
~erki3sidn is hereby grated to h e  NATIONAL LIBRARY bF L*autorisation est. par la prdsente, accwdds d Is B I ~ L I O T H ~ *  

CANADA to microfilm this thesis and to lend or se l l  m p i e  OUE NATION& DU CANADA de tnicrdilmer cetts thdse st 

of the film, de preter ou de vendre des exemplaites du film. ' ' 

,The author reserves other puhl ication rights, and neither the L'auteur se rdserve Ies autres droits de publicstian; ni is 

thesis~norextensiveext~ctsfromitmaybeprintedorother-  th~senidelongsewtraitsdecelle-cinedoivent&treimprimds . 
I.. 

wise reproduced without the author's written perdissim. 
P ' 

w autrernent reproduits sans l'autorisetim BctW dd Ie8uteur. 

DATED/DAT~ I Y  14 / SIGNED/SIGNCI 
- 

- -- , - -- - - - -. 











r J 

l e v e l  o f  i n v e s t m e n t  w i l l  s h i . f t  t h e  m a r g i n a l  e f f i c iGrscy  o f L  " . -  
b 

, .- = I  +l 

-$ 
i c a p i t a l  s c h e d u l e .  I n  consequence ,  t h e  a n a l y s i s  o f  t h e  

d e t e r m i n a t i o n  of  a g g r e g a t e  i n v e s t m e n t  i s  r a t h e r  more c o m -  

p l e x  t h a n  i s  u s u a l l y  quggested ' .  T h i s  r a i s e s  doubt;  a b o u t  - - -  - 

t h e  c o n c l u s i o n s  d e r i v e d  from t h e  f i i c k s i a n  IS-LM a n a l y s i s  
. . "-+ 

(which assumes t h a t  t h e  m a r g i n a l  e f f i c i e n c y  o f  cap<al 
k 

s c h e d u l e  i s  f i x e d )  and so an' a l t e r n a t i v e  a n a l y s i s  t o  i n c l u d e  

t h e  m o n e t a r y ' m a r k e t  i s  d e v e l o p e d .  T h i s  s u g g e s t s  a n  i n s t a -  

b i l i t y  i n  c a p i t a l i s t  economies  and ' t h e  p o s s i b i l i t y  o f  t h e  
4- 

e x i s t e n c e  of  unemployment ' t r a p s '  where marke t  f o r c e s  

serve t o  i n c r e a s e  t h e  l e v e l  o f  unemployment. I t  i s  apgued 
t J - 

t h a t  t h e  n a t u r e  o f  t h e s e  c ~ n c l u s i o n s  is  more i n  k e e p i n g  ' 

w i t h  t h o s e  t h a t  Keynes drew # i n  t h e  ' G e n e r a l  Theory '  t h a n  

a r e  t h e  c o n c l u s i o n s  o f  IS-LM a n a l y s i s .  , 

, 4 b  



a l s o  h a s  a  n o n ~ n e g a t i v e  s l o p e .  However, t h e  s l o p e  o f  

. . t h e  l ong  run  s c h e d u l e  i s  less s t e e p  t h a n  t h a t  o f  t h e  i n t e r -  
B 

\ m e d i a t e  run  @schedule and t h e  l a t t e r  h a s - a  -1 sser slope - - - - - -  

i 
t h a n  t h e  s h o r t  r u n  s chedu le .  Fur thermore ,  t h e  ' t h r e e  

s c h e d u l e s  a r e  r e l a t e d  i n  a  h i e r a r c h i c a l  f a s h i ~ n ; ' t h e  l ong  

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

run  s c h e d u l e  and  t h e  i n t e r m e d i a t e  r u n  s c h e d u l e  de t e rmin ing  

,d 
t p o s i t i o n  of t h e  s h o r t ,  run schedu le .  

. i Z 

A number o f  c o n c l y s i o n s  $re drawn whi'ch d i f f e r  

* s i g n i f i c a n t l y  from f36se d e r i v e d  from t h e  p e r s p e c t i v e  o f  - 
%-., ' -- - -- - -- . . 

dynamic e q u i l i b r i u m .  The most i m p o r t a n t  and g e n e r a l  r e s u l t  
3 

is  t h e  demons t r a t i on  o f  a non-negat ive  r e l a t i o n  between 

a t h e  r a t e  of p r o f i t  and t h e  l e v e l  o f  a g g r e g a t e  demand. 
t 

W h i l s t  the.  i n t r o d u c t i o n  o f  t h e  i n s t a l l a t i o n  o f  c a p i t a l  

(v) 

C 

. .? 
c & a 



t h a t  t h e  r e l a t i o n s h i p  between t h e  r a t e  o f  p r o f i t  and, a<- 
' 

i 

I 

a g g r e g a t e  measure o f  t h e  c a p i t a l / l a b o u r  r a t i o  c a n , b e  /+ -v 
e i t h e r  p o s i t i v e  o r ' n e g a t i v e .  Hence t h e  former  r e l a t i o n -  l 

s h i p  may'be c o n s i d e r e d  a n a l y t i c a l l y  mor'e r e l i a b l e  t h a n  t h e  , 

* -% 

o f t e n  p o s t u l a t e d  n e g a t i v e  n a t u r e  o f  t h e  la t ter .  The n a t u r e  
3 a 

;9f the r a t e  of  p r o f i t  s chedu le  i m p l i e s  t h a t  market  ' f o r c e s  
a, I 

w i l l  cause  i n s t a b i l i t y  i n  c a p i t a l i s t  economies. T h i s  

i n s t a b i l i t y  i s  n o t  e l i m i n a t e d  when monetary f a c t o x s  and t h e  
i 

i n f l u e n c e  o f  c a p i t a l  accumulat ion a r e  i n c l u d e d  i n t o  t h e  , 

- - - - -  - 
a n a l y s i s .  The s c h e d u l e ,  p rov ides -  a n  e x d l a n a t i o n  f o r  t h e  

e x i s t e n c e  of Keynes' unemployment t r a p s  and o f  t h e  bus iness ,  
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c INTRODUCTION L 
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. < 

' . ~ k @  i ? h e o r e t i c a l  e x p l a n a t i o n  o f  t h e  r a t e  o f  p r o f i t  - lr 
C h '  2 * 

. 
d qq is  one o f  t h e  most c o n t r o v e r s i a l  areas o f  economic 

I 1 -  

1. , , .f 

h- 
* .  

3n r e c e n t  y e a r s ,  there h a s  been a c o n s i d e r a b l e ' a m o  
- .  

c r i t i c i s m  of t h e  Neo-Classical Theory o f  the - rate o f .  p r o f i t  
, - .  

- .  ( surveyed  i n  Rarcourt -1972). There  heis a lso been t h e  dev- ' 

, *. ? P .  

elopment of  an a l t e r n a t i v e  t h e o r y ,  the Neo-Keynesian Theory. . 
1 ,  

However, bo th  t h e o r i e 5  are s e r i o u s l y  weakened by t h e i r  reli- 

+ -  

# 

ante on  a dynamic e q u i l i b r i u m  framework.. Both t h e s e  t h e o r i e s  ' s 

ean o n l y  o p e r a t e  i f  khe s t r i n g e n t  c o n d i t i o n s  r e q ~ i r e d ~ f o r  ' 
b 

dynamic e q u i l i b r i u m  are m e t .  , 

.The aim o f  t h i s  t h e s i s  i s  t o  go  beyond t h e  s t r r q t u r e s  - - -- - 

- - 
. ,  i 

o f  dynamic e q u i l i b r i u m  a n a l y s i s  and t o  deve lop  a t h e o r y  o-f 

-j0 , - .  t h e  r a t e  of p r o f i t  i n  a framework which can a l l o w  for t h e  

I 3 
e x i s t e n c e  o f  d i s e q u i l i b r i u m  i n  some marke ts .  The requi rement  

t h a t  a l 1 , v a r i a b l e s  c o r r e s w n d  t o  t h e i r  e q u i l i b r i u m  magnktudes 

i s  ex t remely  demanding and a l s o  u n r e a l i s t i c .  ~ y a n a m i c  equi1ibri.u.m 

r e q u i r e s  t h a t  t h e  c a p i t a l  s t o c k  be  t h e  e q u i l i b r i u m  o r  op t ima l  
,i 

n* 

s t o c k .  , I f  t h e  n a t u r e  pf  c a p i t a l  goods 1s . t h a t  t h e y  are non- 1 m a l l e a b l e  ,and t h a t  it i s  c o s t l y  t o  con r t  t h e  cap ' i t a l  good need- 
0 P 

ed  f o r  one technique, i n t o  the c a p i t a l  g od needed f o r  a rreighbour- 
1 

ing t e c h n i q u e ,  t h e n  it fo l lows  t h a t  time and economic r e s o u r c e s  . 

, a r e  needed t o  chapge t h e  n a t u r e  of t h e  c a p i t a l  s t o c k .  During 
i, 

such a change,  &e c a p i t a l  s t o c k ' w i l l  n o t  be  the bp t ima l  

s t o c k .  ~ u r t h e m r e ,  it may be the case t h a t  d u r i n g  t h e  ' 

4 ' 
s 
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4 1 .  + =  
change t h e  d i s e q u i l i b r i u m  i n ' t h e  c a p i t a l  marke t  ' w i  < " s p i l l  

. d - 

o y e r "  and,  a i i e c l  o t h e r  markets:; ~ h i j ,  i n  t u r n ,  w i l l  a f f e c t  
lPrD 

t h e  rate of p r o f i t ,  t h e  lev61 6f i nves tmen t  and o t h e r  aggre-  
Q L 

- g a t e  magni tudes .  Indeed ,  t h e  impact  of  t h e .  ad ju s tmen t  p r o c e s s  
' . .  . * . - 

may b e  s u f f i c i e n t l y  d i s r u p t i v e  t o  p r e v e n t  a  passage' t o  a  " 
3 J 

r* 

4 c e q u i l i b r i u m .  

4 
i 

6++' I n s t e a d  .of s t a r t i n g '  w i t h  the* assumGtion th& - $11 
t - -  -& 

' - marke t s  are i n , e q u i l i b r i u m ;  t h e  t h e o r y  deve loped  h e r e L  w i l l  
Y 

s t a r t  w i t h  t h e  assumpt ion t h a t  o n l y  t h e  produck marke t  nee'd-,- 
, 

* a  

be  i n  e q u i l i b r i u m .  - T h i s  l a t t e r  e q u i l i b r i u m  r equ i r emen t  i s ,  
/= 

o f  c o u r s e ,  t h e  b a s i s  o'f Keynesian economics and t h u s  ' t h e  

t h e o r y  developed h e r e  w i l l  have  &any i m p l ' i c a t i p n s  fo.? Keynesian 
- &  

Economics. S i n c e  'dynamic e q u i l i b r i u m  is a  s p e c i a l  c'ase o f  - + , - '  

- - 

! - \ - -- 
- - 

Keynesian e q u i l i b r i u m ,  i . e. t h e  c o n d i t i o n  t h a t  ' a l l  marke t s  '. 
* 

be i n  e q u i l i b r i u m  i n c l u d e s  @the c o n d i t i o n  t h a i  one  marke t  b e  , l , ~  
* - 

+ ,  

i; e q u i l i b r i u m ,  a  Keynesian t h e o r y  p f  t h e  ra te  o f  - p r d f i t  ban 
P 

b e - a n a l y z e d  i n  a  s i t u a t i o n  o f  dynamic e q u i l i b r i u m .  H,ence t h e  
: b 

4 

t h e o r y  developed h e r e  w i l l  have  i m p l i c a t i o n s  f o r  t h e  " l o n g  

run." Fur thermore  because  t h e  t h e o r y  i s  a p p l i c a b l e , t o  bo th  
-< * 

1 

dynamic e q u i l i b r i u m  and Keynesian e q u i l i b r i u m ,  it a s  b e  used . 
I - 

.. 3 7 
t o  shed  l i g h t  o n  t h e  nature of a d j u s t m e n t  Between states 

, -  * 

o f  dynaq i c  e q u i l i b r i u m .  \ 

i .. 
Chap te r  I1 p r e s e n t s  an  e x p o s i t i o n  o f  t h e  two most . 

* . + 

w i d e l y  accep t ed  t h e o r i e s  o f  t h e  r a t e  o f  p r o f i t ,  t h e  Neo- 

i J 

C l a s s i c a l  Theory and t h e  Neo-Keynesian ~ h e o r y .  I t  i s  shown . * e 
I .  - 9 

L 

i 
2 
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,CHAPTER f1 
.. 

.ALTERNATIVE THEORIES O F  THE RATE O F  PROFIT - 

. . 
3 .  The two 'most widely  accep ted  aed  used t h e o r i e s  of  , 
P 

t h e  r a t e  .of, p r o f i t  a r e  t h e  . . Neo-Class ical  Theory and t h e  Neo-, 

, Keynesian Theory. I n  t h i s  c h a p t e r ,  t h e s e  t h e o r i e s  are des- 
* $4 f . 

, , c r i b e d  and compared. 
. , 

t h e b r e t i c d  framework. T h i s  somewhat c o n f i n i n g  framework, i s  
* :-+ 

c r i t i c i z e d  i n  Chapter  I11 a&$ r ep l aced  w i t h - a n  a l t e r n a t i v e  

methb.dology which l e a d s  t o  a' r i c h e r  t heo ry .  T h ' s  i t heo ry  w i l l  

be  d e v g s p e d  i n  t h e  remaihder  o f  t h e  t h e s i s .  
' 

- - - - - - - - - - - - - - - - 

r 

The Neo-Class ical  Theory o f  t h e  r a t e  ~f  ' p r o f i t  i s  

p a r t  of t h e  Neo-Class ical  Theory o f  g e n e r a l  e q u i l i b r i u m .  Due 

t o  i 6 s  g e n e r a l  e q u i l i b r i u m  framework it i s  mis l ead ing  t o  s ay  = 

a/ 

t h a t  ;his o r  t h a t  v a r i a b l e  ' de te rmines  t h e  rate o f  p r o f i t .  The 

c a u s a l i t y  i n  t h e  m o d e I $ i s  n o t  u n i d i r e c t i o n a l ;  any s i n g l e  v a r i -  

a b l e  h a s  an i n f l u e n e e ,  a l b e i t  o f  va ry ing  q u a n t i t a t i v e  s i g n i f i -  
' /  - 

* cqnce ,  on each  o f  ' t h e  o the ' r  v a r i a b l e s  i n  t h e  system. Thus, 

' -\ 
i n s t e a d  o f  s a y i n g  t h a t  one v a f i a b l e  de t e rmines  B. an'other,  t h e  

~ e o i ' c l a s s i c a l  approach is  t o  s$y \ t h a t  a v a l u e  of one  v a r i a b l e  

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

a n o t h e r  v a r i a b l e .  
- " 

7 

I n  view of t h e  comments above, ,  t h e  b e s t  way o f  des-  
I 744 

'd 

c r i b i n g  t h e  Neo-Class ical  Thegry of  t h e  r a t e  o f  p r o f i t  i s  t h a t  



* c. 
4 

, ->  

* - 
I ,  - 5 -  

each  tebhnique  Bf p r o d u c t i o n .  i s  a s s o c i a t e d  w i t h  a p a r t i c u l a r  
, - 

rate of p ? o f i t ,  i. e. t h a t  a  technique.  o f  p r o d u c t i o n  w i l l  o n l y  -; 
P &- * 

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

v a l u e  o f  the" ra te  of p f b f i t .  A " t echn ique"  may be  viewed as 

.* 1 

a p a r t i c u l a r  s t r e a m  o f  o u t p u t s  and i n p u t s , .  e .g.  a p o i n t  on an  

i s o q u a n t  . t 
-- - * --d- 

: .~rdy-&----~ 
- ' 

, L - -  F--4---4-v*-Lzz2- 
c v z = y E p - r - - ,  2 * > - -  

The r e l a t i o n s h i p  between t echn iques  and t h e  rate ~f 

p r o f i t '  can  b e  s e e n  by c o n s i d e r i n g  t h e  f a c t o r  p r i c e  cu rve  o f  
J 

e,ach technique .  A f a c t o r  p r i c e  c u r v e  f o r  a  t e c h n i q u e  "I 
b+ 

t h e  m a k i m u m  r a t e  . o f  . p ro f  it c o n s i s t e n t  w i t h  each  wage r a t e .  

* ( C o n s i s t e n t  i n  t& s e n s e  t h a t  wage payments and p r o f i t  payments 
" 4 

- - --- - - ----- - j u s t  a b s o c b ' t h e  n e t  o u t p u t  o f  t h e  technique.-) Th i s  i s  shown 
- t.6 - 

$AS 

i n  F i g u r e  1 as a downward s l o p i n g  l i n e  which r e f l e c t s  the f a c t  
-L 

t h a t  t h e  lower t h e  wage rate t h e  h i g  e r  t h e  r a t e  o f  p r o f i t .  3 ,  
I 

\ 
i $ .  

\* 

wage 
r a t e  

1 

wage 
rake 

... 

A r a t e  o f  p r o f i t  r ake  o f  
p r o f i t  

4 6 

F i g u r e  1 ,-. 
J F i g u r e  2 

F 

Y . j y  
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"1 , 
NOW let us  suppose t h e r e  a r e  many t e c h n i q u e s  and 

. 3  

p l o t  t h e  f a c t o r  p r i d e  cu rve  a s s o c i a t e d  w i t h  each'  techniqlle --- ? 
on t h e  same diagram. (F igu re  2 ,  i n  which t h r e e  f a c t o r  p r i c e  

cu rves  a re  drawn, . one f o r  each  of t h g  t h r e e  t echn iques .  a ,  
, . 

s and v )  The e n v e l o p e ' o f  a l l  t h e  f a c t o r  p r i c e  c u r v e s  i s  c a l l e d  , 

L* ' t h e  f a c t o r  price.  f  r o n , t i e r .  The s i g n i f i c a n c e  o f  t h e  f a c t o r  
* 

$6 4 

p o s s i b l e  rate o f  p r o f i t  open t o  t h e  economy when a l l  t echn iques  

a r e  cons ide red  . 
Now s u p p o s e - t h a t  t h e r e  a r e  an infinity of  t echn iques .  

Provided t h a t  t echn iques  a r e  such t h a t  t h e r e  are no r e s w i t c h i n g  

p i n t s  ( B p e i ~ t e r ,  S h e s h i n s k i ,  and Levhar i  1966, ~ a r c o u r t  1972) , 
. 

each t e c h n i q u e ' s  f a c t o r  pr ' ice c u r v e  w i l l  o n l y  touch t h e  f a c t o r  
, 

p r i c e  f r o n t i e r  a t  one  p o i n t .  Thus; each p o i n t s o n  t h e  f a c t o r  

p r i c e  f r o n t i e r  i s  a s s o c i a t e d  w i t h  j u s t  one t echn ique  o f  produc- 
+ 

t i o n .  - The f a c t o r  p r i c e  " f r o n t i e r  r e p r e s e n t s  t h e  r e l a t i o n  between 

t h e  t echn ique  o f  p roduc t ion  and t h e  r a t e  o f  p r o ' f i t  which w a s  

d e s c r i b e d  above a s  t h e  Neo-Class ical  Theory o f  t h e  rate o f  p r o f i t .  

For t h e  ~ e o - ~ l a s s i c a l  Theory of  t h e  rate o f  p r o f i t  

t o  h o l d ,  i t  i s  neces sa ry  t h a t  t h e  economy be  on  t h e  f a c t o r  p r i c e  . 

' f r o n t i e r .  I n  F i g u r e  3 t h i s  r e q u i r e s  t h a t  i f  t h e  economy i s  

us ing  t echn ique  a a s  i t s  method o f  p roduc t ion ,  t h e n  t h e  ra te  o f  

p r o f i t  i s  equa l  t o  p a  and t h e  wage ra te  i s  e q u a l  t o  wa. 

To d e m n s t r a t ' e  t h a t  the economy w i l l - i n  f a c t  b e  on t h e  

~ a & o r  P r i c e  F r o n t i e r ,  Neo-Class ical  w r i t e r s  a rgue  t h a t  t h e  

combinat ion o fo t echn ique  a and wa and p a  is t h e  o n l y  'combination 



\ c o n s i s t e n t  w i t h  s t e a d y  s t a t e  equ i l ib r ium,  o r  m @ r e  s p e c i f i c a l l y  

w i t h  c a p i t a l  market  equ i l ib r iom.  Any o t h e r  combination of. the 
, . 

wage r a t e  a n d , r a t e  of p r o f i t  w i l l  induce a  change i n  the  tech-  ' * 

. n ique  of product ion .  For example, i f  w and p i  and technique  B 

a is considered,'entrepreneurs w i l l  be a b l e  t o  i n c r e a s e  t h e i r  
i - 

e a r n  a t  ra te  of r e t u r n  equal t o  p B ' I n  f a c t  i n  g e n e r a l  any . 

p o s i t i o n  to  the l e f t  of t h e  f a c t o r  p r i c e  f r o n t i e r  i s  i n f e r i o r  



The economy moves t o  t h e  f a c t o r  p r i c e  f r o n t i e r  by 

the p r o c e s s  o f  s u b s t i t u t i n g  t e c h n i q u e s ' o f  p roquc t ion .  I n  t h e  

example above, t h e r e  was a s u b s t i t u t i o n  -of t e c h n i q u e  B f o r  tech-  

n ique  o i n  o r d e r  t o  i n c r e a s e  t h e  ra te  of  p r o f i t  from p i  t o  p g .  

Since  Nea-Classical c a p i t a l  t h e o r y  depends upon t h e  economy 

be ing  on t h e  f a c t o r  p r i c e  f r o n t i e r ,  i t  depends on t h e  p.focess 
--- . , ,, - % - A  

ET-~ @ z i " m q u e S .  "HOW e v " e r - K t ~ e - e ~ K  

p r e s e n t e d  above it w a s  o n l y  s t a t e d  t h a t  the combinat ion of  

t echn ique  0 ,  p 0  and w was s u p e r i o r  t o  t e c h n i q u e  a ,  
p; 

and w . 
B B 

, , 

Thi s  does  n o t  s e t t l e  t h e  q u e s t i o n  t h a t  i f  t h e  economy i s  endowed 

w i t h  t e chn ique  a ,  i s  i t  worth  a c t u a l l y  s u b s t i t u t i n g  t echn ique  B 
\ i 

f o r  t echnique  a ?  Tha t  - i s  w h i l s t  t h e  economy w o u l d  be  i n  a bet'ter-__ 
C 

p o s i t i o n  having made t h e  s u b s t i t u t i o n  it does  n o t  n e c e s s a r i l y  

, fo l low t h a t  it w i l l  be worth  a c t u a l l y  making t h e  s b b s t i t u t i o n .  

To de te rmine  whether  it is  worthwhile  t o  e n t r e p r e n e u r s  t o  

s u b s t i t u t e  t echn ique  B f o r  t echn ique  a ,  it is necessaxy t o  , 

a n a l y z e  t h e  sate a f  r e t u r n  f o r  such  a s u b s t i t u t i o n .  

The r e t u r n  t o  a s u b s t i t u t i o n  o f . o n e  t echn ique  f o r  

ano the r  has  o n l y  been ana lyzed  f o r  a. s u b s t i t u t i o n  from one 

p ~ i n t  on t h e  f a c t o r  p r i c e  f r o n t i e r  t o  a n o t h e r  p o i n t  which i s  

an  i n f i n i t e l y  s m a l l  d i s t a n c e  away. Th i s  a n a l y s i s  i s  a n  approx- 

ima t ion  o f  t h e  p r o c e s s  o f  s u b s t i t u t i o n  d e s c r i b e d  above. The 

argument i s  based on  t h e  fo l lowing  p r o p o s i t i o n .  The economy 

starts i n  a p o s i t i q n  o f  g e n e r a l  e q u i l i b r i u m  us ipg  t echn ique  a .  

i . e .  t h e  r a t e  o f  p r e f i t  i s  e q u a l  t o  p a  and t h e  wage ra te  i s  
I .  

e q u a l  t o  w . The p r o p o s i t i o n  i s  t h a t ,  from t h i s  p o s i t i o n ,  t h e  
a t 



. a :  ' L i  . % 

I . . 
i 
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rate of  r e t u r n  o f  s u b s t i t u t i n g  technique 8, which is a  technique.  

w i t h i n  an  a r b i t r a r i l y  smal l  neighbburhood o f  technique a and 

s h a l l  be c a l l e d  t h e  neighbauring technique,  f o r  technique  a i s  . 

equa l  t o  &e r a t s  o f  , p r o f i t  &at i s  a s s b k i a t e d  wi th  technique B 
, 

E 
in  g e n e r a l  equ i l ib r ium,  which i s  P' B ' I f .  t h i s  proposi ' t ion i s  

t r u e ,  then ,  i f  t h e  econQmy is  us ing  technique a and i f  t h e  waqe 
- + , ,  

E%-1___i- 
- L7 -- 

r a t e  is  equal  t o  w and t h e  r a t e  of  p r o f i t  is  equa l  t o  p a  
B B ' 

then  e n t r e p r e n e u r s ~ w i l l  s u r e l y  switch t o  technique  B s i n c e  

P: < p B  and the'. r a t e  o f  r e t u r n  from switching is equal  t o  P B ' 
, . 

I t  pays t o  switch.  

To prove t h e  p ropos i t ion  cons ider  t y o  techniq  a 
- - -- 

and B .  Define; - 
- - - 

, . 
I 

Y Y B  = Output of  consumption good from each technique.  a 

Ka K B  = Inpu t  of c a p i t a l  needed f o r  each technique. 
, , 

La L~ = . I n p u t  of  labour  needed f o r  each technique.  

Pa P o  = P r i c e  of  c a p i t a l  good used f o r  each, technique.  

w = Wage r a t e .  

= Rate of r e t u r n  from each technique.  'a "B . 
" .  

P = S r i c e  of  consumption good. 

The r a t e s  of r e t u r n  f o r  each technique a r e  defines as; 

The r a t e  o f  z'eturn of a  *switch f r o m  technique a t o  

technique B ,  which w i l l  be l a b e l l e d  p a B ,  is;  , 



-. N6 . ' .  - P *  = 
- 

P  
- - - - 3 - -- -- --- - - - - - - - - - 

,Thus t h e  ;a te  o f  r e t u r n  from s u b s t i t u t i n g  a  neighbour- 

i n g ' t e c h n i q u e  i s  e q u a l  t o  t h e  r a t e  o f  p r o f i t ,  i n  g e n e r a l  e q u i l i -  

brium, o f  t h e  ne ighbour ing  t echn ique  i t s e l f :  ' The p r o p o s i t i o n  
= 

. , 
i s  proved. 

However, i m p l i c i t  i n  t h e  proof i s  t h e  assumpt?on t h a t  

c a 2 i t a l  goods a r e  ma l l eab le .  Tha t  i s  t o  s a y  it i s  p o s s i b l e  
3 

t o  c o n v e r t  t h e  c a p i t a l  good a s s o c i a t e d  w i t h  one t e c h n i q u e  o f  

p roduc t ion  i 'nto the c a p i t a l  good needed f o r  a n o t h e r  t echn ique  

o f  p roduc t ion  f o r .  a cost which is equa l  t o  t h e  d i f f e r e n c e  i n  
I 

t h e  c o s t  of  t h e  two t echn iques .  I n  e q u a t i o n  N 3  t h e  c a p i t a l  c o s t  
I 

of s w i t c h i n g  -from t echn ique  a t o  t echn ique  P w a s  , d e f i n e d  a s  

PBKB - P K . T h i s  supposes  t h a t  t h e r e ' a r e  two f e a s i b l e  ways 
a cr 

f o r  an e n t r e p r e n e u r  t o  o b t a i n  a  machine o f  t echn ique  B and t h a t  - 
I 



? 
- 

t h e  cost of  e i t h e r  way i s  t h e  same: H e  cou ld  d i r e c t l y  pur- 

chase  K g  machines ak p r i c e  P and t h i s  would c o s t \ h i m  P K .  B B B '  
, 

O r  h e ' c o u l d  purchase  K a  machines a t  p r i c e  Pa S t  a c o s t  o f  
I 

P K and t h e n  c o n v e r t  t h e s e  machines i n t o  K machines a t  a 
a a B 

c o s t  o f  P K - P a  The t o t a l  c o s t  o f  t h e  l a t t e r  way is  B B 

qua1  t o  t h e  t o t a l  cost)' 
- - h -'---cL_ .* ---- 1 

of  t h e .  former way. I . 

For  an  i n d i v i d u a l  e n t r e p r e n e u r  f a c i n g  per-fect  m a r -  

k e t s  f o r  h i s  s econdahand  c a p i t a l  goods t h e  c o s t  o f  conve r s ion  
E U 

may be PBKB - PdKa s i n c e  he can g e l  h i s  a t e chn ique  c a p i t a l  & 
. a t  p r i c e  Pa and u s e  t h e h r o c e e d s  t o  buy B t e chn ique  c a p i t a l .  1 ,  

- -- - - - fEaJwer,  in t l~e-a~recpte  dfkffffe& e s ~ s i d e r a t i o n s  a r e  rele-- 

. van t .  A g e n e r a l  s h i f t  from one t echn ique  t o  a n o t h e r  would 

l e a d  t o  an exces s  supply  o f  t h e  f i r s t  t e chn ique  and an e x c e s s  

demand f o r  t h e  second.  I n  f a c t ,  what becomes impor t an t  i n  

t h e  agg rega t e  i s  t h e  p h y s i c a l  p roces s  o f  c6nve r s ion .  'The 

- assumption of  c a p i t a l  m a l l e a b i l i t y  i s  r ea l i s t i c  i f  t h e  a c t u a l  

c o s t  o f  p h y s i c a l l y  c o n v e r t i n g  Ka o f  a t e chn ique  goods i n t o  K 
0 

o f  13 t e chn ique  goods i s  e q u a l  t o  P K - P K . I t  is, extremely 
, , B B  a a 

' ~ v e n  t h i s  ex&nple supposes  t h a t  t h e  c a p i t a l  goods a r e  c o s t l e s s  
t o  move and i n s t a l l .  

I 
i $ 



4 . . .f I 

s .  

F 

I .  

- @b& 
C 

d i f f i c u l t  t o  t h i n k  o f  any, c a p i t a l  goods which have t h i s  

2 p r o p e r t y .  . t 'i *- 

J' 
I f  c a p i t a l  is n o t  m a l l e a b l e ,  t h e n  i t  isteasy t o  

I 

'show t h a t  t h e  p r o p o s i t i o n  proved above is  n o t  t r u e .  Def ine  
,$ 

t h e  c a p i t a l  c o s t  & i t c h i n g  from Ka u n i t s  o f  . c a p i t a l  o t o  ' 
\ 

K.. u n i t s ,  of  c a p i t a l  d as;. 
,i 

3 

- -.+.-*-- 
- - ? i z L L - - s z Z  * 

* 

where A r e p r e s e n t s  t h e  a d d i t i o n a l  c o s t  of  conve r s ion .  I f  

c a p i t a l  i s  n o t  m a l l e a b l e  t hen  A > O . ' -  Then t h e  rate o f  r e t y r n  

of s u b s t i t u t i n g  8 f o r  a c a p i t a l  w i l l  be; 

= p *  (PEKB - PaKJ. N8 
, 

P 

9 
(PBKd - P K + A') 

, _ a n -  P A  ---- - A- 
- -A - 

Since  (PBK3 - I  P K ) , 
a a < 1 

(PBKQ - PaKa + A) 

N9 
< p *  " + 

' I 
Thus pas < P s  

4 

Since .  p a s  < p B ,  it i s  no longe r  t h e  case t h a t  an 

e n t r e p r e n e u r  w i l l  n e c e s s a r i l y  s w i t c h  to+ t h e  t e c h n i q u e  B if ,  

w h i l s t  us ing  technique  a, a d i s t u r b a n c e  i n ,  s a y ,  t h e  wage ra te ,  

r- I =  2 
I t  niight be a rgued  t h a t  a  t echn ique  i s  a c o l l e c t i o n  o f ,  c a p i t a l  
goods and t h a t  a l l  t echn iques  i n c l u d e  s Q m e  of e v e r y  c a p i t a l  
good and t h a t  a l l  t e c h n i q u e s  can be ranked, s o  t h a t  t h e  d&her  
t h e  t echn ique  i n  the rank ing ,  t h e  more o f  e v e r y  c a p i t a l  good 

4 t h a t  t echn ique  r e q u i r e s .  I f  " c a p i t a l "  m e e t s  t h i s  requi rkment ,  
t hen  it is  m a l l e a b l e .  T h i s  d e s c r i p t i o n  o f  c a p i t a l  i s  t h a t  
used by Solow 1968 and by Burmeis te r  1968. I n  f a c t ,  
c r i p t i o n  i s  open t o  p r e c i s e l y  t h e  same c r i t i c i s m  as  
l i n e d  i n  t h e  te 'x t  f o r  a one c a p i t a l  good example. 
t h a t  as one t echn ique  i s  s u b s t i t u t e d  f o r  a n o t h e r ,  no 
goods a r e  d i s c a r d e d  a p p e a r s  v e r y  u n r e a l i s t i c .  
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a ' push-es h i m  o f f  t h e  f a c t o r  price . f r o n t i e r .  Tha t  p B  < p B  and 
% 

a 
< P~ 

i m p l i e s  t h e  p o s s i b i l i t y  t h a t  p < p s .  
a %  

So ' i f  c a p i t a l  

is n o t  m a l l e a b l e ,  it might be i n  t h e  e n t r e p r e n e u r ' s  i n t e r e s t  

to  choose t o  ' s t a y  a t  , a  p o s i t i e n  o f f  t h e  f a c t o r  p r i c e  f r o n t i g r  
-. 

i f  he i s  a l r e a d y  us ing  a  non-malleable. t e chn ique  of  p roduc t ion .  

o*etween Ae~hni- - & - 
w- 

- A- - - 
- L  -. --- - 

f of p r o f i t  does  n o t  ho ld .  The e n t r e p r e n e u r  w i l l  c o n t i n u e  t o  , I 
I 

o p e r q t e  a t echn ique  a t  any r a t e  o f  p r o f i t  which is i n  a  range  

' deterrninea by t h e  deg ree  o f  m a l l e a b i l i t y .  o r  s i z e  o f t h e  a d j u s t -  

ment c o s t ,  A. * 
~ a s i n e t t i  (1969) h a s  l a b e l l e d  t h e  m a l l e a b i l i t y  assump- 

-- - -  --- -- 
-- - 

- - 
t i r m  as t h - m b ' t r u t i F  p o s t u l a t e  o f  n e o - c l a s s i c a l  c a p l t a l  

" t 

d, t heo ry .  P r o f e s s o r  S o l  , i n  h i s  r e p l y  t o  P a s i n e t t i ' s  a t t a c k  
FkY 

admits t h i s  cha rge  a p p l i e s  to:'his work (e .g .  "I have t a c i t l y  

assumed t h a t  no c a p i t a l  go8ds e v e r  have t o  be  ' d i s c a r d e d '  
d 6 because t h e y  a r e  redundant  o r  a p p r o p r i a t e  t o  o n l y  one  of  t h e  

I L .  

trJO t ephn iques .  " Solow, 1970) b u t  i n  t h i s  p a r t i c u l a r  exchange 
P 

makes no a t t e m p t  t o  defend  such an assumption.  However. s,ome 

y e a r s  e a r l i e r  Solow d id  o f f e r  g de fense  which e s s e n t i a l l y  argued 
* 

t h a t  o v e r  t i m e  t h e  importance o f  t h e  m a l l e a b i l i t y  assumption 

i s  reduced.  

" I t  i s  a l s o ,  sometimes s a i d  t h a t  Neo-Classical  c a p i t a l  
t h e o r y  must rests on such o b v i o ~ s l y  absurd  assumptions  
a s  t h a t  c a p i t a l  goods are ' m a l l e a b l e '  i n  t h e  s e n s e  
t h a t  one k ind  o f  machine can be i n s t a n t a n e o u s l y  and 
c o s t l e s s l y  t rans formed i n t o  a n o t h e r  k ind  ... Extreme 
assumptions  l i k e  m a l l e a b i l i t y  make ~ e o - c l a s s i c a l  c a p i t a l  
t heo ry  easier b u t  t hey  a r e  n o t  e s s e n t i a l  t o  i t  ... T h e  
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k e r n e l  of u s e f u l  t r u t h  i n  t h e  John B a t e s  C l a r k  p i c -  
t u r e  of capi-k& a s  a k i n d  of j e l l y  t h a t *  t r a w ' f o r m s ~ -  

. , i t s e l f  &er t i m e  i s  t h a t , .  i n d e e d ,  o v e r  t i m e  some- I - 
t h i n g  l i k e  t h i s  does  happen as c a p i t a l s  w e a r t \  n 

ou% and  are r e p l a c e d  by d i f f e r e n t  c a p i t a l  goods"  iq, i- 

S o l o w  1963,  pp. 26-7, my i t a l i c s .  2% 

The o p e r a t i o n  o f  t h e  t h e o r y  o v e r  t i m e  would go l i k e  
\ \ 

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

t h e  -- l e v e l  o f  investment_; _ t ' h i s  incre.a&e e b e i g c L A s u s ~ i a e d  f 
- -- - p-=e=--=. & m - - . ' - - - - - = - - d L x L - - *  

l ong-  p e r i o d  of t i m e .  The i n c r e a s e  i n  t h e ,   capita^ , ' s t o c k  r e s u l t -  
6 

1 
i n g  from t h e  rise i n  i n v e s t m e n t  w i l l  r e q u i r e  more men t o  man 

8 
a n d ' t h u s  t h e  demand, kor  l a b o u r  w i l l  rise, r a i s i n g  t h e  real wage 

1 .  

r a t e .  The rise i n  t h e  r e a l  wage r a t e  w i l l  a l ter . the  " b e s t "  A 
/f 

t e c h n i q u e .  I f  c a p i t a l  w e r e  m a l l e a b l e ,  t h e  e n t r e p r e n e u r s  would 

y- 
- - - -- -- --- 

1 r t u n e d i a t e T y s w i t c h t o .  t h e  b e s t  t e c h n i q u e  a n d ,  s i n c e  t h e  best . 

t e c h n i q u e  b e i n q  a s s o c i a t e d  w i t h  a  h i g h e r  wage r a t e ' w o u l d  , 

have  a smaller l a b o u r  r e q u i r e m e n t ,  i .e .  b e  m o r e  c a p i t a l  i n t e n -  

s i v e ,  t h e  demand f o r  l a b o u r  would f a l l ,  E n t r e p r e n e u r s  would 

s w i t c h  t e c h n i q u e s  u n t i l  a new"equ i1 ib r ium wage r a t e  w e r e  

e s t a b l i s h e d .  . . 

