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A b s t r a c t

ECONOMIC DETERMINANTS OF SYSTEMATIC RISK

by

R o b e r t  M. R a in i s h  

A d v is e r :  P r o f e s s o r  C h r i s t o p h e r  H e s s e l

The o b j e c t i v e  o f  t h i s  d i s s e r t a t i o n  i s  to  t e s t  T u r n b u l l ' s  

m u l t i - p e r i o d  v a l u a t i o n  m odel. S p e c i f i c a l l y  I  t e s t  (1 )  i f  

i n v e s t o r  e x p e c t a t i o n s  o f  f u t u r e  c a s h  f lo w s  a r e  a  f u n c t i o n  

o f  f u t u r e  econom ic o u tc o m e s , (2) i f  t h e  e x p e c t a t i o n s  o f  

f u t u r e  econom ic outcom es a r e  t h e  same f o r  m a rk e t  r e t u r n s  

and  i n d i v i d u a l  s e c u r i t y  r e t u r n s ,  (3) i f  e x p e c t a t i o n s  o f  

econom ic ou tcom es a r e  t h e  same f o r  a l l  s e c u r i t i e s ,  and (4) 

i f  t h e  s i n g l e  in d e x  c a p i t a l  a s s e t  p r i c i n g  m odel i s  e x - a n t e  

e f f i c i e n t .

The e m p i r i c a l  t e s t i n g  u se d  t h e  N a t i o n a l  B ureau  o f  

Economic R e s e a r c h 's  s e t  o f  l e a d i n g  econom ic v a r i a b l e s ,  

S ta n d a r d  & P o o r ' s  500 S to c k  In d e x  R e tu r n s ,  and a  sam ple  o f  

45 i n d i v i d u a l  s e c u r i t y  r e t u r n s  f o r  t h e  t im e  p e r i o d  o f  21 

y e a r s  ( J a n u a r y ,  1955 t o  D ecem ber, 1 9 7 5 ) .  The e m p i r i c a l  

r e s u l t s  show t h a t  T u r n b u l l ' s  m odel i s  c o r r e c t .  I n v e s t o r  

e x p e c t a t i o n s  a r e  a  f u n c t i o n  o f  f u t u r e  econom ic ou tcom es . 

M arke t r e t u r n s  a r e  g e n e r a t e d  b a s e d  upon i n v e s t o r  

e x p e c t a t i o n s  o f  e x p e c te d  f u t u r e  outcom es o f  p r o f i t a b i l i t y ,  

i n v e s t m e n t ,  em ploym ent, and money and  c r e d i t .  The r e s u l t s  

show t h a t  m a rk e t  r e t u r n s  and  s e c u r i t y  r e t u r n s  a r e  n o t

iv



e q u a l l y  s e n s i t i v e  to  econom ic i n d i c a t o r s  a s  one  w ould  

e x p e c t .

The s e n s i t i v i t y  t o  t h e  econom ic i n d i c a t o r s  i s  shown 

to  v a r y  a c r o s s  s e c u r i t i e s .  The r e s u l t s  d e m o n s t r a te  t h a t  

t h e  s i n g l e  in d e x  m a rk e t  m odel i s  n o t  e x - a n t e  e f f i c i e n t  a s  

i s  u s u a l l y  assum ed and th u s  s u p p o r t s  R o l l ' s  c r i t i q u e  o f  

t h e  m e th o d o lo g y  u s e d  i n  t e s t i n g  t h e  c a p i t a l  a s s e t  p r i c i n g  

m odel and  m a rk e t  e f f i c i e n c y .  My r e s u l t s  show t h a t  e i t h e r  

a  b e t t e r  s i n g l e  in d e x  n e e d s  t o  b e  fo rm ed  o r  a  m u l t i - i n d e x  

m odel a s  s u g g e s t e d  by T u r n b u l l  and  o t h e r s  i s  a p p r o p r i a t e .
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CHAPTER 1. 
REVIEW OF LITERATURE

The p u r p o s e  o f  t h i s  r e v ie w  i s  t o  b r i e f l y  show t h e  

d ev e lo p m en t o f  t h e  t h e o r y .  T h is  r e v ie w  makes no p r e t e n s e  

o f  b e in g  c o m p le te ;  r a t h e r ,  i t  i s  a  summary o f  t h e  

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

s t u d i e s  t h a t  a r e  r e l e v a n t  t o  t h i s  d i s s e r t a t i o n .  The r e v ie w  

w i l l  b e  p r e s e n t e d  i n  f o u r  (4) p a r t s ;  t h e o r e t i c a l  a r t i c l e s ,  

e m p i r i c a l  n o n -m o n e ta ry  econom ic d e t e r m in a n t s  o f  m a rk e t  

r e t u r n s  a r t i c l e s ;  e m p i r i c a l  m o n e ta ry  d e t e r m in a n t s  o f  m a rk e t  

r e t u r n s  a r t i c l e s ;  and  f i n a n c i a l  a c c o u n t in g  d e t e r m in a n t s  

o f  m a rk e t  r e t u r n  a r t i c l e s .

The t h e o r e t i c a l  d e t e r m in a n t s  o f  m a rk e t  r e t u r n s  and 

s y s t e m a t i c  r i s k  i n  a m u l t i - p e r i o d  t im e  p e r i o d  h a s  b e e n  

d e s c r i b e d  by Myers (1 9 7 6 ) ,  T u r n b u l l  and Myers (1 9 7 7 ) ,  Fama 

(1 9 7 7 ) ,  and T u r n b u l l  (1 9 7 7 ) .  A l l  d e r i v e  e x p r e s s i o n s  f o r  

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

model h o ld s  f o r  e v e r y  t im e  p e r i o d .

Myers

M y ers ' p a p e r  i s  c o n c e rn e d  w i t h  t h e  r e a l  d e t e r m in a n t s  

o f  a s y s t e m a t i c  r i s k ,  b e t a ,  w h ich  i s  t h e  k e y  v a r i a b l e  o f  

t h e  c a p i t a l  a s s e t  p r i c i n g  model d e v e lo p e d  by S h a rp e  (1964) 

and L i n t n e r  (1 9 6 5 ) .  Myers d e s i r e d  t o  show t h e  

r e l a t i o n s h i p  b e tw e e n  r e a l  r e t u r n  o f  an  a s s e t  ( im m e d ia te  

c a s h  f lo w s  l e s s  econom ic d e p r e c i a t i o n  p l u s  any change  i n  

t h e  p r e s e n t  v a lu e  o f  f u t u r e  i n v e s tm e n t  o p p o r t u n i t i e s )  and



f i n a n c i a l  r e t u r n  o f  an  a s s e t  ( d iv id e n d s  p l u s  c a p i t a l  g a in s  

and  l o s s e s )  r e c e i v e d  by s t o c k h o l d e r s .  M yers u s e d  a  d i s c r e t e  

t im e  f ram ed  s im p le  a d a p t i v e  e x p e c t a t i o n s  m u l t i p e r i o d  

v a l u a t i o n  m odel.  He assum es (1 )  t h e  c a p i t a l  a s s e t  p r i c i n g  

m odel i s  t r u e  e v e r y  p e r i o d ,  (2 )  t h e  m a rk e t  p r i c e  o f  r i s k  

i s  c o n s t a n t  o v e r  t im e ,  (3 )  t h e  o n e - p e r i o d  r i s k - f r e e  r a t e  o f  

i n t e r e s t  i s  c o n s t a n t  o v e r  t im e ,  (4 )  c o r r e l a t i o n  o f  t h e  

a s s e t ' s  r a t e  o f  r e t u r n  w i t h  th e  m a rk e t  r e t u r n  i s  assum ed 

c o n s t a n t  o v e r  t im e ,  and  (5 )  t h e  a s s e t  o f f e r s  a  l o n g - l i v e d  

l e v e l  s t r e a m  o f  e x p e c te d  c a s h  f lo w s .  However, i n v e s t o r s  

r e v i s e  t h e i r  e x p e c t a t i o n s  o f  t h e  l e v e l  u s in g  a  s im p le  

a d a p t i v e  m o d e l .

U sing  dynam ic program m ing he  f i n d s  t h e  v a l u e  o f  a 

f i r m  h a s  two (2 )  s o u r c e s  o f  r i s k :  r i s k  a s s o c i a t e d  w i t h  t h e  

r e v i s i o n  o f  e x p e c t a t i o n s  and  r i s k  a s s o c i a t e d  w i t h  t h e  n e x t  

p e r i o d ' s  c a s h  f lo w .  U sing  h i s  d i s c r e t e  t im e  fram ed  

m u l t i p e r i o d  v a l u a t i o n  m o d e l,  Myers d e r i v e s  d e t e r m in a n t s  o f  

s y s t e m a t i c  r i s k .  He shows t h a t  t h e  s y s t e m a t i c  r i s k  i s  

d i r e c t l y  r e l a t e d  t o  th e  c o v a r i a b i l i t y  o f  i n v e s t o r  

e x p e c t a t i o n s  o f  a  f i r m ' s  c a s h  f lo w  w i t h  i n v e s t o r  

e x p e c t a t i o n s  o f  m a rk e t  r e t u r n s .  M yers a l s o  shows t h a t  

s y s t e m a t i c  r i s k  i s  i n v e r s e l y  r e l a t e d  t o  an  a s s e t ' s  d u r a t i o n  

and  g ro w th  r a t e .

Myers & T u r n b u l l

M yers and T u r n b u l l  p r e s e n t  a  g e n e r a l i z a t i o n  o f  M y ers ' 

d i s c r e t e  t im e  fram ed  v a l u a t i o n  model and T u r n b u l l ' s  in d e x
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c o n t in u o u s  t im e  fram ed  m odel.  The a u t h o r s  u s e  t h e  same 

a s su m p t io n s  a s  Myers e x c e p t  f o r  how an  a s s e t ' s  c a s h  f lo w s  

a r e  d e te r m in e d .  An a s s e t ' s  c a sh  f lo w s  a r e  assum ed to  be 

r e l a t e d  to  some g e n e r a l  econom ic in d e x  and a  f i r m  s p e c i f i c  

com ponent. I n v e s t o r s  r e v i s e  t h e i r  e x p e c t a t i o n s  o f  a  f i r m ' s  

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

t h e s e  f a c t o r s .

U s in g  dynam ic p rog ram m ing , Myers and T u r n b u l l  d e r i v e  

t h e  v a l u e  o f  an  a s s e t  and  t h e  d e t e r m in a n t s  o f  s y s t e m a t i c  

r i s k .  The a u t h o r s  show t h a t  s y s t e m a t i c  r i s k  depen d s  upon  

th e  c o v a r i a b i l i t y  o f  i n v e s t o r  e x p e c t a t i o n s  o f  a  f i r m ' s  

c a s h  f lo w s  and a  g e n e r a l  econom ic in d e x .  They a l s o  

c o n c lu d e  t h a t  s y s t e m a t i c  r i s k  i s  i n v e r s e l y  r e l a t e d  to  

d u r a t i o n  and  g ro w th  r a t e  o f  a  f i r m ' s  a s s e t s .

Fama

In  h i s  p a p e r ,  Fama i s  c o n c e rn e d  w i t h  t h e  c o n d i t i o n s  

u n d e r  w h ich  a  m u l t i p e r i o d  v a l u a t i o n  model u s i n g  th e  

c a p i t a l  a s s e t  p r i c i n g  m odel i s  v a l i d .  Fama assum es (1) 

t h e  c a p i t a l  a s s e t  p r i c i n g  m odel i s  t r u e  e v e r y  p e r i o d ,  and

(2) m a rk e t  p a r a m e te r s  ( r i s k - f r e e  r a t e  and t h e  m a rk e t  p r i c e  

o f  r i s k )  e v o lv e  d e t e r m i n i s t i c a l l y  r a t h e r  t h a n  assum ed 

c o n s t a n t  o v e r  t im e  when u s in g  p e r f e c t  c o m p e t i t i v e  c a p i t a l  

m a r k e t s .

F a m a 's  r e s u l t s  a r e  s i m i l a r  t o  t h e  p r i o r  p a p e r s . '  The 

p a p e r ' s  m a jo r  c o n c l u s io n s  a r e  (1 )  i f  t h e r e  i s  u n c e r t a i n t y  

a b o u t  t h e  m a rk e t  v a l u e  o f  a c a s h  f lo w  from  an a s s e t  a t  a
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f u t u r e  p o i n t  i n  t im e ,  t h e  i n t e r m e d i a t e  u n c e r t a i n t y  m ust be  

due t o  r e a s s e s s m e n t s  th ro u g h  t im e  o f  t h e  p r o b a b i l i t y  

d i s t r i b u t i o n  o f  t h e  c a s h  f lo w ,  (2) u n c e r t a i n t y  c a n n o t  be 

due t o  m a rk e t  p a r a m e te r s  a s  Bogue and R o l l  (1974) had  

a l lo w e d ,  (3 )  t h e  o n ly  a d m is s a b le  ty p e s  o f  u n c e r t a i n t y  m ust 

be  c o n c e rn e d  w i th  t h e  e v o l u t i o n  o f  t h e  e x p e c te d  v a l u e  o f  

t h e  f lo w ,  (4) t h e  c u r r e n t  m a rk e t  v a l u e  o f  a  n e t  c a s h  f lo w  

c a n  b e  e x p r e s s e d  a s  a  c u r r e n t  e x p e c te d  v a l u e  o f  t h e  f lo w  

d i s c o u n t e d  by n o n - s t o c h a s t i c  d i s c o u n t  r a t e s  u n t i l  t h e  f lo w  

i s  r e a l i z e d ,  (5)  r i s k  a d j u s t m e n t s  o f  d i s c o u n t  r a t e s  a r e  due 

t o  t h e  c o v a r i a n c e  b e tw een  t h e  u n c e r t a i n  a s s e s s m e n t s  o f  t h e  

e x p e c te d  v a l u e  o f  t h e  f lo w  and th e  c o r r e s p o n d in g  a s s e s s m e n t  

o f  t h e  e x p e c te d  c a s h  f lo w  o f  a l l  f i r m s ,  (6) th e  m a rk e t  

v a lu e  o f  a  f i r m  i s  t h e  sum o f  th e  m a rk e t  v a l u e s  o f  a l l  i t s  

f u t u r e  n e t  c a s h  f lo w s ;  b u t  t h e  r i s k - a d j u s t e d  d i s c o u n t  r a t e s  

f o r  th e  d i f f e r e n t  p e r i o d s  p r e c e d in g  t h e  r e a l i z e d  c a s h  f lo w  

n eed  n o t  b e  th e  sam e, a s  w e l l  as  t h e  r a t e s  r e l e v a n t  f o r  a 

g iv e n  p e r i o d  c a n  d i f f e r  a c r o s s  c a s h  f lo w s ,  (7 )  s y s t e m a t i c  

r i s k  f o r  a f i r m  i s  a  w e ig h te d  a v e r a g e  o f  th e  s y s t e m a t i c  

r i s k  o f  a  f i r m ' s  p r o j e c t s '  c a s h  f lo w s ,  and (8 )  s y s t e m a t i c  

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

t h e  c a s h  f lo w .

