n d  TSILSE, w h i c h  takes account  

o f  i t  i n  the m a n n e r  i i e s c r i b e d  a b o v e .  Table 3 r e p o r t s  the 

r e l a t i v e  p 2 r f o r z a n c e  o f  t h e  two ~ e t h o d s  o n  t h e  b a s i s  of the PlSE ------------------ 
2 2 I t o  (1980 ,  p .  1 0 3 )  s t a t e s  s u f f i c i e n t  c o n d i t i o n s  f o r  
c o n v e r g e n c e .  I f  v e  d e n o t e  s p i l l - o v e r  c o e f f i c i e n t s  b y  a  ( i )  , t h e n  
coEvergecce  is g u a r a n t e e d  i f  a (i) >3 an3 a (i) *a ( j )  (1 ,  f ~ r  a l l  i , j  
such t h a t  i and  j r e f e r  t c  3 i f f e r e n t  a a r ~ e t s .  - 
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T r u e  Values  of t h e  P a r a m e t e r s :  
--< / * * 

T I ue Values  of t h e  Parameters :  

) See T a b l e  2 f cr t h e  d i f f e r e n t ,  v a l u e s  
t h e s e  v a r i a n c e s  assope  i n  t h e  d i f f e r e n t  cases. 
A v a l u e  l a r g e r  t h a n  u n i t y  i n d i c a t e s  t h a t  ILSE 
ou tpe r fo rms  T S I L S E .  



T r u e  V a l u e s  of the Parameters: * * 
0.500 -0.300 0.300 0.500 -0.300 0. 300 SR1 S U3 

~ r u k  Valnes of the Parameters: * t 
1.000-0,125 0.250 1.000-0.125 0.250 SW3 SW4 

1) -0.019 -0.043 0.147 -0.024 -0,016 0.085 -0.180 -0,151 

*) See 2 for t b e  d i f f e r e n t  v a l u e s  
these v a r i a n c e s  assume in t h e  d i f f erent  cases. 



Table 1QI of I L S E  Estimates; The Two market Case. 

# 

True Values  of the Parameters: 
* * 

0.500 -0.300 0.300 0.500 -0.300 0.300 S U 1  SET 2 

True Values of t h e  Parameters: 
* * 

1.000 -0e125 0 . 2 5 0  1.000 -0.125 0.250 SU3 SY4 

1) 0.007 0,OO 8 0.040 0.004 0.003 0.022 0.098 ,. 0 . 0 6 6  

*) See Table I for t h e  d i f f e r e n t  v a l u e s  these 
v a r i a n c e s  a s s u m e  in t h e  different cases, 



f T a b l e  11: B i a s  qf TSILSE Estimates: The Two Barket Casel 
9 ----- 

. ., 
0  rue Values  of the Paraaeters: %- -, 

  rue V a l u e s  of the Parameters: * * 
, ' 1 .000  -0:125 0 .250 1.000 - 0 . 1 2 5  0 .250  SW3 S V U  

al 

* )  See W_e 2 f o r  t h e  d i f f e r e n t  v a l u e s  these 
~ a r i a n c e s  assume in the d i f f e r e n t  cases. 



EXTRANECUS I N P O R B A T I O l i  

I n  some c i r c u m s t a n c e s  i t  may b e  a d v a n t a g e o u s  t o  nse 

q u a n t i t a t i v e  e x t r a n e o u s  i o r m a t i o n  t o  determine t h e  correct 
A? 

8f 
s a m p l e  s e p a r a t i o n .  O n e  form of s u c h  i n f o r m a t i o n  h a s  b e e n  used 

e x t e n s i v e l y  i n  t h e  e c o n o m e t r i c  l i t e r a t u r e  on d i s e q u i l i b r i u m  

m o d e l s  - a n d  c o n s i s t s  of  a s s u m i n g  n o m i n a l  prices a n d  wages - or . 
r a t h e r  t h e i r  r a t e s  of c h a n g e  - t o  y i e l d  i n f o ~ m a t i o n  a b o u t  t h e -  

regime i n  w h i c h  tbe economy finds . itself. 23 For example, I t o  

( 1  9 8 0 ,  p. 1 0 7 )  a s s u m e s  t h e  f o l l o w  i n q  a d j u s t m e n t  mechanisms: 

el * ( Y d e - Y s e )  i f  Yde>Yse  
( 3  7) A P  = ( ,; e l , e 2  >_ 0 

e 2 *  [Yde-Yse) if Yde<Y - se 

W h e r e  P a n d  W a r e  t h e  n o m i n a l  p r i c e  level a n d  wage r a t e  

------------------ 
2 3 A s  we h a v e  s h o w n  above i n  c h a p t e r  2 ,  disequilibrium theorists 
a r e  n o t ' e n t i r e l y  charmed v i t h  t h i s  r e - i n s t a t e m e n t  of t h e  
a u c t i o n e e r .  I t  was s h o w n  t h e r e  t h a t  d i s e q  u i l i b r i u r n  t r a d i n g  must 
i m p l y  some s o r t  o f  imperfectly c o m p e t i t i v e  b e h n v i o u r  i n  which 
the a u c t i o n e e r  h a s  no p l a c e .  

\ 



r e s p e c t i v e l y .  These equations, t o g e t h e r  with t h e  system 
b I, 

(16)-  ( 2 5 )  can be eit imated by u s i n g  a TSLS-method d e v e l o p e d  by+ 
.- 

Ito ( 1 9 8 0 ,  p. .I 16). U s i n g  ( l b ) ,  ( 2 1 ) '  ( 3 7 . ) ;  a n d  138) we can 

write t h e  following' ( I t o ,  1980,  p ,  113):  r 

\ 
4 

* 

t s y 

0 * + + 
( 3 9 )  ~ d e = ~ +  ( l / e l )  *d 

0 

or, Y=Y de- (1/e1) *d 

- - < < 

Yse=Y- ( 17e2 )  *d or ,  Y = Y S ~ +  i l / e 2 )  *d 
4 

-& P' P 

- d 7 
142) Lse= L -  ( l / e 4 )  * d  or, ~ = + ~ s e + ( l / e 4 ) * d -  

H El 

B h e r e  t h e  f o l l o w  i n g  d e f i n i t i o n s  h o l d :  



U s i n g  e q u a t i o n s  (39)-(46) we c a n  d e r i v e  t h e  f o l l o w i n g  f o u r  
\ 

e q u a t i o n s  in u h i c b  only o b s e r v a b l e  v a r i a b l e s  occur a n d  w h i c h  can 
% 

theref ore be e s t i m a t e d :  



I n  o r d e r  t o  t a k e  a c c o u n t  of s i m u l t a n e i t y ,  f i t t e d  v a l u e s  ~ u s t  b e  - 

o b t a i n e d  b y  r u n n i n g  t h e  e n d o g e n o u s  v a r i a b l e s * ( Y ,  L, a n d  t h e  a's) 

o n  gJ-2 t h e  exogenous var iab . l e s  (XI ,  X 2 ,  2 1 ,  and 22)  . These 

f i t t e d  v a l u e s  can t h e n  b e  u s e d  a s  i n s t r u m e n t s  i n  e q s .  [47)- (50). 