However, ' i f  c a p i t a l  w e r e  n o t  m a l l e a b l e ,  t h e n  t h e  h i g h e r  
-7 

wage " b e s t "  t e c h n i q u e  would. o n l y  be adop ted  f o r  new c a p i t a l .  

- E x i s t i n g  c a p i k a l  embodied i n  t h e  l o w e r  real wage " b e s t "  t e c h -  
P' 

n i q u e  would c o n t i n u e  ' t o  be o p e r a t e d  u n t i l  it wears  o u t .  ~ h u s .  

t h e  s w i t c h i n g  o f  t e c h n i q u e s  w i l l  t a k e  time. ~;t d u r i n g  t h i s  

time, t h e r e  w i l l ~ b e  a h i g h e r  demand f o r  l a b o u r  t h a n  t h a t  assoc- ' 

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

u 

The l a b o u r  
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t 

k $& requiremene of t h e  o l d  c a p i t a l  s t o c k  - combined wi th  t h e  h ibher  - - - 

a. r a t e  of new investment  would l e  igh  labour  demand. 

Only a s  t h e  more c a p i t a l  i n t e n s i v e  tee e is adopted w i l l  

, t h e  deaand f o r  l abour  f a l l .  P m f e s s o r  solow's  appeal  to  t h e  
- - _^_-_ 

paNage  of  t i m e  nepded t o  change t h e  c a p i t a l  s t o c k  amounts t o  ' 

I 

c o n s i s t e n t  i n  g e n e r a l -  equ i l ib r ium wi th  t e e  h igher  l e v e l  of  rn 

P a 

.ha $ 
I 

U 

investment  when t h e  w h o l e ' c a p i t a l  s tock  i s  d o d i e d  i n  t h i s  
4 

$. - 
I- 1 

technique.  That  a  new q u i l i b r i u m  e x i s t s  does n o t  mean t h a t  \ '  
\ t h e  economy w i l l  g e t  t o  it. The excess  demand i n  t h e  labour  

@ 
d 

market could force - -  ---- -- -- - k k r e a l  -wa+-so k . igLa . s~  t o  lead t o ,  t'-cc 

of a  technique which i s  m o r e . c a p i t a l  i n t e n s i v e  than  t h e  genera l  
4 

s equ i l ib r ium technique.  The d i sequ i l ib r ium i n  t h e  p r ~ d u c t  market 
d 

could  have t h e  o p p o s i t e  e f f e c t ,  r a i s & g  t h e  p r i c e  o f  ou tpu t  and 

a c t u a l l y  lowering the r e a l  wage r a t e .  This ,would induce t h e  
- 

1 

s e l e c t i o n  of a  less c a p i t a l  i n t e n s i v e  technique  and t h e n  l ead  , 

1' 

.P t h e  economy away from t h e  high i ~ v e s t m e n t  genera l  equ i l ib r ium 
d 

p o s i t i o n .  - 
L 

The Neo-Classical theory  i s  based o n  t h e  conce.pt o f  
1" 5. 

1) genera l  equi l ibr ium.  The r e l a t i o n s h i p  J der ived  bek&en t h e  r a t e  

of p r o f i t  and techniques  o f  produdtion i s  o n e , t h a t  only  holds 

i n  genera l .  equ i l ib r ium when t h e  c a p i t a l  .stock has  a d j u s t e d  t o  

: i t s  genera l  equ i l ib r ium value .  To p r e s e n t  a  more convincing 
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d 

e x p l a n a t i o n  of  t h e  t h e o r y ,  t h e  concept  o f  m a l l e a b ~ e ' c a ~ i t a l  

is  in t roduced .  To d rop  t h i s  assumption i s  t o  a l l o w  t h e  poss ib-  - , 
1 

i l i t y  t h a t  a t  l e a s t  t h e  ecpnomy w i l l  n o t  be  i n  generad e q u i l i -  
"4' 

c !  b r i m  for s i g n i f i c a n t  g e r i o d s  of  t i m e .  . A t  most it may- b e  t h a t ,  
i 

t h e  economy never  even/approaches  gene ra1 , e ' qu i l i b r ium.  The 
I , - 

s concept  of g e n e r a l  e q h i l i b r i u m  w i l l  be  r e t u r n e d  t o  i n  Chapter  

- 

\ 

Neo-Keyms ian 'The~ry .  T h i s  t h e o r y  has  been developed o u t  o f  
4 "  - 

t h e  w r i t i n g s  of  Kaleck i  (1935) and Keynes (1936) by Kaldor 

(1956, 1957, .1958, 1962, 1966) an'd L. P a s i n e t t i  (1961, 1 9 6 6 ) -  

E s s e n t i a l l y  t h e  N o-Keynesian approach i s  t o  p u t  t h e  classical  
- - - - - - - - 

_ _ _ - - L A -  - - - % - ,  

----- - 
i d e a s  o f  s a v i n  behav io r  and t h e  importance o f  c a p i t a l  accum-u- 

l a t i o n  i n t o  'a Keynesian income accoun t ing  framework. '  The 
I 1- 

r e s u l t  ha s   been an ex t remely  i n t e r e s t i n g  and powerful  t h e o r y .  

K a l d o r f s  f i r s t  model (Kaldor ,  1956) c o n c e n t r a t e d  
b 

p u r e l y  on a g g r e g a t e  dema-nd r e l a t i o n s h i p s .    he b a s i ' c  assump-. 

t i o n  i s  t h a t  t h e  m a j o r i t y  o f  s a v i n g s  comes from p r o f i t s  and 
' 3 - t 

t h a t  very l i t t l e  s a v i n g s  co~&s from wages. $ That  is; 

4 K1 S = S  + S c ,  
W 

4 

where 

$ = T o t a l  s a v i n g s  

C Sw = Savings  o u t  -of wages 

= Savings  o u t  o f  p r o f i t s  
h. 



using KL,~ K2 and K3, K 5  becomes .- 

From the d e f i n i t i o n s  of n a t i o n a l  income 

I = Sw (Y-P) + scP 

o r  a l t e r n a t i v e l y  F9 
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9 

' f - J. , , 

P ' 1 I' s w  - Y - - 
K8. K = (sC-.sw) K (sC-sW) K ' 

POf c o u r s e ,  exp res s ions*K7  and K B  are ' d e r i y e d  from \ 
t h e  accoun t ing  d e f i n i t i o n s  K 1 ,  K 4  and K 5  and s o , # o n  the i r ' own ,  

do  n o t  r e p r e s e n t  a  t heo ry  of t h e  l e v e l  and s h a r e  in n a t i o n a l  - _--. 

income o f  p r o f i t s  and of  t h e  r a t e  o f  p r o f i t .  IIowBver, P r o f e s  * 
Kaldor has' t a k e n  f h e  ("KeynesianJ ')  p o s i t i o n  t h a t  t h e  c a u s a l i t  

4 

r u n s  from inves tment  t o  s a v i n g s ,  i .e .  t h a t  t h e  l e v e l  o f  
0 a d i  

I s a v i n g s  i s  determined by t h e  l e v e l  o f  inves tment .  " K a l d o r  sees 

the c d n s t r u c t i o n  p r e s e n t e d  above a s  complementary t o  t h e  s t and -  
Z . a r d ,  KeyneSian model, i .e .  : ' th& I l i cks ian  IS-LM framework. The 

s t a n d a r d  model o p e r a t e s  a t . l e s s  t h a q  f u l l  employment beve l s  o f  
4 

5 income w h i l s t  t h e  d i s t ; i b u t i q d  model o p e r a t e s  o n l y  a t  f u l l  - , 
i 

3 " 

employment l e v e l s  o f  income. Thus, t h e  e f f e c t s  of  a  change i n  - " - 
9 i nves tmen t  depend upon whether t h e  economy i s  a t  f u l l  employ- 
#- % 

ment o r  no t .  A t  f u l l  employment changes i n  inves tment  w i l l  

have pu re ly  d i s t r i b u t i o n a l  e f f e c t s ,  t h e  magpitude o f  which i s  

determined by t h e  e q u a t i o n  de r ived .  A t  less t h a n  fu.11 employ- 

ment l e v e l s  o f  income, dhanges .in% t h e  l e v e l  o f  inves tment  w i l l  
I 

l e a d  t o  changes i n  t h e  l e v e l  of income. I n  o t h e r  k o r d s ,  i n  

o r d e r  t h a t  d e s i r e d  s a v i n g s  a d j u s t  t o  e q u a l  a c t u a l  i n v ~ s t m e n t ,  

t h e  d l s t r i b u t i o n  o f  income a d j u s t s  i f  t h e  economy 'is a t  f u l l  :< 

* >  -. e p  

employment, w h i l s t  t h e  l e v e l  -of income a d j u s t s  i f  tpe economy 

i s  a t  less t h a n  f u l l  employment. , 6? 
1 

0 



To g e n e r a t e  a - supp ly  c u r v e  f o r  t h e  r e p r d s e n t a t i v e  f i r m ,  Kaldor 

assumes t h a t  f i r m s , a d d  a minimum margin of p r o f i t  t o ' a v e r a g e  
* 

c o s t  - t h i s  he  ca l l s  t h e  deg ree  of  monopoly. ~u r th . e rmore ,  _ 
I i 

~ a l & r  adds  t h e  f e a t u r e  t h a t ,  a t  a c e r t a i n  l e v e l  o f  o u t p u t  f o r  
4 

t h e  r e p r e s e n t a t i v e  f i r m ,  t h e  t o t a l  l abour  f o r c e  o f  + t h e  econom; 



I 

i' 

\ 
3 

i s  employed. Thus, t h e r e  i s  a maximumLlevel of ' ou tpu t  shown - 

jn F i g u r e  4 by t h e  v e r t i c a l  dashed  l i ne :  When t h e  f i r m  f i n d s  
6. . 

-..:.-&* t h a t  i t  cannot  h i r e  a n y  more l a b o u r ,  t o  i n c r e a s e  o u t p u t ,  it 
.'5 

. i n s t e a d  r a i s e s . p r i c e  t o  c l e a r  the market .  Thus t h e  supp ly  

. c u r v e  o f , t h e  r e p r e s e n t a t i v e  f i r m  is t h e  s o l i d  l i n e  SS. 

It i s  c l e a r l y  s een  t h a t  changes  i n  t h e  l e v e l  o f  

derr.and t o  t h e  l e f t  of t h e  f u l l  e m p l o y m e n ~ r l e v e l  o f  o u t p u t L  do 

n o t  a f f e c t  t h e  r a t i o  o f  a v e r a g e  p r i c e  cost ( i .e .  wage cost)  

, t o  p r i c e  and t h u s  t h e  s h a r e  o f  p r o f i t  i n  n a t i o n a l  income. 

However, once  f u l l  employment i q  r e ached  t h e  r a t i o  i s  a f f e c t e d  

and t h e  d i s t r i b u t i o n  of income between p r o f i t s  and  wages becomes 

, a key v a r i a b l e ,  

c The r e a s o n  f o r  i n t r o d u c i n g  t h e  dichotomy would s e e m  

t o  be f o r  p u r e l y  e x p o s i t i o n a l  purposes .  Thus, Ka ldor  states 

a " I - s h o u l d  l i k e  t o  t r a n s l a t e  o u r  r e s u l t s  i n t o  t e r m s  t h a t  are 

i n  acco rd  wi th .  t h e  Keynesian t e c h d q u e s  bf a p a l y s i s .  There 
, (  I 

is no e m p i r i c a l  s u p p o r t  f o r  t h e  p r o p o s i t i o n  t h a t  t h e  d i s t r i b u -  

t i o n  o f  income i s  u n a f f e c t e d  by changes  in t h e  l e v e l  of income 

a t  less t h a n  fu l l . emp loymen t  p o s i t i o n s .  I n  f a c t ,  t h e  g e n e r a l  

concensus  would s e e m  t o  b e  t h a t  a s  a n  economy a p p r o a c h e s  f u l l  
- % 

employment, t h e  s h a r e  o f  p r o f i t s ,  i n  income. rises and t h e  s h a r e  

, of  wages f a l l s .  (cf. Samuelson 1967) 

I n  f a c t ,  t h e r e  a r e  compel l ing  arguments  t o  s u g g e s t  

t h a t  f o r  a g g r e g a t e  a n a l y s i s ;  it i s  more rea l i s t ic  t o  assume 
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upward s l o p i n g  marg ina l  and average  c o s t  cu rves .  So long  as 
. . 

t h e  deg ree  o f  ,&rket & n p e r f e c t i o n  does n o t  v a r y  d r a s t i c a l l y  
d? 

between f i r m s ,  one  would expec t  i n  t h e  f a c e  o f  v a r i a t i o n s  i n  , 

demand' t h a t  . compet i t ion  ( n o t  n e c e s s a r i l y  " p e r f e c t  compet i t ion1 ' )  

and .  it maiimizing behav io r  would e n s u r e  t h a t  t h e  more 

e f f i c i e n t  a p l a n t ,  t h e  more it would be  used.  Thus, an  i n c r e a s e  

' i n  demand would b e  m e t  by b r i n g i n g  less - e f f i c i e n t '  machinery # 

--- ism o p e r a t i o n  ( o r  even less e f f i c i e n t  l a b o u r )  . The e l e c t r i c i t y  - 
>. 

, g e n e r a t i n g  i n d u s t r y  i n  t h e  U . K .  i s  a good example o f  t h i s  

phenomenon (see Meek 196 8 )  . 
C o s t  cu rves  whi'yh are upward s l o p i n g  th roughout  would 

clearly be i n c o n s i s t e n t  w i t h  t h e  d ichotorn ica t ion  of  t h e  Keynesian 

m o d e l  favoured b i  Kaldor ,  b u t  would a l s o ,  i n  t h e  op i&on o f  

d ,  j t h e  a u t h o r ,  b e a r  a c l o s e r  r'esernblance t o  t h e  a c t u a l  o p e r a t i o n  

o f  i n d u s t r i a l i z e d  economies. The Keynesian ,model would be a 

d i s t r i b u t i o n  model a t  a l l  l e v e l s  o fn income .  

The a n a l y s i s  p r e s e n t e d  above i n  e q u a t i o n s  K1-Kc8 

c o n t a i n s  what P a s i n e t t i  (1961) has  . c a l l e d  " a  l o g i c a l  s l i p .  " . 
! 

Although workers ,  s ave ,  - t h e y  do n o t  r e c e i v e  any p r o f i t s ,  

imply ing  t h a t  t h e y  g i v e  away t h e  c a p i t a l  t h e y  accumulate by 

s a v i n g ,  c l e a r l y  a r i d i c u l o u s  assumption.  However, P a s i n e t t i  

showed t h a t  when w o r k e r ' s  ho ld ings  o f  c a p i t a l  a r e  i nc luded  i n  

t h e  a n a l y s i s ,  ,two impor t an t  r e s u l t s  emerge. F i r s t l y ,  t h e  expres -  
-% 

s i o n s  d e r i v e d  above r e f e r  t o  t h e  s h a r e  of p r o f i t s  r e c e i v e d  by 

\ \  

- t -  

'\ 

\% r, 

\ 





. ,  
, . 

.J 
I ,  - 2 3 - ,  

p r o f i t s  and t h e  aggregate  r a t e  o f  p r o f i t s  w h i l s t  K12 r e f e r s  t o  

t h e  s h a r e  of p r o f i t s  which accrue  t o  c a p i t a l i s t s ,  and K13 

t o  a concep t~which  has  no u s e f u l  o r  i n t e r e s t i n g  meaning, 

i. e .  : a p o r t i o n  of p r o f i t s  t o  t o t e a l  c a p i t a l .  To f i n d  t h e  
4'" 

''5 

aggreggte s h a r e  o f  p r o f i t s  and r a t e  of p r o f i t .  we need expres- 

, P ' 
%%. s i o n s  f o r  - 'w and - w, f o r  
'iv Y K \. * f 

'& 

'c P K 1 4  P - 
'i, - - -  W 

\ Y Y + - 
Y , \  

P pw I K15 P -  c + -  , - - - 
K K K 

C 
' - 

L e t t i n g  Kw s t a n d  for c a p i t a l  owhed by'workers and i f o r  t h e  

r a t e  of  i n t e r e s t ,  K15 becomes K16. using K13; er 

K16 P 1 I s i* K~ , - = d - y,- 
H ( S C - S ~ )  K (sC-sW) K 

- 

An express ion  for Kw can e a s i l y  ,be found. - 
K ' 

I n  dynamic equi l ibr ium;  

A -/ S u b s t i t u t i n g  i n t o  K16 - 
K18 P - 1 I s W Y W C Y  

S S S 
- - - * - - 
K (sC-sW) K (sc-sw) 

+ 

(sc-sw) I (sc-s 
W 

BY an analagous,procedure,  K 1 4  becomes 

w ,  

K19 P - 1 I' s w w c K  s S S 
- - - - + i (  - - w r (sC-sW) Y ( s ~ - s  ) 

W 
.kc - sw)  1 (5C-s") Y 

t 
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To b e  able t o  s a y  a n y t h i n g  a b o u t  t h e  s h a r e  o f  a n d  

r a t e  o f  p r o f i t ,  k a e needs  a t h e o r y  o f  the ra te  o f  i n t e r e s t ,  

I n  dynamic e q u i l i b r i u m ,  P a s i n e t t i  a s s e r t s  t h a t  it i s  r e a s o n a b l e  

t o  p o s t u l a t e  t h a t  t h e  r a t e  o f  i n t e r e s t  i s  e q u a l  t o  t h e  rate- 

P P o f  p r o f i t ,  i - e . :  , . i  = -. s u b s t i t u t i n g  i = a i n t o  K18; 
4 

K 

1 

S 
' = w s c  Y 1 I S W Y E~ ( t  - S - S ~  - 1 + bC-s (sc-s 1 ) .  - K - 

W ) =  W (sc-sw) 
* 

- (sc-sw) I - s s Y + swI S - *  3 , ( ,  I W ~ C 1 = E L -  I W Y  - K - 

. , P 
0 

I - swY ' 

k, 
" - P (%I,, swscy) - - , 

K K . 

I 
k *  

K20 P 1 I 4 '  

, ?  b By a n  ana logou  p r o c e d u r e ;  

K21 P - 1  - - - -  1 . 7  
Y S Y  

C 

These  r e s u l t s  are  amongst t h e  m o s t  i m p o r t a n t  r e s u l t s .  

t o  be d e r i v e d  from economic t h e o r y .  Without  making any assump- 

t i o n  wha tever  a b o u t  t h e  s a v i n g  p r o p e n s i t y  o f  w o r k e r s ,  t h e y  

show . t h e  dominance of t h e  c a p i t a l i s t s ,  as  e x p r e s s e d  i n  t h e i r  

s a v i n g s  and i n v e s t m e n t  b e h a v i o r ,  i n  t h e  d e t e r m i n a t i o n  of income 

d i s t r i b u t i o n  A d  t h e  rate o f  p r o f i t . .  F o r  example,  t h e y  imply 

-B 
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t h a t  any p l a n  t o  r e d i s t r i b u t e '  income w i l l  f a i l  u n l e s s  i t .  

i n f  l uekces  , sc o r  I. 
8 

I ' 

I n  t h e  development by ~ a l d o r  and P a s i n e t t i  ,of 
+ 

Keynesian t h e o r y  b o t h ' w r i t e r s  have i n s i s t e d  on a dichotomy 

between' t h e  t h e o r y  as a t h e o r y  o f  o u t p u t  and a s  a  t hed ry  \ i f  

d i s t r i b u t i o n .  Thus ~ a l d d r  h a s  w r i t t e n :  

, "The ~ e ~ n e s i a d  t e c h n i q u e ,  as I hope to  show., can b e  - : 
used f o r  b o t h  purposes  (i .e.  as a t h e o r y  o f  o u t p u t  

, . and a t h e o r y  o f  d i s t r i b u t i o n ) ,  p rov ided  t h a t  o n e ' i s  
conceived as a s h o r t  r u n  theo ry  and t h e  o t h e r -  as a 

t h e o r y  - o r  r a t h e r ,  t h e  one i s  used Yn t h e  
o , s t a t i c  model, ,  and t h e  o t h e r  i n  a 
o dynamic growth model." (Kaldor 1956, 

P L 

I 
P a s i n e t t i  clearlF a c c e p t s  t h e  r e s t r i c t i o n  o f  t h e  model 

as a theo ry  o f  d i s t r i b u t i o n  t o  cases o f  f u l l  employment when 

he conc ludes  : 

"I shou ld  l a o k ,  t h e r e f o r e ,  a t  t h e  ... a n a l y s i s  s imply 
and more g e n e r a l l y  as  a l o g i c a l  framework t o  answer 
i n t e r e s t i n g  q u e s t i o n s  abou t  what ought  t o  happen i f  
f u l l  employment is t o  be k e p t  o v e r  t ime ,"  ( P a s i n e t t i  
1969, p. '109) 

P a s i n e t t i ' s  r ea sons  f o r  h i s  conc lus ion  are f a i r J y  

s t r a i g h t f o r w a r d .  h e s  t o  i n t e r p r e t  t h e  t h e o r y  a g  a n  

accoun t ing  framework which w i l l  answer t h e  q u e s t i o n s  a s  tb how 

much inves tment  i s  r e q u i r e d  t o  ma in t a in  ' f u l l  employment. 

" I f  f u l l  employment i s  t o  be  main ta ined ,  t h a t  a m ~ u n t  
o f  inves tment  must be under taken.  And if it is under- 
t aken ;  t h e r e  i s  - f o r  any g iven  p r o p o r t i o n  o f  c a p i t a l -  
is ts  income which t e n d s  t o  be  s*aved - o n l y  one r a t e  o f  
p r o f i t ,  i .e .  one d i s t r i b u t i o n  o f  income between p r o f i t s  
and wages, t h a t  keeps  t h e  system i n  a  dynamic pa th  of  
f u l l  employment. " ( P a s i n e t t i  1961, p. 110) 



S u ~ h . a n . i n t e r p r e t a t i o n  recommends i t s e l f  t o  P a s i n e t t i  . . . . . 
because t h e :  

" r e s u l t s  do n o t  depend on ,any b e h a v i o r a l  assumption 
whatsoever .  They are t r u e  whatever i n d i v i a u a l  behav- ' G 

i o r  may be ;  a s  a s imp le  m a t t e r  of  logic . .  " ( P a s i n e t t i  , 
' .  1961, p. 110) 

+ KgLdor r a i s e s  t h e  concern t h a t  by d e v e l o p i n g Q a  t h e o r y  
8 

o f  d i s t r i b u t i o n  u s i n g  Keynesian t e c h n i q u e s ,  one  might  emascula te  

t h e  Keynesian t h e o r y  o f  o u t p & t . .  

5. "And its. u s e  as o e (i.e. a t h e o f y  o f  o u t p u t )  a p p e a r s  
- ,  ' t o  & d u d e  i t s  use ,  o r  t h e  q t h e r  (i .e. a s  a t h e o r y  

o f  d i s t r i b u t i o n ) .  . I f  w e  assutne t h a t  t h e  b a l a n c e  of , 

, sav ings  and inves tment  i s  brought  abou t  th rough  v a r i -  
a t i o n s  i n  t h e  r e l a t i o n s h i p  o f  p r i c e s  and costs, w e  
a r e  n o t  o n l y  b e r e f t  of  a p r i n c i p l e  f o r  e x p l a i n i n g  v a r i -  
a t i o n s  i n  o u t p u t  and employfnent, b u t  t h e  whole i d e a  o f  
s e p a r a t e  ' a g g r e g a t e '  demand and supply  f u n c t i o n s  - t h e  
p r i n c i p l e  o f  ' e f f e c t i v e  demand' - f a l l s  t o  t h e  ground; 
we a r e  back t o  S a y ' s  Law, where o u t p u t  a s  a whole is 
l i m i t e d  by a v a i l a b l e  r e s o u r c e s ,  and a f a J l  i n  e f f e c t i v e  
d e m n d  f o r  one  k ind  o f  commodity ( i n  real  terms) gener-  
a t e s  compensating i n c r e a s e s  i n  e f f e c t i v e  demand ( aga in  
i n  r e a l  terms) f o r  o t h e r s . "  (Kaldor 1956, p. 2 2 8 ) .  

' Kaldor a rgues  t ha t  t h e  p i t f a l l  o f  S a y ' s  Law c a n  be 

avoided by making t h e  assu.&tion t h a t  o n l y  i n  t h e  l o n g  run  
) 

. a r e  p r o f i t  margins 'contpletely f l e x i b l e .  Thus, i n  t h e  long. run ,  

fu l l ' employment  w i l l ' b e  a t t a i n e d .  . I n  t h e  s h o r t  r u n ,  p r o f i t  

margins are assumed comple te ly  i n f l e x i b l e  and hence unemploy- 

ment can r e s u l t  and e x i s t  as a s h o r t  run phenomena. I t  i s  

because of  t h e s e  assumptions  t h a t  Raldor f e e l s  t h a t  t h e  model 
n 

o n l y  o p e r a t e s  as a t h e o r y  o f  d i s t r i b u t i o n  i n  t h e  l o n g  run.  

A s  a  t h e o r y  o f  t h e  ra te  o f  p r o f i t  t h e r e  is a n o t h e r  
PP" 

r ea son  why a l ong  run  dynamic e q u i l i b r i u m  framework i s  r equ i r ed .  



. - 
> 
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I n  deducing t h  e h a v i o r  o f .  t h e  r a t e  of p r o f i t ,  t h e  t echn ique  

a d o p t e d  by b o t h f g a l d o r  and P a s i n e t t i  i s  t o  d i v i d e  agg rega t e*  

p r o f i t s  by a  measure o f  t h e  agg rega t e  c a p i t a l  s t o c k ,  K .  In '  

view o f  t h e  crit icisms of bo th  t h e s e  w r i t e r s , o f  t h e  nea- /n ' 

P 

dlassical  procedure ,  t h i s  appea r s  a r a t h e r  s u r p t i s i n g  appro'ach. 

L k p n d e e d ,  Kaldor h a s  admi t ted :  

"1n " f a c t ,  t h e  whole o f  t h e  Keynesian and ' p o s t - ~ e y n e s i a n  
a n a l y s i s  dodges t h e  problem o f  t h e  megs'urement of  
c a p i t a l . "  (Kbldor 1960,  p. 88, f o o t n o t e  9 )  

  ow ever, by u s i n g  t h i s  'procedure  t h e  t heo ry  i s  r e s t r i c t e d  to  

s t e a d y  ' s t a t e  e q u i l i b r i u m .  

The v a l u e 1  o f  o l d  c a p i t a l  i s  determined by t h e  p r o f i t s  
. -, 

o r  q u a s i - r e n t s  t h a t  c a p i t a i  i s  expec t ed  t o  e a r n  d i scoun ted  

by t h e  rabe  o f  p r o f i t .  I ts  v a l u e  w i l l  a d j u s t  u n t i l  its r a t e  
t 

o f  p r o f i t  i s  e q u a l  t o  t h e  rate o f  p r o f i t  t h a t  i s  expec ted  t o  
e'/ 
/ 

be ea rned  on c a p i t a l  c u r r e n t l y  be ing  b u i l t .  Only c a p i t a l  i n  , 

, 
1 

the l a t e r  c a t e g o r y  has  a  supply  p r i c e  g iven  independent ly  of 
- 1  , , 

I 

' t h e  ra te  of p r o f i t .  On a s t e a d y  s t a t e  growth p a t h ,  t h i s  i s  I 
n o t  a problem because  t h e  r a t e  of p r o f i t  i s  always c o n s t a n t  \ 

on such  a  pa th .  The v a l u e  o f  e x i s t i n g  c a p i t a l  w i l l  'never  
\ 
\ 

\ ' '. ' 

change from i t s  h i s t o r i c a l  c o s t  s i n c e  e x p e c t a t i d n s  o f 8  p ro f  i t s  .. 

neve r  change. ,TII& f u t u r e  i s  known wi th  c e r t a i n t y .  Thus, t h e  

r a t e  o f  p r o f i t  can  be c a l c u l a t e d  from any c a p i t a l  good by 

u s i n g  i t s  h i s t o r i c a l  c o s t  o r  supply  p r i c e .  But i f  an  economy 

i s  n o t  on a  s t e a d y  s t a t 6  growth p a t h ,  t h e  r a t e  o f  p r o f i t  on 





I n  both thg t h e o r i e s  of t h e  rate of  p r o f i t  p resen ted  

i n  chap& 11, t h e  method w a s  t q  determine t h e  l e v e l  of  profiGts:  

Q a s s o c i a t e d  wi th  e i t h e r  a technique when t h e  wage r a t e  is 
s 

given ( t h e  Neo-Classicals approach) ,  o r  wi th  a l e v e l  of  aggre- 

\ . . 
g a t e  knvestment ( t h e  bleo-Keynesian approach) ,  and then  t o  div- 

e a. 

i d e  t h i s  l e v e l  af- p r o f i t  by- a measure of  c a p i t a l ,  i.e.: t h e  
% , 

B " c o s t n  of f h e  ,techni,que or a, measure o f '  t h e  aggregate  c a p i t a l  
1 . I 

-stock. The r e s u l t i n g  magnitude w a s  then  c a l l e d  t h e  " r a t e  of 

p r o f i t . "  

Joan Robinson (Robinson 1953) has  c r i t i c i z e d  such 

~r an approach f o r  be ing  c i r c u l a r ;  t h e  rate of  p r o f i t  must be , 

known t o  c a l c u l a t e  t h e  cost of  producing a c a p i t a l  good and 
, , 

t hen  t h i s  magnitude i s  used t o  determine t h e  r a t e  of  p ro f i ' t .  

The N ~ O - c l a s s i c a l  retort- t o  such a c r i t i c i s m  is  t h a t  t h e  system ' 

is a genera l  equ i l ib r ium one and t h a t ,  indbed, de terminat ion  

of t h e  v a r i a b l e s  i s  c i r c u l a r  o r  simultaneous.  A deba te  over? , 

t h e  m e r i t s  Of c i r c u l a r i t y  versus  s i m u l t a n e i t y  does n o t  seem' 

. very worthwhile f o r  t h e  purpos& of  t h i s  paper; What does s e e m  

worthy of comment is t h a t  b o t h ' t h e o r i e s  can .only make sense  

' o r  work i n  a f u l l y  f ledged golden age,  or dynamic e q u i l i b r i u m . .  

For t h e  va lue  o f  a c a p i t a l  good t o  be equal  t o  i ts P 

c o s t  of  product ion throughout the ,  l i f e  o f  t h e  c a p i t a l  good, t h e ,  

s t a t e  of  t h e  
< I 

economy must remain unchanged. An ent repreneur  



4 

wou.ld o n l y  buy a new c a p i t a l  good i f  i t s  expec t ed  p roceeds ,  
P 

when d i v i d e d  by i t s  p r i c e ,  y i e l d e d  a rate o f  r e t u r n  which was 

a t  least as h igh  as t h e  rate o f  r e t u r n  on a l t e r n a t z ~ e  uses  o f  ' 

t h e  c a p i t a l  o u t l a y .  Thus, i n  a p e r f e c r l y  c o m p e t i t i v e  economy, 

t h e r e  w i l l  e x i s t  one r a t e  o f  r e t u r n  th roughout  t h e  economy., 
, . 

, A l l ,  i nves tment  a c t i v i t i e s  w i l l  be  e x p l o i t e d  u n t i l  t h e i r  r a t &  

o f  r e t u r n  ake e q u a l i z e d .  Given t h e n ,  t h a t  k t  each  p o i n t  i n  * .  . 

t i m e ,  a l l  new iqve&nt  o p p o r t u n i t i e s  must y i e l d  a common 

r a t e  o f  r e t u r n ,  f o r  t h e i r  v a l u e  t o  remain t h e  same over t h e  
a E= 

f u t u r e  ' t he  r a t e  o f  r e t u r n  muqt remain t h e  same o v e r  t i m e .  If . v 

t h e  aggrega te  r a t e  o f  r e t u r n  rises, and t h e  p r o d u c t i v i t y ' o f  

p rev ious  i nves tmen t s  remains  c o n s t a n t ,  t h e n  t h e  market  v a l u e  , 
, * 

o f  p rev ious  i nves tmen t s  w i l l  , f a l l  and v i c e  v e r s a .  

Thus, there i s  a c r u c i a l  d i f f e r e n c e  between o l d , a n d  

n e i  cap i t a l ' .  N e w  c a p i t a l  ha s  a value, i n  p e r i e c t  compe t i t i on ,  
r 1 

which i s  i t s  price o r  o o s t  o f  p roduc t ion .  However, t h e  v a l u e  

o f  o l d  equipment can  change due t o  t h e  "bygones are bygonesn 

p r i n c i p l e ,  and w i l l  i n  f a c t  f l u c t q a t e  t o  b r i n g  i t s  r a t e  o f  
L 

r e t u r n  i n t o  l i n e  w i t h  t h e  ra te  o f  r e t u r n  o f  investmenks.  Only 
Q 

i f  t h e  r a t e  o f  p r o f i t  i s  unchanging w i l l  t h e  v a l u e  o f  a c a p i t a l  

good b e  c o n s t a n t  and e q u a l  t o  i t s  cost o f  p roduc t ion  througWout . - a 

its. l i f e .  

I n  o t h e r  w o r d s f V t h e  two t h e o r i e s  d e s c r i b e d  above o n l y  

e, app ly  t o  s t e a d y - s t a t e s .  \ d i s cus s ion  o f  t h e  realism and u s e f u l - ,  , 

'% 

n e s s  o f  a  . s t e a d y - s t a t e  approach, '  and a ~ r e ~ e n t a t i o n  o f  a n  
.* " '.- 

a l t e r n a t i v e  framework f o r  & & ~ s i n g  t h e  r a t e  o f  p r o f i t  i s  t h e  

7% s u b j e c t  matter o f  t h i s  chap te r .  
/ 

'-\ 
1 
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The concept  o f  a s t e a d y  s ta te  h a s  a l s o  been des- 

c r i b e d  i n  chap& I1 as "gene ra l  e q u i l i b r i u m n  and h y n a m i c  ' 

, 

equ i l ib r ium."  Throughout t h i s  t h e s i s ,  t h e s e  t h r e e  express ion$  

w i l l  be  used inter&hangeably t o  d e s c r i b e  the &me ' concept .  
, 

t h a t  
/ 

i n c l u d i n g  t h e  capi ta l  
r- + , 

-I t h e  l i t e r a l  mean- 

i n g  of "gene ra l  equ i l ib r ium.  " That g e n e r a l  e q u i l i b r i u m  neces- . s: 

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

appear  s o  obvious.    ow ever, t h i s  equiva lence  fo l lows  from t h e  
~ 

assumption t h a t  c a p i t a l  i s  n d t  mal leable .  General  equi-iurn 
b 

- 
r e q u i r e s ,  among o t h e r  t h i n g s ,  t h a t  t h e  c a p i t a l  s t o c k  be i n  

equ i l ib r ium.  Th i s  means t h a t  every  c a p i t a l  good ' b e  ' t h a t  capi-  
1. 

d z z  

&Lgood -- , a s s o c i a t e d  w i t h  t h e  e q u i l i b r i u m  technique .  I f  c a p i t a l  
- 7 

is n o t  ma l l eab le ,  s u b s t i t u t i o n  o f  t echn iques  t a k e s  t i m e .  So 

i n  o r d e r  t h a t  a l l  c a p i t a l  i s  o f  t h e  e q u i l i b r i u m - t e c h n i q u e ,  it 
1- 

i s  necessary  t o  assume that t h e  e q u i l i b r i u m  t echn ique  has  been 

- - r u l i n g  f o r  a  long  p e r i o d  o f  tide, i .e.  f o r ' a s  long a s  t h e  age 

of  t h e  o l d e s t '  ~ a p i t a l ~ g o o d  i n  e x i s t e n c e .  For c h i s  t o  be t h e  
4 

't I ,  

c a s e ,  it is  necessa ry  t o  assume t h a t  t h e  r a t e  o f  p r d i t  ha ' s ,  
ri 0 

been , c o n s t a n t  f o r  t h i s  pe r iod  o f  time. Rul ing o u t  t h e  u n l i k e l y  
I .  .' 

p o s s i b i l i t y  t h a t  v a r i a t i o n  i n  t h e e r a t e  of accumulat ion have 
, /  ' " I 

been p r e c i s e l y ,  and c o i n c i d e n t l y ,  o f f s e t  by exogenebus ~dhang'es 
? '  C 

i n  technology ( t h e  shape o f  t h e  f a c t o r  p r i c e  f r o n t i e r ) ,  t h e  
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, , ' ~ r e q u i r e m e n t  o f  a  c o n s t a n t  r a t e  of p r o f i t  o v e r  t i m e  k e q u i r e s  

a c o n s t a n t  rate  o f  a c c u m u l a t i o n ,  o f  l a b o u r  f o r c e  growth and 
%".> 

L of Harrod N e u t r a l  t e c h n i c a l  p r o g r e s s .  The s t i p u l a t i b n  t h a t  a l l  

v a r i a b l e s  g r o w  o v e r ,  t i m e  a t  a  c o n s t a n t  e x p o n e n t i a l  r a t e  is 
, 0 -i 

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

Thus,  g e n e r a l  e q u i  l i b r i h  t h a t  c o v e r s  n m 2 m a l l e a b l e  c a p i t a l  
, 

i s  e q u i v a l e n t  t o  S t e a d y  s t a t e  nr d y n a p i c  e q u i l i b r i u m .  