T u r n b u l l

The m a jo r  h i g h l i g h t s  o f  T u r n b u l l ' s  s tu d y  a r e  d e s c r i b e d  

be low  and  a r e  fo l lo w e d  by a  more c o m p le te  d e s c r i p t i o n .
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(1 )  T u r n b u l l ,  i n  h i s  s t u d y ,  d e r i v e s  an  e x p r e s s i o n  

f o r  t h e  m a rk e t  v a l u e  and  r a t e s  o f  r e t u r n  o f  a  f i r m  

w i t h i n  a  c o n t in u o u s  t im e  c o n t e x t .

(2 )  A g e n e r a l ,  a s  w e l l  as  an  e x p l i c i t ,  s o l u t i o n  i s  

d e r i v e d .

(3 )  He shows how th e  v a r i a b l e s  t h a t  d e te r m in e d  a 

f i r m ' s  m a rk e t  v a l u e  a f f e c t  a  f i r m ' s  s y s t e m a t i c  r i s k .  

The d e t e r m in a n t s  a r e  i d e n t i f i e d  a s  s i m i l a r .

(4)  The m a rk e t  v a l u e  and s y s t e m a t i c  r i s k  i s  found  to  

be  d e te r m in e d  b y  i n v e s t o r  e x p e c t a t i o n s  o f  a  f i r m ' s  

f u t u r e  c a s h  f l o w s .

(5 )  I n v e s t o r s  fo rm  t h e i r  e x p e c t a t i o n s  a b o u t  a  f i r m ' s  

f u t u r e  c a s h  f lo w s  c o n d i t i o n a l  upon  a  s e t  o f  econom ic 

i n d i c e s  and a  f i r m ' s  s p e c i f i c  com ponent.

(6)  The e f f e c t  o f  a  f i r m ' s  s p e c i f i c  com ponent w i l l  

b e  e l i m i n a t e d  by  i n v e s t o r  d i v e r s i f i c a t i o n .

T u r n b u l l  assum es  a l l  a s s e t s  h ave  l i m i t e d  l i a b i l i t y ;  

t h e r e  a r e  no t r a n s a c t i o n  c o s t s ,  t a x e s ,  o r  p ro b le m s  w i t h  

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

o f  i n v e s t o r s  w i t h  co m p a ra b le  w e a l t h  l e v e l s ,  so t h a t  e a c h  

i n v e s t o r  b e l i e v e s  t h a t  i t  i s  p o s s i b l e  to  buy  o r  s e l l  a s  

much o f  an  a s s e t  a t  t h e  m a rk e t  p r i c e ;  t h e  c a p i t a l  m a rk e t  

i s  a lw ay s  i n  e q u a l i b r iu m ;  t h e r e  e x i s t s  a n  ex ch an g e  m a rk e t  

f o r  b o r ro w in g  and  l e n d i n g  a t  t h e  same r a t e  o f  i n t e r e s t ;  

s h o r t - s a l e s  o f  a l l  a s s e t s ,  w i th  f u l l  u s e  o f  t h e  p r o c e e d s  

i s  a l lo w e d ;  t r a d i n g  i n  a s s e t s  t a k e s  p l a c e  c o n t i n u o u s l y  i n
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t im e ;  t h e  te rm  s t r u c t u r e  o f  i n t e r e s t  r a t e s  i s  " f l a t ” and  

known w i th  c e r t a i n t y ;  t h e  dynam ics  f o r  th e  v a l u e  o f  t h e  

f i r m ,  V, th ro u g h  t im e  c a n  b e  d e s c r i b e d  by  a  d i f f u s i o n  ty p e  

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

e q u a t i o n .

dV = cxd t  + 'T  dZ

w here

c»4 i s  t h e  i n s t a n t a n e o u s  c o n d i t i o n a l  e x p e c te d  

p e r c e n t a g e  change  i n  v a l u e  p e r  u n i t  o f  t im e ;

T  i s  th 6  i n s t a n t a n e o u s  c o n d i t i o n a l  v a r i a n c e  p e r  

u n i t  o f  t im e ;

dZ i s  a  s t a n d a r d  G au ss-W ein er  p r o c e s s  s u c h  t h a t  E(dZ)

= 0 and  v a r  (dZ) = d t ;  

a  f i r m  u n d e r t a k e s  a  s i n g l e  p r o j e c t  w h ich  i s  r e a l i z e d  a t
t s j

t im e  T; t h e  c a s h  f lo w  C j t> i s  a  random  v a r i a b l e ;  i n v e s t o r s  

form  t h e i r  e x p e c t a t i o n s  a b o u t  f u t u r e  c a s h  f lo w s  c o n d i t i o n a l  

upon an  i n f o r m a t i o n  s e t ,  0 t , c o n t a i n i n g  c u r r e n t  v a l u e s  on  

a s e t  o f  econom ic i n d i c e s ,  IjcT, a  f i r m ' s  s p e c i f i c  

com ponent, a ^ ;  t h e  a u t h o r  i n i t i a l l y  assum es i n v e s t o r s '  

p r e f e r e n c e s  f o r  h e d g in g  a g a i n s t  c h a n g e s  i n  t h e  i n v e s tm e n t  

o p p o r t u n i t y  s e t  i s  z e r o  o r  have  l o g a r i t h m i c  u t i l i t y  

f u n c t i o n s  t o  o b t a i n  an  e x p l i c i t  s o l u t i o n ;  T u r n b u l l  d i s c u s s e s  

t h e  e x p l i c i t  s o l u t i o n  b y  assu m in g  t h e  t e r m i n a l  c a s h  f lo w  

i s  a  l i n e a r  f u n c t i o n  o f  t h e  f i r m ' s  s p e c i f i c  com ponent and 

th e  econom ic  v a r i a b l e s .
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G iven  t h e  above  a s s u m p t io n s ,  T u r n b u l l  shows t h a t  t h e  

e x p e c te d  v a l u e  o f  t h e  a s s e t ' s  c a s h  f lo w s  i s  c o n d i t i o n a l  

upon  th e  c u r r e n t  i n f o r m a t i o n  s e t  t h a t  can  be  decom posed 

i n t o  a l i n e a r  two p a r t  f u n c t i o n :  th e  c o n d i t i o n a l  e x p e c te d  

v a l u e  o f  a  f i r m ' s  s p e c i f i c  com ponent and a  f u n c t i o n  o f  t h e  

c o n d i t i o n a l  v a l u e s  o f  d i f f e r e n t  econom ic  com ponen ts ;  t h a t  

i s ,

e [cT/«g -  e + £  bK % E $ /e c ] ,

w here

E() i s  th e  e x p e c t a t i o n  o p e r a t o r ,
t-Vi

b R a r e  f i r m  s p e c i f i c  c o n s t a n t s  f o r  t h e  K econom ic

co m p o n e n t ,

lii a r e  pow er e x p o n e n ts  w h ic h  a r e  d e f i n e d  i n  t h e

i n t e r v a l  0 < > ^  —1, i  = 0 ,  I ,  . . .m.

T u r n b u l l , u s in g  p a r t i a l  d i f f e r e n t i a l  e q u a t io n s  

d e r i v e s  t h e  m a rk e t  v a l u e  and  r a t e  o f  r e t u r n  o f  a  f i r m .

The v a l u e s  o f  t h e  e q u a l i b r iu m  r a t e  o f  r e t u r n  depen d s  upon 

th e  p a r a m e te r s  d e s c r i b i n g  th e  dynam ics  o f  th e  d i f f e r e n t  

v a r i a b l e s  and how t h e  v a l u e  o f  a  f i r m  i s  r e l a t e d  t o  chan g es  

i n  t h e  u n d e r l y i n g  econom ic v a r i a b l e s .

w here

y i s  th e  e q u a l i b r iu m  r a t e  o f  r e t u r n ,
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hj. i s  t h e  i n s t a n t a n e o u s  c o n d i t i o n a l  e x p e c te d  change

i n  v a l u e  o f  t h e  K econom ic v a r i a b l e  p e r  u n i t  o f

t i m e ,
2

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

u n i t  o f  t im e ,  K=l, . . .m,

A i s  t h e  i n s t a n t a n e o u s  c o n d i t i o n a l  e x p e c te d  change  i n  

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

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

t i m e .

F u r t h e r ,  a  f i r m ' s  v a l u e  i s  shown to  change  due to  

u n a n t i c i p a t e d  ch an g es  i n  t h e  o p e r a t i o n s  o f  th e  f i r m  a s  

w e l l  a s  u n a n t i c i p a t e d  c h a n g e s  i n  t h e  econom ic  v a r i a b l e s  

t h a t  im p a c t  t h e  f i r m ' s  f u t u r e  c a s h  f lo w s ,  t h a t  i s :

S y s te m a t i c  r i s k  o f  a f i r m ,  Jl  , u s in g  p a r t i a l  

d i f f e r e n t i a t i o n  i s  d e f i n e d .  S y s te m a t i c  r i s k  i s  

" i n t e r p r e t e d  a s  t h e  r e s p o n s i v e n e s s  b e tw e e n  ch a n g e s  i n  t h e  

f i r m ' s  s p e c i f i c  com ponent and th e  m a rk e t  p o r t f o l i o ,  f i a , 

and  as  th e  r e s p o n s i v e n e s s  b e tw e e n  c h a n g e s  i n  t h e  econom ic 

v a r i a b l e s  and  th e  m a rk e t  p o r t f o l i o , "  S y s te m a t ic

r i s k ,  t h e r e f o r e ,  i s  composed on two (2) p a r t s ,  t h a t  i s

T hese  r e l a t i o n s h i p s  a r e  n o t  r e q u i r e d  t o  b e  c o n s t a n t  

o v e r  t im e  and  t h e r e f o r e  s y s t e m a t i c  r i s k  o f  a  f i r m  n e e d  n o t
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be c o n s t a n t  o v e r  t im e .  F u r t h e r ,  s i n c e  t h e  f i r m ' s  s p e c i f i c  

com ponent can  be  assum ed in d e p e n d e n t  a c r o s s  f i r m s  and  

econom ic i n d i c e s ,  t h e i r  im p a c t  upon s y s t e m a t i c  r i s k  can  be 

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

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

s y s t e m a t i c  r i s k  i s  fo u n d  by  a s su m in g  i n v e s t o r s  a l l o c a t e  

t h e i r  w e a l t h  b e tw e e n  p r e s e n t  and f u t u r e  co n su m p tio n  so  as 

t o  m axim ize th e  e x p e c te d  u t i l i t y  o f  l i f e t i m e  c o n su m p tio n  

and t e r m i n a l  v a l u e ;  and i n v e s t o r s '  p r e f e r e n c e s  f o r  h e d g in g  

a g a i n s t  ch an g es  i n  t h e  in v e s tm e n t  o p p o r t u n i t y  s e t  i s  z e r o .  

The r e s u l t s  a r e  g e n e r a l l y  th e  same a s  t h e  p a r t i a l  

d i f f e r e n t i a l  s o l u t i o n .  The a d d i t i o n a l  i n s i g h t s  a r e :  (1) 

m a rk e t  v a lu e  o f  a  f i r m  c a n  b e  fo u n d  when econom ic i n d i c e s  

a r e  c o r r e l a t e d ,  (2 )  t h e  f i r m ' s  s p e c i f i c  com ponen t, g iv e n  

a  l a r g e  number o f  f i r m s ,  w i l l  h av e  n e g l i g i b l e  im p a c t  on 

t h e  m a rk e t  p o r t f o l i o  and t h e r e f o r e  i t s  v a lu e  w i l l  be  

a p p r o x im a te ly  z e r o ,  (3 )  s y s t e m a t i c  r i s k  i s  a  w e ig h te d  

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

th e  econom ic v a r i a b l e s ,  (4 )  t h e  m e a su re  o f  r e s p o n s i v e n e s s  

b e tw een  t h e  f i r m  and e a c h  o f  t h e  eocnom ic  v a r i a b l e s  a r e  

n o t  e x p e c te d  t o  be  s t a t i o n a r y ,  (5)  s y s t e m a t i c  r i s k  o f  a 

f i r m  i s  d i r e c t l y  r e l a t e d  t o  t h e  l e v e r a g e  o f  th e  f i r m ,  and

(6 )  s y s t e m a t i c  r i s k  i s  a  n o n - i n c r e a s i n g  f u n c t i o n  o f  

d u r a t i o n  and  g ro w th .