I t o  p o i n t s  o u t  t h a t  t h i s  n e t h o d  is  c o n s i s t h n t  b u t  n o t  

' a s y m p t o t i c a l l y  e f f i c i e n t  ( 1 9 8 0 ,  p. 1 1 6 ) .  A n o t h e r  drawback o f  

t h i s  m e t h o d ,  p n e  we h a v e  a l r e a d y  h i n t e d  a t  i n  t h e  d i s c u s s i o n  of 
4 

( \ .  

o u r  . i t e r a t i v e  e s t i m a t o r s  above*  is t h a t  i t  does u s e  up a l a r g e  

n u m b e r  o f  d e g r e e s  of  f r e e d o m .  This is a r e m e d i a b l e  problem t h a t  

c a n  be solved b y  uorking with l o n g  d a f a  series and p a r s i m o n y  i n  
, 

t h e  pa rame t6e r s .  It can b e  v e r i f i e d  t h a t  t h e  s t r u c t u r a l  

parameters can b e ?  identified e v e n  i n  t h e  c a s e  where, f o r  



e x a m p l e ,  n o t i o n a l  g o o d s  demand  a n d  l a b o u r  s a p p l y  h a v e  ?coremonn 
t 

.% r e g r e s s o r s , * *  I n  t h a t  case t h e  p a r a m e t e r s  f o r  t h o s e  common 

t ,> r e g r e s s o r s  i n  t h e  e q u a t i o n  f o r  t h e ,  e f f e c t i v e  d e m a n d  f o r  qoods 

can  be i d e n t i f i e d  b y  i n c o r p d r a t i n g  t h e  b r a m e t e r  estimates i n  

t h e  e q u a t i o n  f o r  t h e  e f f e c t i v e  l a b o u r  s u p p l y  a n d  . ' v i c e  v e r s a ,  

i, e .  eqs. (47 )  a n d  ( 5 0 )  i d e n t i f  p. e a c h  o t h e r s  c o e f f i c i e n t s .  T h e  

same alsc h o l d s  f o r  eqs. [40), a n d  (49) .Zs 

7: C O B C L U S I O N S .  - - " 

I n  t h i s  a p p e n d i x ,  we d i s c u s s e d  a n u m b e r  of . e s t i m a t o r s  

p r o p o s e d  b y  S i e b r a n d  (1979)  i n  t h e  c o n t e x t  o f  s v i t c h i n q  

r e g r e s s i o n  m o d e l s .  These e s t i m a t o r s .  are a l l  i t e r a t i v e  a s  o p p o s e d  

t o  t h e  u s u a l  PlL e s t i m a t o r s  d e v e l o p e d  b y  H a d d a l a  a n d  N e l s o n  

( 1 9 7 4 )  a n d  I t o  ( 1980 ) .  T h e  a d v a n t a g e  o f  our  e s t i m a t o r s  is t h e i r  

c o m ~ u t a t i o n a l  s i m p l i c i t y .  ,The m a i n  d i m - d v a n t a g e  l ies i n  t h e  f a c t  

t h a t  t h 6  s t a t i s t i c a l  p r o p e r t i e s  o f  5 t e r a t i v e  e s t i a a t o r g o f  t h i s  

k i n d  c a n n o t  b e  e s t a b l i s h e d  t h e o r e k i c a 1 l y .  T h e r e f o r e ,  we 

p e r f o r m e d  a n u m b e r  of s a m ~ l i n g  e x p e r i m e n t s  i n  order  t o  e s t a b l i s h  
b 

w h e t h e r  s e v e r e  p r o b l e m s  a r e  l i k e l y  , to  o c c u r  with t h e s e  ------------------ 
2 * k i t h i n  t h e  c o n  t e x t  o f  ' t h e  s t a t i c  n e o c l a s s i k a l .  framework -==a 
u n d e r l y i n g  much i f  n o t  a l l  o f  t h e  n o n - Q a l r a s i a n  l i t e r a t a r e ,  
c o n s u k e r s  a n d  l a b o u r  ~ u ~ p p l i e r s  are e s s e n t i a l l y  t h e  same p e o p l e ,  
s o  t h a t  e x a c t l y  t h e  s a E e  e x o g e n o u s  variables s h o u l d  e n t e r  a s  
r e g r e s s o r s  i n  b o t h  t h e  n o t i o n a l  l a b o u r  s u p p l y  a n d  t h e  n o t i o n a l  
g o o d s  demand.  Prices a n d  w a g e s  are  a s s u m e d  t o  b e  f i ' x e d  a t  t h e  
o u t s e t  o f  t h e  p e r i o d ,  Hence, they a r e  p r e d e t e r m i n e d  a n d  f o r  

? e s t i m a t i o n  p u r p o s e s  can b e  t r e a t e d  i n  t h e  sane w a y  a s  e x o g e n o u s  
v a r i a b l e s .  

251t t u r n s  o u t  t h a t  i d e n t i f i c a t i o n  is g u a r a n t e e d  i f  t h e  . 
s p i l l - o v e r  c o e f f i c i e n t s  s a t i s f y  t h e  c o n d i t i o n s  a l l u d e d  t o  a b o v e  
i n  f o o t n o t e  2 2  o f  t h i s  a p p e n d i x .  



'9 

e s t i m a t o r s .  The c o n c l u s i o n  from t h e s e  s a m p l i n g  e x p e r i m e n t s  is 

t h a t  t h e  i t e r a t i v e  estimators perform w e l l  i f  t h e  non-error 

v a r i a n c e  dominates,the error v a r i a n c e .  This d o e s  n o t  seem t o  b e  

an  u n r e a s o n a b l y  r e s t r i q t i v e  a s s a m p t i o n  to i m p o s e  on the real + 

world data. 



VECTOR OF ESTIIIATEI) RESIDUALS <308TAIlS l!ISSI16 OBSXBVATXOBS 
- 

I n  t h i s  a p p e n d i x  u e  a  r e l a t i v e l y  s i m p l e  way of t e s t i n g  

f o r  f i r s t  o r d e r  a o t o c c r r e l a t i o n  i n  t h e  s u ' i t c h i n g  r e g r e s s i o n  

--- case. Assume t h e  s i m p l e s t  case, w h e r e  a  s i n g l e  m a r k e t  s w i t c h i q g  

. \ 

3- 
r e g r e s s i c n  m d e l  i s  used t o  e s t i m a t e  t h e  d e m a n d  a n d  s n p p l y  

\ e q u a t i o n  [ e . g .  R o s e n  and Q u a n d t ,  1 9 7 8 ) .  cbue t o  ' t h e  f a c t  t h a t  

scme o b s e r v a t i o n s  a r e  u s e d  t o  e s t i m a t e  t h e  d e m a n d  e q u a t i o n  a n d  

o t h e r s  a r e  u s e d  t o  est imate t h e  s u p p l y  e q u a t i o n ,  t h e  v e c t o r s  of 

e s t i m a t e d  r e s i d u a l s  w i l l  c o n t a i n  " g a p s n ,  H e n c e ,  t h e  o r d i n a r y  
1 

D u r b i n - W a t s o n  s t a t i s t i c  ( d )  c a n n o t  b e  d i r e c t l y  c a l c u l a t e d .  I f  

t h e  s a m p l e  h a s  s i z e  T ,  t h e n  D o b s e r v a t i o n s  est imate t"he  demand  

e q u a t i o n ,  a n d ,  (T-D) estimate t h e  s n p p l y  e q u a t i o n ,  H e n c e ,  i n  
C 

o r d e r  t o  t e s t  w h e t h e r  t h e  e r rors  od t h e  demand  q u a t i i n  a=. 
m 

a u t o c o r r ~ l a t e d  we c o u l d  u s e  t h e  e s t i m a t e d  sample e r r o r s  (e (i) : 

i = 1 , .  , , D )  a n d  f i t  t h e  f o l l o w i n q  r e g r e s s i o n :  

( 1 )  e ( t )  = r*e ( t -  1) + , V  ( t )  , v ( t ) ~  w ( 0 , s )  

However ,  t h e  v e c t o r  of  e s t i m a t e d  error terms w i l l  i n  g e n e r a l  
& 

c o n t a i n  d i s c o n t i n u i t i e s  a s  n o t  a l l  e ( i )  w i l l  b e  i n  c o n s e c u t i v e  
, 

time p e r i o d s .  C a l c u l a t i n g  t h e  D u r b i n - W a t s o n  s t a t i s t i c  i n  t h e  

o r d i n a r y  f a s h i o n  v c u l d  i m p l y  t h a t  o b s e r v a t i o n s  f o l l o w i n g  a g a p  J 

'*~ -.- 
~ o u l d  n o t  be w e d .  A"nore e f f i c i e n t  way of e s t i m a t i n g  r wou ld  

c o n s i s t  o f  " j u m p i n g  over  t h e  gapw b y  r e p e a t e d  s u b s t i t u t i o n  .of 



1 ,  s n c h  t h a t  missing v a l u e s  are. expressed in terrss. of 

available p a s t  observat ions .  'For example, i n  t h e  case  of only 

one missing observat ion ,  say  e ( t - 1 )  , we can, e x p r e s s  e (t) as ' 

* .  
f o l l o w s :  

The l a s t  two t e r m  o n  t h e  R H S  of  (2 )  can b e  seen a s  a 
d 

transformed error term ( w  ( t ) )  : 

G 

2 
v ( t )  = r*v ( t - 1 )  + v (t), w (t)  -N (0 , ( l + r  ) S )  

I n  genera l ,  we can express e l t )  f o l l o v i n g  a n  n - p e r i o d  g a p  a s  

n n-1 i 
e [ t )  = r * e  (t-n) + r *v ( t - i )  

i=O. 