The r e q u i r e m e n t  o f  a  g e n e r a l  equilibrium is a f q r  

m o r e  r e s t r i c t i v e  r e q u i r e m e n t  t h a n  t h e  r e q u i r e m e n t  o f  Keynesian 
7 

s h o r t  run e q u i l i b r i u m .   h he l&t& r e q u i r e s  o n l y  t h a t  t h e  

a p r o d u c t  market  klear!\l ' t h e  . l a b o u r  marke t  and t h e  c a p i t d l  mar-:, 

k e t  a r e  a l l o w e d  t o  be  i n  d i s e q u i l i b r i u m .  G e n e r a l  e q u i l i b r i u m  
c41 

r e q u i r e s  a l l  m a r k e t s  t o  b e  i n  e q u i l i b r i u m .  Hence, w h i l s t  

, . g e n e r a l  e q u i l i b r i u m  i s  a  s p e c i a l  c a s e  of  Keynes ian  s h o r t  r u n  

e q u i l i b r i u m ,  t h e  c o n v e r s e  s n o t  t r u e .  Thus ,  t h e  w g e  o f  
i I ^ .  . r, 

a p p l i c a b i l i t y  of g e n e r a l  e q u i l i b r i u m  c a n  be  no w i d e r  ' t h a n  t h a t  . 

o f  s h o r t  run e q u i l i b r i u m .  
b 

Is bhe , a d d i t i o n a l  a r e a  05 a p p l i c a t i o n  o f  Keynesian 

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

, economic . a n a l y s i s ?  The answkr  would s e e m  t o  b e  i n  t h e  a ' f f i r -  . 

b -. 
r\ m a t i v e ,  e s p e c i a l  i f  c a p i t a l  is non-mal leab le .  . S i n c e  . t h e  

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

, 
'1f a monetary  sector i s  i n c l u d e d 1 3  t h e n  i t  t o o  is r e q u i r e d  t o  
clear f o r  Keynesian.  s h o r t  r u n  e q u i l i b r i u m .  



open t o  doubt .  U n t i l  i t s  v a l i d i t y  i s  e s t a b l i s h e d ,  t h e ' g e n e r -  

a l i t y  o f  g e n e r a l  e q u i l i b r i u m  theorems remains  an  un re so lved  

i s s u e .  

To r e l a x  t h e  aksumption o f  g e n e r a l  e q u i l i b r i u m  

e n t a i l s  mee t ing  t h e  i s s u e  o f  t h e  d i s t r i b u t i o n  between marke t s  

o f  d i s e q u i l i b r i u m .  The Keynesian approach t o  t h i s  problem is 

to assume, as n o t e d  above,  t h a t  o n l y  t h e  >rod& 'market c l e a r s .  



demand i n  t h e  p r o d u c t  m a r k e t ,  b u t  t o  a  f a l l  i n  t h e  r e a l  J a g e  
- -r 

r q t e .  . T h e  e x c e s s  'demand i n  t h e  l a b o u r  m a r k e t  i s  m e t  by  a  

' change i n  t h e  l e v e L  o f  employmenk, p e r h a p s  a  change  i n  the money .. 

wage r a t e  b u t  n o  i n d e p e n d e n t  e f f e c t  on  , t h e  real  wage rate. 

P ' p r o d u c t  marke t  e q u i l i b r i u m  e n s u r e s  t h a t  t h e  r e a l  wage r a t e  f a i l s .  

I t  i s  t h i s  r a n k i n g  o f  , t h e  p r o d u c t  marke t  ~ v e r  t h e  l a b o u r  

marke t  which e x p l a i n s  t h e  Keynes ian  p o s i t i o n  t h a t  a n  e x c e s s  

s u p p l y  o f  l a b o u r  (unemployment) w i l l  n o t  n e c e s s a r i l y  b e  e l i m -  

i n a t e d  by t h e  o p e r a t i o n  o f  c o n v e n t i o n a l  m a r k e t  f o r c e s  and why 

t h e  r e r n e d y ' t o  unemployment i n v o l v e s  a government  p o l i c y  d i r e c t e d  

a t  t h e  p r o d u c t  market.' 

Throughout  t h e  remainder  o f  t h i s  t h e s i s ,  t h e  Keynes ian  

" r a n k i n g "  o f  m a r k e t s  w i l l  form t h e  b a s i s  o f  t h e  a t t e m p t  ' to  

d e v e l o p  a  t h e o r y  o f  t h e  r a t e  o f  p r o f i t .  T h i s  t h e o r y  w i l l  be. 

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

u n d e r  c o n d i t i o n s  o f  a l t e r a t i o n  i n  t h e  s i z e  o f  t h e  c a p i t a l  s t o c k .  

- 





Chapter  I11 argued t h a t  t h e  ra te  o f  p r o f i t  on e x i s t -  

i n g  c a p i t a l  goods,  i . e .  c a p i t a l  goods i n s t a l l e d  $I t h e  pas-t; '--"- 

is  determined by t h e  ra te  of  p r o f i t ' o n  new c a p i t a l  goods, 

1 .e .  c a p i t a l  goods c ' u r r en t ly  be ing  produced and i n s t a l l e d .  

Whilst , in  a s t e a d y  s ta te ,  where t h e r e  is an i d e n t i t y  o f  t t ie  - 

p a s t  and t h e  p r e s e n t ,  it i s  l e g i t i m a t e  t o  b a s e  a t h e o r y  o f  

t h e  r a t e  of  p r o f i t  on t h e  q n a l y s i s  of  cap i - fa1  goods i n s t a l l e d  

i n  t h e  p a s t ;  i n  a  non-s+ad t e  framework t h i s  p rocedure  

is i n c o r r e c t .  I f  t h e  c u r r e n t  J e v e l s  of a c t i v i t y  of  an econ- 
-..; - ,  

omy a r e  3llowed t o  d i f f e r  +f.ron7 l e v e l s  of a c t i v i t y  exper ienced  , 

i n  t h e  past '  t hen  t h e  primacy o f  t h e  r a t e  o f  p r o f i t  on new 
. , 

I .  

inves tment  goods,  i . e .  inves tment  goods c u r r e n t l y  be ing  

b u i l t ,  must be rebognized .  The, a n a l y s i s  of  t h e  rate o f  p r o f i t  * 

must be  b a s e d ' o n  ~ ' u c h  a  magriitude. 

The d e f i n i t i o n  o f  t h e  r a t e  o f  p r o f i t  sugges t ed  by . 
t h e  d i s c u s s i o n  above i s b f h a t  rate of  d i s c o u n ~ w h i c h  e q u a l i z e s  

t h e  expec ted  s t r e a m  o f  p r o f i t s  from o p e r a t i n g  a machine wi th  . 
# 

i t s  supply  p r i c e .  That  i s ,  i f  o n l y  one good is  pr,oduced 

. which can be used as  e i t h e r  $n inves tment  good o r  a  consump- 

t i o n  good ( b u t  no t  b o t h )  t hen  t h e  rate o f  p r o f i t  i s  d e r i v e d  

from t h e  fo l lowing  r e l a t i o n . :  

4 
i' 

/" 
,4@ 
4 

% 



where - 

PI = Supply ' p r i ce  of  ' c a p i t a l  good. 

P; = Expected p r i c e  o f  t h e  o u t p u t  o i  t h e  c a p i t a l '  
good a t  t i m e  t. 

w* = Expected money wage ra te  p a i d  t o  l a b o u r  opera- 
t i n g  t h e  c a p i t a l  good a t  t i m e  t. 

a*  = p p e c t ' e d  l e v e l  o f  p h y s i c a l  o u t p u t  from khe 
c a p i t a l  good a t  t ime  t. 

bE = ~ ; b , ~ c t e d  q u a n t i t y  o f  l a b o u r  used t o  o p e r a t e  
t h e  c a p i t a l  good a t  t i m e  t ,  

T* = ~ k ~ e c t e d  l i f e t i m e  o f  t h e  c a p i t a l  good (which 
cgn i n  p r i n c i p a l  be  thought  o f  as  t h e  p h y s i c a l  

.a. 

l i f e t i m e  o r  the ,  economic l i f e t i m e  o f  ' t h e  cap- 
i t a l  good, whichever  is t h e  s h o r t e r )  .' - 

% 

p = R a t e  o f  p r o f i t . _  

. I t  shou ld  b e ' n o t e d  t h a t  t h e s e  d e f i n i t i o n s  are prec- g 

i s e l y  t h e  same as t h a t  used by Keynes f o r  t h e  marginal '  e f f i c i -  

ency o f  c a p i t a l  i n  t h e  Genera l  Theory. Keynes' d e f i n i t i o n  

was; 

"I d e f i n e  t h e  marg ina l  e f f i c i e n c y  of  c a p i t a l  a s  be ing  
e q u a l  t o  t h a t  rate of d i s c o u n t  which would make t h e  
p r e s e n t  v a l u e  o f  t h e  series o f  a n n u i t i e s  g iven  by 
t h e  r e t u r n s  expec t ed  from t h e  c a p i t a l - a s $ e t  d u r i n g  
i t s  l i f e  j u s t  .equal  t o  i t s  supp ly  p r i c e , "  (Genera l  
Theory,  p. 135) 

One o f  t h e  most s t r i k i n g  f e a t u r e s  o f  t h i s  d e f i n i -  

t i o n  i s  t h e  importance it p l a c e s  a n  t h e  e x p e c t a t i o n s  of  t h e  

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

inves tment  good and o f  t h e  l i f e t i m e  o f  t h e  inves tment  good. 



Z 
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T h i s  i s  a  d i r e c t  c o f t r a s t  w i t h  t h e  d e f i n i t i o n s  used  i n  t h e  
4 

. t h e o r i e s  p r e s f j ~ t e d  i n 4 C h a p t e r  I 1 , w h e r e  e x p e c t a t i o n s  p lgyed 

n o  role a t  a l l .  'Of c o u r s e ,  t h i s  i s  - t h e  r e s u l t  o f  abandoning 
, 

a  s t e a d y  s t a t e  frame o f  a n a l y s i s ;  o n c e  a q t e a d y  s t a t e  i s  . 

l e f t  t h e n  e x p e c t a t i o n s  become i m ~ r t a n t '  , 

I n  a  non-s teady s t a t e  f r amework , : a  h y p o t h e s i s  i s  
dt 

f needed t o  d e s c r i b e  t h e  f o r m a t i o n  o f  e x p e c t a t i o n s  by  e n t r e -  

\ p r e n e u r s .  T h e  e n t r e p r e n e u r  d e s i r e s  t o  a c c u m u l a t e  c a p i t a l  

and y e t  "itnows" n o t h i n g  o f  t h e  f u t u r e  r e t u s r l  te capi ; t a l  w i l l  

. b r i n g .  To r e s o l v e  t h e  c o n f l i c t  , i n  t h i s  , s i t u a t i o n  t h e  er).qre- 

p r e n e u r  h a s  t o  t h e ~ r i z e  a b o u t  t h e  na . ture  o f  f u t u r e  even s 

/ 

1- so t h a t  he  can compare t h e  g a i n s  .from a c c u m u l a t i o n  with; i t s  

c o s t .  One h y p o t h e s i s  d e s c r i b i n g  t h e  n a t u r e  o f  e n t r e p g e n e u r s  

t h x b r i z i n g  a b o u t  t n e  fu tc l re  w a s  i n t r o d u c e d  by Keynes and g a i n e d  

w i d e s p r e a d  r e c o g n i t i o n ,  e. g. Hicks  1 9 3 9 , ~  p. 205.  
f 

\ i 
. . Keynes d e s c r i b e d ' t h e  n a t u r e  o f  t h e  e n t r e p r e n e u r s  

P 
t h e o r i z i n g  i n  t h e  f b l l o w i n g  f a s i o n :  ,+ 

" I n  p r a c t i c e ,  w e , h a v e  t a c i t l y  a g r e e d ,  a s  4 r u l e ,  
t o  f a l l  back o n - w h a t  i s ,  i n  t r u t h ;  a ' c o n v e n t i o n . '  " The e s s e n c e  p f  t h i s  c o n v e n t i o n  - though it d o e s  
n o t ,  ,of c o u r g e ,  work o u t  q u i t e  so s imply  - l i e s  
i n  assuming t h a t  t h e  e x i s t i n g  s t a t e  o f  a f f a i r s  w i l l  
c o n t i n u e  i n d e f i n i t e l y ,  e x c e p t  i n  so f a r  a s ,  we have  
s p e c i f i c  r e a s o n s  t o  e x p e c t  a change."  (Keynes 1936,  
p.  1 5 2 ) .  O r i g i n a l  i t a l i c s .  

Thus, Keynes a r g u e d  t h a t ,  a s  a g e n e l a l  r u l e ,  e n t r e -  

p r e n e u r s  e x p e c t a t i o n s '  ~f  t h e  f u t u r e  a r e  b a s e d  on  t h e  p r e s e n t .  

Apply ing  t h i $  h y p o t h e s i s  t o  p r i c e s  l e a d s  t o  t h e ' p r o p o s i -  

t i o n  t h a t  e x p e c t e d  p r i c e s  a r e  r e l a t e d - t o  c u r r e n t  p r i c e s ,  



3 w* = f 2 ( w ,  t )  t , ' 

where 

P = t o d a y ' s  p r i c e  o f  o u t p u t .  

w = t o d a y ' s  w ig& rate. 

Today's  p r i c e  and.wages are market  phenomena and 

are,, i n  c ~ n s e ~ u e n d e ,  obse rvab le .  A s  long  a s  t h e  l i f e t i m e  
I 

o'f t h e  c a p i t a l  good i s  known, t h e  v a l u e s  of  t r e l e v a n t  f o r  
' 

, . L 
c a l c u l s t i n g  t h e  rate o f  ' p r o f i t  a a l s o  known. ~ o w , e v e r ,  

Y t h e  p r e c i s e  n a t  re of  . t h e  a1 r e l a t i o n s h i p s  f  and 
, 1  

f  a r e  n o t  s o  e a s y . t o  obse rve .  And y e t ,  i n  p r i n c i p l e ,  t h e  2 

f u n c t i o n a l  r e l a t i o n s h i p s  c o u l d  t a k e  any form. I n  f a c t ,  t h e  

n a t u r e  of  e x p e c t a t i o n s  i s  such t h a t  it s e e m s  u n l i k e l y  t h a t  
> 

a g e n e r a l  t h e o r y  w i l l  e v e r  be  worked o u t  which w i l l  imply 

a p r e c i s e  f u h c t i o n a l  form. There  a r e  a few r e s t r i c t i o n s  

which may be  reasonable%. Very complex forms of  t h e  expec- 

t a t i o n a l  r e l a t i o n s h i p  may be r u l e d  o u t  on  f&e b a s i s  t h a t  

t h e  r e l a t i o n s h i p  r e p r e s e n t s  e n t r e p r e n e u r s '  p r o j e c t i o n s  i n t o  

t h e  f u t u r e .  Furthermore,  t h e  r e l a t i o n s h i p  ,a t  any p a r t i c u l a r  

moment i n  t i m e  may r e f l e c t  t h e  n a t u r e  ~ f  p r i c e  movements i n  , 

t h e  p a s t .  But even i f  t h e s e , r e s t r i c t i o n s  are accep ted  

t h e r e  a r e  a  wid& v a r i e t y  ~ f ' f u n c t i o n a l  forms which remain 
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a d m i s s a b l e  a s  a s p e c i f i c a t i o n  f o r  t h e  f o r m a t i o n ' ~ f  expec- ,  . 
I 

-CX - 
t a t  i o n s .  

To a t t e m p t  any a n a l y s i s  o f  t h e  r a t e  o f  p r o f i t  i n  

t h e  s h o r t  r u n ,  then- ,  it is " n e c e s s a r y  t o  t a k e  a p a r t i c u l a r  
- 

f u n c t i o n a l  form which c a n  S e r v e  as  a  benchwork f o r  t y p e s  o f  
d 

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

c u l a r  form chosen  h e r e  w i l l  b e  a n  e x p o n e n t i a l  p a t , t e r n .  1 - 

Thus., e x p e c t e d  p r i c e s  w i l l  be a s s u d e d  t o  be  r e l a t e d  t o  c u r -  

r e n t  p r i c e s  i n  t n e  f o l l o w i n g  f a s h i o n :  
P . . 4 P; = P . e a t  

5 W* = w . e a t  t 

T h i s  p a r a m e t e r  a c a n  b e  g i v e n  any v a l u e ,  p o s i t i v e  

or  n e g a t i v e ,  depend ing  o n  h y p o t h e s e s  o r  o b s e r v a t i q n s  a b o u t  

t h e  i n f l u e n c e ' o f  o t h e r  f a c t o r s  upon e n t r e p r e ' n e u r s  e x p e c t a -  

t i o n s .  

I t  w i l l  s i m p l i f y  t h e  a n a l y s i s  t o  assume t h a t  c a p  
L 

i t a l  gpods +re e x p e c t e d  t o  r e t a i n  t h e i r  t e c h n o l o g i c a l  c h a r a c -  

ter is . t ics  f o r e v e r .  Outpu t  p e r  machine and  t h e  l a b o u r  
\ 
* r e q u i r e m e n t  p e r  machine a r e  e x p e c t e d  t o  remain  c o n s t a n t .  

P h y s i c a l  d e p r e c i a t i o n  o f  c a p i t a l  c ~ b e  e a s i l y  i n c o r p o r a t e d  

i n t o  t h e  a n a . l y s i s  w i t h o u t  q u a l i t a t i v e l y  a f f e c t i n g  , t h e  con- 

c l u s i o n s .  F u r t h e r m o r e ,  it w i l l  be supposed t h a t  t h e r e  is 

one  p r o d u c t i o n  t e c h n i q u e  ( i - e .  o n e  p a i r  o f  v a l u e s  of $a  a n d  
2 -- 

b) which domina te  a l l  ?<hers  ' ~ a t  a p o i n t  i n  time a n d  t h a t  

t h e  c a p i t a l  good r e q u i r e d  f o r  t h i s  t e c h n i q u e  i s  t h e  s a m e  
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as t h e  consumption good. The d e c i s i o n  over  t h e  u se  of  a 

newly produced good a s  a  c a p i t a l  o r  consimpt ion good w i l l  

be cons ide red  i r r e v e r s i b l e .  Under t h e s e  ,assumptions ,  -A:- 

I 

r e l a t i o n  1, wh ich ,de t e rmines  t h e  r a t e  o f  p r o f i t ,  becomes; 

t = T  * 
6 P = /  P eat  a - w e  h )  e - O t  d t  a t  

0 

-a 
Upon i n t e g r a t i o n  and ' r ea r r angemen t ,  r e l a t j o n  7 is  o b t a i n e d ; -  

7 
' ,  

P W 
. 

= a - b - + a  
, -pT* P  

1-e , , 2 

I f  tke expec ted  l i f e  o f  -. c a p i t a l  goods B I  T*, r e h a i n s  con- 
4s - 

s t a n t ,  t h e n  t h e  e x p r e s z i o n  " v a r i e s  p o s i t i v e l y  w i th  
-pT* 1-e 

t h e  ra te  of p r o f i t  p .  One c a s e  where T* i s  c o n s t a n t  i s  

when T* = m .  Under t h i s  assumption,  t h e  r a t e  o f  p r o f i t  

- i s  g iven  by r e l a t i o n  8; I 

8  W p = a - - , b + a  
P  

Thus, t h e  r e s u l t  i s  a  ve ry  s imple  r e l a t i o n  between t h e . r a t e  

o f  p r o f i t  and t h e  r e l a t i v e  p r i c e s  o f  l a b o u r  and o u t p u t  and . 

t h e i r  expec ted  r a t e  of  changed a .  A t heo ry  o f  r e l a t i v e  

p r i c e s i s  a  basi,c p a r t  o f  t h e  t heo ry  of  t h e  r a t e  o f  p r o f i t .  
, , 

-  his ' is  easy  t o  demongtra te .  L e t t i n g ;  p = P 

I-e - p ~ * '  

d p  - (1-e -pT* 1 - p T * e  -pT* - - 
d ~  -pT*] 2 

. The denominator i s  p o s i t i v e .  
(1-e 

dT So for - > 0, i t  i s  s u f f i c i e n t  t h a t ,  1-e -pT* - p T * e  -01" > 
dp -pT* .'. 1 > ( l+qT*) e  . Thi s  ho lds  f o r  a l l  p o s i t i v e  v a l u e s  

o f  pT*. 



i m p o t e n t .  On t h e  o t h e r  hand,  e x c e s s  s u p p l y  i n  t h e  p r o d u c t  

m a r k e t  immedia te ly  l e a d s  t o  a  c u t b a c k  i n  t h e  sup .p ly  o f  

o u t p u t  and /o r  t o  a f a l l  i n  t h e  p r i c e  o f  owtpu t .  

The assumpt ion  t h a t  t h e  c h a i n  of c a u s a l i t y  f o r  

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

' I  marke t  is r e f l e c t e d  i n  th'e c h a r a c t e r i s t i c  o f  Keynes ian  

a n a l y s i s  t h a t  t h e  wage b a r g a i n  i s  made i n  money terms and 

- 4 2  - . 
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" 

-1t is  t o  t h e  d e t e r m i n a t i o n  o f  r e l a t i v e  p r i c e s  t h a t  w e , w i l l  

now t u r n .  
- 

The major  o b j e c t i v e  o f  t h i s  t h e s i s  i s  t o  d e v e l o p  
. 
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a  t h e o r y  o f  t h e  r a t e  o f  p r o f i t  which i s  n o t  c o n s t r a i n e d b t o  fc t h e  assumpt ion  o f  a s t e a d y  s t a t e .  I w a s  p o i n t e d  o u t  i n  

C h a p t e r  111 t h a t  a s t e a d y  s t a t e  i n v o l v e d  t h e  a s s u m p t i o n  * 

k h a t ' a l l  m a r k e t s  were i n  e q u i l i b r i u m .  T h i s  i s  h i g h l y  
C 

r e s t r i c t i v e ,  e s p e c i a l l y  since it r e q u i r e d  t h e  c a p i t a l  s t o c k  t 

t o  be t h e  e q u i l i b r i u m  c a p i t a l  s t o c k .  The a l t e r n a t i v e  

approach  p u t  f o r w a r d  i n  C h a p t e r  111 i s  'to u s e  a  f a r  weaker 

e q u i l i b r i u m  assumpt ion :  t h a t  i s  t o  r e q u i r e  t h a t  o n l y  t h e  
6 

- p r o d u c t  m a r k e t  is i n  e q u i l i b r i u m  and t h u s  on19 t h e  p r o d u c t  * .*\ ,  " 

,marke t  is r e q u i r e d  t o  c l e a r .  By making p r o d u c t  m a r k e t  
. . l ie 

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

i m p I i c i t l y  B s s m e d  t h a t  d i s e q u i l i b r i u m  i n  o t h e r  ma'rkets  h a s  

l i t t l e  e f f e c t  o n ' t h e  economy, - e . g .  'an e x c e s s  s u p p l y . o f  

l a b o u r  d o e s n ' t ,  by i t s e l f ,  l e a d  t o  r e p e r c u s s i o n s  which  

a l t e r  t h e  v a l u e  o f  any v a r i a b l e s  - t h e  e x c e s s  s u p p l y  i s  , 
'% 

I 
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m a t  : the supply ,of l a b o u r  may n o t  ' be a b l e  to  a f f e c t  t h e  

r e a l  wage rate. As ~ e i  jonhufvud 'has r e c e n t l y  emphasized 

, ( L e i  jonhufvud 1968, 92-98), t h i s  w a s  a n  - - - -  -=--- 

. i n c e s s a n t  theme o f  ,Theory. " The dm*an;d 

fo= labour  '(is a der 

k e t  derhand. The r e a l  w a  t e  and t h e  l e v e l  o f  employ- 

2 .  I - 
. - ,ment are determined o f  produc -market demand. 

product market i s  o f  . . 
@- t*F prime importance ' i n  Keynesiin -@con&cs. For aggregate  ' 

a n a l y s i s ,  us ing  Keynesian concepts  o f  n a t i o n a l  income 

flow& t h e  product  marke; equi l ibr imfr  c o n d i t i o n  i s  t h a t  , 
planned savings  i s  equa l  t o  t h e  l e v e l  o f  investmegt.  I n  

money terms, t h i s  may be w r i t t e n ;  b .  

9 '  S = P I  

where 
, - 

S = Money va lue  of  aggregate  s a v i n g s . , ' ,  

P = Price of ou tpu t .  

I = Output of investment goods i n  phys ica l  u n i t s .  

A 'form o f  t h e  Kaldorian s p e c i f i c a t i o n  of  savings  

behavior  w i l l  be used, i.e. t h e  aggrega te ' sav ings  a r e  a 

c o n s t a n t  r a t i o ,  s , o f  aggregate  p r o f i t s ,  II. Savings o u t  c' 

\ of  wages a re '  zero.  Thus; 

i 10 * s = s n  .. 
, C 

By using this formulat ion of  sav ings  behavior ,  t h e  

r a t e  of p r o f i t  can be analyzed a t  both unemployment and - 



@+ 
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-- - - 

f u i i -  employment l e v e l s  o f  o u t p u t .  9 

Combining t h e  s av ings  behavior  (equaf ion  - LQ) w i t h  . , 
t h e  e q u i l i b r i u m  c o n d i t i o n  ( e q u a t i o n  9), t h e  a g g r e g a t e  l e v e l  . 

, 

-- , 

ok r e a l  p r o f i t s  becomes a f u n c t i o n  o f  t h e  l e v e l ' o f  i n v e i t - ,  - 
rnent and t h e  p r o p e n s i t y  t o  save .  ' 

/' I : ? \< 

. 11 i i - I  / 

i - - -  
B P. s l i  

C / 

'r: _pl 

The a n a l y s i s  of  t h e  produc t  market  le  ds  t o  r e l a -  
, 

t i o n  11. The r e l a t i v e f p r i c e s  of  o u t p u t  and l a b o u r  w i l l  b e  
\ 

det6rmined by t h e  imp c t  t h a t  t h e  p roduc t  market has  on B 
C 

t h e '  labour market.  ' The e x a c t  n a t u r e  o f  t h i s  impact  w i l l  

depend t p  some ' ex t en t  o n  t h e  n a t u r e  o f  t h e ' r e s p o n s e  o f  

t h e  l a b o u r  supply  t o  t h e  produc t  markef de te rmined  l abour  

demand. Throughout t h e  remainder  o f  t h i s  t h e s i s  t h r e e  

/ s p e c i f i c a t i o n s  o f  l abour  s u w l y  response  w i l l  b e  u s e d ; . t h e  

~ e y n e s i a n ,  t h e  Neo-Keynesian, and t h e  Inf  l a t i ~ n  Barrier .  

The Ke.ynesian s p e c i f i c a t i o n  is a p p r o p r i a t e  i n  

cases where t h e  real wage r a t e  exceeds  t h e  marg ina l  d i s u t i -  

l i t y  o f  l a b o u r ,  t h a t  i s  where i n v o l u h t  unemployment 3 
e x i s t s .  Under t h i s  s p e c i f i c a t i o n  t h e  supply  o f  l a b ~ u r  is  

i n f i n i t e l y  e l a s t i c  w i t h  r e s p e c t  t o  t h e  money wage rate.  , 

The e f f e c t  o f  t h e  e x c e s s  supply  o f  l a b o y  may reduce  t h e  

money wage rate b u t  t h i s  w i l l  n o t  i n c r e a s e  t h e  demand f o r  

l a b o u r  because  a  f a l l  i n  t h e  money wage ra te  w i l l  a f f e c t  

t h e  level.  o f  aggreGate  demand. , A s  C l o w e r  (1965) h a s  empha- 

s i z e d ,  on&y i f -  t h e  money wage r a t e  can  a d j u s t  a t  an  
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, 
i * 

i n f i n i t e l y  f a s t  pace w i l l  t h e  problem of t h e  i n t e r a d t i q n  ." 
I f 

' o f  labour ,  market  dis&uilikjr=um i n t o  t h e  product  market  be 
, 

2 n 

avoided and t h e  economy can remain a t  f u l l  employment: - 
" -  'Q 

I•’ money wages a r e  n o t  s o  e e x i b l e ,  due say t o  &elastic 
, ~ 

e x p e c t a t i o n s  on  t h e  p a r t -  o•’  unemployed labour .  o v e r  t h e  

va lue  of t h e i r  l abour  services, t h e n  unemployment can  

arise. The c r e a t i o n  of j o b  w i l l  depend qpon t h e  l e v e l  - 
- > i - 

o f  aggrega te  demand i n  t h e  product  market and i t s  impli-  

c a t i o n s  f o r  t h e  p o s i t i o n  o f ,  t h e  -demand f o r  ~ a b o u r  schedule .  : 
- .  I 

, - A demand f d r  labour schedule  can  be c o n s t r u c t e d  

from an aggrega te  a product ion  func t ion .  I n  a c a p i t a l  r i c h  

ecoQomy, i.e. :where t h e . l a b s u r  requirement  o f  t h e  t o t a l  
\i " 6( * 8 

I 

c a p i t a l  s t o c k  i s  g r e a t e r  t han  t h e  s i z e  of t h e  l a b o u r  f o r c e ,  
J 

a pfoduct ion  f u n c t i o d  r e l a t i n g  o u t p u t  t o  labour.  i h p p t  can 

be  w r i t t e n ;  
, < .- 9 

1 98 
12 Y f ( ~ )  (L) > 0 .B - < 

4. 

Q 

4 f "  (%) i"$ 0 1 * 
' + \  - $ n  + 

where @ +, 
2 

a 

-i - 
% 

0 

Y = Q u a n t i t y  o f  output.,  
+. 

1 .  rB 
:it 

Q. 
L = ~ u f f n t i t ~  of kabo& in"p t .  

' " \. u. &, 

" 

The ex is ten& .of .  a ~ & ~ l u s  o f  c a p i t a l  imp l i e s  t h a t  
" .  

t h e  o p p o r t u n i t y  cost' o f  t$e least e f f i c i e n t  c a p i t a l  good i n  
+ 

" o p e r a t i o n  is 'zero. m e t h e r  t h e  en t r ep reneur  uses  a c a p i t a l  
$ 

L 

good w i l l  depend updn whether ' the r e c e i p t s  • ’ rornBpera t ing  
- I T  

2 * 
i -h 

r .  ' d \ 
" 3 
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t h e  good w i l l  c o v e r  i t s  l a b o u r  cost. T h e r e  i s  no a l t e r -  

s 
n a t i v e  u s e  f o r  c a p i t a l ,  i';e'. i t  c a n n o t  b e  c h a n g e d  i n t o  a 

c o n s u m p t i o n  good a n d  it c h n n o t  b e  changed  i n t o  a  more 

p r o d u c t i v e  c a p i t a l  good.  Hence,  t h e  m a r g i n a l  cost  o f  o u t -  

p u t  w i l l  be e q u a l  t o  m a r g i n a l  ' l a b o u r  cos t ,  i . e .  

1 3  
'w M a r g i n a l  C o s t  = f i  ( L ) .  

I f  m a r k e t s  are  p e r f e c t l y  c o m p e t i t i v e ,  t h e n ,  

m a r g i n a l  c o s t  w i l l  e q u a l  p r i c e  a n d  e q u a t i o n  1 3  c a n  b e  1 '  I? 

. . r e w r i t t e n  a s ;  

14 fir f ' ( L )  = - 
P 

j T h i s  i s  t h e  demand fo r  l a b o u r ~ s c h e d u l e .  
< .  

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

s t a c k  e n t e r s  i n t o  t h e  form o f  t h e  p r o d u c t i o h  f u n c t i o n  r a t h e r  

t h a n  as a s e p a r a t e  a r g h e n t . ,  I n  c o n s e q u e n c e ,  t h e  e x p r e s -  

. 
s i p n  1 4  r e f e r s ,  n o t  t o  t h e  c o n v e n t i o n a l  c o n c e p t  o f  t h e  

m a r g i n a l  p r o d u c t  o f  + l a b o u r ,  b i t  t o  t h e  o u t p u t  per, man o f  

the l e a s t  e f f i c i e n t  mach ine  i n  u s e .  

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

w i l l  d epend  upon t h e  r e q u i r e m e n t s  imposed  by  t h e  p r o d u c t  

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

c o n d i t i o n  i m p l i e d  t h e  p o s i t i v e  r e l a t i o n s h i p  b e t w e e n  aggxe-  
, . 
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PI 
I t  may a l s o  be shown* t h a t ;  3 

i 
5 . , 
a, 

1 dk) : - _ - -  
dI scL 

Thus,  t h e  r e a l  wage r a t e  i s  r e l a t e d  i n v e r s e l y  t o  . 

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

p r o f i t s  by  a  f u n c t i o n a l  form which i s  d e r i v e d  from t h e  prod- 

u c t i o n  f u n c t i o n .  As a g g r e g a t e  demand i n c r e a s e s ,  l e ~ s  

' e f f i c i k n t  c a p i t a l  i s  b r o u g h t  i n t o  product ' ion.  I n  o r d e r  
1. 

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

t a l  i n t o  p roduc t ion ' ,  o u t p u t  p r i c e s  have  t o  rise r e l a t i v e  t o  

' t h e  money wage. The r e a l  wage f a l l s .  . 

3 . =.it(.($;)) 
P 

W 
d - 

b .  - P ; ftl(.(gj-) ht(Li) ' 
dll s ' 

C 

' 1  
= f l *  ( L ,  +-) - S 

C 

From f o o t n o t e  2,' page 4 7  above;  

1 - 
, - Ttg  , L , L  

. d ( ~ ) '  - - - - -  1 
dI s L 

C 

k 

1 

% 
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Once t h e  economy r e a c h e s  t h e ,  • ’ u l l  employment l e v e l .  

s 

where t h e  -real wage r a t e  is. e q u a l  t o  t h e  m a r g i n a l  d i s u t i -  

l i t y  o f  l a b o u r ,  s o m e  w r i t e r s . .  e . g .  Kaldor  1956.  have  p o s t u -  

l a t e d  t h a t  t h e  r e a l  w.age ra te  may be  d r i v e n  downwards 

f u r t h e r  by a rise i n  t h e  p r i c e  l e v e l  w i t h o u t  l e a d i n g  to  a 

r e d u c t i o n  i n  t h e  level o f  employment. The r e a l  wage r a t e  

would b e  below t h e  m a r g i n a l  d i s u t i l i t y  o f  l a b o u r .  T h i s  w i l l  

b e  l a b e l l e d  t h e  Neo-Keynesian s p e c i f i c a t i o n  o f  l a b p u r  

s u p p l y  b e h a v i o r .  Such a c t i o n  by l a b o u r  4s n o t  s o  i r r a t i o n a l  a s  

4 
it' may f i r s t  a p p e a r .  Whether i t  p a y s  l a b o u r  t o  r e d u c e  i t s  

- 1 
s e r v i c e s  or resis t  t h e  r e a l  wage c u t  depends  upon t h e  c o s t  

o f  s o  d o i n g .  R i g i d i t i e s  i n  t h e  work week, t h e  c o s t  ( and  

u n c e r t a i n t i e s )  o f  j o b  * s e a r c h i n g  and  t h e  c o s t  o f  s t r i k e s  

may r u l e  o u t  a n  immedia te  r e s p o n s e  t o  t h e  f a l l  i n  t h e  real 

wage. Fur the rmore .  a r ise i n  . the  g e n e r a l  p r , i c e  l e v e l  w i l l  

r e d u c e  t h e  r e a l  wage\ o f  a l t e r n a t i v e  job  o p p o t t u n i t i e s  and 

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

The Neo-Keynesian s p e c i f i c a t i o n  i m p l i e s  t h e  pos- 

s i b i l i t y  t h a t  t h e  a g g r e g a t e  , l eve l  o f  profits may be  c a p a b l e  

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

e n t r e p r e n e u r s  t o  i n c r e a s e  i n v e s t m e n t .  I n c r e a s e s  i n  aggre -  

g a t e  demand h r e j m e t  by  e n t r e p r e n e u r s  r a i s i n g  p r i c e s  above 

m a r g i n a l  cost. s i n c e  t h e y  c a n  no '  l o n g e r  i n c r e a s e  o u t p u t  

b e c a u s e  o f  t h e  employment r e s t r a i n t .  Only when p r o f i t s  
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d 

Whether higher levels of investment can be susta ined depends - 
upon whether there  i s  a disequi l ibrium adjustment process  

, 

which w i l l  lead to forced savings out  of p r o f i t s .  Forced 
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do - 0 -- - 
d I  

T h e s e  r e s u l t s  may be, r e p r e s e n t e d  i n  a r a t e  o f  

- p r o f i t  s c h e d u l e  which  c o n n e c t s  t h e  r a t e  o f  p r o f i t  t o  t h e  

l e v e l  of  i n v e s t m e n t .  T h i s  s c h e d u l e  i s  drawn i n  F i g u r e  1. 