T u r n b u l l  t h e n  g iv e s  th e  c o n t in u o u s  t im e  a n a lo g u e  o f  

t h e  C a p i t a l  A s s e t  P r i c i n g  M odel, t h e  s t r u c t u r e  o f  r e t u r n s  

i s  g iv e n  by :
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w here

i s  t h e  i n s t a n t a n e o u s  r e t u r n  f o r  f i r m  i ,

r ^  i s  t h e  i n s t a n t a n e o u s  r i s k - f r e e  r a t e .

T h is  e q u a t i o n  shows t h a t  t h e  r e t u r n  o f  a  f i r m  d ep en d s  

upon a s e t  o f  c o e f f i c i e n t s  m e a s u r in g  t h e  r e s p o n s i v e n e s s  

o f  c h a n g e s  i n  t h e  f i r m  s p e c i f i c  and econom ic v a r i a b l e s  to

ch a n g e s  i n  t h e  v a l u e  o f  th e  m a rk e t  p o r t f o l i o  o f  r i s k y

a s s e t s ;  t h e  m a rk e t  p o r t f o l i o  r e t u r n  o f  r i s k y  a s s e t s  i s  

a l s o  d e p e n d e n t  upon a  g e n e r a l  s e t  o f  econom ic v a r i a b l e s ;  

and t h i s  m odel i s  c o n s i s t e n t  w i th  a  m u l t i - i n d e x  model 

b u t  e m p i r i c a l  t e s t i n g  i s  n e e d e d  to  t e s t  i t s  v a l i d i t y .

The m a jo r  r e s u l t s  o f  th e  t h e o r e t i c a l  p a p e r s  a r e  (1) 

i n v e s t o r s  form  e x p e c t a t i o n s  o f  a  f i r m ' s  c a s h  f lo w s  

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

e x p e c t a t i o n s  o f  econom ic v a r i a b l e s  and a  f i r m ' s  s p e c i f i c  

com ponent, (2 )  th e  u n c e r t a i n t y  o f  a  f i r m ' s  f u t u r e  c a s h  

f lo w s  i s  t h e  o n ly  a d m is s a b le  r i s k  g iv e n  th e  c a p i t a l  a s s e t  

p r i c i n g  m odel h o ld s  e v e ry  p e r i o d  o f  t im e ,  (3 )  a f i r m ' s  

m a rk e t  v a l u e ,  m a rk e t  r e t u r n ,  and  s y s t e m a t i c  r i s k  i s  a 

f u n c t i o n  o f  a  s e t  o f  econom ic v a r i a b l e s  and a  f i r m ' s  

s p e c i f i c  com ponen t, (4 )  t h e  f i r m ' s  s p e c i f i c  com ponent i s  

e x p e c te d  t o  h av e  n e g l i g i b l e  v a l u e ,  and  (5 )  s y s t e m a t i c  r i s k  

i s  a  n o n - i n c r e a s i n g  f u n c t i o n  o f  d u r a t i o n  and  g ro w th .
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Review o f  P r e v io u s  E m p i r i c a l  S tu d ie s

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

d e t e r m in a n t s  o f  s y s t e m a t i c  r i s k  and m a rk e t  r e t u r n s  i s  

p a r t i t i o n e d  i n t o  t h r e e  (3 )  a r e a s .  The a r e a s  a r e  

n o n -m o n e ta ry  econom ic d e t e r m i n a n t s ,  m o n e ta ry  d e t e r m i n a n t s ,  

and a c c o u n t i n g  o r  f i n a n c i a l  d e t e r m i n a n t s .

The l i t e r a t u r e  i n  t h e  a r e a  o f  t h e  econom ic d e t e r m in a n t s  

o f  s y s t e m a t i c  r i s k  i s  m i n i s c u l e .  Each s tu d y  i s  e i t h e r  

i n t e r e s t e d  i n  f o r e c a s t i n g  s t o c k  m a rk e t  r e t u r n s  o r  im p ro v in g  

e s t i m a t e s  o f  s y s t e m a t i c  r i s k .  I f  T u r n b u l l ' s  m odel i s  

c o r r e c t ,  none o f  t h e  t e s t s  s h o u ld  be  a b l e  t o  f o r e c a s t  s t o c k  

m a rk e t  r e t u r n s ,  o r  t h e  im provem ent i n  t h e  e s t i m a t e s  due to  

t h e  s e r i a l  c o r r e l a t i o n  b e tw e e n  th e  e x - p o s t  and  e x - a n t e  

v a l u e s  o f  econom ic v a r i a b l e s  t h a t  i n v e s t o r s  u s e  i n  fo rm in g  

t h e i r  e x p e c t a t i o n s .  Below i s  a  b r i e f  r e v ie w  o f  t h e s e  

s t u d i e s .

R ob ich ek  and Cohn (1974) a t t e m p te d  to  show s y s t e m a t i c  

r i s k  o f  e q u i t y  s e c u r i t i e s  i s  r e l a t e d  t o  econom ic v a r i a b l e s . 

T h e i r  o b j e c t i v e  was to  show t h a t  i f  s y s t e m a t i c  r i s k  i s  

r e l a t e d  to  econom ic v a r i a b l e s ,  t h e n  im proved  f o r e c a s t s  f o r  

b e t a  c o u ld  be  g e n e r a t e d  by i n c o r p o r a t i n g  t h i s  r e l a t i o n s h i p .  

U sing  no fo rm a l  t h e o r y ,  th e y  f o r m u la te d  and t e s t e d  t h i s  

h y p o t h e s i s .  S p e c i f i c a l l y ,  s y s t e m a t i c  r i s k  i s  s u b j e c t  t o  

change  as  ch an g e s  o c c u r  i n  t h e  r a t e  o f  r e a l  econom ic 

g ro w th  and  t h e  r a t e  o f  i n f l a t i o n .  The fo rm e r  i s  m easu red  

by t h e  r a t e  o f  change  i n  p e r s o n a l  income d e f l a t e d  by th e  

consum er p r i c e  in d e x  and th e  l a t t e r  by th e  r a t e  o f  change
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o f  th e  consum er p r i c e  i n d e x .  T h d i r  t e s t  p e r i o d  i s  f ro m  

J a n u a r y ,  1963 to  J u n e ,  1970 w i t h  a  sam ple  o f  814 f i r m s .

They p a r t i t i o n e d  t h e  t e s t  p e r i o d  i n t o  f o u r  (4) 

e n v i ro n m e n ts ;  low r e a l  g ro w th  and low i n f l a t i o n ,  low r e a l  

g ro w th  and  h ig h  i n f l a t i o n ,  h ig h  r e a l  g ro w th  and  h ig h  

i n f l a t i o n ,  and  h ig h  r e a l  g ro w th  and  low i n f l a t i o n .  They 

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

t r a d i t i o n a l  m anner and t h e n  f o r  e a c h  o f  t h e  f o u r  (4) 

e n v i r o n m e n ts . They t e s t e d  f o r  d i f f e r e n c e s  i n  th e  

c o e f f i c i e n t s  and fo u n d  t h e r e  w ere  d i f f e r e n c e s .  As p o i n t e d  

o u t  by  F i s h e r  (1974) i n  h i s  r e v ie w  d i s c u s s i o n ,  t h e r e  w ere  

many p ro b le m s  i n  t h e i r  t e s t i n g  p r o c e d u r e s .  Some o f  t h e  

w e a k n e sse s  w ere  a d -h o c  f o r m u l a t i o n  o f  h y p o t h e s i s ,  s m a l l  

e n v i r o n m e n ta l  s a m p le s ,  u s e  o f  o n ly  two (2 )  econom ic 

v a r i a b l e s ,  p o o r  c l a s s i f i c a t i o n  t e c h n iq u e s  and  th e  

s t a t i s t i c a l  t e s t  f o r  s i g n i f i c a n c e .  A l l  t h e  a u t h o r s  do 

c o n c lu d e  i s  t h a t  f u r t h e r  r e s e a r c h  i n v e s t i g a t i n g  th e  

r e l a t i o n s h i p  b e tw een  s y s t e m a t i c  r i s k  and econom ic  f a c t o r s  

i s  n e e d e d .

H e a th c o t t e  and A p i la d o  (1974) t e s t  t h e  p r e d i c t i v e  

a b i l i t y  o f  l e a d i n g  econom ic i n d i c a t o r s  f o r  f u t u r e  s to c k  

p r i c e s .  U sing  t h e  N a t i o n a l  B ureau  o f  Economic R e s e a r c h 's  

s h o r t  l i s t  o f  econom ic i n d i c a t o r s  e x c lu d in g  s t o c k  p r i c e s ,  

t h e  a u t h o r s  c o n s t r u c t e d  a  d i f f u s i o n  in d e x  f o r  th e  p e r i o d  

Decem ber, 1959 to  November, 1976. The a u t h o r s ,  u s in g  

f i l t e r  r u l e s ,  s im u l a t e d  and  c a l c u l a t e d  t h e  p r e d i c t i v e
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p e r fo rm a n c e  o f  e a c h  o f  t h e s e  t r a d i n g  s t r a t e g i e s  o v e r  th e  

e n t i r e  p e r i o d  a s  w e l l  a s  f o r  t h r e e  (3 )  s u b - p e r i o d s .  The 

r e s u l t s  o f  t h e  s tu d y  w ere  (1 )  some f i l t e r s  d i d  g e n e r a t e  

e x c e s s  r e t u r n s ,  (2)  t h e  f i l t e r  r u l e s  w e re  t e m p o r a r i l y  

u n s t a b l e ,  (3 )  t h e  d i f f u s i o n  in d e x  was b i a s e d  upw ards  s i n c e  

d iv id e n d s  w ere e x c lu d e d ,  and  (4 )  t h e  d i f f u s i o n  in d e x  d i d  

p o o r l y  d u r in g  econom ic d e c l i n e s  a s  i t  l a g g e d  c o n s i d e r a b l y  

b e h in d  t h e  s to c k  p r i c e  s e r i e s .

I n  a n  a r t i c l e  by U m stead (1 9 7 7 ) ,  t h e  a u t h o r  a t t e m p t s  

t o  f o r e c a s t  s t o c k  m a rk e t  p r i c e s  u s i n g  t h e  c o m p o s i te  in d e x  

o f  l e a d i n g  i n d i c a t o r s .  The a u t h o r  u s e s  t h e  B o x -J e n k in s  

m e th o d o lo g y  t o  b u i l d  a  t r a n s f e r  f u n c t i o n  m odel r e l a t i n g  

c h a n g e s  i n  N a t i o n a l  B ureau  o f  Economic R e s e a r c h 's  L e a d in g  

C om posite  In d e x  t o  s u b s e q u e n t  s t o c k  p r i c e  c h a n g e s .  The 

s tu d y  c o v e re d  t h e  p e r i o d  1948-1974  w i t h  t h e  f i r s t  h a l f  

u s e d  t o  b u i l d  t h e  m odel and  t h e  se c o n d  h a l f  f o r  t e s t i n g .

The m odel f o r e c a s t s  s t o c k  p r i c e s  ch an g e s  one p e r i o d  a h e a d .
2

The m odel was e v a l u a t e d  w i t h  r e s p e c t  t o  p r e d i c t e d  R , and 

a  buy and h o ld  s t r a t e g y .  The f o l l o w i n g  c o n c l u s io n s  w ere  

draw n from  t h e  r e s e a r c h  (1 )  s t o c k  p r i c e s  move i n  tandum 

w i t h  t h e  l e a d i n g  c o m p o s i te  in d e x ,  (2 )  s to c k  p r i c e s  e x h i b i t  

a  h a l f - c y c l e  l a g  and  move i n v e r s e l y  t o  p r i c e  ch an g es  i n  

t h e  l e a d i n g  c o m p o s i t  i n d e x ,  (3 )  th e  t e s t  m o d e l 's  p r e d i c t e d  

R was .066 w h ich  i s  s i g n i f i c a n t  a t  t h e  .05 l e v e l ,  and (4 )  

t r a d i n g  p r o f i t s  c o u ld  h av e  b e e n  o b t a i n e d  u s i n g  th e  m odel.

S e p a r a t e  c r i t i q u e s  o f  U m s te a d 's  s tu d y  w ere  done by
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Whitcomb (1 9 7 7 ) ,  and  A rzac  (1 9 7 7 ) .  The a u t h o r s  p o i n t  o u t  

many f l a w s .  The u s e  o f  t h e  B o x - J e n k in s  t e c h n iq u e  h a d  no 

t h e o r e t i c a l  b a s i s  and  th u s  t h e  r e s u l t s  c o u ld  be  a c c i d e n t a l  

s i n c e  t h e  l e a d i n g  c o m p o s i te  i n d i c a t o r s  c o n t a i n  s to c k  p r i c e s .  

Many p r i o r  m odels  w ere  u s e d  by U m stead u n s u c c e s s f u l l y  

b e s i d e s  t h e  p u b l i s h e d  o n e .  Some o f  h i s  t e s t s  f o r  

s i g n i f i c a n c e  w ere  i n c o r r e c t l y  f o r m u l a t e d .  When c o r r e c t l y  

f o r m u l a t e d ,  s i g n i f i c a n c e  f o r  h i s  buy and  h o ld  s t r a t e g y  

d i s a p p e a r s . The d i s c u s s a n t s  c o n c lu d e d  t h a t  a d d i t i o n a l  

r e s e a r c h  i s  n e c e s s a r y  to  exam ine t h e  r e l a t i o n s h i p  b e tw e e n  

th e  s t o c k  m a rk e t  and l e a d i n g  econom ic v a r i a b l e s .