Or: 



where t h e  l a s t  term on  the RHS of ( 5 )  i s  the t r a n s f o r m e d  error 
, 

: term, ( w  ( n , r , t )  ) , whose d i s t r i b u t i o n  is a s  fo l lows:  
d 

E e n t e ,  t h e  1 i k e l i h c F  of an o b s e r v a t i o n  
f 

f o l l o w i n g  a n  n - p e r i o d  

gap  is s i a p l y :  

The l i k e l i h o o d  f u n c t i o n ,  can b e  s i m p l i f i e d  further b y  , 

d o n c e n t r a t i n g  S o u t ,  r e p l 3 c i n g  i t  b y  i ts  PIL estimate, d e n o t e d  b y  



B y *  s u b s t i t u t i n g  e q u a t i o n  (8) i n t o  ( 7 )  ,, t h e  d o g a r i t h ~  of t h e  

l i k e l i h o o d  f uric-tion can b e  . w r i t t e n  a s  f o l l o w s :  -9 

e 

R h e r e  C is a c o n s t a n t .  Because ' t h e  t r a n s f o r m e d  error terms a r e  

s e r i a l l y  u n c o r r e l a t e d ,  t h e  t o t a l  l o g -  l i k e l i h o o d  f u n c t i o n  can b e  
U 

o b t a i n e d  "by c o m b i n i n g  t h e  a p p r o p r i a t e  i n d i v i d u a l  functions, 

d e p e n d i n g  o n  t h e  amount and n a t n r e  of the g a p s  i n  t h e  v e c t o r  of' 

e s t i m a t e d  r e s i d u a l s .  T h i s  t o t a l  l o g - l i k e l i h o o d  f u n c t i o h  can be ,. . 

maximized by  u s i n g  a g r i d  search over  p l a u s i b l e .  values of t h e  

a u t o c o r r e l a t i o n  c o e f f i c i e n t  ( e . g .  I r ) < l ) .  This gives us t h e  HLd, 
4 A 

*A 

' estimate o f  r ,  d e n o t e d  by r, F o r  s u f f i c i e n t l y  large s a m p l e s  v 

c a n  u s e  the f o i l o w i n g  a p p r o x i m a t i o n  (Maddala, 1977, p. 87): 



wh'ich c a n  . t h e n  b e  used to t e s t  f o r  f i r s t  order autocorrelat ion 

i n  t h e  usual f a s h i o n .  

@ 



APPENDIX D: DATA SERIES &ID D~PIIITIOBS 

I n  t h i s  a p p e n d i x  a11 d a t a  used are r e p o r t e d ,  t o g e t h e r  w i t h  t h e i r  

e x a c t  sources. Unless o t h e r w i s e  i n d i c a t e d  t h e  time series a r e  

i n t e r t e a ~ o r a l l y  compatible, I n  t h e  c o l l e c t i o n  o f  r e c e n t  

observations we h a v e  aimed a t  i n c o r p o r a t i n g  t h e  most u p  t o  d a t e  

f i g u r e s  a v a i l a b l e .  

The v a r i a b l e  measuring t h e  r ea l  user c o s t  o f  c a p i t a l  (PKAP)  

w a s  c o n s t r u c t e d  i n  t h e  f o l l o w i n g  f a s h i o n :  1 

T h e  v a r i a b l e  measuring t h e  i n d e x  of ave rage  number  o f  h o u r s  

worked  p e r  week (HIND) w a s  c o n s t r u c t e d  by u s i n g  i n f o r m a t i o n  o n  

b h e  a v e r a g e  n u m b e r  of h o u r s  v o r k e d  i n  manuf a c t  w i n g  i n d u s t r i e s  

u h i c h  is a v a i l a b l e  f o r  t h e  p e r i o d  1 9 4 5 - 1 9 7 0 .  T h e  f o l l o w i n g  curve 

was f i t t e d  t h r o u g h  t h e  a v a i l a b l e  d a t a :  

------------------ -?=--- 
lSee Yall*is (1979,  p.  99)  f o r  a i Z i s c u s s i o n  o f  t h i s  c o n c e p t .  The 
p a r a m e t e r  d r e p r e s e n t s  t h e  t e c h n i c a l  r a t e  o f  d e p r e c i a t i o n  o f  t h e  
c a p i t a l  s t o c k ,  I D  cur c a l c u l a t i o n s  we bave a s s u m e d  a  7 p e r c e n t  
d e p r e c i a t i o n  r a t e  s o  t h a t  d=7.  



2 
( 2  l o g  (H) =3.  B3458-O.O08764*TI'lE+O.OOO1O2*TXHE 

( 5  1. 78) ( - 2 . 7 2 )  [2 ,  78) 
6 

H e r e  T I I E  i s  a s i m ~ l e  l i n e a r  time t r e n d  starting a t  1 i n  1926.  

The unemployment  r a t e  was included i n  an attempt to  c a p t u r e  t h e  
q, 

c y c l i c a l  f l u c t u a t i o n s  i n  t h e  a v e r a g e  n u m b e r  of h o u r s  worked. 2 

U s i n g  t h e  estimates of equation [ 2 ) ,  f i t t e d  v a l u e s  for  H, 

d e n o t e d  by Hf ,  were o b t a i n e d  f o r  t h e  e n t i r e  p e r i o d  1 9 2 6 - 1 9 8 2 .  

These observations were t h e n  r e d u c e d  t o  i n d e x  n u m b e r s  b y  u s i n g  

t h e  f i t t e d  v a l u e  f c r  197 1 a s  t h e  b a s e  u n i t ,  .hence: 

( 3) HTNO = [ B f  H f  ) * I 0 0  
t t 1 9 7 1  

------ ------------ 
2See Evans  ( 1 9 6 9 ,  p .  2 5 9 )  a n d  C h o u d h r y  et al. (1972, p p .  44, 
6 5 ) .  



D p p f  

Dpnf 

Du 

Dwpf 

Dwnf 

K 

Hob-&our i n c o m e  i n  terms 
of t h e  C P I  
P e r  c a p i t a  personal 
e x p e n d i t u r e  o n  c o n s u m e r  
g o o d s  a n d  s e r v i c e s  i n  

) c o n s t a n t  1 9 7 1  d o l l a r s  
Fitted v a l o e s  of C p ,  u s e d  i n  
the d i s e q u i l i b r i u m  
e s t i m a t i o n  
numm y  c a p t u r i n g  t h e  1 9 4 6  
l a b o u r  market d e f i n i t i o n  
changes 
D u m m y  c a p t u r i n g  t h e  1966  ' 

l a b o u r  marke t  d e f i n i t i o n  
c h a n g e s  
Dummy c a p t u r i n g  t h e  effects  
of w a r s  o n  t h e  l a b o u r  market 

D e v i a t i o n  of t h e  ra te  of 
c h a n g e  o f  P y  from i ts 
a v e r a g e  
P i t t e d  v a l u e s  of p o s i t i v e  
Dp @ s  
F i t t e d  v a l u e s  o f  n e g a t i v e  
Dpl s 
D e v i a t i c n  of - t h e  r a t e  o f  
change o f  ffh from ~ t s  
a v e r a g e  
P i t t e d  v a l u e s  of p o s i t i v e  
D V  * S  

P i t t e d  v a l u e s  of  n e g a t i v e  
D W * S  
H i d - y e a r  n e t  c a p i t a l  stock 
of i n d u s t r i a l  sector  i n  r e a l  
1971 d o l l a r s  
F g t t e d  v a w e s  of t h e  C a p i t a l  
stock, o b t a f n e d  b y  r u n n i n q  
t h e  regressicn i n  e q u a t i o n  
(E.  7 )  
E f R ~ l o y m € n t  o f  t h e  C i v i l i a n  
l abou r  force 