The  s l o p e  o f  t h e - s c h e d u l e  i s  p o s i t i v e  i n " b o t h  t h e  Keynes ian  

a n d  Neo-Keynesian r e g i o n s ,  b u t  i n  t h e  K e y n e s i a n  reg ion- ,  

t h e  v a l u e  o f  t h e  s l o p e  f a l l s  as  i n v e s t m e n t ' r i s e s  w h i l s t  i n  

t h e  Neo-Keynesian r e g i o n  p r o f i t  m a r g i n s  a r e  l i n e a r l y  rela- 

t e d  t o  i n v e s t m e n t .  The e x i s t e n c e  o f  a  minimum v a l u e  t o  ' 

f t h e  r e a l  wage r a t e  i n  t h e  I n  l a t i o n  B a r r i e r  r e g i o n  huts 

a n  u p p e r  bound o n  t h e  r a t e  o f  p r o f i t .  
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CHAPTER V o 

THE. MTE OF PROFIT. SCHEDULE AND THE MARGINAL 
EFFICIENCY O F  CAPITAL SCHEDULE 

The m o s t  s t r i k i n g  f e a t u r e  o f  t h e  s h o r t  ' r u n  r a t e  

of p r o f i t  s c h e d u l e  d e r i v e d  i n  Chap te r  I V  i s  i t s  p o s i t i v e  

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

as inves tmene  rises. T h i s  i s ,  o f  c o u r s e ,  quite t h e  oppo- 

4 s i t e  to  t h e  m a r g i n a l  e f f i c i e n c y  o f  c a p i t a l  s c h e d u l e ,  which 

Keynes hypothes . jzed as  downward s l o p i n g .  'However, t h a t  i s  
u 

n o t  t o  say. t h a t  t h e  two s c h e d u l e s  a r e  i n c o n s i s t e n t .  The 

m a r g i n a l  e f f i c i e n c y  o f  c a p i t a l  s c h e d u l e  i s  an  e x  a n t e  sche-  -- 

d u l e  which i s  c o n s t r u c t e d  by a g g r e g a t i n g  e n t r e p r e n e u r s '  

i n v e s t m e n t  demand s c h e d u l e s .  Thus,  i t  r e f l e c t s  e n t r e -  

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

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

i s  a h  e x  poste s c h e d u l e ;  which shows what v a l u e  t h e  r a t e  - 

o f  p r o f i t  G i l l  be  i f  e n t r e p r e n e u r s ,  i n  t h e  a g g r e g a t e ,  

a c t u a l l y  u n d e r t a k e  a  c e r t a i n  l e v e l  o f  i nves tmen t :  

The d i  f f  e r e ~ c e  between t h e  two s c h e d u l e s  r e f l e c t s  

t h e  d i f f e r e n c e  between c o n s . t r u c t s  based  on micro-economic 
, . 

a n a l y s i s  and t h o s e  b a s e d ' o n  macro-economic a n a l y s i s .  

However, t h e r e  is  a  l i n k  b e t w e e n a t h e  two s c h e d u l e s .  Keynes 

a r g u e d  t h a t  t h e  m a r g i n a l  e f f i c i e n c y  o f  c a p i t a l  sche t iu le  

would bc d o w ~ w a r d  s l o p i n g  because  of  e n t r e p r e n e u r s  expec t a -  

t i o n s  a b o u t  what wouXd hqppen i f  t h e y  i n c r e a s e d  o r  d e c r e a s e d  



. 
i n v e s t m e n t .  But  t h e , e x p e c t a t i o n s  ~f e n t r e p r e n e u r s  are 

, r e l a t i v e  tot t h e i r  i n i t i a l  p o s i t i o n  and  i t  i s  t h i s  i n i t i a l  

p o s i t i o n  t h a t  ,isw'eded i n  o r d e r  t h a t  t h e  l o c a t i o n  o f  t h e  ' 2  

m a r g i n a l  e f f i c i e n c y  of c a p i t a l  s c h e d u l e  can  be de t e rmined .  

I n  terms df t h e  a n a l y s i s  p r e s e n t e d  h e r e ;  t h e  " i n i t i a l  

p o s i t i o n "  w i l l  b e  a p o i n t  on t h e  r a t e  o f  p r o f i t  s c h e d u l e ,  
, ,< 

s i n c e ,  so l o n g  as s a v i n g s  i s  e q u a l  t o  i n v e s t m e n t .  t h e  
I 

economy w i l l  a lways  be  on t h e  r a t e  o f  p r o f i t  s c h e d u l e .  

The ra te  o f  p r o f i t  s c h e d u l e  c a n  be  used as  a  

b a s i s  f o r  drawing t h e ,  t r a d i t i o n a l  'marginal  e f f i c i e n c y  o f  

- c a p i t a l  s c h e d u l e .  Each p o i n t  on t h e  r a t e . o f  p r o f i t  s che -  

d u l e  r e p r e s e n t 9  a s t a t e  o f  p r o d u c t  marke t  e q u i l i b r i u m .  

Each p o i n t  i s  a  p o t e n t i a l  " i n i t i a l  s i t u a t i o n "  f o r  t h e  econ-  , 

omy. Thus, a t  e a c h  p o i n t  on t h e  ra te  o f  p r o f i t  s c h e d u l e ,  

a  m a r g i n a l  e f f i c i e n c y  o f  c a p i t a l  s c h e d u l e  c a n  be .d rawn .  

Suppose t h a t ,  i n  t h e  a g g r e g a t e ,  e n t r e p r e n e u r s  are under-  

t a k i n g  a l e v e l  o f .  i n v e s t m e n t  e q u a l  t o  I ( ~ i g u r e  1 ) .  Then A 

the r u l i n g  ra te  o f  p r o f i t  w i l l  b e  p A .  I f  a t  t h i s  i n i t i a l  

p o s i t i o n  \ ( p  IA) , 
A '  t h e  r a t e  Of i n t e r e s t  i s  e q u a l  t o  t h e  ra te  

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

c a n  be c o n s t r u c t e d  by d e t e r m i n i n g  what  l e v e l  o f  i n v e s t m e n t  

e n t r e p r e n e u r s  p l a n  t o  under ' take f o r  e a c h  l e v e l  o f  the r a t e  C 
o f  i n t e r e s t .  Of c o u r s e ,  a t  a rate o f  i n t e r e s t  e q u a l  t o  P 

.A ' 
, 

e n t r e p r e n e u r s  w i l l  p l a n  t h e  l e v e l  o f  i n v e s t m e n t  IA. A t  ra tes  

o f  i n t e r e s t  less t h a n  p A ,  e n t r e p r e n e u r s  w i l l ,  i n  t h e  a g g r e g a t e .  

u n d e r t a k e  h i g h e r  l e v e l s  o f  i n v e s t m e n t  i f  Keynes' h y p o t h e s i s  

+L 
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o f  capi ta l  u o y l d  behave i n  s th i s ,  f a s h i o n  .is p r e s e n t  i~ some 
, *..' 

' ,a 
A 

o f  t h e  Keynesian l i t e r a t u r e ,  e - g .  Keynes 1936,  ~ f i h p t e r  2 2 ; ;  .- L . - . . 
R&inson -19'71, p ;  8 3 .  ~ p e ~ e ~ r ;  " i n  :ot<@r parts df.'%he l i t e r -  a 

4 < L . m 

- ,  
_ * * .  " 

a k u r e ,  t h e  p o s s i b i l i t y  , i sWno . t  c o n s i d e r e d .  ' I n  post  . o f  t H e  
8 .  J 

IS-LM l i t e ra tu re ,  f o r  enxample ,:-=it i s  t h e  m & ~ g i h a S  e f  f i r i e n c y  . 
. - 

PL -5' . - 2  . . 
o f  c a p i t a l  schedi le  which, i s  t r e a t e d  a s  ' thdugh  it were a  ' 

i 9 , . , e 
5 

' 

ra te  qf p r o f i t  s c h e d u i e  and t h u s  - r e f l e c t e d ,  n q t .  j u s t  e n t r e -  
, . *, 

' Y .  b d 
** 

Y 9 ., p r e n e u r s  i n d i v i d u a l  e x p e c t a t i d n s ,  b u t  a l s o  y k a t  ac tuaLJy  t q 

- .Fm 
7." ". '* 8 * 

happens 2s a ' r e s u l t  o f  a g g r e g a t e  changes  i n ,  i nves tmen t ;  c 

< I  . " 
I' ' - 1 ~  ' 

@ ,  .% 

~ h t s ,  i n  IS-LM a n a l y s i s ,  t h e i d u i ~ i b r i u p  l e v e l o * a f  incbrneA. 
. . I  ' I  . + . :  - i 

i s  de t e rmined  by :us ing a' f i x e d  m a r g i n a l  e f f i c i e n c y  o f  capi- :: 
r u  

t a l  s c h e d u l e .  The l e v e l  of employment - and t h e  rgal wag';. . 
* 

L < . . 
r a t e  a d j u s t  sb. t h a t  t h i s  l e v e l  o f  income can-,be- 'suppl,je"d. . . @  . 

-- ' . . 
' h S b  * Any feedback  e f f e c t  of  t h e  rea l  wage , r a t e  onbto t h e  marg ins1  . , h , 

' 3 
" * 

i 

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

-4 

I n  t h e  p r o c e s s  o f  t h q  d e t e r m i n a t i o n  o f  t h e  aggre-  ' 

g a t e  l e v e l  o f  i n v e s t m e n t ,  t h e  t w o  s c h e d u l e s  w i l l  i n t e r a c t :  
4 

For  example,  i n  F i g u r e  2 ,  supeose* t h e  i n i t i a l  p o s i t i o n  o f  

- t h e  economy is a t  p ;I 
A A '  * 

S i n c e  t h e  Keynesian i n v e s t m e n t  
I . i 

d e c i s i o n  1 s  t h e  c h o i c e  between monetary and p h y s i c a l  assets,  

t h e  r e t u r n  on monetary a s s e t s ,  t h e  ra te  o f  i n t e r e s t ,  h a s  

be  t o  i n t r o d u c e d .  L e t  t h e  r a t e  o f  i n t e r e s t  b e  e q u a l  t o  I 

s % 

i x  * 
A P ~ -  

Then e n t r e p r e n e u r s  w i l l  i n c r e & s e ' t h e  l e v e l  o f .  

i n v e s t m e n t  t o  t h e  p o i n t ,  where t h e y  e ~ p e c t  t h e  m a r g i n a l  
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&R Yhe debate over t h e  i s s u e s  r a i s e d  by the . 6 / 

" C c n e r a l  T h e o r y " ,  a g v a t  deal. o f  a t t e n t i o n  h a s  been g i v e n  

t o  t h e  r c s p o n s i v e n c s s  o f  inves t rne 'n t  t o  c h a n g e s  ,.in t h e  ra te  ' . , 

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

( e x t e n t  o f  i n v e s t m e n t  o p p o r t ; n i t i e s  b y  a t t e m p t i n g  t o  i d e n t i f y  

f c ' i n v e s t m e n t  projects w h i c h  ar.6 v e r y  c a p i t a l  i n t e n s i v e  and 

a r e , o f  3 I d n g  d u r a t i o n ,  a 

u n d e r t a k e n *  a t  low rates .of i n t c r e s t  ( c . g .  B a i l e y  1 9 6 2 ) .  

I lowevcr ,  they turn,^ from t h e s r ?  p r o j e c t s  w i l l  be a f  f c c t e d  _ I  ' 

by t h e  l c v c l  of a g g r e g a t e  demand.  Thc p o s i t i o n  of t h e  mar- 

g i n a l  e f f i c i e n c y  o f  c a p i t a l  s c l l c d u l c .  ref-lccts tRc r e l a t i v e  +. 

p r i c c s  o f  o u t p u t  a n d  l a b o u r .  I n  a d e p r e s s i o n ,  i t  is r e l a -  
8 

, 

t i v c  p r i c e s  t h i t  a r c  "wrong"  a n d  t h a t  l e a d  t o  a . l a ck  - o f  

- ,  -- % 
p c r c c i v c d  i n v c s t m c n t  ~ p p o r t u n i t i c s .  S i n c c  t h c  l e v e l  of  

r e l a t i v e  p r i c e s  w i l l  a f  f c c t ,  t h o u g h  h o t  p e r h a p s  to thc? same 

c x t c n t ,  . i l l ' i n v c s t r n e n t  o p p o r t u n i t i e s ,  t h e  p r o f i t a b i l i t y  

o f  t l ~ c  t r a d i t i o n a l  " l o w  r c t u r n "  p r o j e c t s  w i l l  a l s o  be 

I - 
d r p r t ~ s s c d  bcalow t h ~ l  r, f u l l  c rn i loymcnt2  ra tes .  T h u s  , )even 

* I i thc>rc .  wcbrc*  i n f  ormat 1 o n  o n  4hc.  nyrnlkr of l,'ro j v c t s  w l l i c l i  
P 

_ _ _  - - -  - - -  

would y l r ' l d  ;1 tow rat-(? of. T c t u r n ,  s a y  * x  p c r F i n t ,  .when t h c b  

5 c.conorny ip a t  f u l l  c m p f ~ y m e n t ,  t h i s  d o c s  n o t  mcan. t h a t  a t  
%, 

a less t h a n  f u l l  c m p l ~ y r n ~ n t  p o s i t i o n  when thc i n t c r c s t  
H 

i-attb has f a1 l r . n  to x  p c l r c c n t ,  ttiese p r o j e c t s  w i l l  bc u n d e r -  

t a k c n .  T h c i r  rate o f  r c t u r n  w i l l  h a v e  f a l l e n  w i t h  a g q r e y a t c  

dcmdnd, l u ,  t i l t ?  chxistcncc.  of a w i d c  $pcct;rum o f  i n v c s t m c n t  
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o p p o r t u n i t i e s  w i l l  n o t  n e c e ' s s a r i l y  g u a r a n t e e  r e c o v e r y  f rom 

r e c e s s i o n s .  N o r  i s  t h e  l a c k  o f  " l o w  r e t u r n "  i n G c s t m e n t  

- o p p o r t h n i t i e s ,  o r  "elast ici ty p e s s i m i s m , "  n e c e s s a r y  t o  . 
.'* 

g e n e r a t e  unemployment.  

I n  terms o f  t h e  a n a l y s i s  p r e s e n t e d  h c r e ,  t h e  
.i 

r e s p o n s i v e n s s ~  o f  i n v e s t m e n t  t o - a  c h a n y c  i n  t h c  r a t c  of 

I i n t c k c s t  i s  a 'more complex q u e s t i o n  t h a n  is  u s u a l l y  s u g g e s t e d  

i n v o l v i n g  mot o n l y  tlhe e l a s t i c i t y  o f  t h e  m a r g i n a l  e f f i - c i c n c y  
+ i 

o f  c a p i t a l  s c h c d d l  b u t  a l s b  t h e  s h i f t s  i n  t h i s  s c h c d u l e  
I' 

c a u s e d  by  c h a n g e s  a g g r e g a t e  .demand. ~ h ' c s c  s h i f t s  a r e  

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

The s t e e p e r  t h e  s l o p c  of  thc r a t c  o f  p r o f i t  s c h o d u l c ,  t h e  

g r c a t c r . w i l 1  b e  t h e  s h i f t  o f  t h e  m a r g i n a l  c f f i c i c n c y  o f  

c a p i t a l  S c h c d u l c  far a  g i v e n  chan& i n  t h c  l e v e l  o f  i n v c s t -  

mcnt .  

I n  b o t h  ttic K e y n e s i a n  a n d  Nco-Kcyncsian r e g i o n s ,  

f t h e  s l o p e  of t h e  r a t e  af p r o f i t  s c h c d u l c  is. a f f e c t e d  by 

/ % 

tlic'i p r o p e n s i t y  to  s a v c  o u t  o f  p r o f ' i ' t s .  The h i g h e r  t h i s  
/= ? 

prop(:n:;i t y  , thcb srn;ll~lcr w i l l  t h c  c . f  f c c t  o f  a  chancjc - i n  
- -- 

. , i n v e s t m e n t  upon r e l a t i v e  p r i c e s  and  so thc smaller w i l l  bc 
1 .  

t h e  s l o p e  o f  t h ~ :  ra tc  of p r o f i t  s c h c d u l c .  I n  t h e  N c o -  

K c y n e s i a n  r e g i o n ,  ' t h e  v a l u e  o f  thc propc2nsi ty to  s a v e  w i l l  

bc : , thc  o n l y  e f f e c t  o n  t h e  s l o p c  (sclc C h n p t c b r  I V ,  1 , .  2 Ln t h e  

Kcyncsi  a n  r e g i o n ,  howcvcr ,  r e l a t i v e  price::; a r c  a f f c c t c d  , b y  

t h e  'production f u n c t i o n  a s  w e l l  as  by. c l g q r c q a t c  demand and  

-* 
' so thrk ~ C ' ~ C J W ~  of t h e  d i m i n i s h i n g  r e t u r n s  t o  employment w i l l  , 

' , 

?' 
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also h a v e  a n  e f f e c t .  T h e  g r e a t e r  t h e  d i m i n i s h i n g  r e t u r n s ,  . 

t h e  g r c a t e r -  w i l l  be t h e  . s l o p e  o'f t h e  ra te  of ? r b f i t  s c h e d u l e .  , . 

13 t h e  ' p r o d u c t i o n  f u n c t i o n  ( e q u a t i o n  1 2 ,  p .  _ 4 5 )  is  
-\ 

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

a n a l y z e d  'by S o l o w ,  e t .  a l .  1 9 6 6 )  , t h e n  t h e  d e g r e e  o f  d i m i n -  

i s h i n g  r e t u r n s  t o  emp'loyment &cap be r e l a t e d  t o  t h e  l e v e l '  
. ,  - 

o f  i n v e s t m e n t  i n  e a c h ~ v i n t a g e  o f  t h c  c a p i t a l  s t o ~ k .  T h e  

h i g h e r  t h e  * l e v e l  o f  i n v e s t m e n t  i n  t h e  p a s t  i n  e v e r y  v i n t a g e ,  
. 

t h e  g r e a t c r  t h e  o u t p u t  f r o m  a n y  p a ' r t i c u l a r  v i n t a g c  a n d  so 
/ 

the smaller  t h e  number  of v i n t a g e s  t h a t  h i v c ' t o  be b r o u g h t  

l n t o  o r  t a k e n  o u t  of p r o d u c t i o n  f o r  a  g i v c n , c h a n g c  i n  
I ' 

a g g r c g a t c  demand.  T h u s ,  t h c  smaller tlic c t l a n g c  i n  r e l a t i v e  

p r i c e s .  I t  f o l l o w s  t h a t  t h e  g r c q t c r  t h e  l c v e l  o f  c a p i t a l  

adcurnula  t i o n  that t h e  &o,nomy h a s  c x p c r i e n c c d  i n  t h e  p a s t ,  
\ 
L . s t h c  smal le r  a r c  t l i c  f l u c t u a t i o n s  i n  t h e  m a r g i n a l  e f g i c i c n c y  

o f  c a p i t a l  s c h e d u l e .  

Thc  a n a l y s i s  of  t h i s  c h a p t e r  s u c j g c s t s  t h a t  t h e  

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

t o  . d o t c r m i n c  t h e  s P b c d  of t h c  r e s p o n s e  o f  i n v c s t m c n t  t o  a 

- -- 

" 5  chdnqe i n  the ra te  ~ o f  ~ n t c r e s t .  Thc  m o r e - e l a s t i c ~  t h c  -schc- 

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

for a c h a n g e  i n  t h e  r a t c  o f  i n t e r e s t  a n d  so ' t h c  ' g r c a t c r  w i l l  

bc t h e  i n i t i a l  s h i f t  i n  t h e  s c h c d u l c ,  ~ h c  c x t c n t  o f  s u b -  -- 
s e q u e n t  s h i f t s  i n  t h c  m a r g i n a l  c f f i c i c n c y  o f  c a p i t a l  s c h c d u l c  
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a n d  t h q s ,  t h e  o v e r a l l  c h a n g e  i n  i n v e s t m e n t  w i l l  depend  on 

t h e  r a t e  o'f p r o f i t  s c h e d u l e ,  T h i s  s u g g e s t s  t h a t  even  i f  

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

a s t i c ,  it is  p o s s i b l e  fo; a f a l l  i n  t h e  ra te  o f  i n t e r e s t  t o ,  * 

l a a d  t o  a  l a r g e  c h a n g e  i n  i n v e s t m e n t .  The sNaL3_ i n i t i a l  

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

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

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

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

t h e  r a t c * o f  p r q f i t , s c h e d u l ~  a t  a  r e l a t i v e l y  s l o w  r a t e .  , . 

The s p c a d  , of t h e  c h a n g e s  i n  i n v e s t m e n t  a n d  t h u s ,  

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

f o r  macro-economic a n a l y s i s  a n d ,  of  c o u r s c ,  f o r  p u b l i c  

po1ic.y.  T h e  f o r m a t i o n  by e n t r e p r e n e u r s  of c x p c c t a t i o n s  of 

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

o f  c u r r c n t  p r i c k s .  I n  t e r m s  o f  t h c  r a t e  o f  p r o f i t  s c h e -  

d Q l e ,  t h c  c x p c c t a t i o n s  t r e n d  p a r a m c t c r ,  c r ,  may b e  i n f l u c n c c d  q 

by t h e  specbd of ad j u s t m c n t  Whcktlwr t h c  spccd  of a d j u s t -  

ment  c a u s e s  c3xpcctcd  f u t u r c  p r i c e s  t o  chdnge  b y  more o r  - 

- - -  + - & - L - pL 

less t h a n  t h e  c h a n g e  i n  c u r r e n t  p r i c c s  would sccm t o  bc 
* 

a n  o p e n  y u c s t  i o n .  

Kcyncs discussed a n o t h e r  way i n  Which t h c  spccd  

of a d j u s t r n c n t  will a f f e c t  the: c x t c . n t  o f  a d j u s t m e n t .  Hc: 



t 
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" 1 t  i s  t h e  n a t u r e  of o r g a n i z e d  i n v e s t m e n t  mprkg%ts, 
u n d e r  t h e  i n f l u e n c e  o f  p u r c h a s , e r s  l a r g e l y  i g n o r a n t  

' of  w h a t  t h e y e a r e  b u y i n g  a n d  o f  s p e c u l a t o r s  who arAe . . 
more  c o n c e r n e d  w i t h  f o r e c a s t i n g  t h e  n e x t  s h i f t  9f-" 
m a r k e t  s e n t i m e n t  t h a n  w i t h  a r e a s o n a b l e  q s t i m a t Q  -o f  
t h e  f u t u r e  y i e l d  o f  c a p i t a l  assets, t h a t ,  when d i s -  
i l l u s i o n  f a l l s  uppn  an  o v e r - o p t i m i s t i c  a n d  over- 
b o u g h t  m a r k e t ,  i t  s h o u l d  f a l l  w i t h  s u d d e n  a n @  even 
c a t a s t r o p h i c  force. " (Keynes  1 9 3 6 ,  p. 316)  

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

e f f i c i e n c y  o f  c a p i t a l  s c h e d u l e  w o u l d  t e n d  t o  move a h e a d  

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

- .  ( t h e  l a t t e r  r e p r e s e n t s  "a r e a s o n a b l e  est imate o f  t h e  f u t u r e  
, 9 

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

l e a d s  t o  t h e  m a r g i n a l  e f f i c i e n c y  o f  c a p i t a l  s c h e d u l e  ovek-  
, '. 

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

e x t e n t  o f  t h e  f l u c ' t u a t i o n . ,  
, 

The f l u c t u a t i o n s  i n ' t h e  m a r g i n a l  e f f i c i e n c y  o f  
, 

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

g a t e  demand i m p l y  the p o s s i b i l i t y  o I  t h e  e x i s t e n c e  o f  l o w  

l e v e l  i ncome  t r a p s .  A d c c l i n e  i n  i n v e s t m e n t  d u e ,  s a y ,  to  

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

Lmprovemcnt o n  t h e  prof i t a b i l i  t y  of new i n v c s t m c n t  y o o d s ,  
I 

l e a d s  to a c b a n g c  irt rclativc p r i c c s ,  which c:xacc~- - -  -- 

b a t e s  t h e  l e f t w a r d  s h i f t  i n  t h e '  m a r g i n a l  e f f i c i e n c y  o f  
b 

c a p i t a l  s c h e d u l s i    his' w i l l  t h e n  C a u s c  f u r t h e r  d e c l i n e s  i n  

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

e f f i c i e n c y  o f  c a p i t a l  s c h c d u l c  e v e n  f u r t h e r  to  t h e  l o f t .  
C 
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, Thus ,  b e c a u s e  o f  t h e  f l e x i b i l i t y  o f  r e l a t i v e  p r i c e s  and 

t h e i r  i m p a c t  o n  e x p e c t ' e d  f u t u r e  prices, t h e  economy t e n d s  

t o w a r d s  a ' p o s i t i o n  o f  l o w  i n v e s t m e n t ,  l o w  e r n p l ~ y m e n t ,  and 
# .  

*r-. a l o w  ra te  o f  p r o f i t .  ,In o r d e r ' t h a t  s u c h  a c o n t r a c t i q n  be- 

h a l t e d ,  i t  is  n e c e s s a r y '  f o r  t h e  r a t &  o f  i n t e r e s t  t o  f a l l  

be low t h e  r a t e  of p e r o f i t  so t h a t  i n v e s t m e n t  i n  p h y s i c a r  

assets w i l l  p i c k  up ,  B u t  i f ,  as, Keynes a r g u e d ,  t h e  l o n g  

r a t e  i s  " s t i c k y "  a n d  t h e  a d j h s t m c n t  of the rate o f  i n t e r e s t  

l a g s  b e h i n d  t h e  ra te  o f  p r o f i t  09 p h y s i c a l  akse ts ,  t h c n ,  i t  

i s  p o s s i b l e  for t h e  ccanomy to  be " t r a p p e d "  i n  a' &si t i o n  . 

o f  l o w  cmploymcnt and l o w  i n v e s t m e n t .  T h i s  w i l l  b c  r e t u r n o d  

t o  b e  l o w .  & ,  

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

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

s c h e d u l e  o f  a f a l l  i n  a g g r e g a t e  demand may Ee e v e n  g r @ a t e r .  

I f  t h c  d c c l i n c  i n  a g g r e g a t e  demand l e a d s  to a  f a l l  i n  a b s o -  

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

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

p a r a m e t e r ,  ( I ,  w i l l  become ncyat ivc :  a n d  w i  11 t h u s ,  c:xc.rt a , 

- 

downward e f f e c t  o n  t h c  rate o f  p r o f i t .  e c d ,  i t  i s  

conceivable t h a t  the r a t e  o f  p r o f i t  on  i t m c n t  g o o d s  

c o u l d  become n e g a t i v e .  Evcn i f  t h e  r u l i n g  r a t e  of p r o f i t  

r c m a i n s  p o s ' i t i v e ,  t h e  p o s s i b S l i t y  t h a t  t h e  f u l l  cmploymcnt 

level o f  i n v e s t m e n t  wolild a p p e a r ,  from t h e  s t a n d p o i n t  of  

a d e p r e s s e d  c c o n o m y , , t o  r e q u i r e  t h e  m a i n t e n a n c e  o f  a ncga-  
0 

t i v e  r a t q  of  p r o f i t  ' r c m a i n s ,  Thus ,  p r i c e  f l c x i b i l i t y  c a n  

d 
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1 

' h a v e  a d c s t a b i l i  z i n g  i n f l u e n c e  - o n ,  t h e  ecpnomy.  Ini s u c h  

c i r c u m s t a n c e s ,  t h e  s t i m u l a t i o n  o f  a g g r e g a t e  demand by t h e  

r e a l  b a l a n c e  e f f e c t  wou ld  be a s l k n d c r  reed on w h i c h  t o  

rest h o p e s  f o r  a  r e c o v e r y  i n  v i e w  o f . t h c  f o r c e s  o p e r a t i n g  

1 
i n  t h e  o p p o s i t e  d i r e c t i o n .  

I t  w a s  n o t e d  a b o v e  t h a t  IS-LM a n a l y s i s  i s  d e f i -  , , . 
' c i c n t  b e c a u s e  i t  d o e s  n d t  t a k e  &to a c c o u n t  t h e  s h i f t s  i n  

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

f rom c h a n g e s  i n  t h e  l e v e l  o f  i n v e s t m ~ n t . ~  However ,  i t  1s 

p o s s i b l e  to" a n a l y z e  t h e  i n f l u c x n c e  of t h e  moncy s u p p l y  o n  

a g g r e g a t e  e c o n o m i c  a c t i v i t y  b y  t h e  c o n s t r u c t i o n  i n  fr , ,  I )  
X 

spac 'n  of a  s c h e d u l e  w h i c h  shows  t h e .  v a l u e s  of t )  a n d  I 
'- $*. 

c o n s i s t e n t  w i t h  money m a r k c t  e q u i l i b r i u m .  T h i s  w i l l  b e  

c a l l e d  t h e  money ' m a r k c t  s c h e d u l e  (MM s c h c d u l c )  . 
.r. 

I n  K e y n e s i a n  a n a l y s i s ,  t h e  demand' f o r  r c q l  

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

and  n a g a t i ; e l y  r e l a t c d  t o  t h e .  r a t e  o f  i n t e r e s t .  T h i s  may 

. . 
bc w r i t t e n ;  

Mu = Dcmand f o r  no'minal money balances. 

I' = P r i m  l e v e l .  B 

- -- - - - L 

' ~ l e n d c k  indc:c~d s j  n c c ~ ,  i n  ,is t a r  '1:; p ' r i c c  f a l l s  er-o c x p c c t c d  
t h e  cxpcnditurc c 2 f f c 1 c t  of a s t o c k  o f  real w e a l t h  w i l l  bc 
r c d u c c d .  
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i = Rate o f  i n t e r e s t .  

.-a Y = Level o f  real  income.  

f i  I 0. fy > 0 

I n  t h e  K e y n e s i a n  r e g i o n ,  t h c r c  i s  a o n e  t o  o n e  r e l a t i o n  

b e t w e e n  t h e  level o f  i n v e s t m e n t  and t h e  l e v e l  of '  income 

which d c p e n d s ' o n  the' n a t u r e  'of t h e  p r o d u c t i o n  f u n c t i o n  a n d  

t h e  p r o p e n s i t y  t o  save  o u t  o f  p r o f i t s .  S i n c e  t h i s  r c l a t i o n -  

s h i p  i s  p o s i t i u c ,  i t  f o l l o w s  t h a t  i n v e s t m e n t  may be s u b s i -  

t u t e d  f o r  income i n  t h e  money d c m a n d ' f u n c t i o n  a n d  t h a t  t h e  

f i r s t  d e r i v a t i v e  of t h i s  f u n c t i o n  w i t h  r e s p e c t  to i q v c s t m e n t  

'is p o s i t i v e .  

2 
M~ - - 

- f ( 1 ,  I )  
P 

i , 0. El . 0 
, . 

E q u i l i b r i u m  i n  t h e  money m a r k c t  r e q u i r e s  t h a t  

moncy demanded i s  e q u a l  t o  money s u p p l y  - Assumc, f o r  * t h e  

momcnt, t h a t  t h e ,  qovcrnment  k c c p s  t h e - r e a l  +- -- rn0nc.y s u p p l y  

. ' f i w t l  by  ~ d r y  inc j  L t ~ o  nomina l  monc:y s u p p l y  i n  re:;:mrlstb to  

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

b e  d ' c r i v c d .  A t  h i y h  I c v c t l s  of i n v c s t m c n t ,  income a n d  t h u s ,  

the t r a n s a c t i o n  dcrnan,d f o r  moncy w i l l  be h i q h .  I n  order 

t h a t  moncy demand w i l l  be cxqual  t o  the money s u p p l y  i n  t . h c 8  
' I  

a q g r e q a t c ,  a h i g h  r a t c  of i n t c r c \ r ; t  w i l l  b c b  r c q u i  red to 



r e d u c e ,  t h e  s p e c u l n t i v c  componen t  o f  t h e  demand f ~ r  money. 

The  c o n v e r s e  w i l l  h h v c  t o  h o l d  a t  l o w  rates .of i n t e r e s t .  

Once f u l l  employmen t  i s  r e a c h e d ,  rea l  i n c o m e  is  

invariant to  c h a n g e s  i n  t h e  l e v e l  o f  i n v e s t m e n t ,  T h u s ,  

.' a t  f u l l  employmen t ,  the t r a n s a c t i o n s  demand f o r  real b a l -  

a n c e s  w i l l  be ,  c o n s t a n t .  .Money rna rkc t  e q u i l i b r i u m  w i l l  

r c q u i  rc a c o n s  t a n  t s p e c u l a t i v e  demand kor real b a l a n c e s  
1 

i n  , t h e  face  o f  a c o n s t a n t  mr>ney s u p p l y .  I n  c o n s e q u e n c b ,  
3 

t h c  money m a r k e t  s c h c d u l c  w i l l  be h o r i z o n t a l  i n  t h e  N c o -  , 
k-- 

~ e ~ n e s i a ;  a n d  I n f l a t i o n  Barrier r e g i o n s ,  T h c  n a t u r e  o f  ,/ 
.i" 

t h e  m n c y  rna rkc t  s c h c d u l c  i s  shown i n  F i g u r e  3. 

Iia t f 
I n t c  

of 
rest 

1 

I 
1 

I Nco-Keynesian, i n f l a t i o n  
Barrier , Reg i a n  P e g i o n  , 

I 
R e g i o n  

1 I 
I n v c s t m c n t  

E ' iyu rc .  1 
, 

- % -  a- . .  

' ~ s s u m i n ~  no  d i s t r i b u t i o n a l  d i f f c r c n g e s  i n  t h e  dcmand f o r  
money. I n  t h e  Nco-Keynes ian  r c y i o n ,  d c h a n g e  i n  i n v e s t m e n t  
w i l l  c h a n g e  t h e  d i s t r i b u t i o n  o f  income.  I f  . f i r m s  h a v e  a 
h i g l l c r  demand for real  b a l a n c e s  t h a n  h o u u c h o l d s ,  a n  increase \ 

i n  i n v c s t m c n h  w i l l  i n c r e a s e  t h e  d e m a n d ' f o r  money: I t  is 
w o r t h  n o t i n g  t h a t  i n  r e a l i t y ,  a  d i s t r i b u t i o n a l  d i  f  f e r c n c e  
may e x i s t .  In  C a n a d a ,  t h c  money s u p p l y  is r o u g h l y  a 
h a l f  of G.N.P. Assuminq  t h a t  s p c c u l a t i v c  b a l a n c e s  a r e n ' t  
e n o r m o u s ,  i t  w o u l d  a p p e a r  l i k c l y  t h a t  f i r m s  h o l d  l a r g e  
t r a n s a c t i o n s  b a l a n c e s .  Few h o u s c h o l d s  a r c  i n  a p o s i t i o n ,  
t o  h o l d  a ha1 f o f  t h c i r  a n n u a l  i ncome  i n  c a s h .  



s i z e  o f  t h e  real  money a f f e c t s  t h e  
I 

p o s i t i o n  of t h e  moncy m a r k e t  s c h e d u l e .  The g r e a t e r  t h e  - 
/ 

r ea l  money s u p p l y ,  t h e  lower i s  the moncy m a r k e t  s c h e d u l e .  

r e f l e c t i n g  t h e  f a c t  t h a t ,  f o r  a g i v e n  l e v e l  o f  i n v e s t m e n t ,  . 

a lowcr r a t e  of i n t e r e s t  i s  n c c d e d  t o  cqua tc  t h e  demand 

f o r  r e a l  mofiby w i t h  t h e  s u p p l y .  
, . 

To d e m o n s t r a t e  t h c  d c t e r m i n a  t i o n  of d y q r e y a t c  

< .  

i n v e s t m e n t ,  i t  i s  n e c e s s a r y  t o  add t h c ' r a t c  of p r o f i t  , 

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

t o  t h e  money m a r k e t  s c h c d u l c . '  Assu~nc>, for t h c  moment, 

t h a t  t h e  R . 0 . I ' .  schcdu1.c  c u t s  the MM s c h c d u l c  as1 i 1 1 ~ 8 -  

t r a t c d  I n  F i g u r e  4 .  I f  t h e  e c o n o m y  s t a r t s  w i t h  a l c v c l  

, < 

MM s c h c d u l c  

R - 0 .  P .  s c h c d u l ( ~  

Rate of 
I n t c  rc:s t 

f ' A 
- + - 

I*:C r i chedu lc  
L 

E ' i c j  urc. 4 

, 



o f  i n v e s t r n e h t  

c u t  t h e  R . O . P .  