M o n e ta ry  E m p i r i c a l  S t u d i e s

The s tu d y  o f  t h e  r e l a t i o n s h i p  b e tw e e n  money v a r i a b l e s  

and th e  l e v e l  o f  s t o c k  p r i c e s  h a s  b e e n  o f  i n t e r e s t  to  

r e s e a r c h e r s  s i n c e  S p r in k e l  (1964) c o n c lu d e d  by  v i s u a l  

i n s p e c t i o n  t h a t  money v a r i a b l e s  c a n  p r e d i c t  s t o c k  p r i c e s .  

K eran  (1 9 7 1 ) ,  Hamburger and  K och in  (1 9 7 2 ) ,  and  Homa and 

J a f f e e  (1971) a l l  fo u n d  a s t r o n g  r e l a t i o n s h i p  b e tw e e n  t h e i r  

m o d e ls  u s i n g  l e v e l  money s u p p ly ,  g ro w th  o f  money and  o t h e r  

money v a r i a b l e s  and  th e  l e v e l  o f  s t o c k  p r i c e s .  I n  f a c t ,  

a l l  t h r e e  have  R ' s  o v e r  .9 5 .  P esan d o  (1974) i n  a r e v ie w  

o f  t h e s e  t h r e e  (3 )  a r t i c l e s  p o i n t e d  o u t  t h e  f o l l o w i n g  

p ro b le m s ;  t h e  t r e n d  r e l a t i o n s h i p  b e tw een  th e  v a r i a b l e s  

s i n c e  l e v e l s  o f  s t o c k  p r i c e s  and  money i s  n o t  rem oved , and 

o u t  o f  sam ple  f o r e c a s t i n g  e x p e r im e n ts  w ere  done . F u r t h e r ,  

P e sa n d o ,  u s in g  Homa and J a f f e e ' s  s i m u l a t i o n  m odel,  showed
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t h a t  t h e  p r o f i t s  fo u n d  by th e  a u t h o r s  w e re  sam ple  s e n s i t i v e  

when he  r e - d i d  t h e  s tu d y  w i t h  a  d i f f e r e n t  s e t  o f  d a t a .

M a lk ie l  and Q uandt (1972) a l s o  a n a ly z e d  Homa and

J a f f e e ' s  a r t i c l e  and a l s o  fo u n d  t h a t  t h e i r  m odel was sam p le

s e n s i t i v e .  The a u t h o r s  t e s t e d  an  a l t e r n a t i v e  model t h a t

u s e d  f i s c a l  v a r i a b l e s  (consum er s e n t im e n t  in d e x ,

unem ploym ent r a t e ,  l a b o r  c o n t r a c t s  e x p i r i n g ,  new o r d e r s

f o r  d u r a b l e s )  a s  w e l l  a s  m o n e ta ry  v a r i a b l e s  (money s u p p ly ,

g ro w th  i n  money s u p p ly  and bond  r a t e s ) . I n  a n  e q u a t i o n
2u s in g  o n ly  f i s c a l  v a r i a b l e s ,  t h e  a u t h o r s  o b t a i n e d  an  R

2
o f  .947 and when m o n e ta ry  v a r i a b l e s  w ere  i n c l u d e d  th e  R 

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

d e c r e a s e d .  M a lk ie l  and  Q uandt c o n c lu d e d  t h a t  (1 )  t h e  

e q u a t i o n s  a r e  sam ple and t im e  p e r i o d  s e n s i t i v e ,  (2 )  a l l  

e q u a t i o n s  f a i l e d  to  f o r e c a s t  i m p o r t a n t  t u r n i n g  p o i n t s ,  and

(3 )  i t  i s  more i n t u i t i v e l y  d e s i r a b l e  t o  p r e d i c t  p e r c e n t a g e  

ch a n g e s  i n  t h e  SP in d e x  th a n  t h  p r e d i c t  t h e  i n d e x  i t s e l f .

T e s t s  o f  money v a r i a b l e s  and s to c k  m a rk e t  r e t u r n s  w ere  

done by Cooper (1 9 7 4 ) ,  R o z o f f  (1 9 7 5 ) ,  K r a f t  and  K r a f t  

( 1 9 7 7 ) ,  and  R o g a l s k i  and V inso  ( 1 9 7 7 ) .  C ooper and R o z o f f  

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

m a rk e t  r e t u r n s .  R o z o f f ,  u s in g  t r a d i n g  r u l e s  p ro p o s e d  by 

S p r i n k e l , f a i l e d  t o  o u tp e r fo r m  th e  n a iv e  buy  and  h o ld  

s t r a t e g y .  C ooper ,  u s in g  r e g r e s s i o n  a n a l y s i s  and  s p e c t r a l  

a n a l y s i s ,  t e s t i -  t h e  r e l a t i o n s h i p  b e tw e e n  s to c k  m a rk e t  

r e t u r n s  and  chan g es  i n  t h e  money s u p p ly .  Cooper c o n c lu d e d
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t h a t  t h e  m a rk e t  was e f f i c i e n t ,  and  money s u p p ly  c h a n g e s  do 

n o t  h ave  an e f f e c t  on  s t o c k  m a rk e t  r e t u r n s ,  b u t  l a g .  K r a f t  

and  K r a f t  t e s t e d  f o r  c a u s a l i t y  b e tw e e n  s to c k  p r i c e s  and 

money v a r i a b l e s  (money s u p p ly ,  p e r c e n t a g e  change  i n  money 

s u p p ly ,  and  i n t e r e s t  r a t e s  on Moody AAA r a t e d  b o n d s ) . The 

a u t h o r s  c o n c lu d e d  t h e r e  was no c a u s a l  r e l a t i o n s h i p . R o g a ls k i  

and V inso  a l s o  t e s t e d  f o r  c a u s a l i t y ,  b u t  th e y  u s e d  s to c k  

m a rk e t  r e t u r n s .  The a u t h o r s  fo u n d  t h e r e  was c a u s a l i t y  

from  s t o c k  m a rk e t  r e t u r n s  t o  money s u p p ly .

A c c o u n t in g  o r  F i n a n c i a l  E m p i r i c a l  S t u d i e s

T h is  d i s c u s s i o n  i s  l i m i t e d  t o  t h e  h i g h l i g h t s  and 

c o n c l u s io n s  o f  p r i o r  s t u d i e s .  A l l  o f  t h e s e  s t u d i e s  have  

a  s i m i l a r  i m p o r t a n t  a s s u m p t io n .  Each s tu d y  assum es 

e x - p o s t  a c c o u n t in g  c h a n g e s  a r e  good p r o x i e s  f o r  e x - a n t e  

m e a su re s  o f  i n v e s t o r  e x p e c t a t i o n s  g iv e n  by  s e c u r i t y  

r e t u r n s .  T h i s ,  a s  T u r n b u l l ' s  t h e o r y  show s, i s  a 

m i s s p e c i f i c a t i o n  o f  h i s  m odel a s  w e l l  as  th e  c a p i t a l  a s s e t  

p r i c i n g  m odel s i n c e  th e y  a r e  e x - a n t e  m o d e ls .  T h is  

a s s u m p t io n  w ould  be  t r u e  i f  s y s t e m a t i c  r i s k  was i n v a r i a n t  

to  t i m e .

The s t u d i e s  by  B e a v e r ,  K e t t l e r  and  S c h o le s  (1970) ,

Hamada (1969) and o t h e r s  h a v e  e m p i r i c a l l y  shown t h a t  

s e c u r i t y  r e t u r n s  a r e  s i g n i f i c a n t l y  r e l a t e d  to  a c c o u n t in g  

m e a su re s  o f  r e a l  r e t u r n s .  The s t u d i e s  i n  g e n e r a l  found  

t h a t  an  e a r n i n g s  b e t a  and f i n a n c i a l  l e v e r a g e  a r e  

d e t e r m in a n t s  o f  a s e c u r i t y ' s  s y s t e m a t i c  r i s k .  S t u d i e s  by
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King ( 1 9 6 6 ) ,  B la c k ,  J e n s e n  and S c h o le s  (1972) and  o t h e r s  

h a v e  s t a t i s t i c a l l y  t e s t e d  and p ro v e n  t h a t  s e c u r i t y  r e t u r n s  

a r e  s i g n i f i c a n t l y  r e l a t e d  t o  m a rk e t  r e t u r n s .  These s t u d i e s  

p ro v e  t h e  c a p i t a l  a s s e t  p r i c i n g  model i s  c o r r e c t  t o  be 

u s e d  i n  e s t i m a t i n g  a s e c u r i t y ' s  s y s t e m a t i c  r i s k .

C o n c lu s io n  o f  E m p i r i c a l  S t u d i e s

The r e v ie w e d  e m p i r i c a l  s t u d i e s  g i v e  s t a t i s t i c a l  

e v id e n c e  to  s u p p o r t  th e  h y p o t h e s i s  t h a t  m a rk e t  r e t u r n s  and  

s e c u r i t y  r e t u r n s  a r e  r e l a t e d  t o  econom ic and a c c o u n t in g  

v a r i a b l e s .  A l l  o f  t h e s e  p r e v i o u s  s t u d i e s  a r e  f la w e d  o r  

w eak ly  f o r m u la t e d  i n  one way o r  a n o t h e r . They d id  n o t  

b a s e  t h e i r  s t u d i e s  on a  c o r r e c t l y  s p e c i f i e d  t h e o r e t i c a l  

m o d e l .  They u s e d  e x - p o s t  o r  c o n c u r r e n t  d a t a  a s  e s t i m a t e s  

f o r  e x - a n t e  e x p e c t a t i o n s .  The number o f  econom ic v a r i a b l e s  

u se d  i n  t e s t i n g  was e x t r e m e ly  s m a l l .  Only one s tu d y  

a t t e m p te d  to  exam ine  t h e  r e l a t i o n s h i p  b e tw e e n  econom ic 

v a r i a b l e s  ch a n g e s  and i n d i v i d u a l  s e c u r i t y  r e t u r n s ;  th e  

o t h e r s  u s e d  m a rk e t  r e t u r n s  o r  m a rk e t  p r i c e s .
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CHAPTER 2. 
THE STUDY

The o b j e c t i v e  o f  t h i s  p a p e r  i s  t o  e m p i r i c a l l y  t e s t  

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

d e r i v e d  s e p a r a t e l y  b y  T u r n b u l l ,  M yers , and  Fama. T hese  

t h e o r e t i c a l  m odels  s u g g e s t  t h e  f o l lo w in g :

(1 )  S e c u r i t y  r e t u r n s  and m a rk e t  r e t u r n s  a r e  a 

f u n c t i o n  o f  i n v e s t o r s  e x p e c t a t i o n s  o f  f u t u r e  econom ic 

o u tc o m e s .

(2) A f i r m ' s  e x p e c te d  f u t u r e  c a s h  f lo w s  a r e  a 

f u n c t i o n  o f  f u t u r e  econom ic o u tco m es .

(3) R ea l  r e t u r n s  o f  a  f i r m ' s  a s s e t s  a r e  r e l a t e d  to  

a  f i r m ' s  s e c u r i t y  r e t u r n s ;  a  f i r m ' s  s e c u r i t y  r e t u r n s  

a r e  r e l a t e d  to  m a rk e t  p o r t f o l i o  r e t u r n s ;  and  s e c u r i t y  

r e t u r n s  and  m a rk e t  r e t u r n s  a r e  a  f u n c t i o n  o f  

i n v e s t o r  e x p e c t a t i o n s  o f  ou tcom es f o r  a  s e t  o f  

econom ic v a r i a b l e s .

G iven t h e  p r e v i o u s  d i s c u s s e d  t h e o r e t i c a l  and 

e m p i r i c a l  s t u d i e s ,  my o b j e c t i v e  i s  t o  a d d r e s s  f i v e  (5) 

r e l a t e d  i s s u e s .

(1 )  A re i n v e s t o r  e x p e c t a t i o n s  o f  f u t u r e  c a s h  

f lo w s  a  f u n c t i o n  o f  f u t u r e  econom ic outcom es as 

s u g g e s t e d  b y  th e o r y ?

(2) What s e t  o f  econom ic v a r i a b l e s  b e s t  e x p l a i n  

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

(3) I s  t h e  s e t  o f  econom ic  v a r i a b l e s  u s e d  to  e x p l a i n  

i n v e s t o r  e x p e c t a t i o n s  o f  m a rk e ts  s i m i l a r  to  t h e  s e t  

i n v e s t o r s  u s e  f o r  i n d i v i d u a l  s e c u r i t y  r e t u r n s ?

(4 )  I s  t h e  s e t  o f  econom ic v a r i a b l e s  u se d  to  

e x p l a i n  i n v e s t o r  e x p e c t a t i o n s  t h e  same f o r  a l l  

s e c u r i t i e s  ?

(5) I s  t h e  t r a d i t i o n a l l y  u se d  s i n g l e  in d e x  c a p i t a l  

a s s e t  p r i c i n g  m odel e x - a n t e  e f f i c i e n t  o r  a r e  t h e r e  

p o s s i b l y  e m p i r i c a l  b e n e f i t s  to  b e  o b t a i n e d  by u s in g  

a  m u l t i - i n d e x  m odel c o n s i s t i n g  o f  t h e  t r a d i t i o n a l  

m a rk e t  p o r t f o l i o  and  econom ic in d e x e s  to  e x p l a i n  

i n d i v i d u a l  s e c u r i t y  r e t u r n s ?