D e f i n i t i o n  i n  terms of  
t h e  d a t a  matrices i n  
Table 2 b e l o w :  -- 

See a p p e a d i x  B 

D 1 = 0  f o r  1926-19Lt5, D 1 = l  
f o r  1946-  1982  

D2=0 f o r  1926-  1 9 6 5 ,  D2=1 
' f o r  1966-9  982 

D U 3 =  1 f o r  19 39- 1 9 4 5  d n d  
1 9 5 2 - 1 9 5 3 ,  and DJ=0 
o t  herwise 
S e e  e q u a t i o n  (3 .60)  

See a p p e n d i x  B 

See a p p e n d i x  R 

See e q u a t i o n  ( 3 . 6 1 )  

See a p p e n d i x  B 

See a p p e n d i x  0 

KAP 

See a p p e n d i x  'C 

L P E  



L h f  

L s p h  \ 

Pk 
P k u  

R c 

T 

Wc 

Wch 

Same a s  L ,  b u t  corrected f o r  
a v e r a g e  w e e k l y  hours 

t h e  d i s e q u i l i b r i u m  
P i t t e d  v a l u e s  of 

e s t i m a t i o n  
P a r t i c i p a t i o n  r a t e  o f  the 
Civilian n o n - i n s t i t u t i o n a l  
p o p u l a t i o n  i n  terms of 
employment  
Same a s  L p ,  b u t  corrected 
f o r  a v e r a g e  w e e k l y  h o u r s  
worked 
P i t t e d 3 a l u e s  of  L p h ,  o s e d  
i n  t h e  d i sequ i l ib r ium 
es t i rna t icn  
P a r t i c i p a t i o n  r a t e  o f  t h e  
C i v i l i a n  n o n - i n s t  i t u t i o n a l  
p o ~ u l a t i c n  in terms of t h e  
l a b o u r  force 
Same a s  L s p ,  h u t  c o r r e c t e d  
f o r  average v e e k l y  h o u r s  
worked 
Red1 users' c o s t  of c a p i t a l  
Real u s e r s *  c o s t  of c a p i t a l  
i n  t e r m s  o f  t h e  n o m i n a l  v a g e  
r a t e ,  i . e .  P k w = ( P k / U p ) * 1 0 0  
Price i n d e x  of imports i n  
terms o f  t h e  C P T  
I m p l i c i t  p r i c e  i n d e x  f o r  
G N E ,  1 9 7 1 = 1 0 0  
A v e r a g e  o f  t h e  r a t e s  of 
c h a n g e  i n  P y  o v e r  t h e  per iod  
1 9 2 7 - 1 9 8 2  
RcaT r a t e  of i n t e c e s t  i n  
t . e r m s  of t h e  C P I  
S i m p l e  l i n e a r  time t r e n d ,  
1 9 2 6 ~  1 
R e a l  v a g e  r a t e  i n  terms oE 
the C P I  
Same a s  Wc, b u t  c o r r e c t e d  
for  dverdqe w e e k l y  h o u r s  
w o r k e d  
Nomio a l  wage r a t e  correcte , l  
f o r  a v e r a g e  w e e k l y  h o u r s  
worked 
A v e r a g e  of t h e  r a t e s  of 
c h a n g e  i n  Wh o v e r  t h e  p e r i o d  
1 9 2 7 - 1 9 8 2  
Real wage r a t e  i n  terms of 
the G N P  d e f l a t o r  

See a p p e n d i x  B 

See a p p e n d i x  B 

S e e  t h i s  a p p e n d i x  

R 1 0 - 1 0 0 *  ( A  l o g  ( P R I C E ) )  

I 



2% 

Same a s  Mp, but corrected  WAGE/ (PR71 *LFE* 
f o r  a v e r a g e  weekly h o u r s  H I ? i D / l O O )  
worked 
Gross N a t i o n a l  E x p e n d i t u r e  GME7 1 
in c o n s t a n t  197 1 d o l l a r s  
F i t t e d  v a l u e s  of Y ,  used in See appendix B 
t h e  d i s e q u i l i b r i u m  
e s t i m a t i o n  " 



T a b l e  2: Data S e r i e s  -- 

G R O S S  NATIONAL EXPENDITURE I N  COMSTAN!f (197  1 )  DOLLARS, 
A N N C l A L L Y  PRO!! 1 9 2 6 .  -- f l I L L I O R S  CF DOLLARS 

S O U C C Q S :  Data f r o h ? 2 6 - 1 9 7 ! 1  were t a k e n  from S t a t i s t i c s  
C a n a d a  (1983a.  O b s e r v a t i o n s  t o r  1976- 1482  were 
t a k c l n  from Canada  (1983d,  p .  9 ) .  

CONSU3PTIOM E X P E N D I T U R E  I N  C C N S T A N T  (1971)  D O L I . A R .  
A N N U A L L Y  PROM 1 9 2 6 ,  - MILLIONS CF DOLLARS 4 

Sources :  Data  from 1926-1975  were t a k e n  f corn S t a t i s t i c s  
C a n a d d  (1983a,  F 3 3 ) .  O b s e r v a t i o n s  t o r  1976-1982  were 
t a k e n  from S t a t i s t i c s  Canadd [ 1 Y H 3 d ,  p. 7 ) .  - 



( T a b l e  2, Continued.) . ' 

f 

-%= G 7  1  - + 
GOY E R H A E N T  CD RRENT EXPENDITURE 08  G O O D S  AND SERVICES 
IN CONSTANT ( 1 9 7 1 )  C O L L A R S ,  ANNUALLY FRO!! 1 9 2 6 .  .. 
-   ILL IONS OP D G L L A R S ,  

S o u r c e s :  Data from 1 9 2 6 - 1 9 7 5  were taken from Statistics 
Canada (198 3a, F 3 4 ) ,  Observations f o r  1976,- 1 9 3 2  were 
t aken  from S t a t i s t i c s  C a n a d a  (1983d p .  7 1 ,  

- .i i 

G R O S S  F I X E D  CAPITAL FORHATION I N  CONSTANT ( 1 9 7 1 )  D O L L A R S ,  
A N N l J A L L Y  FROM 1926.  - N I L L I O N S  CF D O L L A R S  ,- 

1 9 2 6  1 2 6 1 9 .  I 3 2 3 5 .  I 3845.  1 4254.  
1 9 3 0  ( ,3722, 1 2 7 6 2 -  ( 1 5 3 2 .  ( 1094 .  
1 9 3 4  I 1 3 7 9 .  ! 1 6 4 5 ,  1 1 8 7 0 .  I 2483 .  
1 9 3 8  ( 2 3 7 1 .  1 2295.  1 2619.  1 3 2 0 6 .  
1 9 4 2  ( 2 9 2 3 ,  1 2371 .  1 2486 ,  I 3182.  
1946 1 4207.  I 5316. 1 6 1 0 7 .  1 6553.  
1 9 5 0  1 7 0 4 2 .  1 7 0 6 8 .  f 7 8 9 2 .  1 8 8 6 1 ,  
1 9 5 4  1 9858. ( 9678. 1 l l Y 0 6 ,  1 1 2 2 h 2 .  
1958 1 1 2 1 2 5 ,  1 1 2 1 9 1 ,  ( 11790. 1 11748.  
1 9 6 2  J 1 2 2 7 5 .  1 12841.  1 14549 .  1 16259.  
1 9 6 6  ( , 1 8 0 1 5 ,  1 17942 .  1 1 7 9 h 4 .  I 18050-  
1 3 7 0  1 1 0 9 0 4 .  1 20800.  1 1945.  1 2 4 3 8 4 .  
1 9 7 4  1 25694 ,  1 2 6 6 6 1 .  1 J7731. ( 27606. 
1 9 7 8  1 27585.  1 29448 ,  I 30h01 .  1 32601.  
I 9 8 2  1 28798,  1 

sources: Data trom 1 9 2 6 - 1 9 7 5  *err t a k e n  from S t a t  isti& 
C a n a d a  (19R3a ,  F35), o b s e r v a t i o n s  f o r  1976-  1 9 8 2  were 
t a k e n  irora Statistics C a n a d a  ( 1 9 8 3 d  p. 7 ) .  



(Table 2, Continued.) 