, 
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e q u a l  t o  1 t h e n  t h e  MEC s c h e d u l e  w L i l  B'  

s c h e d u l e  a t  B.  A t  I* t h e  demand for 
- 4 ,, 

is h i g h  e n o u g h  t o  d r i v e  t h e  r a t c  o f  i n t e r e s t :  u p  ' t o  ig. , 

S i n c e  t h e  r a t c , o f  p r o f i t  o n  p h y s i c a l  a s s # s  i s  less t h a n  

i e n t r e p r e n e u r s  w i l l  a t t e m p t  t o  c u t  back i n v e s t m e n t  a l o n g  B ' 

t h e  m a r g i n a l  e f f i c i e n c y  o f  c a p i t a l  s c h e d u l e  a t  p o i n t  C 
> 

, ( t h e /  p o i n t  C r e p r e s e n t i n g  t h e  l e v c i  oi i n v e s t m e n t  a t ' w h i c h  

e n t r e p r e n e u r s  e x p e c t  t o  e a r n  a  r a tc  of p r o f i t  e q u a l  t o  t h e  

' r u l i n g  ra te  o t  - i n t e r e s t  o n  b o n d s ) .  O f  c o u r s e ,  when i n v e s t -  

ment  is c u t  back ,  t h e  m a r g i n a l  e f  f i c i c n c y  ,of  c a p i t a l  s c h e -  



- 
0 

c o n s i d e r e d .  I n s p e c t i o n  of F i g u r e  5 w i l l  r e v e a l  t h a t  i n v e s t - '  

ment  w i l l  t e n d  t b  i n c r e a s e  f rom IE to IA. 

From t h e s e  t w o  cases, it may be c o n c l u d e d  t h a t .  

whenever  t h e  money m a r k e t  s c h e d u l e  l ies  a b o v e  ( b e l o w )  t h e  

ra te  o f  p r o f i t  s c h e d u l e ,  i n v e s t m e n t  w i l l  f a l l  (r ise).  

The p o s i t i o n '  o f  e q u i l i b r i u m  d e p i c t e d  i n ' F i g u r e s  

. 4  . a n d  5 depended  o n  a n  a r b i t r a r i l y  d e t e r m i n e d  l a c a t i o n  ' 

\ 

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

t h e  b e h a v i o r  of t h e  m o n e t a q  a u t h o r i t y .  I n  f a c t ,  t h c s c  

two f a c t o r s  are  related: To. d r o p  t h e  a s ' s u m p t i o n  c o n c e r n -  . 
5 

i n g  t h e  thank i n  t h e  n o m i n a l  money s t o c k  means t h a t  m o k c -  

m e n t s  i n  t h e  a b s o l u t  cc l c v ~ l  w i l l  a f f e c t  t h e  r m k i t i o n  

o f  t h e  money m a r k e t  c u r v e  a n d ' t h u s ,  t h e  p o s i t i o n  o f  combined 

money m a r k e t  a n d  p r o d u c t  m a r k e t  equilibrium. I n  o r d c r  t h a t  

t h e  i m p a c t  o f  , p r i c e  f l e x i b i l i t y  may bc i s o l a t e d ,  i t  w i l l  
a 

be assumed t h a t  t h e  n o m i n a l  money s u p p l y  is f i x e d -  . 

I f  ' t h e  n o m i n a l  money s u p p l y  is  f i x e d ,  t h c n  a n  

i n c r e a s e  i n '  t h e  p r i c e  l e v e l  w i l l  r e d u c e  th i .  real  money s u p p l y ,  

I n  o r d e r  t h a t  demand for rej-1- bal-anccs-be r e d u c e d  te fk-is -- - -- 
- 

- -  . - 

- - 
- * 

I ' 

l c v c l ,  i t  is n e c e s s a r y  t h a t  f o r  a n y  l e v e l  o f  i n v e s t m e n t ,  

t h e  r a t e  o f  i n t e r e s t  be h i g h e r .  Thus ,  i n f l a t i o n  w i L l  r a i s e  

t h e  money m a r k e t  schedule. Conversely, d c f  l a t i o n  w i l l  

l o w e r  t h c  . s c h e d u l e .  ( I t  s h o u l d  bc n o t e d  t h a t  t h c  p r i c c  

changcs r e f e r r e d  to h c r c  a r c  n o t  e x p e c t e d  p r i m  c h a n g e s . )  I 

. .  



 he practice of r e l a t i n g  c h a n g e s  i n  t h &  p r i c e  . . 
: % 

' l e v e l  to  t h e  l e v e l  o f  employmen t  a n d  a g g r e g a t e  demand w i l l  
2 

b e  a d o p t e d  h e r e .  1i a g g r e g a t e  i demand i s  b e l o w  t h e .  f u l l  . 2 

e m p 1 4 y r n c ~ t  l e v 6 l j  i .e .  t h e ' c c o n o m y  i s  i n  t h e  K e y n e s i a n  

, r e g i o n ,  t h e n  the p r i c e  L e v e l  w i l l  b e  a s s u m e d  t o  f a l l .  . I f  
-, 

a g g r e g a t e  demand i s  g r e a t e r  t h a n  t h e  minimum l e v e , l  n e c e s -  
f - /  

. s a r y  t o  g e n e r a t e  f u l l  employmen t ,  i .e. t h e .  economy is  i n  4- 
t h e  Nco-Keynes ian  o r  I n f l a t i o n  B a r r i e r  r e g i o n s ,  t h e n  i t  . 

w i l l  b-c . a ssumed t h a t  t h e  price- l e v e l  r ises.  A t  t h e  " j u s t  , 

f u l l  e rpp loymentn  pa s i t i on ,  i 2 c .  on t h e  b o u n d a r y  o f  t h e  

K e y n e s i a n  a n d  Neo-Keynes i an  r e g i o n s ,  t h e  p r i c e  l e v e l  w i l l  

a I 

I tie as sumed  c o n s t a r i t .  T h i s  i's, 'of c o u r s e ,  a p o l a r  case o f  

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

U s i n g  t h e  r u l e  o f  i n f l a t i o n  d e s c r i b e d  a b o v e ;  t h e r e  
. , 

Arc a  number o f  p o s s i b l e  p o s i t i o n s  o f  t h e  MM a n d  R.O.P. sche- -  - 

d u l e s  . w h i c h  n e e d  t o  bb a n a l y z e d .  T h e  f i r s t  case to  b e  

c o n s i d e r e d  i s  w h e r e  t h e  MM s c h e d u l e s  l ies  b e l o w  t h e  R.O. P .  
, " 

$ I  schedule. T h i s  is i l l u S t , r a t e d  L i n  F i g u r e  6 .  I n v e s t m e n t  

i 

w i l l  t e n d  t o  r ise f r o m  w h a t e v e r  p o s i t i o n  t h e  cconomy s t a r t s  
. .  

- - - - -  

f rom a n d  so thc economy w i l l  move i n t o  e i t h c r  t h e  N e o -  

K e y n e s i a n  r c g i o n  or t h e  I n f l a t i o n  B a r r i e r  r e g i o n .  T h e  

p r i c e  l e v e l  will r ise ,  ;educing t h e  real  money s u p p l y  a n d  

r a i s i n g  t h e  MM s c h e @ u l e .  The  MM schcdu lc !  w i l l  r ise  u n t i l  - 

the r a t c  o f  i n t e r e s t  c x c c e d s  t h e  r a tc  o f  p r o f i t .  I f  t h e  

I> 
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, upp-r 1 i m i t  t h < ~ t  ' t l ~ c *  I * n f  1,1t i o n  1L1rrior r ~ ( ~ q i o n  p u t s  r)n the* 
/ r. 

' r;it c *  of )ref I t . 
g, 

,* , . x 

'1'11 ~ 1 : ;  , , , f r@nf . +  / , ,$ pol; i tr i on  helrtb Ll tc .  MM :;clitylii 1 ta  1 i (13 

bc:low t l i e b  l i . 0 .  1 ' .  . :;;-t~cdr~ltb, *,m~rrkc*t l orcc*:~  I c * i ~ t l  to  . I  r i s c *  i n  . 
a 

t l i t 3  MM r;c.llrbciulth t o < I  IW:; i t:i &rl &fi&rck- thcb %M ?icll(.du lcb 1 : ;  
* 5 

, 

.ll)ovcb t - f l c h  It. 0 , 1 ) .  -A : l i l t  'I'hcw tI icb  ;icjc~rc~cj~r tcL 1tbvc.l of 

I nvcb:; t lnont  w 1 r 1 I , ~ n d  ' t i11c:  'hc~c-onc>my wi 1 L ,~pproach  - - 9 s 

t l i t b  K o y n c b : i  i ,rrl  rchq 1 o n .  O r l c ' c b  t l i t b  K(hyncbsic~n r(*q o n  ,i:i rc.,tc.llcvl, ,. ,t < > 

I ~ l t b  1 x 1  a* 1 cbvtbl w L 1'1 stz.1r-t t o  1.11 1 .,mi t t , t I ~ ' * M M  :ic~,c- 

. . 
t i  ( 4  w 1 I f .i 1 13 1 i i cdrl 1 1  t o  v r  I t l i  t h ~ r ( ~ r l t  rt*!it11 t ? j  

e 

: ; < * l l ( * ~ i ~ ~  1 t t : i .  \ 

'.c. 
1 .  

0 1 1 1 .  J I 1 )  1 I I t y I . i  1 1 1 I 1 . 1  i 11 r  7 ,  whc*r c b  
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lead t o  i n c r e a s e s  i n  t h e  Icvcl  of i n v c s t m c n t  and aggravate 

thc .  i n f  l a t i o n n r y  s i t u a t i o n .  I f  t hc*  m o n e t a r y  a u t h o r i t y  
4 

,.* 
c o u l d  prc!dlct t t l r : : ; c x  s h i , f  t u ,  t l ~ c n '  1 1  may b c b  able to o f  f s i 2 t  

th(:m b y  r t ~ d u c i n r j  thc* rdtcb o f  i n c r c d s c  of thch n o m i n a l  moncy 

u p 1  l f , on t h e  other hand,, 'thr. m o n e t a r y  a u t h r o i  t y  
' ' I  

a c t s  too l a t c ,  t h c l n  ~ t s  r c c l i z c t i o n  10-thc . , r a t c  of incrcasc?  





- 8 0  - 
7 

' 0 

c ; c f ~ c ~ U u l c ~  h ~ c a m r ~ : ;  Iiori  on till . In f i q u w  8 ,  t h  
- 

prtrr icntcd.  I n  t s c~scb"  ( ' 1 )  the* c \ l a s t i c i t y ,  of thcr 

moncby i:; s u f  f i c i c h n t  l y  ' h ig t i  for  th t*  MM curvc? 't 

thc l  l t . O . J ' . ,  c u r v c h  t j i r o u q l w ~ i t  t i ) ( *  Keynesian r . c q i o n .  1n'cd:;T: 

a' 

(L) t l i c l  t 1 l ; l r ; t l c i t y  of morlcy dcmdnd i:; r r l  r g f r t l y  l o w c a r  and  

'dul(1 ~ r i c l u d c ~ : ;  ;I l i q u i d i t y  t rciy) - i t  1:; l ~ o r i z c > n t , i l  <it <r  
B 

- l o w  l t * v o l  o f  ' t 1 j c ~  rtitca of intc>rcb:.jt- 
L 

v :  o I r,c:omch . 1 n c , r r ; c b  ( . I )  t h ( .  
. 8 

~ r ~ v c ~ : ; t n ~ . r r t  i l l :  o w  t i  J f u l l  c -mploymc~rr t"  I ( ~ , v c ~ l .  

A:. o o  1 ;  1 1 n 1  y r ~ t  J r .1 I ~ L J  l o r  rt:cc>:;:ii oh r<*:i111 1::;- 
d 

: ; I ~ c * I I  ,) 11 ~ ( 4 1 1  ( j ( * c j r ( * c b  t I rl:, I - ~ ~ ~ J I  1 I t y i :; rnv:;t p r o i ~ , i l )  1 y l J r l U ! j \ l ~ J  I O j  

f o r  1 t 1 1 ; : I I I I I : ,  . ( ' , a * ; ( * ! ;  ( ~ t n t i  ( c : )  ,lrcb. rnorc: 
I .  

e 

r c h , ) ' l  .i : ; t  i c -  i r1 t 11 ,11_  t 11c.rc. I i 1 0 r 0 1  (:ol l e ~ r ) : i 3 b ' '  W ~ I I C ~ )  1 



; ~ n d  thcbrcb 1 %  ;in c?xccL:;:; dc!m<ld f o r  q,nlty . '1'llcb c . 1  t c b c C  i .vc!rhc>~:i 
I ., 

o f  , ~ r r  c:xpI!n:-;ion irk  the* rnoncby ! ;upply,  whcbLhc*r crru:;cvl by thc- 

<JC L }c)n:4 of thc .  monc!t.;lry *tut:t~or I t y o r  t - 1 1 t b  c h i  f t b c t : i  of d r . 1  1'1- 

d 

," t i o n  ,- w i 1 1 dcapc*nd o n  hc)w f , ~  r i t 1 o w c . r  :; t hc* MM :';c:hc~iu'l c b .  

' I ' F ~ ~  l owcbr 1 . 1 1 c e  MM !i<:l~c:titll o, ,I J I ~ !  f u r t h i b r  t-h 1.h. 1 v f  1. i :; the.. 

J A :  I : I  1 I i 1 1 : , I t ~ c b  "poi n tb o 1 (m 1 J dr~:ic*" !;h J f t!; ' . . , <  
, .. 



? 

A c h a n y c  An t h c  p r o p e n s i t y  to *save o u t  o f  p r o f i t s  
B. 

>will c l e a r l y  affect t h e  rate of p r o f i t  s c h e d u l e .  An i n c r e a s e  

t d e c r c n s e )  I n  the p r o p e n s i t y  w i l l  lowcr ( r a i s e )  t h e  slope 

o f  t h c  s c h e d u l e .  T h i s  c l e a r l y  f o l l 6 w u  from t h e  e q u a t i o n  of 

. v  
- t h e  s c h e d u l e  o n  Poyc 5 2 .  Thus ,  i n  as  idr auwthc wealth % 

J .  

cffcct stimulate& e x p e n d i t u r e  when &here is  f a l l  i n  the 

p r l c c  l e v e l ,  t h e  R 0 P  ~ c h c d u l c  w i l l  bc rdivcd and .~nvcutmr?nt  

wlll i;c s t l m u 1 d t ~ ' d .  A s  n o t e d  d b o v e ,  t h i s  impact - .. 

o n  t h e  lcvcl u f  e x p e n d l  t u r c  hd!i to cumpctc  with t h e  n c g d t i v c  
i-' 2% 

~sllldct due t u  the ad j u s  t rnen t  of cxpcc tat i;rr:i c o n c e r n i n g  thc! 

f ut-uxc coursc of p k i c c s .  

The irnpdct of a charlcje 111 cluvernmc!rrt q w r i d i ~ c j ,  or  

i r~d(:etl a chdncjc 1 n ,lny othcr' e x o g c n u u s l y  dc  t c r m i n c d  clc?rrlc:nt. 

o l  d q ' j r c c ~ ~ r t c  dcmlnd,  ccj. export : ; ,  w i l l  b c  t o  s h i f t  t h e  c r ~ t i r r *  

JtOJ' :ichudul c. Ari i ncredsr: (decrcctuc?) i n  cxpcndi turc W L  1 1 

J : (lower) thr: >i~hc:duJ 0 .  Fur tho rmorc ,  1 t rrhobl'd bc n o t e d  
Z .  

t.hdt I t h * i : i  L(:c:n 1 m l ) l  ] ( ? A  t l  y ctr~:;umc 't_hC. rdt(! (11, i,r01 i t 

p i  [ ~ o l  i c y  de:j i cjrlud tc, n l t c r  t h e  r a t e  O f  
, 

td.jx ~ , , j  1 d out? oi  1)ro f J t!j W J  I'J 11~lVc: two c j f  f c c t f ~  0 1 1  t h e  I(()l' 

:;r:fiedul c-. I.'I r : ~ t ,  1 y ,  t+,~x rct1uc:t i o n  W I  11 r<il : l c b  thib cxpcctc*rJ 



.,- 
rate r ~ f  profit to  b e  c s r n c d  f r o ~ ~ \  a y i v c n  atroam of f u t u r e  

gross prof i tti . :iccoridl.y, i f t h e  p r o p c n a i  t y  t o  sbavc , i u i c a e  

7 t h a n  o n e ,  d r c d u c t i o n  i n  tdxcl; o n  i)r 11 i C s  w i l l  r c d u c c  t t t c  

w i t h d r a w d l s  from .the: c i r c u l a r  f l o w s  of i.ncomc ( s i n c e  oomc 

of t h e  p r c v j o u t i l y  taxed [ r rof i t s  will -be apcn t )  a n d  dct d s  

d r i t i m u l u a  b o t h l f o  i n c o m e  a n d  t ~ r o f i t u .  Tliuti, f o r  t w o  railsonti 

lo r  e n d i n g  a 

l o w e r  Ql(: nloncy e h ~ r k a l .  : ~c l i cdu l c :  . ~ n d  w i  1 L t hu ; i ,  1)uoll Lla* 

t -h rcn l io  1 d' poi r l t  I o C l i c  1cL L .  Ilowcv~:r*, w h o t h c r  Lt l  i :i IN,J t l L  

doubt.. 7'hc o x  i :~ t .cr l<: r :  o f  ,A J i u d I y t i 1 1 tc:tr(l I-(, 
I 



be s t i m u l a t e d  b y  a n  i n c r c a s c  in t h e  y o v e r m c n t  do 

t h i s  w i l l ,  Lecid t o  a d d i t i o n a l  multiplier e f f e c t s .  

f i c i t  a n d  

~ o n c t a r l s t i s  have a r g u e d  t h a t  t h e  moncy s u p p l y  

L 
1's d d c t c r m l n d n t  of t h c  l c v c l  of conuwnpt i"n  e x y o n d l  t u r c s .  

. I n  a s  f a r  a s  t h i s  c f  f c c t  c x i  s ts ,  <in i n c r e a s e  i n  the money 

s u p p l y  w i l l  h i v e  a s t i m u l  a t i v c -  cf fect o n  a(jcjregate demand 

a n d  w i l l  rhisc t h e  l e v e l  of income dssocioted w i t h  d g i v e n  

, l e v e l  of '  ~ n v c u t m c n t .  l 'hc  r d t c  o f  p r o f i t  s c h e d u l c  w i l l  be  

ra1sc .d .  3'h19 wou ld  t e n d  t o  i n c r e a s e  t h e  power of monetary' 

pOL1cy. 

~ h c  analysis prcucnted hcrc 1s d i  : i t i n c t  irryjruvc-" 

munt upon t h e  IS-LM d n a l y s i u .  'I'hc c x [ ) l i c ~  t a n a l y s i ~ i  o f  



B 
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$ . * 

t h e  level of kconomic a c t i v i t y .  Thc a n a l y s i s  p r e s e n t e d  here 

sbggcsts t h a t  t h e  a t t a i n m e n t v  bk ii s h o r t  r u n  c q u i l i b r i u n )  
. = 

P 

which l a s t s  for a n y  l g n g t h  of t i m e  1s n o t  g u a r a n t e e d .  A t  

b o t h  h i g h  and  l o w  l c v e l s  of a g g r e g a t e  demand, t h e  l i k e l i h o o d  

exists t h a t  t h e r e  are forces which w i l l  change  t h e  level of 

economic a c t i v i t y -  F l u c t u a t i o n s  a p p e a r  4s the major conc lu -  
0" 

. sion. Whether thcse f l u c t u a ~ i o n s .  aEc damped or n o t ,  crncrcjcu ' 

. , 

a s  somewhat of efi open, q u e s t i o n '  f o r  downward f l u c t u a t i o n n  . . 
3" * 

and rather mure l i k e l y  f o x  upward f l u c t u a t i o n s :  

I n  more s o p h i h t i c a t c d  vers ion : ;  of IS-1M l indlyucs, ,  
1 

dn accelerator sp&&if i c a t i o n  is i n c l u d e d  i n  the invcntmant  
$2 

f u r i ~ t i o n , ~  eg -  Dcrnburcj The i n c l u s i o h  o f  
+ i 

,-+ -. ; a 
~ , ? @ W  p o s i t i v e  r^cicltionshiy dnd t-hc l c v o l  of 2 ,  

3 

i n c o m t l  cjoen aromc w y towdrds  c d p t u r i n c ~  t h e  off chct :r  of thc: 4 1 

d n d l y n i : ~  of  t h i s  c h d p t c r .  Lf t h e  , ~ c c c l c : r d t o r  c o p f f i c i c n t  
I .  

b 

. i  u v e r y  h i g h ,  i t -i :i poatriblc f o r  thc: 1:; c u r v e  to t r l o ~ ~ :  up-  
/ 

9- 4 

8." 
wards  clnd i n t e r s c c t  t h e  1M curve  .from below, Under s u c h  ,1 

- 
a - 

con1 icjurcl t ion of c u r v e s ,  C ~ C '  i n t e r s e c t  i o n  ~ x ~ i  n t w i  I I t ~ c :  
I 

L h "  
5 

un:iCdbl c. . Ilowevcr, the cconvmy w i 11  be  j n  k n  i  f d cdgo 

pps i t i o n  and  incomc: lcvclw, j n rculiunrjc t o  cr d i  :3 turh ,~ncr . ,  

. w i l l .  r i s e  to i n f i n i t y o r ' f c l l l  to  zcrd. 'I'hc knifc: c?dqc. \ 

. .  



v s r l l a t i o n s  b e  j u s t ~ f i e d ?  Only  by a n  a p p e a l  t o  t h e  beha: 

v l o u r  o f  t h e  ra te  of profi ' t .  W i t h o u t  a n  c x p l i c i t  a n a l y s i s  

o f  t i c  r a t e  of p r o f i t ,  i t  m u s t  b e  a r g u e d  t h a t  s u c h  "xi-- 

a t l o n s  would r e p r e s e n t  "ad h o c "  t h e o r i z i n g .  

The s h a p e  of t h e  rdtc o f  p r o f i t  s c h e d u l e  rel ies  

, h c a v l  ly o n  t h e  n c g a t i v c  r e l a t i o n  be tween  t h e  l e v c l  of income 

and the r ea l  wacjc rate. Recent  t h e o r e t i c a l  and  ekpi r ica l  . J 

work, Solow a n d  S t i g h t s ,  D a r r o  clnd Grossmdn,  Kuh, h d k i n ' ,  

h a s  c a s t  d o u b t  or1  t h e  s p c c d  w i t h  i c h  red1 wayc rdtc$ w i l l  

. ~ d j u s t  t o  a c h a n g c  i n  incc>me: \id S o l o w  . . kicJht< h v c  in-L,ro- 

duced t h e  c o n c e p t  of m o n e t a r y  c q u i  l i b r i u m  which  i s  o f  s h o r t e r  

r u n  d c r z v d t l h n  t h a n  s h o r t  r u n  c c j u i l i b r l b ~ r ~ .  I n  m o n c t d r y '  

' <  
c q u l  l i b r i u m ,  t h e y .  drcjuc t l i , l t  th; rccl l  wcrcp-. r'i t c *  i:i f i x c d .  

l t  f o l l o w s  t h t l t  t h e  rate of p r o f 1  t st .hcdulr :  for m o n c b l r y  
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, * . -  ~ -y ,. * ,  

i f  t h e  economy i s  at any  p o s i t i o n  o t h c r  than the j ~ t ~ f u l l  , 

employment po r r i t i on ,  t h c n ,  bccausc  of ' e h a n y e s  f &-the a b s w  
$: 

ute p r i c e  level, t h c p  c k v e  w i l l  .be c i t h c r  r i s i n g -  or -- - . 
r 9 

* .  

' . 
f a l l i n g . .  This w i l l  cause f l u c t u a t i o n s  i n  i n d m c  evcn  i f  

- - 

a momentary h o r i z o n t a l '  ROP s c h c d u l c  e x i s t s -  Thc o n l y '  d i f  f L  
- 

c r e n c c  w i l l  b e  t h a t  f l u c t u a t i o n s  will b c  s l o w e r  .' ?h&rc .is ' - + 

, no r e a a o n  to t h i n k  they  w i l l  bc o f ' a  smallcr's&zc. lf,'thc . 

economy is at t h e  " j u s t  f u l l  cmploynrentl' p o s i t i o n U a " s  depicted 
r B B 1 =. g .- . -1 ) 

i n  E'j.yurc 7 ,  t h e n  t h c  c o n c l u s i o n  that s u c h  =I p s i - t i o n  is , , < ,  -. - 

s tab lc  ~ r o m  b e l o w  b u t  not from dbi~vc  r ema ins .  l'hc 'momcntdry ' . -  , 1 / 
j *  b -  

1W1' pchcdulc  is h o r i z o n t a l  pnd is khua coincident w i t 1 1  thd. , 3 ,  r 

# .  
L 

MM a c h c d u l e  a t  lcvclur of '  i n v c s t m c n t  which clrc cjrecit~r t h n  . -O : * ' ,  
i 

% I - ... 
@ ' *  - n t h e  " j u s t  f u l l  employment" i n d u c i n g  l c v c l  . 'I"h.gs, a r t  cxoq~y1'- Y ,  . 

, 
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CHAPTER VI 
I .  

1 ( 

THE IWSTALLATJON Ok' CAPITAL 
- ,  

w 

3 .  

, ' The t h e o r y ,  o f  t h e  ra tc  o f  p r o f i t  d e v e l o p e d  i n  
? 

, . 

C h a p t e r s  I y ' a n d  V f o l l o w e d  t h e  c o n v e n t i o n a l  " K e y n e s i a n "  

p r a c t i ~ e  o f ' i g n o r i n g  t h e  im'pact o n  a g g r c g a t e  v a r i a b l e s  o f  t h e  + 

i n s t a l l a t i o n  o f  new i n v e s t m e n t  g o a d s .  The r e l a t i o n  be tween  A I *  

, t h e  r a t e e  o f  p r d f i e  and  invc5t rge  was d e r i v e d  from t h e  e f fec t  . 
.. , . 

T 
+ > - L  --- 

1 ,  ' 

on  a g g r e g a t c  demand o f  t h e  l e v e l ' o f  a g g r e g a t c  i n v e s t m e n t .  
I ,  

c l e a r l y ,  o n c e  i n v e s t m e n t  g o o d s  are i n s t a l l e d ,  t h e $  w i l l  make 4 .  
a c o n t r i b u t i o n -  t o  a g g r e g a t e  o u t p u t  and  t h u s  a f f e c t  the o t h e r  

r 
a g g - r e g h t e  v a r i a b l e s  and t h e  r a t c  o f  p r o f i t .  I t  i s  t h e  a i m  o f  

t h i s  c h a p t e r  t o  a n a l y z e  t h e  ' c o n s e q u e n c e s  f o r  t h e  r a t e  Of p r o f i t  ,, . . 
o f  a n  i n c r e m e n t a l  c h a n g e  in.- the c a p i t a l  s t o c k .  Changes  i r l  

- - - - 

i o p f  - 

t h e  n a t u r e  o f  t h e  wnole  c a p i t a l ' s t o c k  w i l l  b e  d e a l t ' w i t h  in , 

0 'B 
C h a p t e r  VII. 

The a n a l y s i s  o f  c a p i t a l  d c c u m u l a t i o n  i s  u s u a l l y  con- 
> 7 

d u c t e d  .from a l o n g '  r u n ,  s t . e a d y - s t a t c  p e r s p e c t i v e 1  , T h a t  is t o  
0 

- 
s a . y , * o n l y  p a t h s  o f  e x p o n e n t i a l  g rowth  o f  t h e  c a p i t a l  C tock  are 

is v 

c o n s i d e r e d .  I n  s h o r t  r u n  m o d e l s ,  where  v a r i a b l e s  dr"e u s u a l l y  

a l l o w e d  t o  f l u c t u a t e  a n d  are n o t  r e s t r i c t e d  t a  e x p o n e n t i a l  

C 
p a t h s ,  t h e  e f f e c t  o f  c a p i t a l  a c c u m u l a t i o n  is i g n o r e d .    his 4 'P 8 

s i t u a t i o n  c o u l d  w e l l .  b e  d e s c r i b e d  as  a  d i c h o t o m i z a t i o n  o f  

macro-economics  b e t w e e n  t h e  l o n g  r u n  a n d  t h e  s h o r t  run. I n  

t h e  l o n g  r u n ,  i t  is  t h e  aggregate S u p p l y  s c h e d u l e  which  domin- 

a tes  w h i l s t  i n  t h e  s h o r t  r u n ,  i t  i s  t h e  a g g k e g a t e  demand s c h e d -  

u l e  w h i c h  r e c e i v e s  a l l  t h e  a t t e n t i p s n .  
a 
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t *  
T h e  wcaKness o f  t h i s  d i c h o t o m i z a t i o n  i s  t h a t  t1)l.r~ 

4 
i s  n o  way o f  d e t e r m i n i n g  w h e t h e r  t h e  t h c o r i % s  a rc  c o n s i e n t ,  

. 
I t  is c o n c e i v a b l e  t h a t  t h e  s h o r t  r u n ' b c h a 4 i o r  b y  a 

. . s h o r t  r u n  t h e o r y  i s  su<h t h a t  t h e  l o n g  r u n  f a c t o r s  n e v e r  assert . .  

- t h e m s e l v e s .  For e x a m p l e ,  c o n s i d e r  P r o f e s s o q  ~ a m u c l s o n s '  con- 
6 

c e p t i o n  o f  t h e  " N e o - C l a s s i c a l  S y n t h e s i s "  which  is a s s a r t e d  t o  
* 

. ' 

r e c o n c i l e  ~ e o - k l a s s i c a l  e c o n o m i c s '  a n d  ~ c y n e s i a n  e c o n o m i c s .  The - '  - 

b 
c e n t r a l  p r o p o s i t i , o n  is t h a t  if t h e  government  k e e p s  t h e  econ-  

+ f 

L . . 
omy a t  t h e  f u l l ~ e m p ~ o ~ m e n t  l e v e l  o f  o u t p u t  by t h e  j u d i c i o u s  

I 
I 

u s e  of F i s c a l  a n d  Monetary  P o l i c y ,  t h e n .  - t h e  l o n g  r u n  nee- 
.* 

c l a s s i c a l  t h e o r e m s  h o l d .  B;I s i n c e  t h e  p r o p o s i t i o n  h a s  n o t  
% 

r e c e i v e d  a n y  s y s t e m a t i c ,  a t t e n t i o n ,  i t  i s  i m p o s s i b l e  t o *  a s s e s s .  

t h e  realism o f  'i'ts central. a s s u m p t i o n .  How a c c u r a t e  d o e s  -th? - - 
- B 

I 

government  h a k e  t o  b e ?  Assuming i t  d o e s  n o t  h a v e  t o  be " s p g t  

o n "  a n d  k e e p  employment e x a c t l y  a t .  t h b  f u ~ e m p l o y m e n t  l e v e l ,  

w h a t  are t h e  r a n g e s  of goverf lment  a c t i o n ?  IS i t  thS case t h a t  

n e o - c l a s s i c a l  thaore rns  are less a p p r o p r i a t e ,  the g r e a t e r  t h e  
\ 'F' 

f l u c t u a t i o n s  i n  emplokment or' is t h e r e  B b o k d a r y  e f f e c t ?  - 
+ - . ' o u t s i d e  of which  n e o - c l a s s i c a l  a n a l y s i s  i s  r e n d e r e d  u s e l e s s  

\ a n d  $ n s i d e  o f  k h i c h  n e o - c l a s s i c a l  t Q e o r y l  emerges u n s c a t h e d .  

The e l e g a n c e  o f  l o n g  r u n  g r o w t h - t h e o r y  h a s  l e a d  t o  

i ts  u s e  i n  t h e  a n a l y s i s  o f  s h o r t  r u n  p r o b l e m s .  I n  C h a p t e r  IV,. 6"" 
it was d e m o n s t r a t e d  t h a t  t h e  a t t e m p t  t o  a p p r o a c h  s h o r t  r u n  

T \ ,  
p r o b l e m s  f r o m  a  l o n g  r u n  p e r s p e c t i v e  c a n  g i v e  n i s l e a d i h g  r e s u l t s .  
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. I n  hi; " c h a p t o r ,  i t  w i l l  be shown t h a t  t h e  l o n g  r u n  a p p r o a c h  
7 - ' ?  , 

% 
3 

y i e l d s  f  a l s e . " c o n c l u s i o r i s C e v e n  f o r  t h e  intermediate r u n .  ( T h e  
, 

i n t e r h e d i a t 6  r u n  is w h e r e  t h e  c a p i t a l  s t o c k  is a l l o w e d  to  v a r y  . 

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

Only marg i -na l  c h a n g e s  i n  t h e  c a p i t a l  s t o c k  a r e  c o n s i d e r e d .  

The f i n a l  l o n g  r u b  c o n s e q u e n c e s  of a permaiier?t c h a n g e  i n  t h e  

ra te  of a & u m u l a t i o n - w i l l  be a n a l y z e d  i n  c h a p t e r  VII.) The , 

' . d 
- - 

i n  t e r m e d i a t c  r u n  c o r r e s p o n d s  to a d  j ustmGnt p a t h s  be tween  . s t e a d y  \ '  
s t a t e  g rowth  p a t h s .  Most 6 f ' ' t h e  a n a l y s i s  o f  t h e s e  a d j u s t m e n t  

, -  * 
1 

)* 

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

t h e  r ' a t e  of p r o f i t  h o l d s  a l o n g  t h e s e  p a t h s .  e.g .  * ~ o l o ~  19,56, , 
I P u r v i s  1 9 7 3 .  . T h i s  a s s u m p t i o n  is u n w a r r a n t e d  a n d ,  by5 ts'& c x p i i c i t  

. 
,./ -:.- :i$alysis o f  t h e  i n t e r m e d i a t e  r u n ,  is s;mwn, t o  be- l s l c a d i  g .  . , w 

. t%, - - - - -  - !&, -L- 
+. -* - = -  I n  terms of t h e  r e a l  w b r l d ,  i t  w o u l d ' a p p e a r  t h a t  t h e  

I 
%d 3 

i n t e r m e d i a t e  r u n  is  t h e  m o s t  a p p r o p r i a t e .  The  &pit<(""" 

does c h a n g e  i n  s i z e  b u t ?  not a t  a & o n s t a n t  ra te ,  The n c e p t s '  
d 3 ,' 

o f  s h o r t  r u n  and of l o n g  gun a r e  e x t r e m e l y  u s e f u l ,  e s p e c i a l l y  . . 
# 

as a way of o r d e r i n g  i d e a s .  However, as  d e s c r i p t i o n s  6f t h e  

, I real  w o r l d ,  t h e i r  v a l u e  i s  m i t i g a t e d  by t h e  e x t r e m e  n a t u r e  o f  
\ 

t h e i r  a s s u m p t i o n s .  A m o r e  realistic t h e o r y  would  a l l o w  f o r  - 
'", .k 

' s o m e  c a p i t a l  a c c u m u l a t i o n ,  b u t  n o t  n e c @ s s a r i l y  a t ' a  r a t e  wj?ich. 
- ?% 

i s  c o n s t a n t  over l o n g  p e r i o d s  o f  t i m e .  The c o n c e p t  of t h e  

i n t e r m e d i a t e *  r u n  
h 

is a  s t e p  i n  t h i s  d i r e c t i o n .  
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* 1; - <  

I 

? Q The ~ e r r t a n d , . , ~ f f c c t  s n d , t h e  installation ~ f f c k t  , 

9 
, - - . 

- .  1 
b * 

When kri & d e r  fo; an . inves tment  gcmd i s  p l a c e d ,  t h i s  
i 

l e a d s  t o .  t h e  emp+laymen,t 6 f  men and machines  to  p roduce  t h e  '$ 
+ 

7 .  

i n v e s t m e n t  gobd: T h i s ,  i n  ' i t s  t u r n ,  leads to '  a n  i n c r e a s e  i n  
pr 

-1 . 
consumption a n a  changes  i n  o t h e r  aggrega$? v a r i a b l e s  which 

r e a c h  t h e i r  n e w ' l c u e l s  when p lanned  s a v i n g s  i y  -&qua1 t o  t h e  
b 

I 
7 c 

z , new l e v e l  0 5  inves ' tment .   his .is t h e  "demand e i f c c t  o f  i n v e s t -  ' 
*" 

, - r*  \ ment-.. " Its i m p l i c a t i o n s  f o r  t h e  r a t e  o f  p r o f i t  w e r e  e x p l o r e d  

iz C h a p t e r s  I V  and V. ; Ilowever , t h e r c  c o m e s  a t i m e  when t h e  
' 

i 
/ f " 

i n v e s t m e n t - g o o d  i s  i n s t a l l e d  and used ,  w i t h  l a b o u r ,  t o  produce  
4 -' " 

+ '  

o u t p u t .  'By m9king .a  c o n t r i b u t i o n  t o  aggregate o"utpht and by 
, .T% 9 .  ? ,  -I 

J L. 

chang ing  t h e  p a t t e r n  o f  employment,' t h e  machine w i l l  a f f e c t  
- ,  i-- - 

-- - --- - - - 
%-.  

.-- 
a g g r e g a t e . p r i c $  r e l a t i o n s h i p s  and t h e n ,  t h e . , r a t e  o f  p r o f i t .  

. y f <  
b .  T h i s '  e f f ec t  w i l l  b e  c a l l e d  t h c  " i n s t a l l a t i 6 n  e f f e c t  o f , .  i n v e s t -  . 

ment. " a 1 ? ,  . 
rd  4..- - .- ? "  

Every i n v e s t m e n t  good h a s  a s s o c i a - t e d  w i t h  i t ,  d t  
# 

t h e  b e g i n n i n g  Of i t s  l i f e ,  a  demand e f f e c t  and  a n  i n s t a l l a t i o n  - 
, e f f e c t .  The ' r e l a t i o n  between t h e s e  t w o  e f f e c t s  for a n  agg re -  

gate l e v e l  of  i nLes tmen t  depends dn t h e  speed  w i t h  which 

i n v e s t m e n t  goods- a r e  produced and i n s t a l l e d .  Inves tmen t  is a 
- \ 

f low ' v a r i a b l e  and  s o ,  i m p l i c i t  i n  i t s  d e f i n i t i o n  i s  a u n i t  -of 

J . t i m e .  During t h i S  u n i t  of t i m e ,  a  c e r t a i n  p r o & r t i o n . o f  t h e  

' i n v e s t m e n t  goods demanded i n  t h e  a g g 2 e g a t e  w i l l  b e  i n  t l l e d .  