S e t  o f  Economic V a r i a b l e s

The s e l e c t i o n  o f  econom ic v a r i a b l e s  i s  c o n f in e d  to  t h e  

119 c y c l i c a l  i n d i c a t o r s  a s  d e f i n e d  b y  t h e  N a t i o n a l  B ureau  

o f  Economic R e s e a rc h  and  fo u n d  i n  t h e  B u s in e s s  C o n d i t io n s  

D ig e s t  (1 9 7 9 ) .  The NBER c l a s s i f i e s  v a r i a b l e s  as  l e a d i n g ,  

c o n c u r r e n t ,  and l a g g i n g  w i t h  r e g a r d  t o  g e n e r a l  econom ic 

m ovem ents. U sing  t h e i r  c l a s s i f i c a t i o n s ,  t h e  c r i t e r i a  f o r  

s e l e c t i o n  i s  t h a t  t h e  econom ic v a r i a b l e s  h a d  t o  be  

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

and g e n e r a l l y  f o r  econom ic m o v e m e n t s A  t o t a l  o f  46 

econom ic v a r i a b l e s  i n c l u d i n g  S ta n d a r d  & P o o r 's  500 common 

s t o c k  in d e x  o f  s t o c k  p r i c e s  m et t h i s  c r i t e r i a .  S ix  s e r i e s  

w e re  o m i t t e d  due t o  in c o m p le te  d a t a  f o r  t h e  t e s t  p e r i o d .
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T a b le  1 h a s  t h e  c o m p le te  s e t  o f  s e l e c t e d  econom ic 

v a r i a b l e s .

The s e t  o f  s e l e c t e d  econom ic v a r i a b l e s  m e a su re s  a  

c r o s s - s e c t i o n  o f  econom ic m ovem ents. The s e t  m easu res  t h e  

f o l l o w in g  econom ic p r o c e s s e s :  em ploym ent and  unem ploym ent;

c o n su m p tio n ,  t r a d e ,  o r d e r s ,  and  d e l i v e r i e s ;  f i x e d  c a p i t a l  

i n v e s tm e n t ;  i n v e n t o r i e s  and in v e n t o r y  in v e s tm e n t ;  p r i c e s ,  

c o s t s ,  and p r o f i t s ;  money and  c r e d i t .  The o n ly  econom ic 

p r o c e s s  n o t  r e p r e s e n t e d  u n d e r  my s e l e c t i v e  c r i t e r i a  was 

p r o d u c t i o n  and  incom e.

S e c u r i t y  Sample

A s e t  o f  45 s e c u r i t i e s  r e p r e s e n t i n g  26 i n d u s t r i e s  was 

s e l e c t e d .  They a r e  l i s t e d  on T a b le  2. The s e c u r i t i e s  

r e p r e s e n t  a l l  s e c t o r s  o f  t h e  economy. T h is  w i l l  e n a b le  

t e s t i n g  i f  t h e  b e s t  s e t  o f  e x p l a n a t o r y  econom ic v a r i a b l e s  

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

D a ta  o f  s e c u r i t y  r e t u r n s  was o b t a i n e d  from  t h e  C e n te r  

f o r  R e s e a rc h  i n  S e c u r i t y  P r i c e s  t a p e  o f  m o n th ly  r e t u r n s  f o r  

t h e  sam ple  p e r i o d .  The m o n th ly  r e t u r n s  w ere  t r a n s f o r m e d  

t o  q u a r t e r l y  r e t u r n s  f o r  t e s t i n g  p u r p o s e s .

The s e c u r i t y  sam ple  was f u r t h e r  p a r t i t i o n e d  i n t o  two

(2) s e t s ,  a  d u r a b l e  goods g ro u p  (21 s e c u r i t i e s )  and  a 

n o n - d u r a b l e  goods g roup  (24 s e c u r i t i e s ) . The l i s t  o f  

s e c u r i t i e s  f o r  ea c h  g roup  can  b e  fo u n d  on T a b le  3 . The 

s t a t i s t i c a l  r e s u l t s  w ere  s i m i l a r  f o r  b o th  g ro u p s  e x c e p t  

f o r  t h e  t e s t  o f  n o r m a l i t y .
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18

TAfcLE 1
SET OF SELECTED ECONOMIC VARIABLES

ECONOMIC VARIABLE SERIES TITLE ECONOMIC PROCESS DATA REPORTED

Average Work Week o f  P roduction  Workers Employment Monthly

A ccession  Rate Employment Monthly

L ayoff Rate Employment Monthly

Value o f  M anufacturer's New O rders, 
Durable Goods, Current D o lla rs

Consumption, Trade, Orders 
and D e l iv e r ie s

Monthly

Value o f  M anufacturer's New O rders, 
Durable Goods, 1972 D o lla rs

Consumption, Trade, Orders 
and D e liv e r ie s

Monthly

Value o f  M anufacturer’ s New O rders, 
Consumer Goods & M a te r ia ls , 1972 
D o lla rs

Consumption, Trade, Orders 
and D e l iv e r ie s

Monthly

C ontracts and Orders fo r  P la n t and 
Equipment, Current D o lla rs

Fixed C a p ita l Investm ent Monthly

Index o f Net B u sin ess Formation Fixed C a p ita l Investm ent Monthly

Number o f New B u sin ess In corp oration s Fixed C ap ita l Investm ent Monthly

Current L i a b i l i t i e s  o f  B u sin ess F a ilu r e s Money and C red it Monthly

P r o f i t s  A fter  Taxes per D o llar  o f  S a le s ,  
A ll  M anufacturing C orporations

P r ic e s ,  C o sts , and P r o f i t s Q uarterly

Corporate P r o f i t s  A fter  T axes, Current 
D o lla rs

P r ic e s ,  C o sts , and P r o f it s Q uarterly

R atio P r ic e  to  U nit Labor C ost, Non-Farm 
B u siness

P r ic e s ,  C o sts , and P r o f it s Monthly

Corporate P r o f i t s  A fter  T axes, 1972 
D o lla rs

P r ic e s ,  C o sts , and P r o f i t s Q uarterly



20

23

24

25

27

28

29

30

31

32

34

35

36

TABLE 1 (CONT.)
SET OF SELECTED ECONOMIC VARIABLES

ECONOMIC VARIABLE SERIES TITLE ECONOMIC PROCESS DATA REPORTED

C on tra cts» O rders, P la n t Equipment, 1972 
D o lla rs

Index o f Spot Market P r ic e s ,  Raw 
I n d u s tr ia l  M ateria l

Value o f M anufacturer's New O rders,
C a p ita l Goods N on-D efense, Current 
D ollars

Change in  M anufacturer's U n f i l le d  O rders, 
Durable Goods In d u str ie s

Value o f  M anufacturer's New O rders,
C ap ita l Goods N on-D efense, 1972 D o lla rs

New P r iv a te  Housing

Index o f New P r iv a te  Housing A uthorized  
by L ocal B u ild in g  P erm its

Gross P r iv a te  Dom estic Investm ent, Change 
in  B u sin ess  In v e n to r ie s , A l l  I n d u s tr ie s ,  
1972 D o llars

Change in  Book Value M anufacturing Trade 
In v e n to r ie s

Vendor Perform ance, % o f  Companies 
R eceiv in g  Slow D e l iv e r ie s

Net Cash Flow, C orporate, Current D o lla rs

Net Cash Flow, C orporate, 1972 D o lla rs

Net Change in  In v e n to r ie s  On Hand, On 
Order, 1972 D o llars

F ixed C a p ita l Investm ent Monthly

P r ic e s ,  C o sts , and P r o f it s  Monthly

Fixed C a p ita l Investm ent Monthly

Consumption, Trade, Orders Monthly
and D e liv e r ie s

Fixed C a p ita l Investm-iiiC Monthly

Fixed C ap ita l Investm ent Monthly

Fixed C a p ita l Investm ent Monthly

Inventory and Inventory  Q uarterly
In ves tment

Inventory and Inventory Monthly
Investm ent

P r ic e s ,  C o sts , and P r o f i t s  Monthly

P r ic e s ,  C osts , and P r o f i t s  Q uarterly

P r ic e s ,  C o sts , and P r o f i t s  Q uarterly

Inventory and Inventory  Monthly
Investm ent



TABLE 1 (CONT.)
SET OF SELECTED ECONOMIC VARIABLES

SERIES
NUMBER ECONOMIC VARIABLES SERIES TITLE ECONOMIC PROCESS DATA REPORTED

36a Smoothed Inventory and Inventory  
Investm ent

Monthly

54 S a le s  R e ta il  S to r e s , Current D o lla rs Consumption, Trade, Orders 
and D e liv e r ie s

Monthly

89 Gross P r iv a te  Dom estic F ix  Investm ent, 
T ota l R e s id e n t ia l ,  1972 D o lla rs

F ixed  C a p ita l Investm ent Q uarterly

92a Change in  S e n s it iv e  Crude M ateria l P r ic e s  
(Smoothed)

P r ic e s ,  C o sts , and P r o f i t s Monthly

93 Free R eserves Money and C redit Monthly

104 Change in  T ota l L iquid A sse ts Money and C redit Monthly

104a Smoothed Money and C red it Monthly

105 Money Supply Ml-B, 1972 D o lla rs Money and C red it Monthly

106 Money Supply M2, 1972 D o lla rs Money and C redit Monthly

110 T ota l Funds R a ised , P r iv a te  N on-F inancia l 
Borrowers C red it Market

Money and C red it Q uarterly

112 Net Change in  Bank Loans to  B u sin esses Money and C redit Monthly

113 Net Change in  Consumer C redit Money and C red it Monthly



TABLE 2
LIST OF INDUSTRY AND SECURITY GROUPS

INDUSTRY GROUPINGS

A erospace

Autom obiles

Chem icals

Copper

Drugs

E ntertainm ent

Foods (P rocessed )

Machinery (C on stru ction  and 
M a ter ia ls  H andling)

Machinery ( I n d u s tr ia l)

Machinery (S p e c ia lty )

M etal F a b r ica tin g

O ff ic e  & B u sin ess  Equipment 

O il-In te g r a te d  Dom estic 

Paper

P u b lish in g

R ailroad Equipment

R e ta il  S tores  (Department)

R e ta il  S to res  (Food Chains) 

S te e l

T e x t i le  (Apparel M fg.) 

T e x t i le  Products  

T e x t i le  (S y n th e tic  F ib res)  

T ran sp ortation  (A ir)  

T ran sp orta tion  (R a il)  

U t i l i t i e s  ( E le c t r ic  Power)

U t i l i t i e s  (Telephone)

TOTAL

________ SECURITIES____________________

B oein g , U nited T ech n o log ies

C h rysler , G eneral Motors

A ll ie d  Chem ical, Dupont

K ennecott Copper, P helps Dodge

American Home P rod u cts , B r is to l  
Myers

Columbia P ic tu r e s ,  Tw entieth  
Century Fox

Standard Brands

C a te r p il le r  T ractor , Clark  
Equipment

Chicago Pneumatic Tool

Joy M anufacturing

G eneral C able, Revere Copper &
B rass

Burroughs C orporation , I.B .M .

Union O il o f CA

Crown Z e lle r b a c h , I n te r n a t io n a l  
Paper

McGraw H il l

G eneral S ig n a l, Pullman

Federated Department S to r e s ,
M acy's (R .H .)

American S to r e s , Safeway S tores

Armco S t e e l ,  U .S . S t e e l

C lu e tt  Peabody, Munsingwear

B u rlin g ton  I n d u s tr ie s , S teven s ( J .P .)

C elanese

American Air L in e s , Pan American

C h essie  System s, Union P a c i f ic

Commonwealth E dison, P a c i f ic  Gas & 
E le c tr ic

AT&T

45 S e c u r it ie s
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TABLE 3
LIST OF SECURITIES BY PRODUCT GROUP

NON-DURABLE GOODS

American A ir L ines  

American Home Products 

American S to res  

AT&T

B r is t o l  Myers 

B u rlin gton  In d u str ie s  

Burroughs 

C elanese  

C h essie  Systems 

C lu ett Peabody 

Columbia P ic tu r e s  

Commonwealth Edison  

Federated Dept. S tores  

G eneral Foods 

I.B .M .

R.H. Macy's 

Munslngwear 

P a c if ic  Gas & E le c tr ic  

Pan American A ir L ines  

Safeway S tores  

Standard Brands 

J .P . S tevens  

Tw entieth Century Fox 

Union O il o f  CA

DURABLE GOODS

A ll ie d  Chemical 

Armco S t e e l  

Boeing
C a te r p il le r  Tractor

Chicago Pneumatic

C h rysler

Clark Equipment

Crown Z ellerb ach

Dupont

G eneral Cable 

G eneral Motors 

G eneral S ig n a l  

In te r n a t io n a l Paper 

Joy M anufacturing  

K ennecott Copper 

McGraw H i l l  

P helps Dodge 

Pullman

Revere Copper & B rass  

U .S . S te e l  

U nited Technology
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Sample Time P e r io d  and  D a ta  Form at

The sam ple  t im e  p e r i o d  s e l e c t e d  i s  f rom  J a n u a r y ,  1955 

to  Decem ber, 1975 f o r  a t o t a l  o f  21 y e a r s .  T h is  t im e  

p e r i o d  c o v e r s  f o u r  (4) e x p a n s io n s  and  f o u r  (4) c o n t r a c t i o n s  

o f  t h e  g e n e r a l  economy.

The d a t a  s e t  o r i g i n a l l y  c o n s i s t e d  o f  m o n th ly  and 

q u a r t e r l y  m e a su re m e n ts .  I n i t i a l  t e s t i n g  i s  done f o r  b o th  

m e a su re s  i n  p e r c e n t a g e  change  fo rm . I  d e c id e d  t o  u s e  

q u a r t e r l y  d a t a  as t h e  e x p l a n a t o r y  pow er o f  t h e  m o n th ly  

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

r e s u l t s .  A l l  m o n th ly  d a t a  was t r a n s f o r m e d  t o  q u a r t e r l y  

d a t a .