V A L U E  OF P A Y S I C B L  C R A N G E  IN I N V E B T O R I E S  
I N  CONSTANT [ 1 9 7 1 )  D O L L A R S ,  A N N U A L L Y  
PROM 1 9 2 6 .  - H I L L I O N S  CF D O L L A R S  

Sources:  D a t a  f rotn 1926-1975 were taken from Statistics 
Canada [ 1 9 8 3 a ,  F 4 7 ) .  O b s e r v a t i o n s  f o r  1936- 1982  ;ere 
taken trom Statistics Canada (1983r1, p. 9 ) .  - 

E X P O R T S  CF G O O D S  A N D  SERVTCES IN CONSTANT ( 1 9 7 1 )  D O L L A R S ,  
A N N U A L L Y  F R O N  1 9 2 6 .  - H I L L I O N S  OF D O L L A R S  

Sources: Data from 1920-1975 were t a k e n  from ~ k t i s t i c . :  
C a n a d a  ( 1 9 8 3 a ,  F 5 1 ) .  O b s e r v a t i o n s  for 1976-1  982  were 
t a k e n  from Statistics Canada ( 1 9 8 3 d ,  p .  9 ) .  



( T a b l e  2, Continued,) 

I7 1  

I V P O R T S  CF GOODS A B D  SERVICES I N  CONSTANT [ 1 9 7 1 )  DOLLARS, 
A N N U A L L Y  PRUH 1926. - ! l I L L I O N S  OF D O L L A R S  

Sources: D a t a  f rom 1 9 2 6 - 1 9 7 5  were t a k e n  from S t a t i s t i c s  
C a n a d a  (1983a,  F 5 2 ) .  O b s e r v a t i o n s  f o r  1 9 7 6 - 1 9 8 2  were 
t a k e n  from S t a t i s t i c s  C a n a d a  (1983d,  p.  9 ) .  

T RPLICIT P R I C E  I N D E X E S  O F  G R O S S  N A T I O N A L  EXPENDITURE, 
1 9 7  I =  109 

Sources:  Data from 15) 26-  197 3 were t d k e n  from S t a t i s t i c s  
C a n a d a  (1983a ,  K172). O b s e r v a t i o n s  f o r  1 9 7 4 - 1 9 8 2  were 
t a k e n  from S t a t i s t i c s  Canada ( 1 9 8 3 d ,  p. 9 ) .  



, 

(Table 2, C o n t i n u e d , )  

P I N V  

IPJPLICIT P R I C E  I N D E X  G R O S S  FIXED CAPITAL FORMATEOH,  
197 1=100 

~ o n t c e s :  Data from 1926-1970 vere taken from Statistics 
Canada (1976, p ~ .  10-1 1, 110- 1 1  1, 210- 21 1) ,Observations 
for 1971-1982 vere taken f FOB Statistics Canada (1983d, 
pp. 9-8). 

PKAP 

R E & L  USER C O S T  OF C A P I T A L ,  I N C L U D T N G  C A P I T A L  G A I N S ,  
B A S E D  U P O N  A 7 P E R C E N T  A N N U A L  D E P R E C I A T I O N  RATE, 
A N N l J A L L Y  FROM 1 92'7.V 
1926 

4' 
Sources: Refer to PIHV, PR71, a n d  R10. For method of 
c a l c u l a t i o n  see remark a t  t h e  b e g i n n i n g  of  t h i s  a p p e n d i x .  



(Table ?, Contin~ue) 

I U P L I C I T  P R I C E  I N D E X  I I g P O B T S  OF G O O D S  A N D  S E R V I C E S ,  

* 4 
1971=100 

S o u r c e s :  Data f rom 1926- 1 9 7 5  were taken f r o m  S t a t i s t i c s  
C a n a d a  (1983a.  Kl83), Observations for 1976-1982  were 
taken f r o m  S t a t i s t i c s  Canada ( 1 9 8 3 d ,  p .  9 ) .  

PEXP 

I P l P L I C I T  P R I C E  I N D E X  EXPORTS Of G O O D S  A N D  S E R V I C E S ,  
1971=100 

S o u r c e s :  Data from 1326-1974 were t a k e n  from S t a t i s t i c : . ;  
Canada (1983a,  K182). O b s e r v a t i o n s  f o r  1975-1982 were 
taken f r o m  S t a t i s t i c s  C a n a d a  ( 1 9 8 3 d ,  p p .  8 - 9 ) .  

P 



~
....*

.*
... 

t
o

.
 

-
-

&
r

-
~

&
*

Y
-

F
-

P
Q

Y
 

Q
r

&
0

2
V

N
S

r
T

f
l

C
 

3
W

 
c

c
~

3
a

~
m

r
r

-
3

m
~

x
-

~
r

~
 

m
*

f
=

t
3

*
r

C
c

G
h

~
q

r
 

-
 - 



L P E  - 

E L I P L C Y I I E N T  OP THE CIVILIAN L A B O U R  FORCE, T E O U S W D S  
OF P E R S O N S  

S o u r c e s :  1926-1945: 3 t a t i s t i c s  Ca-nada (1983a .  D129) ; 
1946- 1965: S t a t i s t i c s  Canada [1983a ,  D l39 )  ; 
1966-1982: s t a t i s t i c s  C a n a d a  ( 1  9R3bf ~ . p 6 )  . S e e s  IF. 

LF U  \ 
.TJNEMPLOYFD L A B O U R  TOBCE, 
THOUSANDS 

; .  
1926 ( 6 5 .  1 116. 
1 9 3 0  1 481. 1 ' 741 .  1 826 ,  
1934  I 31, 1 625. 1 571 .  1 411. 

= 1938  1 522.  1 529. 1 423. 1 195,  
1942 1 135 .  1 - d76. 1 63. 1 73. 
1946. 1 1 6 3  I 110. I 1 1 4  I 141. 
1950  I 186.  1 126, 1 155. I 
1954  I 250. 1 245.  1 ' 197. 1 
1958 1 4 3 2 ,  1 3 7 2 .  1 446. 1 466. 
1962  1 390. 1 374.  1 324 ,  1 280. 
1966 1 

'r 
251 ,  1 296. 1 358. 1 362. 

1970 1 476.  I 53.5. 1 553. 1 515. 
1974 ( 514 ,  I 690. 1 727 ,  1 850. 
1979  1 911 ,  1 838. 1 867. 1 , 898. 
1 9 8 2  1 1 3 0 5 .  1 

sources: 1926-1 945: S t a t i s t i c s '  Canada (1983a,  D 132)  ; 
1946-1965:  S t a t  js t ics  Canada (1993a.  D142) ; 
1966-  1982: S t a t i s t i c s  C a n a d a  (1983b,  p.  1 3 9 ) .  -See LF. 

d 



(Table ?, G 0 n t i n u e . d .  ) 

POP 

E S T I E A T E D  POPOL E T I O N  O F  CAN AD A ,  T H O U S A  MDS OF 
PERSONS 

Sgurces:  Data from 1925- 1975  were t a k e n  f rom S t a t i s t i c s  
Canada (1983a.  A1). Observations for 1976-1982 were 
t a k e n  from S t a t i s t i c s  C a n a d a  (1983d,  p. 9 3 ) .  

CIVILIAN B O N - I N S T I T U T I O N A L  POPULATION, THOUSANDS 
O F  PERSONS 

Sources: 1926- 1945: S t a t i s t i c s  Canada ( 1 9 8 3 a ,  D126) ; vi 

1946- 1965: S t a t i s t i c s  Canada  (1983a,  Dl36)  ; 
1966-1982: Statistics Canada (1983b,  p. 2 7 6 ) .  



{ T a b l e  2- Coqt inued , )  

R10 

R A T E  OF I N T E R E S T  ON G O V E R N I Y E N T  B O N D S  WITH k 
MATURITY O F  LOHGEB THAN 10 Y E A R S  

Sources: 1 9 2 6 - 1 9 3 5 :  Neufeld ( 1 9 7 2 ,  pp. 5 6 5 - 5 6 6 )  ; 
1 9 3 6 - 1 9 7 7 :  S t a t i s t i c s  Canada (19R3a,  5 4 7 5 )  ; ' 

1978- 1981: Bank o f  C a n a d a  ( 1 9 8 2 ,  p ,  S 5 8 )  ;- 
1 9 8 2 :  Bank of Canada  11983 ,  p .  S 6 2 ) .  