T h i s  p r o p o r t i o n  i s  l a b e l l e d  B (where 0 B <. 1) .  I f  B w e r e  
I 

o n e ,  t h e n t i n v e s t m e n t  goods would be i n s t a l l e d  as soon a s  t h e y  
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d 

w c r c  dcma'ndcd - p r o d u c t i o n  would be. i n s t a n t a n e o u s .  The l o n g e r  
I 1  

1 -  * '  i t  t a k e s  t o  p r o d u c e  a n d  i n s t a l l  m a c h i n e s ,  the smi l lcr  is B. 

1 .  ; ~ h c  a n a l y s i s  o f  chqpf&rs I V  a n d  V was c o n d u c t e d  o n  t h c - a s s & n p -  
' ,l ' G  

, , t i b n  t h a t  B cqua  t h c  i n s t d l P a t i o n  c f  f c c t  was 
P 

e ' x c l u d c d .  

, Tlrc- i n t r o d u c t i o n  o f  a  ~ s i t i v g  q u a n t i t y  o f  newly 

. i n s t a i l e d  w t a l  i m p l i e 5  a n  a,naly&l d i s t i n c t i o n -  b w c c n  a '  , ' 

I 3 
IY I- 

3 d 

labo;? employed and o u t p u t  ' p r o d u c e d  on new c a p i t a l  a n d  o u t p u t  '. , 

and '  l a b o u r  a s s o c i a t e d  w i t h  o i d c r  c a p i t a l  i n  existence b e f  
/ & 4 

t h e  C i m e  p c r i o d  u n d e r  c o n s i d e r a t i o n .  I f  t h e  s u b s c r i p t @ '  (0 )  

td 
. , a n d  ( n )  a r e  used  t o  a p p r o 6 r i a t c l y  d c s ' i q n a t e  v a t i a b l ~ s ' ~  then, A 

$2' , 

, for ina l  l y  ; 9 
1 

Ln = Labour, e'mployed ow ncw c a p i t a l  . 
'/ -- 7 -  J . -- - -- 

"% " < ,  

. -A , 1. = Labour  empl'oycd o n  oJd ' c a p i t a l .  
0 

i? Y = O u t p u t  p r o d u c e d  on  new c a p i t a l .  
n  

Y = O u t p u t  p r o d u c e d  o n  o l d  c a p i t a l .  
0 

A g g r e g a t e  p r o f i t s ,  1 1 ,  c a n  a l s o  be s p l i t  betvieen ' 

b 

p r o f i t s  e a r n e d  o n  new , c a p i t a l  a n d  p r o f i t s  e a r n e d  o n  o l d  c a p i t a l .  

Thus ; 
Pi 

1 I1 = 11 + , l o  n  ,r I' 

I 
S i n c e  i t  w i l l  be assumed t h a t  t h e  p r o p e n s i t y  t o  

. " 

, . 
'1f B i s  less t h a n  o n e ,  t h e n ,  i n  any t i m e  p e r i o d  s o m e  o f  the 

i n v e s t m e n t  goods  o r d e r e d  i n  p r e v i o u s  t i m e  p e r i o d ( s )  w i l l  be 
i n s t a l l e d .  However, i n  t h i s  c h a p t e r ,  past  l e v e l s  of invest- 
ment  a n d  t h u s  - t h e  e x i s t i n g  c a p i t a l  s t o c k  a re  t a k e n  ps datum. 
~ r e v i o u s l y  o r d e r e d  i n v e s t m e n t  g o o d s  which  a r e  c u r r e n t l y  b e i n g  
i n s t a l l e d  c a n  b e  c o q s i d e r e d  a s  p a r t  o f  t h e  e x i s t i n g  c a p i t a l  
s t o c k .  T h e i r  e f f e c g  on t h e  ra te  o f . p r o f i . t  is t h u s  p a r t  of L 

t h e  e f f e c t  o n  t h q  r a t e : ~ f  p r o f i t  of t h e  e x i s & n g  c a p i t a l  
s t o c k  an'd w i l l  a n a l y z e d  i n  d h a p t c r  V I I .  . . 

i 
I 

A 9 



<\ . - 
good, a. abour on new capital is equal to the number of 

investment goods installed times men required to opcratc a 

new investment good, b. Thus, 6 becomes; 
tP . /  

7 n 
. n - = B I a - - B I b  

P 'I K,, P ,  
Thus, t h o  ihvestment-saving equality implie 

+. 

8 I = s  
C '  

This gener.al expression can now be used for the . '  , 

analysis of t h e  Keynesian, Neo-Keynesian, apd Idflation Blrrier 





e a r n e d  by a new mach ine .  S i n c e  t h i s  i s  a one  good w o r l d  
w h e r e  t h e  o n e  good s e r v e s  a s  e i t h e r  a corisumption good or1  a n  .. 
i n v e s t m e n t , g o o d ,  t h e  e x p r e s s i o n  a-b f " ( L _ )  d e t e r m i n e s  o n e  

- 
V bS <. 

period q u a s i  r e n t s  m e a s u r e d  i n  terms o f  t h e ' m a c h i n e  e a r n i n g  
the q u a s i  r e n t s .  I t  would  b e  u n r e a l i s t i c ,  t o  c o n s i d e r  new 
m a c h i n e s  which  e a r r i e d  more t h a n  t h e i r  tq tal  va l&e  p e r  p e r i o d  - 
s u c h  h i g h  rates o f  r e t u r n  a r e . n o t  v e r y  common. Thus i t  i s  
r e a s o n a b l e  t o  assume t h a t ;  a -b  f  ' (Lo)  1 from which  i t  

f o l l o w s  t h a t ;  1 - s B(a-b  f l ( L o ) )  ' 0 s i n c e :  s B - .  1. 
C C 









, . ' : 0 - - \ w :  . " , > /  . ,...- . - - &  
I . +',C 

J # 
. 0 

- 1 0 0  - >  -- -- - - -- - - - 

7-- - 8" % . - . 6 :'" 
P, ~. , \ - 3 I" a -.g)"- 32 . . . a f . 

* *  = .. . . - - z ' L '  ,w d 1  
1 CJ 1 Go - io- I"  B b )  

- * 
f 

"\ ' .'. $1 
0 ' i f  - U ',I 

dI. S C 
I If @ 
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- s i n c e  :'a- is t h e  . o u t p u t  mach ine  o f  new mach inbs  ' , 
. - - 2 B 

a n d  ' B '  i s  t h e  p r o p o r t i o n  b f  new ' inachines i n s t a l l e d ,  ' B a t  ., 
b 

\ .  

% .  . *  
$- c a n  be c o n s i d e r e d  as t h e  o u t p u t  e f f e c t  of a c e r t a i n  l e v e l  o f  + 

. - 
* 1  

-* 
, . 

. c u r r e n t  i n v e s t m e n t .  T h a t  i s ,  Ba r e p r e s e n t ' s  t h e  a d d i t i o n  t o  -u 
. , 

"f ' 
' o u t p b t  df a u n i ;  of i n v e s t m a r i t  demand. --- i s  t h e  demand ... 

. i! S . =, y +  C .  
e f f e d ?  o f  q u n i t ' o f  i n v e s t m e n t .  F o r  an  i n c r e a s e  i n - i n v c s t -  

045 FA 
" ?  

m e r i t  to; h a v e  a downwaid e f - f c c t  o n  t h e  real  wage, o i t  i s  
A *. 

i ' - - - Tp-L -- 

- n e c e s s a r y  that t h e  i n s € a l l a c i o n  e f f e c k  d o e s  n o t  d o m p l c t e l y  

o u t w e i g h  t h e  demand e f f e c t .   his' r e d u c e s  t o  t h e  r e q u i r e m e n t  
, B e  

s 

1 
. . 

t h a t ' o u t p u t  p e r  m a c h i n e  is- less t h a d  ---., The l o w e s t .  v s l u e  
a s B 

'* 1 - C 
t h a t  --- s B'\ can t a k e  i s  o n e .  i. e .  whdn b o t h '  se and B t a k e  

C 
t h e i r  , h i g h L s t  v a l u e s ,  one.  S i n c e  i t  i s  a  m e  good m b d e i ,  , t l b  , 

a 
, . r e q u i r e m e n t  c a n  b e  i n t e r p r e t e d  as the o u t p u t  from a n  i n v e s t -  

\ 
I .  

\ ment  d 'u r ing  o n e  u n i t  o f  t i m e  mus t  b e  l e s ~  t h a n  t h e ' e q u i v a -  . -? . . 

. l e n t  of t h e  i n c e s t m e n t  good i t s e l f  .-' i..e. t h e  c a p i t a l / o u t p u t  
' * 

I 

r a t i o  m u s t  b e  g r e a t e r  t h a n  o n e .  '   his i s  c o n s i s t e n t  w i t h  . t h e  

, e m p i r i c a l  eviQ$ence o f  i n d u s t r i a l i z e d  c a p i t a l i s t  societ ies  

( s e e ' e - g .  t h e  e v i d e n c e  i n  H i l l  1964)  .' a .  

#+-. 
'=,' f 

ta? . I 

. * ' I 
I _  
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, Using e x p r e s s i o n  19 ,  t h e  .rate o f  p r o f d $  s c h e d u l e  
- + - .. - A  - A 8 - 

< r 
-- 

. f o r  the ~ e o - X e y n h i a n  r e g i o n  becomes; 
7 .  

a 
1- 

a 

f Q  + .(El a  - kp 
3 ,  

, 3 3  o = a - b  

"- - 
+ 1 . B  b '  L- -* .,&;m 

" Lo "P 
' . 

. 
-. "-'P-==-~~EZ+- - 

, , 

1 

?P 1 C l e a r l y ,  - > 0 i f  - > B a .  d l  . s ' .  
C 

- -. 
If B = 4 ,  t h e n  it is e a s y  t o  see t h a t  e q u a t i o n s  3 3  

a n d  3 4  r educe  t o  t h e  ~ e o - ~ e ~ n e s i a n  r e g i o n  e q u a t i d n s  w i t h  no 
/ 

-- -- --- ~ n s t a l l a k i o n  e f f & ~ d e ~ i v e d  i n  Chap te r  IY. P.  ~ i i i C F ( B a - ~ $ - ) ~  - p p p  

" 
/ 

* s 

, . t h e  g r e a t e ~ - i s  B; the  s m a l l e r  i s  t h e  rate o f  p r o f i t  f o r  a 

g i v e n  l e v e l  o f  i n v e s t m e n t  and  t h e  smal ler  i s  t h e  i n c r e a s e  i n  
i - I 

. the ra te  o f  p r o f i t  f o r  a  g i v e n  i n c r e a s e  ian t h e  l e v e l  o f  i n v e s t -  

ment ,, I 

\ 
The I n f l a t i o n  ~ a r r i e r  r e g i o n  i s  c h a r a c t e r i z e d  by a 

GI 8 ' 
f e a l  wage r a t e  which i s  i n f l e x i b l e  d ~ w n w a ~ d s  - t h e  real  wage 

ra te  h a s  r e a c h e d  i t s  minimum and i s  i n v a r i a n t  t o  changes  i n  
< 

t h e  l e v e l  o f  i n v e s t m e n t .  When c a p i t a l  i n s t a l l a t i o n  i s  i n t r o -  
L 

duced ,  t h e r g ' i s  ' a , p o s s i b i l i t y  t h a t  a n  i n c r e a s e  i n  i n v e s t m e n t  
rl 

would so raise p r o d u c t i v e  c a p a c i t y  as  t o  raise t h e  r e a l e w a g e  
% , ,  

r a t e  a n d  b r i n q  t h e  ec'onomy o u t  o f  t h e  i n f l a t i o n  b a r r i e y  - r e g i b n  
' r  4 3 

i n t o  t h e  Neo-Keynesian reg$on .  However, f o r  t h i s  t o  happen,  
1 

14 - ? 

-, 
it would be n e c e s s a r y  t h a t  o u t p u t  per machine w e r e  g r e g t e r  

6 
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-- - t h a n  - - t h e  same c o n d i t i o n  which  w a s  n e c e s s a r y  gbk . t h e  ,_ s S 1- 
C *+ 

P d e r i v a t i v e  of - t h e  'areal wage wiYh r e s p e c t  t o  inveqtment  t o  

be n e g a t i v e  i n  t h e  N e o - ~ e y n e s i a n  r e g i o n  and which w a s  r e j e c t e d  .- 
9 

f o r  b e i n g  u n r e a l i s t i c .  
4 

of p r o f i t  reac es itsomaximum i n  t h e  i n f l a t i o n  b a r r i e r  r eg ion .  
'" 

As inves tment  n c r e a s e s ,  t h e  upward e f f e c t  on. t h e  rate o f  

p r o f i t d i s  redu  e d  because  t h e  i n s t a l l a t i o n  o f  h e w  machines 9 

r educes  t h  crease i n ' , t h e  number o f  o l d  machines necessary '  > .  

A e- -- -- 
< --- - f z ~ ~ n e i n c c r e b s e  i j i  a g g r e g a t e  demand and t h u s ,  r educes  - 

* 
9 

t h e  f a l l '  i n  t h e  r e a l  wage- rate. The s i n s t a l l a t i o n  e f f e c t ,  

t aken  on* i t s  own, is n e g a t i v e .  Furthermore,  t h e  g r e a t e r  t h e  

q u a s i - r e n t s  ea rned  by new c a p i t a l ,  t h e  g ' rea ter  t h e  n e g a t i v e  

, i n s t a l l a t i o n  e f f e c t .  I f  t h e  q u a s i - r e n t s  per machine, i n  t h e  
5' 

Keynesian r e g i o n ,  o r  t h e  o u t p u t  p e r  machine i n  t h e  Neo- . , ww - + >  

C. 

* 
Keynesian r e 6 2  iTe g r e a t e r  t h a n  u n i t y ,  t h e n  t h e  i n s t a l l a t i o n  

e f f e c t  w i l l  more t h a n  o f f s e t  t h e  demand e f f e c t  and t h e  f a t e  

w i l l  be  downward s l o p i n g  i n  t h e  Keynesian 

However, it was argued above t h a t  
s- 

r a t e s  o f  r e t u r h  and i n c r e m e n t a l  o u t p u t - c a p i t a l  r a t i o s  a r e  
8 

never  observed h igh  enough t o  l e a d  t o  such  a  c a s e .  Thus,  w e  

can  conclude t h a t  •’02 t h e  i n t e r m e d i a t e  run  t h e  r a t e  o f  p r o f i t  , 
P 

s c h e d u l e  i s  upward s l o p i n g .  



I 
t 

-Keynesian 4 
g ion  I , > -  

-- 
i- 'A_-. 

1. 
J 
1 

I n f l a t i o n  - 

. B a r r i e r  
r e g i o n  . ? 
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I n  ~ e o - ~ i a ~ s i c a l  Theory, t h e  r a t e  of p r o f i t  i s  

de te rmined  by t h e  r e l a t i v e  q u a n t i t i e s  o f  c a p i t a l .  and l a b o u r .  . 

I n  t h e  t h e o r y  p r e s e n t e d  h e r e ,  it i s  t h e  l e v e l  of inves tment  
'i 

d e m a q e d  .ahd i n s t a l l e d  which is t h e  de te rmin ing  v a r i a b l e :  
* - I  

I t  is impor tan t  to' i n q u i r e  a t  t h i s  S t a g e  whether  t h e  two 

t h e o r i e s  a r e  c o n s i s t e n t .  Does an i n c r e w e  i n  inves tmen t ,  , 
-+.F-*2.-., - --- ,; ..-.; ,- - - - 

which i n  t h e  s h o r t  run model h e r e  i m p 3 i e s  an i n c r e a s e  i n  t h e  . . 

7 rate o f  prof  i t ,  l e a d  t o  a f a l l  ' n  t h e  c a p i t a l  l a b o u r  z a t i o ?  ' w 

1 F i r s t l y ,  l e t  us  con'sider t h e  Neo-Keynesian region .  

H e r e . ,  empJoyment is, i n v a r i a n t  t o  changes i n  t h e  l e v e l  of  
, . 

inves tment  and s o  t h e  c p e s t i o n  above becomes "does t h e  ' s i z e '  

P- 
' sf the a g g r e g a t e  c a p i t a l  s t o c k  f a l l  as-i nvestment- r l s e s ? "  -̂ -̂  ' ' ' 

such a r e s u l t  would.seem p a r a d o x i c a l  b u t  it is s t i l l  worth- 
4, \ 

w h i l e  t o  check. An i n c r e a s e  i n  inves tment  o f  A 1  w i l l  l e a 5  

t o  t h e  i n s t a l l a t i o n  , o f  B A 1  new machines. To man , t h e s e  

machines,  some o l d  machines w i l l  be scrapped.  The number of 

o l d  machines sc rapped  w i l l  depend on t h e  l abour '  requi rement  

of o l d  machines. I f  the l a b o u r  requi rement  i s  g r e a t e r  on 
I 

o l d  t h a n  on new machines ( i - e .  i f  t h e  l a b o u r / c a p i t a l  r a t i o  

, , 

h a s  f a l l e n  o v e r  t i m e ) .  tHen t h e  ag.gregate machine l a b o u r  r a t i o  

. w i l l  rise a s  inves tment  rises. A f a l l i n g  l a b o u r / c a p i t a l  

r a t i o  i s  observed f o r  i n d u s t r i a l i g e d  economies. Qf c o u r s e ,  
9 

i f  the r e v e r s e  w e r e  t h e  case and o l d  machines were more . 

c a p i t a l  i n t e n s i v e  t h a n  new machines,  t h e  a g g r e g a t e  c a p i t a l /  

- l a b o u r  r a t i o  w i l l  f a l l  as '  inves tment  rises. Of c o u r s e ,  t h i s  

- 
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approach assumes t h a t  d l d  dnd new machines can be added. . 

- - -- L - - --- A - 
, * .  I f  t h e i r  market v a i &  is usgdp & t e a d ,  t h e  impact .on t h e  

' .  
a g g r e g a t e  c a p i t a l / l a b o u r  r a t i o  depends on  t h e  c a p i k a l i z e d  

r 

v a l u e  o f  p r o f i t s  per man on okd ahd new machines.  T h i s  w i l l  
8 .  

I 

be, g r e a t e r  on new machines f o r  two reasons .  

\ 

1. New machines gave a l o n g e r  expec ted  l i f e  t h a n  

-3 

a ' *  2 :  Q u a s i - r e n t s  on new machines are g r e q t e r .  
% 

, ~ h u s ,  measured a t  ' h i s t o r i c  c o s t ,  t h e  r e l a t i o n s h i p  

between ' t h e  c a p i t a l / l a b o u r  r a t i o  and the ' c u r r e n t  l e v e l  o f  

inves tment  is ambiguous f a r  t h e  I ? e o - ~ e ~ n e s i a l i  qegion.  When- 

measured a t  i t s  p r e s e n t  v a l u e  c o s t ,  t h e  r e l a t i o n s h i p  i s  ( 

- - - - - - - - - -- --- -- -- -- 
p o s i t i v e .  3' Furthermore,  i f  t h e  empirical e x p e r i e n c e  o f  

i n d u s t r i a l i z e d d  economies . i s  appea led  t o ,  it i s  l i k e l y  t h a t  
i 

t h e  cap i t a l /Zabour  r a t i o  i n c r e a s e s  wi th  inves tmen t .  
.\\ 

I n  t h e  Keynesian r e g i o n ,  an i n c r e a s e ,  i n  i n v e s t -  
\ * 
\ ? 

ment w i l l  l e a d  t o  a n  i n c r e a s e  i n  employment, so a somewhat ,  

d i f f e r e n t  a r g  e n t  w i l l  be  necessa ry .  The number o f  o l d  r 
- machines scrapped i s  determined,  n o t  by t h e  l a b o u r  c o n s t r a i n t ,  

b u t  by t h e  savings- inves tment  i d e n t i t y .  An i n c r e a s e  i n ,  

3~ t i s  * p q s s i b l e  t h a t  w i c k s e l l '  e f f e c t s  cou ld  ;everse t h e  
r e s u l t  * i n  t h e  c a s e '  of  t h e  p r e s e n t  v a l u e ,  approach,  i. e, t h e  
rise i n  t h e  r a t e  o f  p r o f i t  might o f f s e t  t h e  i n c r e a s e  l"n , - 
expected  q u a s i  r e n t s  and reduce  t h e  c a p i t a l / l a b o u r  r a t i o .  
S i m e  t h e  change i n  machine l i f e  i s  i n c l u d e d ,  it s e e m s  
extremgly u n l i k e l y  t h a t  t h e  Wickse l l  e f f e c t ' w o u l d  be t h a t  
s t r o n g  and s o  t h i s  p o s s i b i l i t y  wi lSzbe  ignored .  I n  view o f  

. t h e  comments below and Hareour t  1 9 ,  it would be i n t r i g u i n g  
i f  t h e  Wickse l l  e f f e c t  w e r e  t h a t  s t r o n g .  
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ir .vestment ( A I )  w i l l  l e a d  t o  a rise i n  s a v i n g s  and .thys, a - - - 

- - - - - 
- 

-- - LL - .  7 ,  

rise i n  p r o f i t s  . . p a r t  o f  t h e  rise i n "  p r p f i t s  w i l l  be 
. . 

,genera ted  by t h e  j n s t a l l a t i o n  o f  new machines 

The remainder w i l l  'be generatedL;by a f a l l  i n  t h e  wage rate 

and the r e i n t r o d u c t i o n  of o l d  machines i n t o  t h e  

' p r ~ c e s s .  Given t h a t  some o l d  machines a  
--.- - 

A-- - ,  - 

t h e  a g g r e g a t e  c a p i t a l / l a b o u r  ra t io;  ' 

i 

'Whether th'e a g g r e g a t e  r a t i o  f a l l s  depends on t h e  c a p i t a l /  . 
c ,  

labour.  r a t i o  of o l d  and new machines and t h e i r *  r e l a t i o n  to  i 

t h e  ave rage  c a p i t a l / l a b o u r  r a t i o .  I f  t h e  p r e s e n t  v a l u e  . ' 

measure i s  used ,  o l d ' c a p i t a l  w i l l  be  worth l i t t l e  (.by t h e  
- 

'argument used above)  'and w i l l  have a d e p r e s s i n g  e f f e c t w h i l s e  

new c a p i t a l  w i l l  be  worth. a  l o t .  I f  , h i s t o r i c  cost i s  used, 

t h e n  f h e  f igure ' s  a r e  datum. The o v e r a l l  e f f e c t  on t h e  

a g g r e g a t e  c a p i t a l l / l a b o u r  r a t i o  is ambiguous f o r  b o t h  measur&s, 

The r a t e  

r e l a t i o n  

r a t i o  i s :  

o f  p r o f i t  d e f i n i t e l y  rises. 

Thus, Cn t h e  i n t e r m e d i a t e  r&, t h e  n a t u r e  o f  t h e  

between ' t h e   ate o f  p r o f i t  and the c a p i t a l / l a b o u r  

1. E i t h e r  p o . s i t i v e  o r  ambiguous i n  t h e  Neo-Keynesian 

regio,n dependi.ng on the method of e v a l u a t i n g  t h e  a g g r e g a t e  

c a p i t a l  s t o c k .  ' 

2 .  Ambiguqus f o r  i h e  Keynesian reg ion . .  t 

4, < 

3 .  For th\e  nila at ion b a r r i e r .  r e g i o n ,  ' t h e  r a t e  of. 

. p r o f i t  i s  c o n s t a n t  whereas thq. c a ~ i t a l / l a b o u r  r a t i o  ' v a r , i e s  
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, I t  was a r g u e d  above ( c h a p t e r  XI) t h a t  t h e  - Neo- - + - - - - -  
- 

- 
7 

C l a s s - i c a l  Theory o f  t h e  r a t e  .of  p r o f i t  w a s  dependen t  upon 
C 

t h e  a s sumpt ion  o f  c a p i t a l  m a l l e a b i l i t y .  ' T h i s  a s sumpt ion  - ' e 

9 .  r ,  

w a s  c o n s i d e r e d  h i g h l y  r e s t r i c t i v e  and emerged as  a major  
r 

r ea son  f o r  the need  to  d e v e l o p  a n  a l t e r n a t i v e  t h e o r y  o f  

3 - m a l l e a b i l i t y .  Thus,  t h e  non-ma l l eab i l i t ;  o f  c a p i t a l  i s  
' 4 

I 

a key assumpt ion  of t h i s '  t h e s i s .  1 

eJ 
I f f  c a p i t a i  is n o t  m a l l e a b l e ,  t h e n  i t s  techno-  

l o g i c a l  c h a r a c t e r i s t i c s  a r e  f i x e d  o n c e  i t  i s  produced .  
4 

Throughout  i t s  l i f e ,  t h e  o u t p u t  and  the l a b o u r  r e q u i r e m e n t  

o f  a  machine r e m a i n '  c o n s t a n t  ( i g n o r i n g  d e p r e c i a t i o n )  and 

t h u s ,  t h e  e n t r e p r e n e u r  .is i n c a p a b l e  o f  chang ing  them. 
\ 

T h i s  f e a t u r e  o f  c a p i t a l  goods i m p l i e s  t h a t  i f  t h e r e  i s  any 

. imprb'vement o v e r  t i m e  i n  t e c h n o l o g y ,  t h e n  f o r  th-e improve- 
i 

ments t o  be  r e a l i z e d ,  new machines  embodying them have . 
---I 

I. 
1 

"to b e  b u i l t .  I f  a machine of a p a r t i c u l a r  d e g r e e  o f  c a p i -  
. I  

t a l  i n t e n s i t y  c a n n o t  b e  changed t o  a  machine (or even  p a r t *  

of a machine)  o f  a d i f  f y r e n t '  capi ta l  i n t e n s i t y ,  t h e n  it 

i s  r e a s o n a b l e  t o  a r g u e  t h a t  a machine c a n n o t  be 'changed 
4 

t o  a  newer machine ( o r  even  p a r t  o f  a newer machine)  o v e r  

t i m e .  -Thus,  t h e  t e c h n o l o g i c a l  c h a r q c t e r i s t i c s  of m a c h i n e s ' .  

r e f l e c t  t h e  s t a t e  o f  t h e  acts a t  th"eAmomenk they,  are b u i l t .  

A t  any p o i n t  i n  t i m e ,  t h e  c a p i t a l ' . s t o c k  w i l l  be composed ' 
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o f  .a number- of machines o f r e r e n t - ,  a g e s  and t h u s ,  d i f f e r -  - 

A c 

e n t  p r o d u c t i v i t i e s .  o f  c o u r s e ,  t h e  v i n t a g e  model Thiy +F- e 
=-+-+ . o f  c a p i t a l  ac.cumulation. 

< 

> 

I f  t h e  c a p i t a l  , s tock i s  'composed o f  a  set  of 
,/' : 

v i n t a g e s  o r  l a y e r  a p i t a l  goods,  t h e n  t h e  l e v e l  o f  

* 

d t h e i r  t e c h n o l o g i c a l  pa ramete r s .  The number o f  machines 

o f  a v i n t a g e  w i l l  depend on t h e  l e v e l - o f  inves tment  .in 
D 

t h e  time p e r i o d  t h a t  v i n t a g e  WAS c o n s t r u c t e d .  Thus, i n  
1-_- _ - - . - ---- 

- - - 

the a g g r e g a t e ,  , ou tpu t  and employment w i l l  be  a f f e c t e d  by 
* 

- 
t h e  p r o f i l e  of inves tmen t  o v e r  t ime ,  o r  t h e  h i s t o r y  of 

inves tment .  Formally,  t h i s  may be w r i t t e n ;  

v= t a 
1 yt  = i a ( v )  J W  dv , 

t -T  

where , +.  " A 

w q  
Yt  = Aggregate  o u t p u t  a t  t i m e  t. 

b 

? a ( v )  = Output  p e r  machine of v i n t a g e  v. 
9 

1 I ( w )  = Number of  machines o f  v i n t a g e  v.  

\ T = Age o f  o l d e s t  ( l e a s t  p r o d u c t i v e )  v i n t a g e  

" '\ in use.  - < le.ve1 o f  employment may i l ' s o  b e  r e l a t e d  t o  ' 
A 

t h e  c a p i t a l  t o c k  by; 

inves tment  5.k t ime t -v .  

F-- 
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- - ,  
' v=t - - - - - d. - . CL -L - 

2 - r Lt - J b ( v )  I ( v )  d v  f 

t - T  

where 

. 4G =- Aggrega te  ievel o f  employment a t  t i m e  t. 
t 

. . 
b ( v )  = - - Labour requiremen;t  t o  o p e r a t e  o n e  machine 

,of  v i n t a g e  v.. 

1-- 

g a t e  v a r i a b l e s  v i a  t h e  n a t u r e ' o f  t h e  t i m e  p rg{ i l e  o f  i n v e s t -  
< 

ment,  I ( v ) ,  and' by the '  n a t u r e  o f  t h e  technica%.coeffici- , 8  
* ' 

e n t s ,  a ( v )  and  b ( v )  . I n  C h a p t e r s  I V ,  V, and  V I ,  t h e  

e f f e c t  o f  t h e  c u r r e n t  l e v e l  o f  i n v e s t m e n t  on t h e  ra te  o f ,  

A - - . - - p r a f i L w a s  examined. .In t h i s  c h a p t e ~ + e  e f f e e - a f  'a- -_< - 
. t 

p a s t  and p r e s -  , wh'ole h i s t o r y  o f  l e v e l s  o f  i n v e s t m e n t ,  

b 4 

e n t  l e v e l s  o f  i n v e s t m e n t ,  w i l l  b e  examined.  T h i s  w i l l  g i v e  
i 

this c h a p t e r  a l o n g e r  f i n  p e r s p e c t i v e  r e l a t i v e  t o  p r e v i o u s  . 

c h a p t e r s .  I n s t e a d  o f  comparing d i f f e r e n t  l e v e l s  o f  c u p r e n t  

i n v e s t m e n t  o n l y ,  d i f f e r e n t  l e v e l s  o f  b o t h  c u r r e n t  and  p a s t  " 
e I 

i n v e s t m e n t  w i l l  b e  a n a l y z e d .  The q u e s t i o n  t o  b e  an-red 

is ,  what  Is t h e  e f f e c t  on t h e  ra te  o f  of d i f f e r e n t  

l e v e l s  o f  c a p i t a l  a c c u m u l a t i o n ? '   his i s  t h e  n a t u r a l  con- 

; t i n u a t i o n  o f  ea r l i e t  chapte;s where  o n l y  the s h o r t  run  and  . 
i n t e r m e d i a t e  r u n  bf  f e c t s  of ch*nges i n ,  t h e  le&l o f  i n v e s t -  

ment w e r e  c o n s i d e r e d .  N o w  t h e  l o n g  r u n  e f f e c t s  of perman- 
. . 

e n t  changes  i n  t h e  l e v e l  o f , i n v e s t m e n t  w i l l  b e  c o n s i d e r e d .  
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- - s i n c e  a Long. run framework -of a is bein* - 

used i n  t h i s  c q a p t e r ,  a s t a t e m e n t  o f  t h e  ti&e p r o f i l e s  o f  
\\ 

aggregate:  v d r i a b ' h s  m u k t  b e  made. A s  an approximat ion 'bf  

1 ' a- . '  
t h e  e m p i r i c a l  e x p e r i e n c e  o f  i n d u s t r a l i z e d  societies, a 

long  r q n  t r e n d  rate  o f  inc rease  of inves tmen t ,  p o p u l a t i o n  
7 

growth and o u t p u t  p e r  man w i l l  b e  as - -  -- . 
P 

t h e  r e s u l t s  comparable w i t h  t h e  r e s u l t s  of growth theory .  

%' 
The t r e n d  rate o f  i n c r e a s e  o f  inves tment  wit. L b e  assumed ~~~~ 

*&$ 
c o n s t a n t  and e q u a l  t o  g. ~ n v e ~ b e n t  a t  any t i m e ,  v! I (v)  , 

J 

b 

w i l l .  .be q iven  by t h e  fo l lowing  r e l a t i o n ;  
. 4  B 

3 I ( v )  = I e g V 
- - - 

- Q --- - -  -a- --a- 
. -- 

where 

I = Aggregate  l e v e l  o f  inbes tmen t  a t  t ime =erg:% 
1 0 

g = R a t e  o f  growth o f  inves tment .  
\ 

The comparison w i l l  be  between d i f f e r e n t  l e v e l s  o f  c a p i t a l  
* *-' - I r 

w accumula t ion ,  n o t  d i f f e r e n t  r a t e s  o f  accumula t ion .  Thus, 
,- 

&'- 

t h e  exogeneous v a r i a b l e  w i l l ' b e  Io. The t e c h n i q u e  o f  

'7 C 
a n a l y s i s  w i l l  be  ."comparat ive dynamicn i n  t h a t  v a l u e s  o f  

t h e  r a t e  d f  p r o f i t  f o i  d i f f ' e r e n t  s t e a d y  s ta te  p a t h s  o f  

inves tment  w i l l  be  compared Cf. Hahn and 'Mathews 1964, 

p. 781. , . D e f i n i t i o n  - "What must t h e  v a l u e s g o f  t h e  v a r i -  
, 

ables be i f  s t e a d y  s ta te  e q u i l i b r i u m  is t o  be achieved?  ... 
These a r e  q u e s t i o n s  o f  c ~ m ' ~ a r a t i v e  dynamics.") The assump- 

t i o n  o f  an  e x p o n e n t i a l  p a t h  o f  inves tment  i s  used because  
I a 
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i t  w i l l  s i m p l i f y  t h e  a n a l y s i s .  S i n c e  t h e  t h e o r y  o f  t h e  
- 4 -  -- d --L---p- 

I 
- 
I 

r a t e  o f  p r o f i t  deve loped  h e r e  i s  n o t  r e s t r i & t e d  t o  s t e a d y ,  , 
+ - 

6 s t a t e  p a t h s ,  (he consequences  of r e l a x i n g  t h e  assumpt ion  

/" 
o f  a  c o n s t a n t  growth r a t e  can and w i l l  b g  examined,  The 

f 

u s e  of a c o n s t a n t  growth r a t e  is  made b e c a u s e  it  can  be a ! j+ 
. . 

w i l ' l  b e  undef taken  a t  t h e  end  o f  t h i s  Chap te r .  , 91 

The t i m e  p a t h s  of t h e  - t e c h n b l o g i c a l  c h a r a c t e r -  
. <  -. 

i s t ics  o f  i n v e s t m e n t  goods ,  t h a t  i s ,  o f  o u t p u t  p e r  rnadhine 
4 

i a t  t i m e  v ,  a ( v 2 ,  'and o f  t h e  l a b o u r  r e q u i r e m e n t  p e r  mzichine 

- 
- - -- a t  time ( v )  , b ( v )  , f o r  a l l  v ,  must be  s p e c i f i e d .  Here 

1' 

a g a i n ,  c o n s t a n t  e x p o n e n t i a l  rates w i l l  b e  assumed. The 

l a b o u r  r equ i r emen t  p e r  machine w i l l  be a s s m , e d  t o  f a l l  a t  ' 

b 

a c o n s t a n t  e x p o n e n t i a l  r a t e ,  A ,  i . a .  ; C 

4 -Xv '3 , b ( v )  = b o  e 
1 p' 

To a t t a c h  a t i m e  t r e n d  ra te  o f  i n c r e a s e  t o  t h e  ou tpu ' t  p e r  . 
w L \ $ $ l n v e s t m e n t  good p a r m e t e r  would imply t h a t  q u a s i  r e n t s  
0 * ' > 

e a r n e d  i n  one t i m e  p e r i o d  f rom t h e  i n v e s t m e n t ,  good would 

exceed  u n i t y  a t  some f u t u r e  t i m e  p e r i o d .  T h i s  would con- 

f l i c t  w i t h  t h e  e x p e r i e n c e  o f  i n d u s t r i a l i z e d  economies  

(remember t h a t  i n  t h e  f i r s t  t i m e  p e r i o d  o f  t h e ,  m a c h i n e ' s  

l i f e ,  i t s  o u t p u t . c a n  have  t h e  same C h a r a c t e r i s t i c s  a s  t h e  

%F 
machine i t s e l f  - t h a t  i s ,  t h e  machLnels  o u t p u t  c a n  



m o d i f i e d  

p r o g r e s s .  