S c a le  F r e e  and C o n c lu s io n

The o r i g i n a l  d a t a  i s  t e s t e d  u s i n g  s i n g l e  in d e p e n d e n t  

econom ic v a r i a b l e  e q u a t i o n s  w i t h  m a rk e t  r e t u r n s  a s  th e  

d e p e n d e n t  v a r i a b l e .  A l l  s e l e c t e d  econom ic v a r i a b l e s  a r e  

t r a n s f o r m e d  t o  s c a l e  f r e e  v a r i a b l e s  ( s t a n d a r d i z e d  v a l u e s )  

when in d e x e s  a r e  fo rm ed . The r e a s o n  f o r  s t a n d a r d i z a t i o n  

i s  t h a t  when v a r i a b l e s  h a v e  s u b s t a n t i a l l y  d i f f e r e n t  

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

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

does  n o t  e f f e c t  t h e  r e l a t i o n s h i p  b e tw e e n  v a r i a b l e s  s i n c e  

t h e  c o r r e l a t i o n  b e tw e e n  v a r i a b l e s  does n o t  ch an g e .

The s tu d y  c o n s i s t s  o f  f o u r  (4 )  p a r t s . The f i r s t  p a r t  

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

r e t u r n s  and  a s e t  o f  39 econom ic  l e a d i n g  i n d i c a t o r s ,  and
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t h e n  fo rm in g  econom ic in d e x e s  r e p r e s e n t i n g  t h e  d i f f e r e n t  

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

e x p e c t a t i o n s  o f  m a rk e t  r e t u r n s .

The s e c o n d  p a r t  c o n s i s t s  o f  t e s t i n g  i f  s e c u r i t y  

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

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

The t h i r d  p a r t  s u b s t i t u t e s  and  t e s t s  i f  t h e  s e t  o f  

econom ic i n d i c a t o r s  i n v e s t o r s '  u s e  t o  form  t h e i r  

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

r e t u r n s  a s  w e l l  a s  b e in g  s i m i l a r  b e tw e e n  i n d i v i d u a l  

s e c u r i t i e s .

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

i n d i v i d u a l  s e c u r i t i e s  w i t h  m a rk e t  r e t u r n s  and  t h e  econom ic 

i n d i c a t o r s  t o  s e e  i f  t h e  t r a d i t i o n a l l y  u s e d  m a rk e t  m odel 

i s  e x - a n t e  e f f i c i e n t  and  can  p o s s i b l y  b e  im proved  b y  u s in g  

a  m u l t i - i n d e x  m odel.
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 ̂ ^The s e l e c t i o n  o f  econom ic v a r i a b l e s  was r e s t r i c t e d  to  
t h e  l e a d i n g  econom ic i n d i c a t o r s  o f  t h e  NBER. T h is  
r e s t r i c t e d  s e l e c t i o n  p r o c e s s  was ju d g e d  a p p r o p r i a t e  s i n c e  
i t  s a t i s f i e d  T u r n b u l l ' s  h y p o t h e s i s  and  m o d e l .  T u r n b u l l ' s  
m odel shows t h a t  v a l u e s  and  r e t u r n s  a r e  d e p e n d e n t  upon 
i n v e s t o r  e x p e c t a t i o n s  g iv e n  a  s e t  o f  c u r r e n t  i n f o r m a t i o n  
o f  f u t u r e  econom ic o u tc o m e s . S in c e  l e a d i n g  econom ic 
i n d i c a t o r s  a r e  assum ed by NBER t o  s u p p ly  t h e  n e c e s s a r y  
i n f o r m a t i o n  to  f o r e c a s t  f u t u r e  econom ic o u tc o m e s , th e n  
t h i s  s e t  s a t i s f i e s  T u r n b u l l ' s  m o d e l 's  a s s u m p t io n s .
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CHAPTER 3 . 
STATISTICAL METHODS

T h is  c h a p t e r  d e s c r i b e s  t h e  m ethods and  r e s u l t s  o f  

t e s t i n g  t h e  r e l a t i o n s h i p  b e tw e e n  m a rk e t  r e t u r n s  as  

m e asu red  by t h e  r e t u r n s  o f  t h e  S ta n d a r d  & P o o r ' s  500 

Common S to c k  In d e x  and  t h e  39 l e a d i n g  econom ic v a r i a b l e s .  

G iven  t h e s e  r e g r e s s i o n  r e s u l t s ,  econom ic p r o c e s s  in d e x e s  

w ere  form ed u s in g  v a r i o u s  w e i g h t i n g  m e th o d s .

T h is  in d e x  f o r m a t io n  m e th o d o lo g y  i n i t i a l l y  u s e s  o n ly  

econom ic v a r i a b l e s  t h a t  a r e  m e asu red  q u a r t e r l y .  The two

(2) p r e l i m i n a r y  t e s t e d  in d e x e s  a r e  r e v i s e d  t o  i n c l u d e  an 

a d d i t i o n a l  two (2) econom ic p r o c e s s  in d e x e s  as  w e l l  as  

a d d i t i o n a l  q u a r t e r l y  econom ic v a r i a b l e s  ( t r a n s f o r m e d  from  

m o n th ly  o b s e r v a t i o n s ) .

A t o t a l  o f  f i v e  (5) in d e x e s  a r e  s e l e c t e d .  A 

p r o f i t a b i l i t y  in d e x ,  a  n a r ro w  in v e s tm e n t  in d e x  t h a t  

i n c l u d e s  o n ly  q u a r t e r l y  m e asu red  econom ic v a r i a b l e s ,  a 

b ro a d  in v e s tm e n t  in d e x  t h a t  i n c l u d e s  b o t h  o r i g i n a l l y  

m e a su re d  m o n th ly  and q u a r t e r l y  econom ic v a r i a b l e s ,  an  

em ploym ent i n d e x ,  and a  money and  c r e d i t  in d e x .

M arke t R e tu rn s  and Economic V a r i a b l e  R e g r e s s io n s  

I n d i v i d u a l  r e g r e s s i o n s  w ere  u se d  t o  t e s t  f o r  

r e l a t i o n s h i p s  b e tw een  m a rk e t  r e t u r n s  a s  m e a su re d  by  

p e r c e n t a g e  ch an g e  i n  th e  S ta n d a r d  & P o o r ' s  500 Common 

S to c k  In d ex  and  th e  p e r c e n t a g e  change  f o r  e a c h  econom ic 

v a r i a b l e .  T h is  was done f o r  a l l  econom ic v a r i a b l e s  u s in g
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q u a r t e r l y  d a t a .  S t a t i s t i c a l  t e s t s  f o r  s i g n i f i c a n c e ,  

s t u d e n t i z e d  r a n g e  t e s t  f o r  n o r m a l i t y ,  D u rb in -W atso n  

s t a t i s t i c  f o r  s e r i a l  c o r r e l a t i o n ,  and S p e a rm a n 's  " t "  

t e s t  f o r  h e t e r o s c e d a s t i c i t y  w ere  c a l c u l a t e d  f o r  e a c h  

r e g r e s s i o n  w here  n e c e s s a r y .

F u r t h e r ,  t h e  econom ic d a t a  was l e a d  and la g g e d  f o r  

t h r e e  (3) t im e  p e r i o d s  r e l a t i v e  t o  m a rk e t  r e t u r n s  to  

e x p l o r e  t h e  e x p e c t a t i o n a l  r e l a t i o n s h i p .

From t h e  e x a m in a t io n  o f  th e  above t e s t i n g ,  th e  b e s t  

s e t  o f  econom ic v a r i a b l e s  w i l l  be  s e l e c t e d .  I f  no one 

i n d i v i d u a l  econom ic v a r i a b l e  h a s  h i g h  e x p l a n a t o r y  pow er, 

a  c o e f f i c i e n t  o f  d e t e r m i n a t i o n  g r e a t e r  t h a n ,  o r  e q u a l  t o ,

30 p e r c e n t ,  t h e n  in d e x e s  o f  econom ic p r o c e s s e s  w i l l  be 

fo rm ed .

R e s u l t s  o f  T e s t i n g

A t o t a l  o f  39 econom ic v a r i a b l e s  w ere  t e s t e d  w i t h  273 

r e g r e s s i o n s  r u n .  R e s u l t s  a r e  r e p o r t e d  i n  t h e  A ppendix .

A t o t a l  o f  27 v a r i a b l e s  h ad  c o r r e l a t i o n s  e q u a l  t o  o r  

g r e a t e r  t h a n  .3 0 .  N in e te e n  econom ic s e r i e s  a r e  r e p r e s e n t e d  

w i t h  e i g h t  (8 )  s e r i e s  b e in g  r e p r e s e n t e d  t w i c e .  S ix  (6) 

s e r i e s  a r e  i d e n t i c a l  i n  te rm s  o f  t h e  econom ic p r o c e s s  th e y  

m e a su re ,  o n ly  d i f f e r i n g  i n  te rm s  o f  r e a l  o r  c o n s t a n t  

d o l l a r s .  The r e s u l t s  a r e  r e p o r t e d  on  T a b le  4 .

Of t h e  29 v a r i a b l e s  and m a rk e t  r e t u r n s  o n ly  two 

( S e r i e s  17 and S e r i e s  3) c o u ld  b e  r e j e c t e d  as n o t  n o r m a l ly  

d i s t r i b u t e d  a t  t h e  .01  l e v e l  o f  s i g n i f i c a n c e  u s in g  th e
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SERIES
NUMBER

1

3

6

7

8

12

13

15

15

16

TABLE 4
SIGNIFICANT ECONOMIC VARIABLES WITH MARKET RETURNS GREATER THAN OR EQUAL TO .30  
R . = b +  b, Var. . , t  = 82 O bservations
— ------ 2------   k_JL±J» m = 0, 1 , 2

- ECONOMIC VARIABLE SERIES TITLE

Average Work Week o f  Production  
Workers

L ayoff R ate, M anufacturing

Value o f M anufacturer's New O rders, 
Durable Goods I n d u s tr ie s ,
Current D o llars

Value o f  M anufacturer's New O rders, 
Durable Goods I n d u s tr ie s ,
1972 D o lla rs

Value o f  M anufacturer's New Orders 
fo r  Consumer Goods, M a te r ia ls , 
1972 D o lla rs

Index o f  Net B u sin ess Formation

Number of New B u sin ess  
In corp oration s

P r o f i t s  A fter  Taxes per D o lla r  o f  
S a le s ,  A ll  M anufacturing  
C orporations

P r o f i t s  A fter  Taxes per D o lla r  o f  
S a le s ,  A ll  M anufacturing  
C orporations

Corporate P r o f i t s  A fter  T axes, 
Current D o lla rs

TIME
PERIOD ECONOMIC PROCESS

t  +  1 Employment

t  +  1 Employment

t  +  1 Investm ent

t  +  1 Investm ent

t  + 1 Investm ent

t  + 1 Investm ent

t  +  1 Investm ent

t  + 1 P r o f i t a b i l i t y

t  + 2 P r o f i t a b i l i t y

t +  1 P r o f i t a b i l i t y

CORRELATION WITH 
MARKET RETURNS

.4616

- .4 6 1 6

.3930

.4196

.4645

.5395

.3478

.3997

.4012

.3177



TABLE

SERIES
NUMBER ECONOMIC VARIABLE SERIES TITLE

16 Corporate P r o f it s  A fter  Taxes,
Current D o lla rs

17 R atio  P r ic e  to  U n it Labor C ost,
Non-Farm B u sin ess ]

18 Corporate P r o f it s  A fter  Taxes,
1972 D o lla rs  1

18 Corporate P r o f i t s  A fter  Taxes,
1972 D o lla rs

28 New P r iv a te  Housing U n its ,
S tarted  T otal

32 Vendor Perform ance, % o f  Companies
R eceiv in g  Slow D e l iv e r ie s

34 Net Cash Flow, C orporate,
Current D o lla rs

34 Net Cash Flow, C orporate,
Current D o lla rs

35 Net Cash Flow, C orporate, 1972
D o lla rs

35 Net Cash Flow, C orporate, 1972
D o lla rs

89 Gross P r iv a te  Dom estic Fixed
Investm ent, T o ta l R e s id e n t ia l ,  
197 2 D o lla rs

89 Gross P r iv a te  Dom estic Fixed
Investm ent, T ota l R e s id e n t ia l ,  
1972 D o lla rs

(CONT.)

TIME
PERIO D

t  + 2 

t  + 2 

t  + 1 

t  + 2 

t  + 1 

t  + 2 

t  +  1 

t  + 2 

t  + 1 

t  +  2 

t  + 1

t  + 2

ECONOMIC PROCESS 

P r o f i t a b i l i t y

P r o f i t a b i l i t y

Prof i t a b i l i t y

P r o f i t a b i l i t y

Investm ent

P r o f i t a b i l i t y

P r o f i t a b i l i t y

P r o f i t a b i l i t y

P r o f i t a b i l i t y

P rof i t a b i l i t y

Investm ent

CORRELATION WITH 
MARKET RETURNS

.4948

.3137

.3359

.5085

.3411

.4034

.3034

.4336

.3215

.4593

.4760

Inves tment .3986



TABLE 4 (CONT.)

SERIES TIME
NUMBER ECONOMIC VARIABLE SERIES TITLE PERIOD

105 Money Supply Ml-B, 1972 D o lla r s  t  +  0

105 Money Supply Ml-B, 1972 D o lla rs  t  +  1

106 Money Supply M2, 1972 D o lla rs  t  +  0

106 Money Supply M2, 1972 D o lla rs  t  + 1

110 T ota l Funds R a ised , P r iv a te  t  + 1
N on -F inancia l Borrowers C red it 
Market

CORRELATION WITH 
ECONOMIC PROCESS MARKET RETURNS

M oney/Credit .4010

M oney/Credit .4428

M oney/Credit .3931

M oney/Credit .4011

Investm ent .3862



S t u d e n t i z e d  Range T e s t  f o r  N o r m a l i ty .  None c o u ld  be  

r e j e c t e d  a t  t h e  .01 l e v e l  o f  s i g n i f i c a n c e  f o r  s e r i a l  

c o r r e l a t i o n  u s i n g  t h e  D u rb in -W atso n  t e s t  o r  

h e t e r o s c e d a s t i c i t y  u s i n g  S p e a rm a n 's  r a n k  c o r r e l a t i o n  " t "  

t e s t .  One c a n  c o n c lu d e  from  th e  r e s u l t s  t h e  s t a t i s t i c a l  

t e s t i n g  f o r  s i g n i f i c a n c e  o f  c o e f f i c i e n t s  i s  n o t  i n  e r r o r .