B A G E  

WAGES, S A L A R I E S ,  AEJC SUPPLEMENTARY LABODR I N C G M E ,  
A N N U A L L Y ,  FROM 1 9 2 6 ,  IN MILLIONS O F  DOLLARS. 

Sources: Data from 19 26- 1974 were taken from S t a t i s t i c s  
Canada ( 1 9 8 3 a ,  E l ) .  Observations for 1 9 7 5 - 1 9 8 2  were t a k e n  
from Statistics Canada ( 1 9 8 3 d ,  p .  5) . 



( T a b l e  2- C o n t i n u e d . )  

K A P  

i Y I D  YEA3 WET CAPITAL STOCK OF ALL INDUSTRIES I N  
CONSTANT (197  1) DOLLARS, A N N U A L L Y  FBOH 1926. 
- FlILLIONS OF DCLLARS 

S o u r c e s :  Data  from 1926-71 were t a k e n  from S t a t i s t i c s  Canada 
( 1 9 7 8 b ,  p. 1 ) .  Gbservations f o r  1 9 7 2 - 1 9 8 2  vere taken from 
S t a t i s t i c s  Canada (1982 ,  p .  2 )  . 

P E R S O N A L  I N C O H E ,  A N N U A L L Y ,  FRO# 1 9 2 6 ,  IN MILLIONS 
O F  C U R R E N T  D O L L A R S  

S o u r c e s :  Data f r o m  1926-1975 v e r e  t a k e n  from S t a t i s t i c s  
Canada ( 1 9 8 3 a ,  F 8 l ) .  O b ~ e r ~ a t 1 0 I I ~  from 1976- 1982  were 
t a k e n  from S t a t i s t i c s  C a n a d a  (1 9 8 3 d ,  p. 7 ) .  



[ T a b l e  2-r ~ o n t i n u e d .  ) 

TAX 

D I R E C T  TAXES - PERSONS, A N N U A L L Y ,  PRO?! 1 9 2 6 ,  IN Y I L L I O N S  bf 
CURRENT D O L L A R S  

Sources: Data from 1926-1975 dre  taken from Statistics 
C a n a d a  (1983a,  F 1 0 3 )  . Observations for 1 9 7 6 - 1 9 8 2  a r e  
taken from Statistics Canada (1983i1, p. 7). 

11 

I N T E R E S T ,  D I V I D E N D S  A N D  MISCELLANEOUS INVESTRENT INCOME, 
ANWllALLY FRO!! 1 9 2 6 ,  IN W I L L I O N S  UP C'JBRENT D O L L A R S  

Sources: D a t a  f o r  1 9 2 6 - 1 9 7 5  were taken from S t a t i s t i c s  
C a n a d a  ( 1 9 7 6 ,  p p .  6-7 ,  106-107,  206-207)  . Observations for 
1976-1982  were t a k e n  from Statistics C a n a d a  ( 1 9 8 3 d ,  p. 5). 



A V E R A G E  N U B B E E  
IRDUSTRIES 

OF HOURS W O R K E D  PER WEEK, RANU'FACTURING 

Sources: Data were t a k e n  from S t a t i s t i c s  Canada (1983a,  
E l 3 l ) .  See remark a t  t h e  b e g i n n i n g  of t h i s  a p p e n d i x .  



A P P E I D I X  E: THE D E B I B I T I O A  OF Ji SHORT-801 LABOOB D E N B I D  P U l C T I O l  

I n  t h i s  a p p e n d i x  u e  der ive  the s h o r t - r u n  p roduc t ion  functi3n a n d  

l a b o u r  demand a lomg s i m i l a r  l i n e s  t o  Sneessens ( 1 9 8 1 ,  p p .  

88-90) . I n  the long-run c a p i t a l i s t s  a r e  a s s u m e d  t o  m a x i m i z e  
, . 

e x p e c t e d  p r o f i t s  b y  choice of i n p u t s  c a p i t a l  ( K )  a n d  labour ( L ) .  

T h e  p r o d u c t i o n  f u n c t i o n  is a s s u m e d  t o  b e  Cobb-Douijlas v j t h  

d e c r e a s i n g  r e t u rn s  t o  scale: 

D e n o t i n g  t h e  l o n g - r u n  e x p e c t e d  price L e v e l ,  wage rkte ,  a n d  t h e  

users'  c o s t  of c a p i t a l  w i t h  P e ,  We, a n d  C e  r e s p e c t i v e l y ,  we can  

wri te  t h e  p r o f i t  rndxirnizing programme a s  f o l l o w s :  

g t  a 1  a 2  
M A X  Z = Pe*(A*e * L  *K f - We*L - Ce*K 
l L ,  K f  

T h i s  d e f i n e s  t h e  o p t i m a l  l o n g - r u n  c a p i t a l  s t o c k  ( K O )  n'nd 'level, 

of e m p l o y m e n t ,  t h e  former of which can  b e  w r i t t e n  as: 



.a , 

Here, E and  D a r e  c o n s t a n t s  t h a t  a r e  d e f i n e d  a s  f o l l o w s :  

i 
We now p o s t u l a t e  t h a t  t h e  c a p i t a l i s t s '  f o r e c a s t  of r e l a t i v e  

p r i ces  is a w e i g h t ~ t l  surd of  p a s t  o b s e r v a t i o n s ,  where t h e  w e i g h t s  

a r e  a s s u m e d  t o  d e c l i n e  g e a m c t r i c a l l y ,  i , e ,  i n  a K o y c k  f a s h i o n  

( H a d d a l a ,  1 9 7 7 ,  E;. 3 6 0 )  . I  F o l l o n i n g  L u c a s  a n d  R a p p i n g  ( 1 9 7 0 ,  p.  

2 6 R )  we assume t h e  r e a c t i o n  p a r a m e t e r s  o f  t h e  Koyck l a g  t o  b e  

t h e  same f c r  b o t h  r e l a t i v e  f a c t o r  p r ices .  H e n c e ,  w e  c a n  write 

l o g  (We/Pe) a s  f o l l c v s :  

1 F o l l o v i n g  t h i s  p r o c e d u r e  r e s u l t s  i n  l o s i n g  o n l y  o n e  ohse rva t  i o n  
f o r  e s t i m a t i o n  p u r p o s e s .  S n e e s s e n s  e f f e c t i v e l y  uses a s i m i l a r  
m e t h o d  i n  t h e  e a ~ i r i c a l  i m p l e m e n t a t i o n  o f  h i s  moticl i n  t h a t  h e  
a l s o  imposes a Koyck t y p e  u e i g h t i n q  scheme o n  t h e  e x p e c t a t i o n s  
m e c h a n i s m  ( 1 9 0 1 ,  p ,  1 0 8 ) .  ,' 

P' 



Where B is t h ~  backshift o p e r a t o r .  Similarly, we c a n  write 

log(Ce/Ue) a s  f o l l c w s :  

'\ 

log (Ce/We) = ( 1 - b )  / ( I - b B )  *Loq (C/W) 
t t 

In  e q u a t i o n s  15)  a n d  ( h ) ,  W, ,P, a n d  C d e n o t e  a c t u a l  v d l u ~ s  o t  

the ua7e  r a t e ,  t h e  p r i c e  l e v e l ,  dnd t h e  users '  c o s t  of c a p i t a l  

f o l l o w i n g  e x p t t ~ s s i c n  f o r  t h e  expec ted  L o n q - r u n  opt imal  l e v e l  of 

t h e  c a p i t l l l .  s t o c k ,  w h i c h  i s  d e n o t e d  b y  K O :  

For e s t i m a t i o n  p u r p o s e s  we can e s t i t a a  t e  t h e  , cocf f i c i e n t s  o f  

e q u a t i o n  ( 7 )  a n d  u s e  t h e  pt 'edicted v~Luc! : ; ,  ticnoted b y  t h e  



s u p e r s c r i p t  "eM a s  instruments i n  t h e  s h o r t - r u n  p r o d u c t  i o n  
f- 

f u n c t i o n ,  which can then b e  written a s  fo ibows :  