The e q u a t i o n  f o r  t h e  rate o f  p ~ & i t  h a s  t o  b e  

t o  t a k e  i n t o  a c c o u n t  t h e  e x i s t e n c e  of t e c h n i c a l  

The d e f i n i t i o n  o f  t h e  r a t e  o f  p r o f i t  is  s t i l l  

t h a t  r a t e  o f  d i s c o u n t  which e q u a l i z e s  t h e  p r e s e n t  Value o f  
I 

a new i n v e s t m e n t  good w i t h  i t s  p r i c e .  I f  i t  i s ,  assumed 

\ 

%\ 

\ 
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I 

that e n t r e p r e n e u r s  expect t h e  p r i c e g . o f  o u t p u t  and labou,r  
.r 5 - -  

I 4 . , 

r u l i n g  a t  t i m e "  .t to remain c o n s t a n t  o v e r  t h e 2 f u t u r e ,  t h e n  
% > 

"7 $he r a te  of p r o f i t  a t  t i m e '  t w i l l  be  t h e  s o l u t i o n  value 

o f  Q f o r  t h e  f o l l o w i n g  e x p r e s s i o n ;  * 

- .  3. 
h$ 
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* 

- ~ h u s ,  t h e  v a r i a b l e  t o  be determined i r i  o r d e r  . 

t h a t  t h e  r a t e  ~ f ' ~ r o f i t  be  c a l c u l a t e d  is  wt ,  t h e  real wage 

r a t e  a t  t i m e  t. T o  ana lyze  t h e - r e a l  wage r a t e ,  t h e  h b o u r  . 

market a n a l y s i s  of  Chapters  111, I V ,  and V w i l l  be , c a s t  

i n t o  t h e  run  growth c o n t e x t  of  t h i s  chap t e r .  Thus, 

the t h r e e  s p e c i f i c a t i o n s  , ' the Keynesian, Neo-Keynesian , 

and t h e d n f l a t i o n  Barrier s p e c i f i c a t i o n s ,  w i l l  be  

maintained.  I 

It will be  s&en t h a t  t h e  t h k e e  s p e c i f i c a t i o n s  a r e  

rath 'er  less convincing a s  d e s c r i p t i o n s  a•’ l abour  supply 
* 

1' 

. and l abou r  -d;mand behav ior  f o r  long. pe r iods  o f  t i m e  than  , 

A. P$! ' short  periodg'of t i m e .  The weaknesses t h a t  emerge 
-" u w  

; when t h e  change i n  t i m e  hor izon  i s  made 'wi l l  b6 noted.  
I 

F u r t h e m r e ,  tyhe i m p l i c a t i o n s  o f  adop t ing  assumptions which 

a r e  more r e a l i s t i c  when a -  1 ' pe r iod  of t i m e  i s  cons idered  

w i l l  be  drawn. 

I t  w i l l  be qpnembered t h a t  t h e  ~ e y n e s i a n  reg ion  
- 

. 
e x i s t s  when t h e r e  is . involuntary  unemployment. under such 

c i p x m s t a n c e s ,  t h e  assumptions o f  t h e  Keynesian l i t e r a t u r e ,  

w e r e  used, t h a t  -is, that t h e  l abour  s u p p l y C i s 2 i n f i n i t e l y  
... 

e l a s t i c  a t  t h e  money wage . r a t e  and t h a t ,  -due  t o  i n d i v i d u a r  , 
P 

- worker ' s  e f f o r t s  t o  main ta in  t h e i r  s t anda rd  of  l i v i n g  
" 

. . r e l a t i v e  t o  o t h e r  workers and/or i n e l a s t i c  expec t a t i ons  

. . about  t h e  f u t u r e  cou r se  o f  wages, t h e  money wage r a t e -  i s  

.r 
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Thus, t h e o r a t e  of p r o f i t  a t  any moment i n  t i m e  
B 

v a r i e s  o n l y  as the age D f  t h e  o l d e s t  machine i n  o p e r a t i o n  

- . v ' a r i e s .  I n  consequence o f  t h i s ,  t h e  o n i y  way a s c h a n g e  i n  

d t h &  ea l t a l  s t o c k  Pollowing from a change i n  t h e  i n i t i a l  
, " ~. 

l e v e l  o f  inves tment  can a f f e c t  t h e  r a t e  o f  p r o f i t  i s  by 

a f f e c t i n g  T, t h e  a g e  o f e t h e b o l d e s t  machine 'in use .  I n  f a c t ,  

it is easy  to show t h a t  T i s  i n v a r i a n t  i n  t h e  l o n g  run  

t o  changes i n  1 prov ided  t h e r d  i s  never  an e x c e s s  demand 
0 

f o r  l a b o u r ,  i .e. p rov ided  t h e  economy i s  always'. i n  t h e  - 

Keynesian r e g i o n .  

The a g g r e g a t e  l e v e l  o f  p r o f i t s .  i s  d e f i n e d  a s  ; 
, . *  6 

15  - " - Yt - w ,  L t t 

Each o f  < t h e s e  magnitudes,  a g g r e g a t e  o u t p u t ,  Y t ,  t h e  r e a l  

wage rate, .w and aggregate 'employment ,  Lt,  can be  r e l a t e d  t f  

t o  t h e  c a p i t a l  s t o c k .    his has, ii f a c t ,  been done above 

i n  e q u a t i o n s  7,  9 ,  and 12. By s u b s t i t u t i n g  t h e s e  expres -  
\ 

s i o n s  i n t o  15 ,  t h e  a g g r e g a t e  l e v e l  of p r o f i t s  can  be , 

r e l a t e d  t o  t h e  c a p i t a l  s t o c k .  

a I '  a. . I (g-A) t 
- o o egt (1-e-gt) - ij_ 0, bo h (1-e - ( 4 - U T )  
- Sl o e - A  (t-TI ( s - A ) ,  

2 
e -(g-X)T 

= eo t [ l - e -g~  - 9 + 9 1 * 

\ 

g (g-?)  e A T  ( g - ~  jeiT 

- 

4; 
\l 
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1 .  

. , 

s f  inves tmen t  i n  1 

i n g  I t o  va ry  arb 
0 

growth c o n s t a n t ,  t 

f i l e  of t h e  c a p i t a  

t h e ,  p o s i t i o n  of t h  

Consider  -*igure 1 

Investment  a t  
t i m e  v  

"v) I~+zT+Y 

Y- 

. - 

1 1+T 1+T+Y 1+2T+Y 
I timy (V )  

. ( .  

F i g u r e  1 '\< ', 
i 
t 

4 \ 

A c a p i t a l  s t o c k  p r o f i l e  is T t i m e  p e r i o d s  of t h a t  p a t h ,  
\ 

", 
i ' 

e .  g. t h e  segment from I to  I ~ + ~ .  C l e a r l y ,  a l l  t i m e  pro- . \ 
1 t 

I 
", % 

, f i l e s  o f  c a p i t a l  s t o c k s  t h a t  grow a t  r a t e  6 w i l l  l i e  s b m e -  - \b t 

where on t h e  graph o f  I egV whatever  t h e i r  b a s e  y e a r  
0 
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- 1 2 1  - 
- 

l e v e l  o f  i n v e s t m e n t .  Thas ,  t o  move from o n e  p r o f i l e .  t o  

a n o t h e r  i s  t o  move a l o n g  t h e  p a t h ;  t o  move t o  a n o t h e r  seg-  

ment o f  t h e '  p a t h .   or example ,  a n  i n c r e a s e  i n  t h e  b a s e  

p e r i o d  i n v e s t m e n t  from I t o  I 1 l+T+Y w i l l  l e a d  to . , a  change 

c +  i n  t h e  c a p l t a l  s t o c k  p r o f i l e  from t h e  segment between 1 

and  1+T- t o  t h e  segment between l+T+Y t o  1+2T+Y. I f  a t  

. t i m e  1+T, t h e ~ e ~ w e r e .  an i n c r e a s e  i n  t h e  l e v e l  o f  i n v e s t m e n t ,  , , 

o v e r  and above t h e  t r e n d  ra te  g ,  t o  I1+T+y, t h e n ,  by t i m e  

1 + 2 T , , i , e . ' T  p e r i o d s  l a t e r ,  t h e  economy would have  a c a p i -  

t a l  s t o c k  r e p r e s e n t e d  by t h e  segment between l+T+Y, and 

1+2T+Y. ,Thus, t h e  n e t  e f f e c t  o f  t h e  i n c r e a s e  i n  i n v e i t m e n t  
1 

would be  t h a t  t h e  economy would a r r i v e  a t  1+2T+Y, Y p e r i o d s  

i n  advance o f  when it would have g o t  t h e r e  w i t h  no' a r b i t -  - 
r a r y  i n c r e a s e  i n  i n v e s t m e n t .  

45, I t  is  a w e l l  known p r o p e r t y  o f  a v i n t a g e  model,  

t h a t  on a s t e a *  s t a t e  growth p a t h  where 

, i s  Har rod  n e u t r a l ,  t h e  a g e  o f  l d e s t  machine i n  u s e  

i s  c o n s t a n t  ( so low,  e t .  a l .  1 9 6 6  and B l i s s  l g 6 8 ) .  1 t . i ~  , . . .  
- 

t h i s  p r o p o s i t i o n  which w a s  demons t r a t ed  on pages  1 1 4  and* 
, - 

115. S i n c e  T i s  u n a f f e c t e d ,  i n  t h e  l o n g  r u n ,  by a change 

i n  t h e  b a s e  y e a r  l e v e l  o f  inves tn ien t ,  t h e  Fate of p r o f i t  
# 

w i l l  a l s o  be  u n a f f e c t e d  i n  t h e  l o n g  r u n .  T h i s  i s  a p p a r e n t  

from i n s p e c t i o n  o f  e q u a t i o n  1 4 .  Thus, wherever  t h e  econ- 

omy is i n  t h e  ~ e y n e s i a n  r e g i o n ,  i .e .  w h a t e v e r .  t h e  l e v e l  o f  

a g g r e g a t e  demand, the l o n g  r u n  v a l u e  bf  t h e  ra te  of p r o f i t  
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is  c o n s t a n t .  I n  t h e  long  r u n ,  when t h e r e  i s  an excess 
, . 

. - , supp ly  o f  l a b o u r ,  t h e  ra te  of' p r o f i t  i s  de termined by t h e  , 
% 

paramete r s  t h a t  de te rmine  T r  i - e .  from equat iof i  19, g ,  A,, 

s a  c r  0 

I t  was shown i n  Chapte'rs , I V  and V I  t h a t  t h e  
h 

i n i t i a l  e f f e c t  o f  an .  i n c r e a s e v  i n  t h e  a g g r e g a t e  *level  o f .  

i nves tmen t  i s  t o  raise t h e  r a t e  o f '  p r e f l t  when t h e r e  i s  

'an e x c e s s  supply  of  l abour .  I t  has  now been shown t h a t  i n  . 

t h e  long run ,  when t h e r e  i s  an  e x c e s s  supply  o f  labour , ,  ' t h e  

r a t e  o f  p r o f i t  i s  independen,t of  t h e  l e v e l  o f  inves tment .  

These ' c o n c ~ u s i o n ~  may be combined t o  g i v e  a  c o  p l e t e  p i c -  

-. ,\ 
t u r e  o f  t h e  impact over  t ime o f  an i n c r e a s e  Ahe i 

- of inves tment .  l n i & l l y ,  t h e  r a t e  o f  p r o f i t  w l l l  rise 

re&---' onse  t o  t c r e a s e  i n  d .  'Th i s  1s sho 

, ' i n  F i g u r e  2 a$ t h e  i n i t i a l  jump &t tl of  t h e  rate o f  p r o f . i t  

frdm P~ to pl. ~ o l l o w i n g  this i n i t i a l  jump, t h e  i n s t a l l a -  , 

' t i o n  d < . c a d t a l  a t  t h e  h i g h e r  r a t e .  w i l l  h a v e - a  n e g a t i v e  

, e f f e c t  on t h e  ra te  o f  p r o f i t ,  even a l though  t h e  leGel o f  , 

a g g r e g a t e  demand i s  s u s t a i q e d  a t  t h e  newlhigh l e v e l  by t h e '  

h i g h  l e v e l  o f  i n v e s t m e n t .  Th i s  "as, demonstrated i n  Chapter  

' 

V. .The f i n a l  outcome r e s u l t i n g  from t h e  j u x t a p o s i t i o n  o f  ' 

' 
t h e s e  t w o  e f i e c t s .  i s  t h a t  the r a t e  o f  p r o f i t  r e t u r n s  t o  . 

* i t s  o r i g i n a l  l e v e l ,  
. Po 

. ! @ h i s  w i l l  occur '  e x a c t l y  T t ime 

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

if ? 

t 
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where - 
g 

n  = Rate o f  growth o f  t h e  l a b o u r  f o r c e .  
1 I 

T h i s  p u t s  ,an upper l i m i t  on t h e  growth rate o f  inves tment  
4 

i f  t h e  economy i s  t o  s t a y  i n  t h e  Keynesian, r e g i o n .  I f  g  
, 

exceeds  n+A, t h e n  t h e  demand f o r  l a b o u r  ;ill e v e n t u a l l y  

o u t r u n  t h e  supp iy .  The r k s u  t l n g  s i t u a t i o n  o f  a n  e x c e s s  
<- 

" I'(". demand f o r  l a b o u r  w i l l ' p u t  t h e  e c  omy i r i  t h e ' d e o - ~ & @ s i a n  

%- \ - r e g i o n ;  The Neo-Key'ne,sian r e g  on w i l l  b  examined below. 
I 

r /  
1 I f  g  w e r e  less t h a n  A+n, t h e n  t h e  p r o p o r t i o n  o f  . t 

< 

P' t h e  l a b o u r  fbE& unemployed would *.grow. A s  t i m e  approached 

7 2 ,  i n f i n i t y ,  , t h e  unemp10,yment r a t e  would approach 100%.  
\ -  

\ '  I n  a l o n g  run  frarnewark, t h e n ,  t h e  consequences 

of a l l o w i n g  t h e  r a t e  af growth o i  inves tment  t o  d i f f e r  from 
' 

the rate of growth o f  t h e  l a b o u r  f o r c e  p l u s  t h e  r a t e  of  

growth of o u t p u t  p e r  man are t o  t a k e  t h e  economy o u t  o f  t h e  

~ e y n e s i a n  r e g i o n  o r  t o  i e a d  t o  a  c o n t i n u a l  expansion i n  

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 o r c e  unemployed. For the 

a former c a s e ,  t h e  a n a l y s i s  o f  t h e  Neo-Keynesian r e g i o n  
, . 

' becomes r e l e v a n t  - f o r  t h e  l a t t e r  c a s e ,  t h e : . e x i s t e n c e  o f  , 

a n  e v e r  i n c r e a s i n g  pool  o f  unemployed-would l e a d  - e i t h e r  t o  
%,A 

changes i n  o t h e r  p a r t s  o f  t h e  model, e.9'. i n  t h e  l abour  , 

market ,  which would ek imjna te  t h e - d i f f e r e n c e  betweeri g  

and A+n o r  t o  t h e  demise,  v i a  r e v o l u t i o n ,  o f  p r o f i t  maxi- 

mizing e n t r e p r e n e u r s .  Th i s  is  t h e  r a t i o n a l e  when d e a l i n g  



* 

,- 
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w i t h  lorig run q u e s t i o n s  f o r  u s i n g  c a p i t a l  s t o c k  p r o f i l e s  
' 

whish h a v e  t h e  same r a t e  of growth o f  i n v e s t m e n t .  

I f  t h e r e  i s  a n  e x c e s s  demand f o r  l a b o u r ,  t h e n  
- .  

t h e  economy i s  i n '  t h e  Neo-Keynesian r e g i o n .  In -+ .gh is  r e g i o n ,  

* t h e  c o n s t r g i n t  o f  t h e  l a b o u r  f o r c e  hearis t h a t  e x c e s s  demand 
I 

i n  L!e p r o d u c t  marke t  c a n n o t  be e l i m i n a t e d  by an  i n c r e a s e  

. i n  supp ly .  o n l y  prices a r e , f r e e  t o  va ry .  I n  consequence ,  

p r i c e s  o f  o u t p u t  a r e  b i d  up o v e r  and above  m a r g i n a l  cost. 

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

s a v i n g s l w h i c h  t e n d 6  t o  r e d u c e  the excess demand i n  t h e  
.n A 

p r o d u c t  marke t .  p r i c e s  w i l l  b e  b i d  up ab@e mkkgina l  cost 
i * 

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

e l i m i n a t e  t h e  e x c e s s  demand. Thus,  f o r  a n  economy i n  t h e  

Neo-Keynesian r e g i o n ,  t h e  real  wage ra te  w i l l  b e  below - 

t h e  o u t p d t  p e r  man on t h d  l e a s t  e f f i c i e n c y  &equipment  i n  use .  
?' A" 

On t h e  06; hand, ,  i n  cortrast  t o  t h e  n e g a t i v e  

e f f e c t  on t h e  real wage r t e  o f  t h e  f o r c e s  o f . a g g r e g a t e  ' 

, a 
demand, t h e r e  i s  a p o s i t i v e  e f f e c t  on t h e  real w a g e  rate 

1 

due  t o  t h e  h i g h e r  : r a t e 3 0 f  g r o w t h '  o f  t h e  c a p i t a l  s t o c k .  
I 

The h i g h e r  l e v e l  ok i n v e s t m e n t  l e a d s  t o  a l a r g e r  numbe; of . 
\ \. , 

machines  o f  e a c h  vintage; ,  Because  o f  t h e  f u l l  employment 

c o n s t r a i n t ,  t h e  e x i s t e n c e  o f  more machines  o f .  e a c h  v i n t a g e  . 

> 
meang t h a t  t h e  number o f  v i n t a g e s  i n  u s e  must  f a l l .  .Thus ,  
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, , 

t h e  age o f  t h e  o l d e s t  machine i n  use w i l l  be l o w e r ,  t h e  

h i g h e r  t h e  rate  o f  inves tmen t  and, i t s  o u t p u t  p e r  man, . 

h igher ,  Also ,  o f  c o u r s e ,  t h e  average age o f , t h e  c a p i t a l  

s t o c k  w i  11 f a l l  and ' the '  average p r q d u c t i v i t y  . (as measured 
i 

by, o u t p u t  p e r  man) w i l l  rise. T h i s  e f f e c t ,  a supp ly  s i d e ,  
0 

e f f e c t ,  w i l l  tend,  on i t s  own, t o  raise t h y  wage rate. h# 

I '- d 

'Thus; t h e r e  are t w o  f o r c e s  o p e r a t i n g  i n  o p p o s i t e  

directions, on t h e  wage rate'. The o v e r a l l  e f f e c t ,  o r  n e t  
Ib 

e f f e c t ,  can be .deduced by c o n s i d e r i n g  t h e  f o l l o w i n g  argu-  
, 

ment. I f  s u p p l i e s  of  l a b o u r  w e r e  u n l i m i t e d  and d i d  no< 
I 

r e p r e s e n t  a c o n s t r a i n t *  on output , .  t h e n  &he ecoqomy would b e  " 

i n  t h e  Keynesian r e g i a n  and t h e  real w a g e  rate would be 
;Y 

u n a f f e c t e d ,  i n  t h e  long  run ,  by t h e  l e v e l ' o f  inves tment .  

In o t h e r  wd&s ,  t h e  dqmand and supply  e f f e c t s  on the re$l 

wage r a t e  ,would e x a c t l y  c a n c e l  'each o t h e r  o u t .  Now, t a k i n g  - 
d i * 

t h e  ~ e y n e s i a n - c a s e  as a benchmark, suppose t h e  supp ly  of ' 

l a b o u r  i s  reduced s o  t h a t  it b e c ~ m e s  a c o n s t r a i n t  on  o u t p u t ,  

which p u t s  the economy i n  t h e  ~ e o - ~ e y ' n e s i a n  r e g i o n .  I f  

t h e  r e a l  wage s t a y e d  constan;, t h e r e  wodld' b e  a r e d u c t i o n  

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

l a b o u r  f o r c e  e n t a i l s  ' t h e  r e t i r e m e n t  o f  machines e a r n i n g  

p o s i t i v e  q u a s i  r e n t s  ( p r o f i t s ) .  T h i s  is t h e  meaning 

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

equipment is l e f t ;  l y i n g  i d l e  because  t h e r e  are no men 

t o  man it. S i n c e  t h e  a g g r e g a t e  l e v e l  o f  p r o f i t s  f a l l s ,  

t h e  aggrega te  i e v e l  o f  s a v i n g s  f a l l .  But t h i s  means t h a t  
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. '1 

been ' a t  &hes e x p o n e n t i a l .  r a t e  g . If t h e r e  - w e r e  no '. 
>, 

employment c o n s t r a i n t ,  t h e  mixture  o f  p e r f e c t  c o m p e t i t i o n  . 
, 

and t h e  s a v i n g  b e h a v i o ~  o f  e n t r e p r e n e u r s  would l e a d  to  a 
, 

level  o f  employment E l  and a real  w a g e  . r a t e  o f  wl ( t h i s  
' * .  - . a  

would be t h e  ~ e y n e s i a n  c a s e  a t  'a moment i n  t i m e ) .  Now, . 

suppoge ' tha t  i n s t e a d  o f  t h e r e  .being p l e n t y  o f  l a b o u r ,  t h e r e  

i i s  a'maxi 
$6 

l e v e l  o f  employmenk imposed -on t h e  economy 
"> 

L 

e x b g e n o u s l ~ : ~  e q u a l  t o  E2. T h e  l e v e l  of  inves tmen t  i s  k e p t  
P- 

t h e  same. I f .  t h e  r e a l  wage r a t e  remained a t  wl ,  t h e n  -aggye- -* 

gate  p r o F i t s  w o u l d - ' f a l l  by t h e  a r e a  ABC, which is t h e  p rb f -  
4w . 

its earned on machines which are now l y i n g  i d l e  because  - 
*A* 

t h e r e  i s  n o w o n e  to  run them.- b u t  s a v i n g  w i l l  have f a l l e n  
- 
4 

, by a - .proport ioh s of ABC and would be l e s s  t h a n  inves tment  
C 

i f  the r e a l  wage r a t e  wl p r e v a i l s .  Hence, o u t p u t  p r , i ces  

+ and p r o f i t  margins w i l l  b e  b i d  up u n t i l  s a v i n g s  e q u a l s  A 

k 

investment . .  ,The real wage w i l l  f a l l .  I t  w . i l l  f a l l  u n t i l  
44 .h 

the area wlwZDC i s  eqhal  t o  t h e  a r e a  ABC. T h i s  r e p r e s e n t s .  
3 

t h e  ? $ ' i t i o n  t b  aggrega te  p r a f i t s  due t o  a f a l l  i n  t h e  r ea l  ' 

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

due,. to  t h e  r e d u c t i o n  i n  employment. 
t 
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' d e f i n i t i o n  o f  t h e  r a t g  o f  p r o f i t  w i l l  r e v e a l  thq  c o n c l u s i o n .  

' * 

t h a t  t h e  , ra te  of p r o f i t  w i l l  be h i g h e r  i n  t h e  Neo-Keynesian 
4 " +-+ '+?. , 

~ ~ r ~ h e r . o r ~ , = b y - d n  ~ x t e n - ~ -  , ,  - - 

-a+- 

.. case t h a n . _ i n  t h e  ~ e y n e s i a n x  
# .  

s i o n  of tJie argument ,  i t  i s  easy ta see t h a t  Che h i g h e r  
1 *{ . . 

-' 
t h e  l e v e l  o f  i n v e s t m e n t ,  the h i g h e r  w i l l . b e  t h e  r a t e  o f  ' 

d 

p r o f i t  ih t h e  l o n g  run .  

The . t ime  p r o f i , l e  o r  comple t e  h i s t o r y  o f .  t h e  beha- . . 

v i o r  o f  t h e  r a t e  of p r o f i t  f o l l o w i n g  a s u s t a i n e d  i n c r e a s e  
' 

i,n t h e  l e v e l  o l , i n v e s t r n e n t  w i l l  be s l i g h t l y  d i f f e i e n t  i n  -' 

J P . ' 

t h e  ~ e o - ~ e y n k s i ' a n  Yeegion t h a n  t h e  Keynesian r e g i o n  ( t h e  <; '"-< 
6 - c 2 

LC 
' ' 8  

Keynes ian  case wa ' s  d e s c r i b e d  above)  . The Neo-Keynesian 
- 

cake i s  i l l u s t r a t e d  below i n  F i g u r e  4 .  ?&h-; i n i t i a l  impac t  
rb ' 1 

kate' o f  P r o f i t  ,L - - - -  . . 
2 

- - -  - 
P 3 ~ .  I 

I 

I 
+1 ~' I / -' 

* 

1 J ,= 
I d 



i n s t a l l a t i o n  o f  c a p i t a l  w i l l  . reduce t h e  rate o f  p r o f i t  

frbm p 2  down t o  Q? which i s  t h e  long r u n  rate which w i l l  
- 

- 

_ -  be xeached 9- t i= -pe r iods  a f t e r  t h e  i n i t i a l  in 'c rease .  A t  

t;+T, t h e  c a p i t a l  s t o c k  h a s  f u l l y  a d j u s t e d  t o  t h e  h i g h e r  

7 i L  

r a t e  of .accumulat ion.  The d,iff%rence between t h i s  p ro -  

f i l e  and t h e  Keynesian case i s  t h a t  the f i n a l  l o n g  run  

v a l u e  o f  the ra te  of  p r o f i t  i s  h i g h e r  t h a n  t h e  long  run d. 

Keynesian case. I n  t h e  Keynesian case, t h e  f i n a l  l o n g  run 

' rate o f  ' p r o f i t  is  ' t h e  same a s  t h e  i n i t i a l  106g r u n  ra te  o f  * 

p r o f i t .  I n  t h e  Neo-Keynesian case, it is  h i g h e r .  

The boupdary - of  t h e  Keynesian and Neo-Keynesian 
d 

r e g i o n s  is w e l l  d e f i n e d  i n  t h e  growth c o n t e x t  s long  a g  e 
. t h e  sum of t h e  growth- o f  t h e  l a b o u r  f o r c e  and t h e  r a t e  of 

*.. 2%' 
Harrod n e u t r a l  t e c h n i ~ ~ p r o g r e s s  is e q u a l  t o  t h e  rate o f  

growth o f  inves tment .  However, t h e  s p e c i f i c a t i o n  o f  t h e  
I ' 

ra te  o f  ) labour  f o r c e  growth and Aarrod n e u t r a ?  t e c h p i c a l  

, pragre i i  i s  not! s u f f i c i e n t  t d  d e f i n e  a  boundary between 

t h e  Neo-Keynesian and I n f l a t i o n  B a r r i e r  r e g i o n s  which i s  

i 
i n v a r i a n t  t o  t i m e . '  I n  t h e  I n f l a t i o n  B a r r i e r  r e g i o n ,  t h e  

, \ real  wage i s  p o s t u l a t e d  t o  have h i t  i t s  minimum - workers  
, c 

w i l l  c u t  b a a ,  on t h e  supp ly  o f  l a b o u r  i f  t h e  r e a l  wage f a l l s  

below this  minimum. T h i s  minimum real wage r a t e  p u t s  an  

upper  l i m i t  on t h e  ra te  p ro f . i t .  However, ove r  a  p e r i o d  

of time ; t h e -  impact  o f  c 

" 

Q 



t e c h n i c a l  gmbgress ,is t h a t  t h e  p r o d u c t i v e  c a p a c i t y  .of t h e  

economy w i l l  i n c r e a s e .  Thus, t h e  economy w i l l  be  a b l e  t o  

. - s u p p o r t  a  h i g h e r  l e v e l  o f  inves tment  a t  t h e  minimum r e a l  

wage. A t -  t h e  o l d  l eve l  o f  inves tmen t  ( o r  r a t h e r  a t  a lower 

p o i n t  on the t i m e  p a t h  o f  invegitment),  t h e  rea l  wage w i l l  , . . 

have r i s e n  because  of t h e  i n ~ r e i t s e ~ i n  p r o d u c t i v i t y .  Because 
z . 

the r e a l * w a g e  would be above i t s  minimum, the economy - 
* w i l l  have mbved i n t o  t h e  ~ e o - K e y n e s i a n  r e g i o n .  1 f  t h e  

minimum wage r a t e  is  g iven  f o r  a l l  t i m e ,  t h e n  t h e  o u t e r  
, - 4 

boundary o f  t h e  Neo-Keynesian r e g i o n  i s  c o n t i n u a l l y  movin % 
t o  t h e  r i g h t  ( i n  9-1 s p a c e ) .  

The p o s t u l a t e  t h a t  l a b o u r ' s  minimum wage i s  con- 

s t a n t  o v e r  t i m e  is  q u e s t i o n a b l e  i n  t h e  c o n t e x t  o f  a n .  

expanding c a p i t a l i s t  economy. I n  f a c t ,  the ev idence  f o r ,  

. - - very  long  p e r i o d s  of  t i m e  w o h d  s e e m  i n c o n t r a v e r t i b l e .  

' Would l abour  today Work f ~ r  t h e  r e a l  wages t h a t  r u l e d  a t  ' 

9 

any t i m e  i n  t h e  1 9 t h  c e n t u r y ?  The minimum wage i s ,  fo r  
1 

i n d u s t r i a l i z e d  societies,  n o t  p u r e l y  de termined by t h e  ,needs 

of p h y s i c a l  s u r v i v a l ,  b u t  a l s o  by e x p e c t a t i o n s  off a mini- 

/ mum s t a n d a r d  o f  l i v i n g  which. i s  determined b y ' s o c i o l o g i b a l '  
\ 

f o r c e s . ,  I t  i s  r e a s o n a b l e  t o  s u g g e s t  t h a t  f o r '  p r e s e n t  

day Nor th  A m e r i c a ,  workers  i n  g e n e r a l  c o n s i d e r  t h e  owner- 

/ 
s h i p  of a n  automobi le  a n e c e s s i t y ,  as  a p a r t .  o f  t h e  minim& 

s u b s i S t e n c e  l e v e l .  An a t t e m p t  by e n t r e p r e n e u r s  t o  i n c r e a s e  

. a 

6 



I 

t h e  l e v e l  of inves tmen t  t o  a h e i g h t  which e n t a i l e d  a' f a l l  
p,- \ 
2 - - i n  t h e  r e a l  wage ' s u f f i c i e n t  t o . e . l i m i n a t e  automobi le  owner-, 

ri t . A ---- v 

s h i p  f o r  rnany.people would be m e t  w i th  a g r e a t  d e a l  of  
' 

r e s i s t a n c e .  W o  a t t e r n s  would no€ be unaf fec ted .  

i i s t  s o c i e t y ,  t h e  d i r e c t i o n  of t h e  
5 

p r e s s u r e s  
t ' +  

umers! expec.t,ations s e e m  v e r y  clear.. The 
l i l  

&rqe e x p e n d i t u r e s  on sales e f f o r t s  by c o r p o r a t i o n s  e x e r t  

a powerful  f o r c e .  These are r e i n f o r c e d  by a  p o l i t i c a l  
* 

p r o c e s s  i n  which t h e  promise o f  h i g h e r ' m a t e r i a l  comfor ts  
, i. 

i s  c 0 n s i d e r e d . b ~  i t s  a g e n t s  as an e $ s e n t i a l  par t  o f  t h e  

vo te -ga the r ing  e f f o r t .  T h i s  impar t s  i n t o  people  a n  expec- 

t a t i o n  o f  m a t e r i a l  comfor t s 'wh ich  w i l l  t h e n  a f f e c t  t h e i r  

b e h a v i o r  p a t t e r n s .  These * f e a t u r e s '  o f  an i n d u s t r i a l i z e d  

economy s u g g e s t  t h a t  t h e  minimum wage l e u g l ,  t h e  soc io -  

l o g i c a l  s u b s i s t e n c e  l e v e l ,  w i l l  i n c r e a s e  o v e r  t i m e :  I f  

t h e y  i n c r e a s e  a t  t h e  same ra te  a s  o u t p u t  p e r  man, t h e n s t h e  

boundary of  t h e  I n f l a t i o n  B a r r i e r  r e g i o n  and t h e  N e o -  

Keynesian r e g i o n ' w i l l  remain f i x e d  over  t i m e .  I f  t h e  r a t e  

p/ . . of i n c r e a s e  i s  g r e a t e r  (less) t h a n  t h a t  o f  o u t p u t  p e r  man, 

t h e  boundary w i l l  move t o  t h e  l e f t  ( r i g h t ) , ,  

The long run r e s u l t s  f 9 r  t h e  t h r e e  r e g i o n s  can 

now be combined and a l o n g  run r a t e  of  p r o f i t  s c h e d u l e  

can be drawn. Th i s  i s  shown i n  F i g u r e  5. The h o r i z o n t a l  

a x i s  is t h e  b a s e  p e r i o d  l e v e l  o f  inves tmen t ,  Io. Of c o u r s e ,  

b . the curve  i s  drawn under t h e  assumption t h a t  t h e  whole 
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can be cbnst ructkd.   he' l a t t e r  w i l l  show t h e  inrmediate ' . 
, 4 3  

. impact on the r a t e  .of prof  it of  a change i% -me l e v e l  of 
\ 

--- --* ---4westment. I n  ~ i ~ & , ?  6 ,  it i s  assumed t h a t  t h e  econoroj 
Y 

Rate o f  P r o f i t  

s .  

- 

- - .  - - 

-. 
/ I 

Current ,  y e a r  l e v e l  - 

of investment 

d 
I 7 

long pe r iod  r a t e  o f  p r o f i t  schedule's 

-- -------- 
- i s h o r t  pe r iod  r a t e  of  p r o f i t  schedules  

>s 

, " . . 

Note: The h o r i z o n t a l  a x i s  has been transformed by t h e  

amount eyt f h n  t h e  base  yea r  l e v e l  bf investment 
, I toA rep re sen t  t h e  c u r r e n t  year  l e v e l  o f  investment.  

This  i s  i n  o rde r  t h a t  s h o r t  run r a t e  of p r o f i t  
schedules may be drawn on t h e  same diagram. It 
makes no d i f f e r e n c e  t o  t h e  argument. 

- Figure  6 / 

* 
a 

/ 

J 
I 

, 2 ~ t  should be noted t h a t  t h e r e  i s  a  minor problem h e r e  
r e l a t e d  t o  t h e  choice  of  u n i t s .  To be p r e c i s e ,  the cur- 
r e n t  l e v e l  o f  investment would have t o  be  d iv ided  by a 

s c a l e r  egt i n  o r d e r  t h a t  t h e  s h o r t ,  run schedule  c u t s  t h e  
aong run schedule i n  the c o r r e c t  p lace .  

-, 
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- 1 3 5  - 

i s  i n i t i a l l y  i n  t h e  Keynesian r e g i o n ' a t  ( 0  n I A )  
The . 

s h o r t  r u n  rate o f  p ro f  i t  s c h e d u l e  i s  - t h e  broken  l i n e .  A . ' 

change i n  i n v e s t m e n t  t o  Ib w i l l  l e a d  i n i t i a l l y  t o  a change  
* 4 

i n  t h e  r a t e  o f  p r o f i t  to  p b .  Then, a s  t h e  . c a p i t a l  s t o c k  

. changes ,  t h e  r a t e  o f  p r o f i t  s c h e d u l e  w i l l  s h k f t  to, t h e  

r i g h t .  The f i n a l  e q u i l i b r i u m  s i t u a t i o n  i s ,  a t  ( I  
1 1  b P ? )  

- ,  The same p r o c e s s  c a n - b e  d e s c r i b e d  f o r  t h e  NeoL 

Keynesian r e g i o n .  I t  i s  s u f f i c i e n t  t o  p o i n t  o u t . h e r e  t h q t  
L 

i n  t h e  ~ e o - ~ e y q e s i a n  r e g i o n ,  t h e  s h o r t  r u n  ra te  o f  p r o f i t  
a 

, s c h e d u l e  w i l l ,  be s t e e p e r  t h a n  t h e  l ong  * r u n  s c h e d u l e  r e f l e c t -  . 
L 

b 

i n g ~ t h e  absence  o f  t h e  l a r g e r  c a p i t a l  s t o c k  a t  t h e  t i m e  

t h e  i n i t i a l  impac t  on t h e  r a t e  of p r o f i t .  

I t  i s  i n t e r e s t i n g  t o  c o m p a r e , t h e  r e s u l t s  pf t h e  . d 

l o n g  run  t h e o r y  w i t h  t h o s e  of  t h e -  Neo-Clas s i ca l  Theory.  0f 

a:l t h e  a n a l y s i s  i n  t h i s  d i s s e * r t a t i o 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 s  c l o s e s t  t o  t h e  Neo-Clas s i ca l  a n a l y s i s  and  i n  

consequenog.  t h e  r e s u l t s  would be  e x p e c t e d  t o  b e a r  a c l o s e r  

r e s e h b l a n c e  to' Neo-Cla 'ss ical  r e s u l t s .  I ndeed  t h e y  do ,  b u t  

there are s t i l l  s i g n i f i c a n t  d i f f e r e n c e s  between t h e  two 

t h e o r i e s .  These  d i f f e r e n c e s  w i i l  become a p p a r e n t .  

The c a p i t a l  s t o c k  may b e  d e f i n e d  a s  t h e  sum of * 
machines  o f  a l l  t h e -  v i n t a g e s  i n  o p e r a t i o n .  T h i s  i s  t h e  

d 

a g g r e g a t e  c a p i t a l  s t o c k  measured a t  h i s t o r i c  cost ( e .g .  

' 'R .G.D' ,  ' ~ l l e n  1968. p. 285)  . Tha t  is:  - 4  
' , 





1968,  c o n t a i n s  t h e  clearest e x p o s i t i o n  of t h i s b c o n c e p t )  
I 

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

f o r  t h e  d e t e r m i n a t i o n .  o f  the rate  o f  ' p r o f i t - s  . E f f e c t i v e  cu r 

", , $  
i i l a b o u r  u n i t s  are n a t u r a l  u n i t s  s c a l e d  f o r  t h e i r  produc-  

t i v i t y  i n c r e a s e s .  The f a c t  t h a t  a p r o c e d u r e  h a s .  t o  be 

adop ted  t o  * n e u t r a l i z e  t h e '  f o r c e s  o f  t i m e  u h e r ~ i n e s  t h k  
.. L$. 