E x a m in a t io n  o f  t h e  r e s u l t s  show t h a t  T u r n b u l l ' s  

t h e o r y  i s  p ro v e n  c o r r e c t .  I n v e s t o r  e x p e c t a t i o n s  o f  m a rk e t  

r e t u r n s  i s  a  f u n c t i o n  o f  t h e i r  e x p e c t a t i o n s  o f  f u t u r e  

ou tcom es o f  econom ic v a r i a b l e s . I n v e s t o r s  seem t o  h ave  a  

f u t u r e  e x p e c t a t i o n a l  h o r i z o n  o f  a s  much a s  s i x  (6 )  m onths 

f o r  p r o f i t a b i l i t y  and  t h r e e  (3 )  m onths f o r  o t h e r  econom ic 

p r o c e s s e s .

The u s e  o f  econom ic in d e x e s  i s  n e e d e d  s i n c e  no one 

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

.3 0 .

C r i t e r i a  was fo rm ed  t o  r e d u c e  th e  o r g i n a l  s e t  to  

e l i m i n a t e  r e d u n d a n c ie s  i n  m easu rem en ts  ( S e r i e s  6 and 7 , 

S e r i e s  16 and  18, and S e r i e s  34 and  35) and  d i f f e r e n c e s  i n  

t im e  p e r i o d s  ( S e r i e s  15 , 18, 35 , 89 , 105 , and 1 0 6 ) .  The 

c r i t e r i a  was s im p ly  t a k i n g  t h e  s e r i e s  w i th  t h e  h i g h e s t  

c o r r e l a t i o n .  F u r t h e r ,  i t  s h o u ld  be n o te d  t h a t  a l l  o f  t h e  

b e t t e r  s i g n i f i c a n t  r e d u n d a n t  s e r i e s  w ere  i n f l a t i o n  a d j u s t e d .

U s in g  t h e  above c r i t e r i a ,  16 s e r i e s  w ere  s e l e c t e d  to  

be  u se d  i n  t h e  f o r m a t io n  o f  in d e x e s  ( s e e  T a b le  5 ) .  A 

t o t a l  o f  f o u r  (4) econom ic  p r o c e s s e s  a r e  to  b e  r e p r e s e n t e d ;  

P r o f i t a b i l i t y  w i th  a l a g  o f  two (2) p e r i o d s ,  In v e s tm e n t
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TABLE 5
SELECTED ECONOMIC VARIABLES

i
LO
U l
I

R . = a + b Var. ,mt i ,  t  + m

C r ite r ia
a) C o r re la tio n  w ith  market re tu rn s g r e a te r  than .3 0 .
b) For each economic v a r ia b le ,  g iv en  ( a ) ,  s e l e c t  tim e p er iod  w ith  h ig h e s t  v a lu e .
c )  I f  s e le c te d  economic v a r ia b le s  d i f f e r  by adjustm ent fo r  p r ic e s ,  s e l e c t  h ig h e s t  v a lu e .

t  — 1 , . . . , 8 1  
m = 3 , 2 , . . . , - 3

SERIES
NUMBER

3

7

12

13

15

17

18 

28

ECONOMIC VARIABLE SERIES TITLE

Average Work Week o f  P roduction  
Workers

L ayoff Rate

Value o f M anufacturer's New O rders, 
Durable Goods, 1972 D o lla rs

Value o f  M anufacturer's New O rders, 
Consumer Goods & M a ter ia ls  in  
1972 D o lla rs

Index o f  Net B u sin ess  Formation

Number o f  New B u sin ess  
In corp ora tion s

P r o f i t s  A fter  Taxes per D o lla r  o f  
S a le s ,  A ll  M anufacturing 
C orporations

R atio P r ic e  to  U n it Labor C ost, 
Non-Farm B u sin ess

Corporate P r o f i t s  A fter  T axes,
1972 D o lla rs

New P r iv a te  Housing

TIME
PERIOD ECONOMIC PROCESS

t  + 1 Employment

t  +  1 Employment

t  +  1 Investm ent

t  + 1 Investm ent

t  +  1 Investm ent

t  + 1 Investm ent

t  +  2 P r o f i t a b i l i t y

t  +  2 P r o f i t a b i l i t y

t  + 2 P r o f i t a b i l i t y

t  + 1 Investm ent

CORRELATION VALUE 

.4616

- .4 6 1 6

.4196

.4645

.5395

.3478

.4012

.3137

.5085

.3411
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TABLE 5 (CONT.)

SERIES
NUMBER

32

35

89

105

106 

110

ECONOMIC VARIABLE SERIES TITLE

Vendor Perform ance, % o f  Companies 
R eceiv in g  Slow D e liv e r ie s

Net Cash Flow, C orporate, 1972 
D o lla rs

G ross P r iv a te  D om estic Fixed  
In vestm en t, T o ta l R e s id e n t ia l ,  
1972 D o llars

Money Supply Ml*-B, 1972 D o lla rs

Money Supply M2, 1972 D o lla rs

T o ta l Funds R a ised , P r iv a te
N on-F inancial Borrowers C red it  
Market

TIM E
PERIO D

t  +  2 

t  + 2 

t  +  1

t  + 1 

t  + 1 

t  + 1

ECONOMIC PROCESS CORRELATION VALUE

P r o f i t a b i l i t y  .4043

P r o f i t a b i l i t y  .4593

Investm ent .4760

M oney/Credit .4428

M oney/Credit .4011

Investm ent .3860



(n a rro w  and b ro a d )  l a g g e d  one (1 )  p e r i o d ,  Employment 

la g g e d  one (1) p e r i o d ,  and  Money and  C r e d i t  l a g g e d  one

(1) p e r i o d .  T h is  was n e e d e d  t o  r e d u c e  t h e  s i z e  o f  t h e  

s e t  o f  econom ic  v a r i a b l e s  and t o  m in im iz e  t h e  h ig h  

c o l l i n e a r i t y  b e tw e e n  i n d i v i d u a l  econom ic v a r i a b l e s  f o r  

e a c h  p r o c e s s .

F iv e  (5) p o s s i b l e  i n d e x a t i o n  m ethods  w ere  i n i t i a l l y  

p r o p o s e d .  They w ere  t h e  N a t io n a l  B ureau  o f  Economic 

R e s e a r c h 's  m e th o d o lo g y ,  a  n a iv e  e q u a l  w e i g h t i n g  m ethod , a 

c o r r e l a t i o n  w e ig h t in g  m ethod , a  c o e f f i c i e n t  o f  d e t e r m i n a t i o n  

m ethod, and  a f a c t o r  a n a l y s i s  m e th o d . A l l  m ethods  w ere  

sam ple  t e s t e d .

The N a t i o n a l  B ureau  o f  Economic R e s e a r c h 's  m ethod 

e n t a i l s  c o m p u ta t io n  o f  sy m m etr ic  p e r c e n t a g e  change  f o r  

e a c h  v a r i a b l e ;  t h e n  a s t a n d a r d i z e d  a b s o l u t e  v a lu e  f o r  ea c h  

v a r i a b l e  i s  com puted; a  w e ig h te d  a v e r a g e  f o r  e a c h  v a r i a b l e  

u s in g  t h e  B u r e a u 's  s c o r i n g  m ethod  i s  c a l c u l a t e d ;  and 

f i n a l l y ,  a  sum m ation o f  t h e  i n d i v i d u a l  v a l u e s  f o r  e a c h  t im e  

p e r i o d .  T h is  was done f o r  a  s m a l l  s am p le .  The r e s u l t s  

showed i n s i g n i f i c a n t  d i f f e r e n c e s  th a n  i f  a s i n g l e  v a r i a b l e  

was u se d  and th e  m ethod  was ab an d o n ed .

Each o f  th e  f o u r  (4 )  o t h e r  m ethods gave  p r o m is in g  

r e s u l t s  a s  d i s c u s s e d  be low  i n  t h e  p r e l i m i n a r y  in d e x  

t e s t i n g  s e c t i o n  and  w ere  u s e d .

The n a i v e  o r  e q u a l  w e ig h t in g  m ethod was form ed by 

summing t h e  v a lu e s  o f  e a c h  econom ic  v a r i a b l e  o f  an
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econom ic p r o c e s s  and  d i v i d i n g  th e  sum by th e  number o f  

summed econom ic v a r i a b l e s .

The c o r r e l a t i o n  w e ig h te d  in d e x  was fo rm ed  i n  a two (2) 

s t e p  p r o c e d u r e .  The f i r s t  s t e p  was to  c a l c u l a t e  th e  

w ie g h t  f o r  e a c h  econom ic v a r i a b l e .  T h is  was done by 

d i v i d i n g  t h e  c o r r e l a t i o n  o f  t h e  econom ic v a r i a b l e  by  t h e  

sum o f  th e  c o r r e l a t i o n s  o f  th e  econom ic v a r i a b l e s  f o r  t h a t  

econom ic p r o c e s s .  The in d e x  was th e n  c a l c u l a t e d  f o r  each  

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

w e ig h t  and t h e  a c t u a l  o p e r a t i o n  v a l u e  f o r  e a c h  econom ic 

v a r i a b l e .

The c o e f f i c i e n t  o f  d e t e r m i n a t i o n  m ethod i s  i d e n t i c a l  

t o  th e  c o r r e l a t i o n  m ethod e x c e p t  t h a t  t h e  C o e f f i c i e n t  o f  

d e t e r m i n a t i o n  i s  s u b s t i t u t e d .

The f a c t o r  a n a l y s i s  m ethod i s  a l s o  a  two (2 )  s t e p  

m ethod . F o r  e a c h  econom ic p r o c e s s ,  a s i n g l e  f a c t o r  

a n a l y s i s  i s  com puted f o r  t h e  p r o c e s s e s  s e t  o f  econom ic 

v a r i a b l e s , U sing  t h e  c a l c u l a t e d  f a c t o r  w e i g h t s , a  

w e ig h te d  a v e r a g e  i s  c a l c u l a t e d  by summing t h e  p r o d u c t s  o f  

t h e  f a c t o r  w e ig h ts  an d  th e  o b s e r v a t i o n  v a l u e  f o r  e a c h  

econom ic v a r i a b l e .  The A ppendix  g iv e s  t h e  n o t a t i o n a l  

m ethodo logy  f o r  t h e  in d e x  c a l c u l a t i o n s .

P r e l i m i n a r y  In d e x  T e s t i n g

U sin g  o n ly  q u a r t e r l y  r e p o r t e d  d a t a ,  two (2) in d e x e s  

w ere  form ed u s in g  e a c h  o f  t h e  w e ig h t in g  m e th o d s . The two

(2) in d e x e s  w ere  I n v e s tm e n t  (Narrow) c o n s i s t i n g  o f  S e r i e s



89 and  110 l a g g e d  one p e r i o d ,  and  P r o f i t a b i l i t y  (u s e d  o n ly  

i n  p r e l i m i n a r y  t e s t s )  c o n s i s t i n g  o f  S e r i e s  15 , 1 8 , and 35 

la g g e d  two (2 )  p e r i o d s .  W e ig h t in g s  u s i n g  e a c h  m ethod a r e  

shown on T a b le  6 .

R e g r e s s io n s  w ere  r u n  r e g r e s s i n g  m a rk e t  r e t u r n s  and 

t h e  two (2) in d e x  m odels  f o r  e a c h  w e i g h t i n g  m ethod .

The r e s u l t s  o f  t h i s  t e s t i n g  a r e  fo u n d  on T a b le  7 .

The r e s u l t s  showed t h a t  P r o f i t a b i l i t y  and  I n v e s tm e n t  

(Narrow) w ere  b o th  s i g n i f i c a n t l y  r e l a t e d  t o  m a rk e t  r e t u r n s  

u s i n g  e a c h  o f  t h e  w e ig h t in g  m e th o d s .  The b e s t  w e i g h t i n g  

m ethod was t h e  c o e f f i c i e n t  o f  d e t e r m i n a t i o n  w e i g h t i n g s .

The w o r s t  m ethod was when f a c t o r  w e ig h t s  w ere  u s e d .  T h is  

p r o b a b ly  o c c u r s  b e c a u s e  t h e  w e ig h t s  g e n e r a t e d  a r e  d e p e n d e n t  

upon th e  common r e l a t i o n s h i p  b e tw e e n  t h e  econom ic v a r i a b l e s  

r a t h e r  t h a n  t h e  o t h e r  m ethods w h ich  r e l y  on t h e  

r e l a t i o n s h i p  b e tw e e n  th e  econom ic v a r i a b l e s  and m a rk e t  

r e t u r n s  ^  .

The r e s u l t s  o f  t h e  p r e l i m i n a r y  t e s t s  show t h a t  m a rk e t  

r e t u r n s  a r e  a f u n c t i o n  o f  i n v e s t o r  e x p e c t a t i o n s  o f  f u t u r e  

econom ic o u tc o m e s . F u tu r e  i n v e s tm e n t  and  f u t u r e  

p r o f i t a b i l i t y  m easu re  t h e s e  e x p e c t a t i o n s .

The c o e f f i c i e n t  o f  d e t e r m i n a t i o n  w e i g h t i n g  m ethod 

seems t o  be b e s t .  F u r t h e r  t e s t i n g  u s in g  a l l  q u a r t e r l y  

d a t a  w i l l  b e a r  t h i s  o u t .