I n  the s h o r t - r u n  l a b o u ~  is t h e  o n l y  v a r i a b l e  i n p u t ,  so  t h a t  t h e  

s h o r t -  r u n  l a b o u r  demand i s  j u s t  t h e  m a r g i n a l  productivity 
I 

c o n d i t i o n  af l a b o u r :  

Here. F = l o q ( a l * A ) / ( 1 - a 1 ) ,  A l t e r n n t i v r l y ,  wc cdn s u b s t ~ t u t t *  j h c h  

RtiS of e q u a t i o n  ( 4 )  i n t o  ( 1 0 )  a n d  rpgrt-:;s i n s t e n d :  

L l h  



( 1  1) l o g  (L ) = c l+c 2*t+c3*log (U/P) + c 4 * l o g  ( C / B )  
t a t t 

W h i c h  is t h e  e x p r e s s i o n  in t h e  t e x t  of c h a p t e r  3 ,  
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I n  t h i s  a p p e n d i x  ve s u r v e y  a number o f  m e t h o d s  that has  b e e n  

p r o p o s e d  i n  t h e  e c o n o ~ e t r i c  l i t e r a t u r e  t o  t es t  m o d e l s  t h a t  obey 

different r e g i ~ ~ s  a t  d i f f e r e n t  times. a u a n d t  presents 5 

different t e s t s ,  4 of w h i c h  r e q u i r e  RL e s t i m a t i o n  (1978,  pp .  

' -140-442).  I n  a c o r r e c t i o n  to O u a n d t ' s  p a p e r ,  G o u r i e r o u x  e t  a l .  

(198Ob) show t h a t  i n  t h e  p a r t i c u l a r  e x a m p l e  used b y  Q u a n d t  a l l  

these t e s t .  p r o c e d u r e s  are n e s t e d  a n d  a p p l i c a b l e ,  which is 

c o n t r a r y  t o  Q u a n 6 t 8 s  o v n  r e s a r k  i n  t h i s  respect  ( Q u a n d t ,  1 9 7 8 ,  
S 

p .  4 4 0 ) .  The ~ x a ~ ~ l e  u s e d  b y  C f u p d t  m a k e s  use of q u a n t i t a t i v e  

i c f o r ' e a t i o n  o n  p r i c e  c h a n g e s  in t h e  s i n g l e  aarket case ' ( 1 9 7 8 ,  

p p .  4 3 6 - 4 3 7 )  : 

F =  E: + a * ( Y d  - Y s )  a  2 0  
t t-! t t 

1 

Sere, P d e n o t e s  ths n o ~ i n a l  p r i c e  l e v k l ,  a n d  Y 1  a n d  Ys d e n o t e  
i. 

d e . a a n d  a n d  s u p ~ l  y r e s p e c t i v e l y .  Q n a n d t  p r o p o s e s  t h e  f o l l o w i n g  

t e s t s  of e q u i l i b r i n a  a g a i n s t  d i s e q u i l i b r i u a  ( 1 9 7 8 ,  p p .  4 4 0 - 4 4 2 ) :  

[i) Tests b a s e d  cn a, I f  ( l / a )  i s  e s t i m a t e d  t o  b e  cl3se to ze ro ,  

t h e n  a d j u s t m e n t  towards e q u i l i b r i u m  is  very q u i c k ,  a n d  h e n c e  

d i s e q u i l i k r i u a  i s  v e r y  u c l i k e l y .  

( i i) T e s t s  b a s e d  u l o n  t o e  p r o b a b i l i t y  t h a t  d e m n d  f a l l s  s h o r t  of 

s u p p l y ,  i . e .  p r f Y d < I s ) ,  v h i c h  c a n  b e  e s t i m a t e d  a l o n g  w i t h  the 

5 i s e q u i l i b r i u a  303e l .  E q u i l i b r i u a  v o a l d  i a p l y  t h a t  



(i ii) T e s t s  b a s e d  n pon e ~ b e d d i n g  p r o c e d u r e s .  T h i s  p r u c e d  u s e ,  

o r i g i n a t i n g  w i t h  t h e  wcrk o f  C o x  i n  t h e  case of n o n - n e s t e d  

h y p o t h e s e s ,  t a k e s  a  g e o a e t r i c  ' a v e r a g e  ( w i t h  p a r a m e t e r s  b a n d  
/ 

[ I - b )  ) o f  the d e n s i t y  f u n c t i o n s  a s s o c i a t e d  w i t h  t h e  , two 

d i f f e r e n t  h y p ~ t k e s e s  a n d  t e s t s  w h e t h e r  t h e  e s t i m a t e  o f  b is  

c l o s e  t c  z e r o  o r  u n i t y :  

G i v e n  t h e  r a n d o n  v a r i a b l e  y, F[y) d e n o t e s  t h e  compound  d e n s i t y  

f u n c t i o n ,  31y) a n d  E(p) d e n o t e  t h e  d e n s i t y  f u n c t i o n s  a s s o c i a t e d  

w i t h  d i s e q u i l i b r i c a  a n d  e q u i l i b r i u m  f o r m u l a t i o n s  r e s p e c t i v e l y ,  

a n d  k is a c o n s t a n t  ensuring t h a t  F ( 7 )  is a p r o p e r  d e n s i t y  

f u n c t i o n  [ J u d g e  st a l . ,  1980 ,  p ,  0 3 B ) .  This tes t  c a n  b e  u s e d  f o r  
.% 

n o n - n e s t e d  a s  well a s  n e s t e d  h y p o t h e s e s ,  a n d  h a s  b e e n  r e f i n e d  b y  

a  n n n k ~ r  o f  s u b s e q u e n t  a u t h o r s  ( J u d g e  e t  a l , ,  1980,  pp .  

U 3 6 - 4 3 8 ) .  1 ------------------ 
l s p e c i f i c a l l y ,  ue c a n  m e n t i o n  t h e  work of P e s a r a n  (197'4) and  
P e s a r a n  a n d  D e a t o n  (19781,  t h e  l a t t e r  o f  w h i c h  c o u l d  be  a p p l i e d  
i f  t h e  e q u i l i b r i u m  a n d  d i s e q u i l i b r i u m  m o d e l s  were e s t i m a t e d  
n s i n g  I t o ' s  F I H L  e s t i m a t i o n  p r o c e d u r e  ( I t o ,  1980)  . I n  p r a c t i c e ,  
h o v e v ~ r ,  d u e  t o  t h e  h i g h  c o r c ~ u t a t i o n a l  c o s t s  i n v o l v e d ,  t h e  
e s a r a n - D e a t o n  a p p r o a c h  h a s  n o t  b e e n  n s e d  e x t e n s i v e l y .  , -Ezecen t ly ,  
D a v i d s o n  a n d  H a c f t i n n o n  (1981)  d e v e l o p e d  a  n u m b e r  of t e s t s  u h i c h  
a r e  a p p l i c a b l e  t o  the n o n - n e s t e d  case. U n f o r t u n a t e l y ,  these 
t e s t s  a r e  n o t  s t r a i g h t  forward i n  t h e  s w i t c h i n g  regression c a s e  
s i n c e  t h e  1 i k e l i h c c . l  f u n c t i o n  is h i g h l y  n o n - l i n e a r ,  a n d  o n e  
r o u l d  n e e d  t o  o b t a i n  PIL e s t i m t e s  of the p a r a m e t e r s  i n  o r d e r  t o  
b e  a b l e  t o  u s e  t h e  ( r e l e v a n t )  ?- test  ( D a v i d s o n  a n d  YacKinnon,  
1 9 5 1 ,  F. 7 8 2 ) .  S e e  Pesaran ( 1 9 8 2 )  f o r  a c o m p a r i s o n  o f  t h e  l o c a l  
p o v e r  of the P e s a r a n - D e a t o n  a n d  3 a v i d s o n -  LIacKinnon t e s t s .  



(iv) T e s t s  b a s e d  o n  t h e  l i k e l i h o o d  r a t i o  ( L = L e / L d )  , w h e r e  L e  a n d  

Ld d k n o t e  t h e  ~ a x i r e n m s  , o f  t h e  e q u i l i b r i u m  a n d  d i s e q u i l i b r i u m  
- 5  

l i k e l i h o o d  f u n c t i o n  r e s p e c t i v e l y ,  This t e s t  is s t r i c t l y  s p e a k i n g  

o n l y  v a l i d  i f  t h e  t w o  h y p o t h e s e s  a r e  nested.. I n  t h a t  c a s e  

- 2 * l o g ( L ) f i s  t h e  a ~ ~ r o g r i a t e  t e s t  s t a t i s t i c .  