% 

- 3 

s t a t i c  n a t u r e  oS ~eo-c lass ica l  Theory.  I f  HarYod n e u t r a l  % a 

a 

, +  
t e c h n i c a l  ' p r o g r e s s  is a t  rate A ,  t h e n  men employed on', new . , 

c a p i t a l  have an i n c r e a s e  i n  t h e i r  p r o a u c t i v i t y  a t  t h e  "rate 

A .  T h i s  means t h a t  t h e  e f f e c t i v e  s i z e  o f  

w i l l  b e  g r e a t e r  a t  any moment i n  t i f i e .  
< .3 

l a b o u r  u n i t s  by EL, t h e  a g g r e g a t e  s i z e  o f  t h e  e f f e c t i v e  
, ,, 

employment l a b o u r  f o r c e  can  b e  d e t e r m i n e d  by 'mod i fy ing  - .  . \L 
e q u a t i o n  

\ 

r g  

Thus,  t h e  c a p i t a l - l a b o u r  r a t io  becomes ; . 
L '  



/ - 
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, 
, - 
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- .  , . 
, 

. d ~ h e  * c a p i t a l - l a b o u r  r a t i o  can be s e e n  from r e l a -  
I J 

-.. 
t i o n  24A t o  be  independent  b b t h  o f  t i m e  and t h e  age  of  t h e  

1 1 

. o l d e s t  ,machine when measured i n .  e f f e c t i v e  u n i t s .  Thus, 
a, 

q , J .  0 , 
- , t h e  c a p i t a l - l a b o u r  & r a t i o 1  w i l l  be  t h e  same i n  each  reg ion .  '. - 
\ T h i s  cons tancy i s  the .  i n e v i t a b l e  r e S u l t  of t h e  combinat ion 

> 

- of Aarrod n e u t r a l  t e c h n i c a l  p r o g r e s s  and measuring l a b o u r  .. - 
. i n  e f f e c t i v e  u n i t s .  Harrod n e u t r a l  t e c h n i c a l  p r o g r e s s  '- 

is d e f i n e d  as ,an i n c r e a s e  i h  o u t p u t  p e r  man when t h e  c a p i -  - 

r J  

, tal '  o u t p u t  r a t i o  remains c o n s t a n t .  But by measuring l abour  

i n -  ef f e c t i v b  . u n i t s m ,  d u t p u t  p e r  e f f e c t i v e  m& is made c o n s t a n t  - 
4 L  

, t e c h n i c a l  p r o g r e s s  i s  handled  conceptual ly\y an expansion s 

! i n  t h e  e f f e c t i v e  . l abour  f o r c e .  I f  t h e  l abour -ou tpu t  and 
8 0 

c a p i t a l  o u t p u t  r a t i o s  'are c o n s t a n t ,  t h e n  s o  i s  t h e  c a p i t a l -  

'7 l a b o u r  r a t i o .  T h i s  i s  c l e a r l y  t h e  c a s e  f o r  any v i n t a g e  

and w i l l .  t h u s ,  app ly  t o  t h e  a g g r e g a t e  measure,  o v q r  a l l  - 

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

S i n c e  the ra te  of i s  c o n s t a n t  ih  t h e  

Keynesian and i n  t h e  ~ n f l a t i o n  B a r r i e r  r e g i o n s ,  t h e  Neo- 

c l a s s i c a l  r e l a t i o n  connec t ing  t h e  r a t e  o f  p r o f i t  w i t h  t h e  

7 9 c a p i t a l - l a b o u r  r a t i o  h o l d s  i n  t h e s e  r eg ions .  However, s i n c e  
J 

t h e  r a te  of  p r o f i t  i s  h i g h e r  i n  t h e  ~ n f l a t i o n  B a r r i e r  than  
\ 6 

t h e  .Keynes ian . region ,  t h e  Neo-Classical  r e l a t i o n  does n o t  
' .  

ho ld  between t h e  r eg ions .   either .do& -it h o l d  i n  t h e  Neo- 

Keynesian r e g i o n ,  where t h e  r a t e  o f  p r o f i t  rises w h i l s t  t h e  

cap+tal-labour r a t i o  remains c o n s t a n t  a s  inves tment  rises. 



The a i m  of this  c h a p t e r  h a s  b i e n  to a n a l y z e  t h e  

e f f e c t s  o f  c a p i t a l  accumula t ion  on t h e  t h e o r y  o f  t h e  rat.e 

o f  . p r o f i t  developed i n  e a r l i e r  c h a p t e r s .  I n  o r d e r  to  con? 1' 

I .  

c e n t r a t e  bn t h i s ,  t h e  expecka t ions  t r e n d  parameter  f o r  

, f u t u r e  p r i c e s  w a s  d ropped. .  e he same remarks a r e  r e l e v a n t  

f o r  t h i s  pa ramete r  as f o r  t h e  s h o r t  r u n  (which w e r e  d i s c u s s e d  , 

i n  Chapter IV). A l l  t h a t  need be  added h e r e  i s  t h a t  t h e r e  -- 
, . 

i s ,  pe rhaps ,  more k e a s o n  9 expec t  t h e  a b s o l u t e  p r i c e  

. l e v e l  t o  f a l l  in t h e  Keynesian r e g i o n  and t o  rise i n  t h e  
C 

Neo-Keynesian r e g i o n  i n  t h e  l o n g  run t h a n  t h e  s h o r t  run ,  

As i n  t h e  sl'rqrt run c a s e ,  this w i l l  d e p r e s s  t h e  r a t e  o f  
\ n 4s 

p r o f i t  i n  t h e  Keynesian reg ion  and i n f l a t e  i t  i n  t h e  Heo- 

, keynes ian  r e g i o n .  

The e f f e c t  o f  . the  r a t e  o f ~ c a p i t a l  accumula t ion  on 

t h e  r a t e  o f  p r o f i t  i s  n e g a t i v e  i f  t a k e n  on i t s  own. That  

i s  t o  s a y ,  t h e  h i g h e r  t h e  rate of  accumula t ion ,  or t h e  l a r g e r  - Z 
t h e  number o f  machines of each  v i n t a g e ,  th& f u r t h e r  t o  t h e  

r i g h t  l ies t h e  p r o f i t  s chedu le .  ~ow 'ever ,  

t h e  n e g a t i v e  o f  accumula t ion  on t h e  

r a t e  o f  p r o f i t  i s  never  (i .e.  i n  no region)  g r e a t e r '  t h a n  

t h e  p o s i t i v e  impact induced by t h e  a g g r e g a t e  demand effect 

o f  t h e  h igh  l e v e l  of  inves tmen t  n e c e s s i t a t e d  t o  m a i n t a i n  

t h e  h igh  rate o f  accwnula t ion .  Whi l s t  t h e  h i g h  t a t e  o f  

accumula t ion  s h i f t s  t h e  s h o r t  run r a t e  o f  p r o f i t  s chedu le  



~. 

t o  t h e  r i gh t , '  t h e  l e v e l  o f  i rkes tment  n e c e s s i t a t e d  t o  

mainta in  t h i s  rate of  accumulation s h i f t s  t h e  p o s i t i o n  of  
* 

t h e  economy on the rate of profi t -sEhe8iuIe to t h e  r i g h t .  
J 
/ For s t eady  state growth paths.  then ,  there is ' 

never  a  nega t ive  r e l a t i o n  between the rate o f  p r o f i t  and 
' a 

, * 
. the l e v e l  of  investmen&. However, the th ory  ig n o t  res- . e 
t r i c t e d  t o  s t eady  s t a t e  s i t u a t i o n s ,  b u t  may be used T o r  t h e  

. - 

a n a l y s i s  of non-steady s t a t e .  b s i t i o n s .  The e f f e c t  on t h e  
2, 

, rate of  p r o f i t  o f  t h e  c a p i t a l  s o c k  is in i ts  a b i l i t y  to 
4 \ - 

c r e a t e  p r o f i t s .  This  is  because t h e  t h e o ~ y  i s  based o n p  . 
, t h e  behavior31 p o s t u l a t e  t h a t - a l l  savings  come from pro- 

,", 

' f i t s  and on t h e  equ i l i b r ium cond i t i on  t h a t  planned sav ing  

equa ls  investment.  So, f o r  a  given l e v e l  of investment,  

t h e  g r e a t e r  t h e  t o t a l  amount o f  p r o f i t s  earned on a l l  t h e  

.macRines.of any p a r t i c u l a r  in t ra-marginal  v in t age ,  t h e  smal- 
I .  

d 

ler t h e  number o f  o l d e r  v in tages .  which are needed i n  oper- 

a t i o n  t o  genera te  a s u f f i c i e n t  l e v e l  o f  sav ings  t o  s a t i s f y  
5 ,  

t h e  equ i l ib r ium condi t ion .  I f  the number of v in t ages  i n  

use a r e  s m a l l ,  t h e  age o f  t h e  o l d e s t  v in t age  is low, t h e  ( 

wage r a t e  i s  high and t h e ' r n t e  of p r o f i t  i s  low. 3 

3~ornpare t h e  .detho&logy used he re  wi th  t h a t  o f  S r a f f 5  f o r  
example. I n  S r a f f a ' s ' a n a l y s i s ,  t h e  rate of  p r o f i t  i s  t h a t 4  
r a t e  which t h e  economy can s u s t a i n  fo reve r  i n  t h e  f a c e  o f  
a  given wage r a t e .  That  i s  t o  say,  t h e  r a t e  of p r o f i t  i s  
t h a t  r a t e  which i s  neede'd f o r  dynamic equilibriurtl-  Hence, 
S r a f f a ' s  a n a l y s i s  on ly  ho lds  f o r  dynamic equ i l ib r ium.  The 
theory developed h e r e  is t h e  o p p o s i t p t o  t h i s .  I t  i s  a 
c a u s a l  theory.  The 'only  reason t h a t  s t eady  s tate groyth  I <  

pa ths  a r e  used i s  t h a t  v a r i a b l e s  wi th  exponent ia l  grpwth 
r a t e s  a r e  e a s i e r  t o  handle mathematically.  
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An example o f  . a  non-s tegdy s ta te  phenonkmum is  

t h e  b u s i n e s s  c y c l e .  A  cyclic^^ f l u c t u a t i o n  in .  t h e  aggre-  

g a t e  l e v e l  o f  acti ; i ty 

-- heory  deve loped  h e r e  

t o  be respons ' ive  

w i t h  a n  a r b i t r a r i l y  d e  

i n v e s t m e n t ,  t h e r e  w i l l  , 

f i t  a s  t h e  ecpnomy mou 

f i t  s c h e d u l e .  T h i s  w i l l  l e a d  t a ' f u r t h e r  i n c r e a s e s  i n  i n v e s t -  
& 

ment and  to f u r t h e r  i n c r e a s e s  i n  t h e - r a t e  o f  p y o f i t .  
\ 

  ow ever, a s  the h i g h  l e v e l  o f  i n v e s t m e n t  i s  i n s t a l l e d  'as 

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

4b 
s c h e d u l e  w i l l  s h i f t  t o  t h e  r i g h t  and t h e  r a t e  o f  p r o f i t  

w i l l  f a l l .  The f a l l  i n  t h e  ra te  o f  ' p r o f i t  w i l l  l e a d  . c , 

e n t r e p r e n e u r s  t o  r e d u c e  their  i n v e s t m e n t  e x p e n d i t u r e s  from 
- ,r 

t h e  h i g h  l e v e l  and s o  t h e  boom w i l l  have  peaked.  The 

economy w i l l  move back a l o n g  t h e  s h o r t '  r u n  r a t e  o f  p r ~ f i t  - 
. 

s c h e d u l e  as b o t h  i n v e s t m e n t  and t h e  r a t e  o f  p r o f i t  f a l l .  -+' 

However, a s  i n v e s t m e n t  f a l l s  o f f ,  t h e  i n s t a l l a t i o n  o • ’  new 
b 

i n v e s t m e n t  goods w i l l  f a l l ,  t h e  rimer o f  o l d  i n v e s t m e n t  

goods s c r a p p e d  i n  each  t i m e  p e r i o d  w i l l  f a l l  and  t h u s ,  the 

! upward p r e s s u r e  o n  t h e  rea l  wage r a t e  w i l l  b e ,  reduced .  ' 

I The s h o r t  r u n  r a t e  o f  p r o f i t  s c h e d u l e  w i l l  s h i f t  t o  t h e  * 
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d u l e  s t a r t s  t o  s h i f t  t o  t h e , l e f t  edu,cing t h e  n e g a t i v e  7 
impact  on the rate o f  p r o f i t  - of t h e  l o w  l e v e l  -- o • ’  i n y e s t h  , . -- -- - -= 

- 
_ _ _  -, -ii__ ---, -----*------ - 

I )  

ment. If t h e  l e f t w a r d  s h i f t  i n  t h e  ra te  o f  p r o f i t  sche- 
i / 

d u l e  " c a t c h e s  up" g t h  t h e  f a l l  i n  inves tmhnt ,  t h e n  t h e  

f a l l  i n  t h e  r a te  o f  p r o f i t  w i l l  be  a r r e s t e d  ahd t h e - l e v e l  

4 ,2- of inves tment  w i l l  s t a rk  t o  rise. 
, , 

The e x p l a n s t i o n  advanced h e r e  o f  *he b u s i n e s s  

2 . . 3 , ' .4 
, * c y c l e  i s  n o t  i n  d isagreem n t  w i t h  t h e  conc l  

*- 

arguments, i ,n much o f  t h e  l i t e r a t u r e  on, t h e  

v a l u e  l i e s ,  n o t  so  much i n  t h e  n o v e l t y  o f  t h e  cono lus ions ,  
C 

/ '  as i n  the e x p l a n a t i o n  and e x p o s i t i o n  of t h e  a n a l y t i c a l  
,- 

founda t ions  of t h e  conc lus ions .  M o s t  a n a l y s e s  o f  t h e  

. b u s i n e s s  c y c l e  a r e  based on t h e  concept  o f  t h e  a c c e l e r a t o r  
' *  

[cog. Hicks 1950, Samuelson 1939, Mathews 1959) .  But why 

shou ld  t h e  e be a p o s i t i v e  r e l a t i o n  between t h e  l e v e l  o f  I 
i nves tmen t  and t h e  l e v e l  o f  income? Why,do e n t r e p r e n e u r s  . 

b e l i e v e  t h a t  when they  e x p e c t  a g g r e g a t e  demand t o  go up, 

t h e y  can  al*expect t o  make p r o f i t s  supblying t h e  expsc ted  
i * 

i n c r e a s e ?  I f  t h e  fundamental  p o s t u l a t e  t h a t  tlie 

4 ~ t  shou ld  be no ted  t h a t  - the  e x p l a n a t i o n  'advldnced h e r e  o f  
t h e  b u s i n e s s  c y c l e  depends upon t h e  e f f e c t  o f  c a p i t a l  
accumula t ion  on the s h o r t  run  r a t e  of  p r o f i t  scheduxe. 
I n  Chaptor .V,  a n  a l t e r n a t i v e  e x p l a n a t i o n  based on  t h e  
i n t e r a c t i o n  of  t h e  money market was d e s c r i b e d .  A more 
complete  e x p l a n a t i o n  o f  t h e  b u s i n e s s  c y c l e  would i n v o l v e  
bo,th e x p l a n a t i o n s  s i m u l t a a e o u s l y .  

1: 
b 

I I 

b * 
3 
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impu l se  o f  e n - t r e p r e n e u r s  is  t o  maximize p r o f i t s ;  t h e n  -if. 
I *  

thed  a c c e l e r a t o r  t h e o r y  of i n v e s t m e n t  i s  t o * b d  a c c e p t e d ,  

. I 

' ' it i s  n e c e s s a r y  t o  show t h a t  i t  i s  c o n s i s t e n t  w i t h  p r o f i t  ' 

maximizing b e h a v i o r .  The o n l y  a t t e m p t  i n  t h e  1 i t e r a f u r . e  
a 

t o  d e r i v e  t h e  a c c d l e r a t o r  . t h e o r y  o f  investment  from a i 

* 
p r o f  it  maximizing'  framework \ 5as used t h e  Neo-Classica.1- 

. p r o d u c t i o n  f u n c t i o n  , .  a n d  been  b a s e d  on  t h e  c o n c e p t  o f  

dynamic equ i l i b r ium. ,  I r e f e r  h e r e ,  o f  c o u r s e , ,  t o  t h e  

. work o f  J. W i t t e  1 9 6 3  and D . W .  J o r g e n s o n  1 9 6 3 .  ' O u t s i d e  
. + 

o f  dynamic e q u i l i b r i u m ,  t h e s e  a n a l y s e s  have  no meaning 

( o r  a t  l ea s t  no meaning which h a s ,  a s  y e t ,  been a r t i c u -  
8 ,  

{ l a t e d ) .  . T h u s ,  t h e y ' c a n  t e l l  us  l i t t l e  a b o u t  t h e  p r o c e s s  
G 

. . o f  t h e  b u s i n e s s  c y c l e ,  ano 'n-dynamic e q u i l i b r i u m  phenon- 
? 

emum. O n . t h e  o t h e r  hacd ,  from t h e  a n a l y s i s  p r e s e n t e d  

. h e r e ,  which i s  n o t  r e l i a n t  upon t h e  a s sumpt ion  o f  dynamic 

e q u i l i b r i u m ,  a p o s i t i v e  r e l a t i o n  between t h e  r a t e  of p r o f i t '  
G .  

-a 

and t h e  l e v e l  o f  income is  a d i r e c t .  i m p l i c a t i o n  % :  o f  t h e  
r \  

p o s i t i v e  r e l a t i o n  between t h e  rate o f  p F o f i t  and t h e  l e v e l  

' of a g g r e g a t &  demand. ' 1 f  a n  i n c r e a s e  i n  a g g r e g a t e  demand 

l e a d s  to a n  i n c r e a s e  i n  t h e  rate, of  p r o f i t , . t h e n  it i s  

'? 5 
r e a s o n a b l e  t o  e x p e c t  a n  i n c r e a s e , i n ' i n v e s t m e n t .  

i , - 

'~n fact ,  i n e  could. go f u r t h e r  and  a r g u e  t h a t  it i s  es sen -  ' 

. t i a l  t o  t h e  v a l i d i t y  of t h e  a c c e l e r a t o r  t h a t  it b e  shown 
t h a t  a n  i n c r e a s e  i n  a g g r e g a t e  demahd d o e s  n o t  l e a d  t o  

1 

a f a l l  i n  t h e  p e r c e i v e d  ra te  o f  p r o f i t .  
4 

, 
.L - + - 
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CONCLUSION 
I " 

1 5  

The a i m  o f  t h i s  t h e s i s  h a s , b e e n  t o  c o n s t r u c t  a 

t h e o r y  of t h e  r a t e  o f  p r o f i t  based o n  t h e  concept  o f  

Keynesian e q u i l i b r i u m ;  It w a s  ,shown i n  Chapter  I1 t h a t .  

t h e  c u r r e n t l y  a c c e p t e d  t h e o r i e s  of  t h e  ra te  o f  p r o f i t  , 
4 

a r k  based  on dynamic e q u i l i b r i u m . '  I n  c h a p t e r  111, it was 

1 argued t h a t  dynamic e q u i l i b r i u m  i s  a f a r  more r e s t r i c t i v e  
' P  

, . condition than  Keynesian e q u i f  ib r ium and eSO a t h e o r y  o f  

t h e  rate of p r o f i t  based,  on  t h e  l a t t e r  concep t  would have ' 

a wider  f i e l d  of a p p l i c a t i o n .  Such a t h e o r y  w a s  developed 

' i n  t h e  remaihder  of t h e  t h e s i s .  

The behav io r  o f  t h e  r a t e  of  p r o f i t  i m p l i e d  by 

Keynesian a n a l y s i s  i s  ' d e s c r i b e d  by t h e  ' r a t e  of p r o f i t  sche-  

du le .  T h i s  is a schedu lq  c o n n e c t i n g . t h e  r a te  of  p r o f i t ,  

t o  t h e  l e v e l ' o f  inves tment  .- A ra& of  p r o f i t  s c h e d u l e  w a s  

c o r k t r u c t e d  f o r  t h r e e  t i m e  h o r i z o n s ,  i - e .  f o r  t h e  s h o r t '  

run .  t h e  i n t e r m e d i a t e  ;un, and t h e  long  run .  For  each  

t i m e  h o r i z o n ,  t h r e e  ~ ~ e c i f i c a t i o r i s  o f  t h e  l a b o u r  market  

w e r e  used; each  s p e c i f i c a t i o n  t a k e n d r o m  contemporary 

economic , theory .  These w e f e  t h e  Keynesian,  the gee- e 

Keynesian and t h e  I n f l a t i o n  ~ a r r i e r  s p e c i • ’ i c a t i o n s .  

The s h o r t  run r a t e  o f  p r o f i t  s c h e d u l e  shows t h e  . 
es 

i h e d i a t e  impact  on the r a t e  of & o f i t  o f  changes i n  . the 
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a g g r e g a t e  l e v e l  of inves tment  demand. The c a p , i t a l .  s t p c k  + 

is assumed exogenously g i v e n  f o r  t h e  c o n s t r u c t i o n  of t h i s  . - 

schedu le .  1t is d e p i c t e d  i n  F i g u r e  1 where it can  b e ' s k e n  . 
t h a t ' i t s  shape  r e f l e c t s  t h e  t h r e e  s p e c i f i c a t i o n s  o f  t h e  

a .  

' l a b o u r  market.  

Rate  of P r o f i t  . a  

8 

4. , . 

% .  I ' inflation 
, B a r r i e r  

Neo-Keynesian1 

Keynesian r , - i 

Inves tment  

-/ 

F i g u r e  1 
i j r  . .  

. . 
7 

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

t a k e s  i n t o  accoun t  t h e  a d d i t i o n  t o  an  exogenously g i v e n  

c a p i t a l  s t o c k  of new c a p i t a l  goods.  Thus, it r e f l e c t s  , . 

, t h e  impact  o f  marg ina l  changes i n  t h e  c a p i t a l  s t o c k .  I ts  

s l o p e  i s  s imilar  to  t h a t  of t h e  s h o r t  run r a t e  o f  p r o f i t  

s chedu le ,  b u t  i s  less s t e e p  f o r  t h e  Keynesian and N e o -  

Keynesian r e g i o n s .  The s m a l l e r  g r a d i e n t  r e 5 l e c t s  t h e  

impact  o f  t h e  i n s t a l l a t i o n  o f  c u r r e n t  inves tment  on  t h e  , I 

I 



, Rate of Prof i t  





f l e & b i l i t y  t h e y  a l l o w  t h e '  c a p i t a l  s t o c k .  Becaus 'ke i t  h a s  

been  assumed t h r o u g h o u t  t h a t  c a p i t a l  is n o t  m a l l e a b l e ,  , . 

i t  f o l l o w s  t h a t  t h e  more t h e  ' c a p i t a l  . s t o c k  i s  a l lowed  t o '  

change ,  t h e  g r e a t e r  t h e  r e s o u r c e s  needed f o c  a change.  

To b u i l d  new machines  t a k e s  r e s o u r c e s .  I n  view o f  t h e  

r e l a t i v e  s i z e  o f  t h e  c a p i t a l  s t o c k  t o  t h e  l e v e l  o f  i n v e s t -  

ment i n  each  . t i m e  p e r i o d ,  i t  •’allows t h a t  t h e  greater a 

change  i n  t h e  c a p i t a l  s t o c k ,  t h e  l o n g e r  it w i l l  t a k e  t o  

make t h e  ch'ange. The developrnqnt ,  o f  t h e  + t h e o r y  o f  t h e  ra te  

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

and  t h u s ,  f o r  v a r i o u s  t i m e  h o r i z o n s  g i v e s  it a n  e l e m e n t  

o f  c o m p l e t e n e s s .  A comple te  a n a l y s i s  o f  t h e  impac t  on t h e  

r a t e  o f  p r o f i t  o f  a n  exogenous s t o c k  c a n  b e  drawn. F i r s t ,  

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

i a t e  r u n  ~ c h e d u l e u  and f i n a l l y ,  t h e  l o n g  r u n  s c h e d u l e .   he 

b r e a d t h  o f  a p p l i , c a t i o n  o f  t h e  theo=y w i t h  r e s p e c t  t%, t i m e  a 

h o r i z o n  i s  a d i s t i n c t  improvement -on  t h e  Neo-Clas s i ca l  and 
L 

Neo-Keynesian t h e o r i e s .  

' I n  t h e  I n f l a t i o n  Barr ier  r e g i o n ,  t h e  - ra te  of , 

4 

p r o f i t  i s  &a maximum d e t e r m i n e d  b y  t h e  s u p p l y  "o l a b o u r  
- 

b e h a v i o r .  I n  t h e  o t h e r  two r e g i o n s ,  t h e  g e n e r a l  r u l e  may 

b e  deduced from t h e  r a t e  o f  p r o f i t  s c h e d u l e s  t h a t ;  

( a )  :~nves t rnen t  demand h a s  a p o s i t i v e  impac t  on 

t h e  ra te  o f  p r o f i t .  
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' ( b )  The l e v e l  o f  accumula t ion  of  c a p i t a l ,  i .e.  - . 
' t h e  c a p i t a l  s tock,  h a s  a n e g a t i v e  impact' on  t h e *  r a t e  of  

p r b f i t .  

The n e g a t i v e  e f f e c t  of  t h e  c a p i t a l  s t o c k  i s  o n l y  l a r g e  I 

enough to  comple te ly  o f f s e t  '2, h e  p o s i t i v e  impact o f  i n v e s t -  

ment i n  t h e  Keynesian r e g i o n  i n  t h e  long run .  I n  t h e  N e o -  

Keynesian r e g i o n ,  i n  t h e  l o n g  run, and t h e  Keynesian and 

. ~ e & K e ~ & i a n  r e g i o n s ,  fo; t h e *  s h o r t  and i n t e r m e d i a t e  run ,  

t h e  demand e f f e c t  o f  a n  i n c r e a s e  i n  inves tmen t  more t h a n  

o f f s e t s  tfie e f f e c t  o f  t h e  a d d i t i o n  o f  t h e  inves tmen t  goods 
I 

t o  the' c a p i t a l  s t o c k .  For  t h e s e  regions-,  t h e  r e l a t i d n  

between t h e  r a t e  o f  p r o f i t - a n d  t h e  l e v e l  o f  inves tmen t  i s  
% 

p o s i t i v e .  

The major  imp , l i ca t ion  f o r  t h e  o p e r a t i o n  o f , c a p i -  - 

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

t h e y  w i l l  s u f f e r  from some d e g r e e  o f  i n s t a b i l i t y .  The s h o r t  

run  sehedu le  combined w i t h  an a n a l y s i s  of  monetary market  

e q u i l i b r i u m  was shown i n  Chapter  V t o  produce t h e  p o s s i b i -  

l i t y  o f  eyciilicai behav io r .  However, it was a l s o  sbobin 

t h a t  t h e  e x i s t e n c e  o f  a -  " f l o o r "  t o  t h e  b u s i n e s s  cycle was n o t  

U l d  aF1 G Q  whnpa i n c t a a A  ,-.F &L2 economy 

e n t e r i n g  a n  up tu rn ,  ~ e l s  o f  inves tment  income and 

employment c o l l a p s e d .  T h i s  p o s s i b i l i t y  b a s  r e l a t e d  t o  t h e  

ex i . s t ence  o f  a  h i g h  i n f e r e s t  e l a s t i c i t y  o f  t h e  demand f o r  

mcney and t o o  t h e  e f f e c t  on expeca t ions  'o f  a  n e g a t i v e  r a t e  



P 

of i n f l a t i o n .  I t  was also shown t h a t  monetary p o l i c y  ' 
? 

was i n e f f e c t i v e  r e l a t i v e  to f i s c a l  p o l i c y  i n . p r e v e n t i n g  

or curing such a depressior:. On t h e  o t h e r  hand, it w a s  

shown t h a t  a boom was more + l i k e l y  t o  b r i n g  i t s e l f  t o  -a 

conc lus ion .  There was more c e r t a i n t y  abou t  t h e  p o s s i b i -  

, I l i t y  o f  a downturn o r  c e i l i n g .  

The* i n t e r m e d i a t e  r u n  and l o n g  r u n . a n a l y s i s  of 

C h a p t e ~ s  V I  and VII was shown t o  p rov ide  a n o t h e r  explana-  

t i o n  of  c y c ' l i c a l c  f l u c t u a t i o n s  i n  a g g r e g a t e  v a r i a b l e s .  

, The i n t e r a c t i o n  o f  inves tmen t  demand and c a p i t a l '  accumula- 

t i o n  w a s  shown t o  l e a d  t o  a b u s h e s 3  cyc le .  Thus,  t h e  

t h e o r y  developed i n  t h i s  t h e s i s  s u g g e s t s  ve ry  s t r o n g l y  . 

I 
t h a t  monetary f a c t o r s  and c a p i t a l  accumula t ion  would 

qombine 'w i th  a g g r e g a t e  demand t o  induce c y c l i c a l  behav io r  
' 

I 

and might e v e n ' l e a d  t o  s e r i o u s  d e p r e s s i o n s .  I t  i s  impor- 
I -. 

t ~ h t  t o  n o t e  t h a t  t h e s e  r a s u l t s  are a consequence of  t h e  
L 

i n t e r p l a y  of  market  f o r c e s .  R e s t r i c t i o n s  on  market  f o r c e s ,  

e . g .  the i n t r o d u c t i o d  o f  impe;fect market s t r u c t u r e s ,  t h e  
\ 

removal of  t h e  assumption of  p r ~ f i t ~ m a x i m i z i n g  e n t r e p r e n -  

e u r s ,  are n o t  necessa ry  t o  g e n e r a t e  such r e s u i t s .  
- * 

The a n a l y s i s  throughout  t h e  t h e s i s  w a s  based on 
\ 

a one  good model. A t  any p o i n t  i n  t i m e ,  o n l y  one good w a s  
' 

produced which could  e i t h e r  be used a s  a consumption good 

o r  a n  inves tment  good. However, t h i s  is n o t  a c r u c i a l  * 

assumption and,was  o n l y  adopted f o r  a n a L y t i c a l  convenience.  . , 



- - 

The major  f a b t o r  i n  t h e  d e t e r m i n a t i o n  o f  t h e  ra te  o f  p r o f i t  
. , 

w a s  , t h e  behav io r  o f  the r e l a t i v e  p r i c e  o f  l a b o u r  .and  o u t p u t  

r e s u l t i n g  f r o m  changes i n  t h e  l e v e l  o f  inves tmen t .  I n  

s a ' f a r  a s  a n  i n c r e a s e  i n  a g g r e g a t e  demand . ra i ses  t h e  p r i c e  

. of outp& r e f  a t i y e . - t o  l a b o u r ,  t h e  r e s u l t s  w i l l  h o l d  ' f o r  

/" a  r n ~ l t i - ~ o b ~  model-. Of c o u r s e ,  i n  a  multi-good model, 3 

. . 

a n  i n c r e a s e  i n  a g g r e g a t e '  demand w i l l .  l e a d  t o  d i f f e r e n t  

amounts of p r i c e  i n c r e a s e s  i n  each  good depending upon. t h e  
L 

elas t ic i t ies  of  demand and supply .  The r a t e  o f  p r o f i t  w i l l  

i n c r e a s e  i n  t h e  p roduc t ion  o f  some goods by more t h a n  i n ,  

t h e  p roduc t ion  o f  others, I t  may even f a l l  f o r  some goodsl 

However, mis w i l l  a f f e c t  t h e  d i r e c t i o n  o f  inves tmen t ,  o r  

t h e  placement of  c a p i t a l  goods.  The a g g r e g a t e  r a te  of 

p r o f i t  w i l l  behaye i n  much t h e  same way as i n  t h e  one  good 

c a s e .  

Whilst t h e  t h e o r y  o f  t h e  r a t e  ' o f  p r o f i t  developed - 

h e r e  w a s  n o t  based on a spectrum o f  t e c h n i q u e s ,  i t  i s  

p o s s i b l e  f o r  such a dimension t o  be  ad+d t o  t h e  a n a l y s i s .  . 
1 

I t  is  e a s y  t o  show t h a t  the ' a d d i t i o n  of  a  spectrum of 

t e c h n i q g e s  ;ill .have a  p o s i t i v e  impact on  t h e  r a t e  o f  

p r o f i t .  E n t r e p r e n e w s  Would o n l y  choose a techni'que 

i n s t e a d  o f  t h e  one t echn ique  oans ide red  s o  f a r  i f  it 

y i e l d e d  a h i g h e r  r a te  o f  p g o f i f i  This  sr;$gests t h a t  t h e  , 

\ ' ' \ * 
<* 

e f f e c t  a c h o i c e  of  t e c h n i q u e s  has  on the ,  r a t e  o f  p r o f i t  

i s  p o s i t i v e .  
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' c 
I t  w a s  argued i n  Chaptex II that a major weak6ess 

o f  N e o - ~ l a s i i c a l  c a p i t a l  , theory  is i t s  heavy r e l i d n c e  dn 
* , ', ! 

t h e  assumption of c a p i t a l  m a l l e a b i l i t y .  A s  a d e s c r i p t i o n  of  

c a p i t a l  goods i n  yontempdrary i n d u s t r i a l i z e d  s o c i e t i e s  
i 

m a l l e a b i l i t y  i s  n o t  very  accu ra t e .  I f  c a p i t a l  w e r e  assumed 

t o  be mal leab le ,  then  i t  i s  easy t o  show t h a t  a p s i t i v e  

r e l a t i o n  between t h e  ' l e v e l  o f  aggregate  demand and t h e  r a t e  
4 

of  p r o f i t  can be der ived .  An i nc rease  i n  t h e  l e v e l  o f  aggre- 

g a t e  demand l eads  t o  a n , i n c r e a s e  i n  ou tpu t  and mplo&nt .  

Under t h e  assumption of  a b e d  s tock  of mal leab le  c a p i t a l ,  . 

the c a p i t a l  l abaur  r a t i o  f a l l s  and t h e  rate of  p r o f i t  w i l l  
/' 

rise. 

There a r e  two s t e p s  i n  t h e  above argument t h a t  a r e  

heav i ly  dependent upon the m a l l e a b i l i t y  assumption, I t  was 

Shown i n  chap te r  VI, pp. 104 - 107, and Chapter V I I ,  pp. 

135 - 1 3 8 ,  t h a t  n e i t h e r  t h e  nega t ive  r e l a t i o n  between the  . 
L 

l e v e l  of ou tpu t  'hnd t h e  cap i t a l - l abour  r a t i o  nor  t h e  nega t ive  

r e l a t i o n  between t h e  c a p i t a l / l a b o u r  r a t i o  and the r a t e  of 

p r o f i t  w i l l  n e c e s s a r i l y  hold when c a p i t a l  i s  non-malleable. 

Thus, t h e  m a l l e a b i l i t y  assumption both r e q u i r e s  and ..- 

t h a t  t h e  cap i t a l / l abour  r a t i o  behave i n  a c e r t a i n  fashion.  

Such behavior  would n o t  n e c e s s a r i l y , b e  observed i n  a world 

characte . r ized by non-malleable c a p i t a l  goods. 



The 

k 

t w i s t s  of  thought involved i n  using t h e  malle- 

a b i l i t y  assumption a r e  remarkable. F i r s t l y ,  an  u n r e a l i s t i c  

v assumption i s  employed - in  order  that a r e l a t i o n s h i p  between 9 

3. 

t he  capi ta l / labour  r a t i o  and t h e  r a t e  o f  p r o f i t  may be 
I 

~ i g o u r o u s l y  derived.  ' ~ u k  having derived t h i s  fe la t ionship  

one ,has  t o  grapple with  t h e  d e f i n i t i o n  and measurement of  

one of t h e  c r u c i a l  va r i ab le&,  the aggregate c a p i t a l  s t o c k .  
4 

I t  i s  of pu r se  tempking t o  show t h q t  t h e  d e f i n i t i o n  and 
. . 

measur&n&nt of the  c a p i t a l  s t o d r  is s t ra ight forward  i f  capi-  
. . C d 

ta l  i s  malleable. And it is. I f  i t  w e r e  not,, t h e  negat ive 

r e l a t i o n  between. t h e  capital/babour r a t i o  could not  have 
6 

been derived i n  t h e ~ f i r s f  place.  

In  t h e  'theory of  . t h e  rate of  p r o f i t  developed i n  

' t h i s  t h e s i s ,  it bas  been assumed t h a t  c a p i t a l  i s  no t  malle- 

able .  Furthermore, the concept of an aggregate c a p i t a l /  . 

labour r a t i o  has not  been used a s , a  causal  f a c t o r  in t . 

. q determination of  t h e  r a t e  of p r o f i t .  The aim has been t o  
I 

c+ 

break away from++ the  t r a d i t i o n a z  a p p r d a c ~ .  A . theory has 2 
I ,  + 

' been developed by bd' tho  techniques of a n a l y s i s  assoc ia ted  

with Keynesian economics.~ In  t h i s  theory, the  causal  
t 2- 

, * 
anism runs from aggregate demand ?through r h a t i v e  p r i  

Y 

to the  r a t e  of , p r o f i t .  I n  Neo-Classicaa theory,  
the 

\ 

, mechanism r u n s 1  from t h e  cap.i'tal/labour r a t i o  through ttre ,, 
+ 

" 4  

technicar  c h a r a c t e r i s t i c s  of  t h e  technique used i n  t h e  prod- 
< ,  % 

uction process t o  the '  p r o f i t .  I n  Chapters V I  and . 
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