( v )  Tests b a s e d  on p o s t e r i o r  o d d s .  Q u a n d t  a p p r o x i m a t e s  t h i s  

r a t i o  of p o s t e r i o r  o d d s  by t h e ' r a t i o  o f  m e a n  l i k e l i h o o d  of t h e  6 
two hypotheses ( 1 9 7 8 ,  F. 4 4 2 ) .  

Q u a n d t  p e r f o r m s  a n u m b e r  of s a m p l i n g  e x p e r i m e n t s  f o r  m e t h o d s  

(i), (ii), ( i v ) ,  a n d  ( v )  w h i c h  s u g g e s t  that (i) a n d  ( i v )  h a v e  

e x c e l l e r t  - p o w e r ,  b u t  a l s o  a h i g h  p r o b a b i l i t y  ,of t y p e  I e r r o r s .  
.- 

F u r t h e r m o r e ,  i t  t u r n s  o u t  t h a t ,  all test  p r o c e d m e s  b e h a v e  well 
rl -- 

i n  a  q u a l i t a t i v e  s e n s e  (1978,  pp .  445-447) . 
As was p o i n t e d  out a b o v e  i n  a p p e n d i x  E ,  t h e  YL m e t h o d ,  

-=d 

c o a p l i c a t e d  a s  i t  is i n  t h e  s i n g l e  n i a r k e t  case, becomes a 

a n l t i p l e  more c o m p l i c a t e d  i n  . - t h e  two a a r k e t  case w i t h  

s p i l l - o v e r s .  This makes a n y '  t e s t  based u p o n  RL e s t i a a t i o n  
'b' 

compu t a t  i o n a l l y  b u r d e n s o m e  and i m p r a c t i c a l  (Hvang, 1980,  p. 

3 1 9 ) .  Quandt8s t e s t  ( i)  is s i m p l e  e n o u g h  e v e n  i~ the two a a r k e t  

case,  k u t  is a l s o  subject t o  t h e  s e v e r e  e c o n o m i c  t h e o r e t i c a l  

p r o b l e a s  z e n t i o n e d  i n  c h a p t e r  2 ,  n a ~ e l y  t h e  f a c t  t h a t  p r i c e  ( a n d  

wage) a d j u s t m e n t  e q u a t i o n s  a re  u n f o u n d e d  o u t s i d e  of  e q n i l i b r i o m ,  

Therefore, methods which use q u a n t i t a t i v e  i a f  o r e r a t i o n  o n  p c i c e  

a n 2  w a g e  33 just leent a e c h a n i s n s ,  l i k e  for e x a ~ p l e  Bowden  ( 1  9 7 b a ,  

1 9 7 3 5 )  a n d  I t o  a n 3  Z e d 3  ( f 9 8 1 ) ,  a r e  a l l  r i s k y  i n  t h a t  t h e y  zap . 
i n t r o d u c e  s e r i o u s  a i s s p e c i f i c a t i o n .  " C o n s e q u e n t 1  y ,  t h e  test 



F 

results c a n  be very s e n s i t i v e  t o  a l t e r n a t i v e  a s s u r a p t i o n s  a b o u t  

, - the' p r i c e  t a n d  wage] a d  j o s t m e n t  ~ r o c e s s [ e s ] ~  (Huang, 1 9 9 0 ,  p .  
, ~ 

9 

3 2  1) , Bow3en s p e c i f i e s  t h e  following p r i c e  a d  j u s t m e n  t prDcess  

Where P a n 9  P e .  d e n o t e  t h e  a c t u a l  a n d  m a r k e t  c l e a r i n g  p r i c e  Level 

r e s p e c t i v e l y .  The r ; u l l  h y p o t h e s i s  can b e  test& b y  e s t i a a t i n g  ar, 
G 

w h i c h  can b e  seen a s  a t i m e a s u r e  of the d r a g  i n  s a rke t  c l e a r i n g n  

[Bowden,  1978a, F .  7 1 3 ) .  I f  m = O ,  then t h e  n u l l  h y p o t h e s i s  c a n n o t  

be  re jecte3. 

Huang ,  o n  t h e  o t h e r  h a n d ,  d e v e l o p s  a n  i n t e r e s t i r k ?  t e s t  i n  

v h i c h  t h e  d i f f e r e n c e  b e t w e e n  e q u i l i b r i u a  a n 3  d i s e q o i l i b r i t l s  i s  

i n t e r p r e t e d  a s  a t ~ s t  o f  p a r a m e t e r  s t a b i l i t y ,  w i t h o u t  t h e  n o e l  

of  p o s t u l a t i n g  a q u a n t i t a t i v e  p r i c e  a d j u s t a e n t  n e c h a n i s s  ( I g S O ,  

p. 323) .  T h e  m a i n t a i n e d  h y ~ o t h e s e s  a r e  t h a t  t h e  deslan'3 a n 3  
% 

s u p p l y  e q u a t i o n s  a r e  c o r r e c t l y  s p e c i f i e d  a n 3  t h a t  311 a r a a e t e r s  
I 

a r e  s t a b l e  over tiae I F .  3 2  1 ) .  EIvang ~ a l c o l a t e s  t h o  r ecurs ive  

r e s i d u a l s  a n d  uses c u s u ~  a n d  c u s u ~  of s q n a r e s  tests i n  o r j e r  t c ~  
\ 

d e t e c t  s i 3 n i f i c a n t  5 e p a r t w e s  f r o 3  s t a b i l i t y  ~f t h e  ~ s t i a a  t e l  

af  t h e s e  t e s t s  I t i s  e x p e c t e d  t o  2ecrease 2s t h e  f ~ e q i e z c y  of ------------------ 
2 T h e  s t a n d a r d  r ~ f e r e 2 c e  f o r  t k e  zqsun 3n- l  cxs.1~1 of s y l 3 r e s  t e s t s  
i s  %own e t  31, ( 1 3 7 5 )  



p a r a m e t e r  c h a n g e s  w i t h i n  a g i v e n  s a m p l e  i n c r e a s e s n  (1980 ,  p .  

326) .  

The two m a i n  o b j e c t i o n s  t o  Hvang's r ae thod  a re  (i) t h e  - c u s u m  

a n d  cosum o f  squares t e s t s  are n o t  a p p l i c a b l e  i f  t h e  p r i c e  l e v e l  

i s  e n d o g e n o u s  ( A v a n g , h O ,  p .  3 2 3 ) .  a n d  ( i i )  i f  t h e  s a m p l e  s i z e  

is large a n d  t h e  e c o n o m y  s w i t c h e s  t o  d i f f e r e n t  r e q i r n e s  q u i t e  

,A f r e q n e n t l y ,  t h e n  t h e  p o w e r  of t h e  t e s t  w i l l  be low (p. 3 3 0 ) .  As 

i n  t h e  case of  t e s t s  m e n t i o n e d  i n  t h i s  a p p e n d i x ,  H w a n g v s  

tes ts  a r e  o b v i o n s l p  a l s o  dependent u p o n  t h e  q u a l i t y  of  t h e  

k p e c i f  i c a t i o n  t h a t  is  u s e d .  A l t h ~ u g h  i t  may b e  c o n c e p t u a l l y  

p o s s i b l e  t o  e x t e n d  B v a n g v s  a n a l y s i s  t o  t h e  t w o  m a r k e t  case, t h i s  

w o u l d -  n o t  be  s t r a i g h t f o r w a r d  d u e  t o  t h e  e n d o g e n o u s  s p i l l - o v e r  

t q m s  i n  t h e  demand  a n d  s u p p l y  e q u a t i o n s .  Instead, we use t h e  

s i m p l e ,  a n d  a d m i t t e d l y  a d  b o c ,  p r e d i c t i o n  c r i t e r i o n  w h i c h  f i t s  

i n  laore c l o s e l y  w i t h  t h e  m e t h o d o l o g i c a l  s t a n c e  t a k e n  i n  c h a p t e r  

3 .  

< 
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