R e v i s io n  o f  I n d e x e s  an d  R e s u l t s

R e v is e d  in d e x e s  f o r  t h e  p r o f i t a b i l i t y  and  in v e s tm e n t
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TABLE 6
PRELIMINARY WEIGHTINGS FOR INDEXES

SERIES NUMBER 

P r o f i t a b i l i t y

15.t  +  2

18 t  + 2

35

NAIVE METHOD CORRELATION
WEIGHTS METHOD WEIGHTS

t  + 2

.333

.333

.333

.294

.371

.335

COEFFICIENT OF 
DETERMINANTS 

METHOD WEIGHTS

.255

.410

.335

FACTOR
METHOD

Investm ent 

89t  +  l  

110t  + 1

.5

.5

.552

.448

.603

.397

ANALYSIS
WEIGHTS

-.138

-.529

-.343

.5

.5



TABLE 7
PRELIMINARY INDEX REGRESSION RESULTS

R . = b + b ,I  „ + b0P . mt o 1 o t  2 o t

METHOD bl  ^ l *  b2 t ( b 2}

N aive .43  3 .9 8  .37 3 .7 3  .597 21 .92
(1 = 1)

C o rre la tio n  .43 3 .97  .37 3 .7 0  .599 22 .12
(1 = 2)

C o e f f ic ie n t  o f  D eterm ination  .43 3 .9 4  .37 3 .6 8  .600 22 .22
(1 = 3)

DURBIN
WATSON

2.09  

2 .0 8  

2 .0 6

F actor A n a ly sis  .04  .22  - .5 0  -4 .9 2  .491 12 .57  1 .9 6
(1  = 4)



p r o c e s s e s  a s  w e l l  a s  th e  f o r m a t io n  o f  an  em ploym ent in d e x  

and  a  money and  c r e d i t  i n d e x  w ere  fo rm ed  whan b o th  q u a r t e r l y  

d a t a  and  q u a r t e r l y  t r a n s f o r m e d  m o n th ly  m easu red  v a r i a b l e s  

a r e  i n c l u d e d .

B oth  a  n a r ro w  in v e s tm e n t  in d e x  ( u s in g  o n ly  q u a r t e r l y  

m e a su re d  d a t a )  and  a  b r o a d  i n v e s tm e n t  in d e x  ( u s in g  a l l  

d a t a )  w ere  d e c id e d  t o  be u s e d  i n  t h e  t e s t i n g  e v e n  th o u g h  

th e  c o r r e l a t i o n  w i t h  m a rk e t  r e t u r n s  was im proved  from  

.5005 t o  .6 005 . I  d e c id e d  t o  i n c l u d e  b o th  form s o f  t h e  

in v e s tm e n t  in d e x  b e c a u s e  t h e  c o l l i n e a r i t y  b e tw een  th e  two 

in d e x e s  ( c o r r e l a t i o n  was .7429) was s i g n i f i c a n t l y  l e s s  

when com pared  t o  t h e  c o l l i n e a r i t y  b e tw e e n  th e  o l d  and new 

p r o f i t a b i l i t y  in d e x  w h ic h  was .9 6 7 .  In  a l l  f u r t h e r  t e s t s  

t h e  n a r ro w  and  b ro a d  i n v e s tm e n t  i n d e x e s  a r e  u sed  

i n d i v i d u a l l y ,  b u t  n o t  a t  t h e  same t im e .  A l i s t  o f  t h e  

f i v e  (5) in d e x e s  and t h e i r  econom ic  v a r i a b l e s  c a n  be 

fo u n d  i n  T a b le  8 .

T e s t i n g  o f  two (2 )  and  f o u r  (4) r e v i s e d  in d e x  m odels  

was done f o r  e a c h  w e i g h t i n g  m ethod . The w e ig h t s  and 

c o r r e l a t i o n s  b e tw een  each  in d e x  and m a rk e t  r e t u r n  can be 

found  on T a b le s  9 and  10.

The r e s u l t s  u s i n g  t h e  r e v i s e d  in d e x e s  ( fo u n d  i n  

T a b le  11) w ere  s i m i l a r  t o  th e  p r i o r  w e ig h t in g  m ethod 

c o n c l u s i o n s .  The c o e f f i c i e n t  o f  d e t e r m i n a t i o n  had th e
2

h i g h e s t  e x p l a n a t o r y  pow er as  m easu red  by th e  a d j u s t e d  R s .  

The w o r s t  p e r f o r m in g  w e ig h t in g  m ethod  a g a in  was t h e  f a c t o r
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TABLE 8
LIST OF INDEXES AND THEIR ECONOMIC VARIABLES

SERIES NUMBER SERIES TITLE

PROFITABILITY INDEX -  TIME PERIOD t  + 2

15 P r o f i t s  A fter  Taxes per D o llar  o f S a le s , A ll  
M anufacturing

17 R atio P r ic e  to  Unit Labor C o st, Non-Farm B u sin ess

18 Corporate P r o f i t s  A fter  T axes, 1972 D o lla rs

32 Vendor Perform ance, % o f  Companies R eceiv in g  Slow 
D e liv e r ie s

35 Net Cash Flow, C orporate, 1972 D o lla rs

BROAD INVESTMENT INDEX -  TIME PERIOD t  + 1

7 Value o f  M anufacturer's New O rders, Durable Goods, 
1972 D o lla rs

8 Value o f M anufacturer's New O rders, Consumer Goods 
& M a te r ia ls , 1972 D o lla rs

12 Index o f Net B u sin ess Formation

13 Number o f  New B u sin ess In corp oration s

28 New P r iv a te  Housing

89 Gross P r iv a te  D om estic F ix  In vestm en t, T ota l  
R e s id e n t ia l ,  1972 D o lla rs

110 T ota l Funds R a ised , P r iv a te  N on-F inancia l Borrowers 
C red it Market

NARROW INVESTMENT INDEX -  TIME PERIOD t  + 1

89 Gross P r iv a te  D om estic F ix  In vestm en t, T o ta l 
R e s id e n t ia l ,  1972 D o lla r s

110 T ota l Funds R a ised , P r iv a te  N on -F in an cia l Borrowers 
C red it Market

EMPLOYMENT INDEX -  TIME PERIOD t  + 1

1 Average Work Week of P roduction  Workers

3 L ayoff Rate

MONEY AND CREDIT INDEX -  TIME PERIOD t  + 1

105 Money Supply Ml-B, 1972 D o lla rs

106 Money Supply M2, 1972 D o lla rs
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TABLE 9
LIST OF INDEXES AND THEIR ECONOMIC VARIABLES AND WEIGHTS

SERIES
NUMBER

15

17

18 

32

35

7

8

12

13

28

. 89

110

89

110

1
3

105

106

__________________ SERIES TITLE_________________

PROFITABILITY INDEX (t+ 2 )

P r o f i t s  A fter  Taxes p er D o lla r  o f  S a le s ,
A l l  M anufacturing C orporations

R atio P r ic e  to  U nit Labor C ost, Non-Farm 
B u sin ess

Corporate P r o f i t s  A fter  Taxes, 1972 D o lla rs

Vendor Perform ance, % o f  Companies 
R eceiv in g  Slow D e liv e r ie s

Net Cash Flow, C orporate, 1972 D o llars

BROAD INVESTMENT INDEX (t+ 1)

Value o f M anufacturer's New O rders, Durable 
Goods, 1972 D o lla rs

Value o f M anufacturer's New O rders,
Consumer Goods & M a te r ia ls , 1972 D o lla rs

Index o f  Net B u sin ess Formation

Number o f  New B u sin ess In corp ora tion s

New P r iv a te  Housing

Gross P r iv a te  Dom estic F ix Investm ent,
T o ta l R e s id e n t ia l ,  1972 D o lla rs

T ota l Funds R aised , P r iv a te  N on-F inancia l 
Borrowers C red it Market

NARROW INVESTMENT INDEX (t+ 1 )

Gross P r iv a te  Dom estic F ix  In vestm en t,
T ota l R e s id e n t ia l ,  1972 D o lla rs

T ota l Funds R aised , P r iv a te  N on -F inancia l 
Borrowers C redit Market

EMPLOYMENT INDEX (t+ 1 )

Average Work Week o f P roduction  Workers 

L ayoff Rate

MONEY AND CREDIT INDEX (t+ 1 )

Money Supply Ml-B, 1972 D o lla rs  

Money Supply M2, 1972 D o lla rs

SERIES
WEIGHT

.181

.110

.290

.182

.237

.136

.167

.225

.093

.089

.175

.115

.603

.397

.5

- . 5

.549

.451
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TABLE 10
CORRELATION WITH MARKET RETURNS FOR 

EACH INDEX AND WEIGHTING METHOD

ECONOMIC INDEX

P r o f i t a b i l i t y  

Narrow Investm ent 

Broad Investm ent  

Employment 

Money and C red it

WEIGHTING METHOD
COEFFICIENT OF 

NAIVE CORRELATION DETERMINATION FACTOR

.517 .522  .525  - .4 9 5

.493 .497 .501 .092

.591 .597 .601 - .5 7 7

.521 .521 .521  .004

.435 .436  .437 .087
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TABLE 11
MARKET RETURNS AND SINGLE ECONOMIC INDEX RESULTS 

USING COEFFICIENT OF DETERMINATION WEIGHTS

ECONOMIC
INDEX bl t ( b L) R2 D.W. S.R . SPEARMAN'S t

In 0 .6 0 1 6.718 0 .353 2 .038 5 .332 -1 .2 0 4

P 0 .5 2 5 5 .511 0 .2 6 6 1 .992 6 .035 -0 .6 9 7

i
O'

E 0 .5 2 1 5 .4 5 6 0 .2 6 2 2.034 6,027 -0 .7 7 6

i M 0.437 4 .341 0 .181 1.957 4.802 -0 .3 1 4

I 0 .501 5 .172 0.241 2 .036 5.021 -1 .4 5 8o



m eth o d . G iven  t h i s  r e s u l t  i t  was d e c id e d  t h a t  th e

c o e f f i c i e n t  o f  d e t e r m i n a t i o n  w e ig h t in g  m ethod  w ould  be

u se d  i n  f u r t h e r  t e s t i n g .

R e g r e s s io n s  w ere  r u n  u s in g  t h e  c o e f f i c i e n t  o f

d e t e r m i n a t i n g  w e i g h t i n g  m e th o d o lo g y  f o r  a  two ( 2 ) ,  t h r e e

( 3 ) ,  an d  f o u r  (4) i n d e x  m odel.  The t h r e e  (3 )  i n d e x  m odels

a lw ay s  i n c l u d e d  th e  in v e s tm e n t  in d e x  and t h e  p r o f i t a b i l i t y

in d e x  w i t h  t h e  em ploym ent in d e x  o r  t h e  money and  c r e d i t

i n d e x  a d d e d .  The r e s u l t s  show t h e  b e s t  t e s t  m odel

i n c l u d e d  t h e  o l d  i n v e s tm e n t  in d e x ,  r e v i s e d  p r o f i t a b i l i t y

in d e x ,  and th e  em ploym ent in d e x  and c a n  be fo u n d  i n  T a b le
”212. T h is  in d e x  m odel h a d  an R o f  .3865 w h ich  was o n ly

m a r g i n a l l y  b e t t e r  t h a n  t h e  two (2 )  in d e x  m odels  o f  t h e  o ld
“2i n v e s tm e n t  in d e x  and r e v i s e d  p r o f i t a b i l i t y  t h a t  h a d  an  R 

o f  .3 8 4 .  The r e s u l t s  show in v e s tm e n t  and p r o f i t a b i l i t y  

was s i g n i f i c a n t  a t  a l l  l e v e l s  o f  t e s t i n g  w h i l e  em ploym ent 

was o n ly  s i g n i f i c a n t  a t  t h e  .10  l e v e l .  S in c e  t h e  r e s u l t s  

b e tw een  e a c h  o f  t h e  d i f f e r e n t  m odels  w ere  so  s m a l l  i t  was 

d e c id e d  to  u s e  a l l  f o u r  (4) t y p e s  o f  in d e x e s  i n  t h e  

i n d i v i d u a l  s e c u r i t y  t e s t i n g .

The r e a s o n  f o r  t h i s  d e c i s i o n  was to  a l l o w  f o r  b r o a d e r  

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

s e c u r i t i e s  a r e  r e l a t e d  t o  s i m i l a r  econom ic p r o c e s s e s .

S t a t i s t i c a l  t e s t i n g  o f  t h e  i n d e x e s  shows t h a t  one 

c o u ld  n o t  r e j e c t  t h e  h y p o t h e s i s  t h a t  t h e y  a r e  n o r m a l ly  

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

d i s t r i b u t e d  and  h av e  c o n s t a n t  v a r i a n c e .
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b, I  1 n

TABLE 12
MARKET RETURNS AND MULTI ECONOMIC INDEX RESULTS

USING COEFFICIENT OF DETERMINATION WEIGHTS
R = b + bnI  . + b,P„ +  b,E  +  b.M,. mt o l n t  2 t  3 t  4 t

t(b ^ ) b2 t ( b 2) b3 t (b 3 ) l 4 t ( b 4) R2

Two Index 0.604 3 .9 1 8 0 .283  2 .055 — — — 0.378

Three Index 0 .527 2 .763 0 .2 5 6  1 .790 0 .155  0 .693 00 00 0 .374

Three Index 0 .533 3 .088 0 .2 6 9  1 .946 — 0.103 0 .914 0 .3 7 6

Four Index 0.443 2.113 0 .239  1 .658 0 .1 2 0  0 .767 0 .114 0.969 0 .373

I
4>00
1 Rmt = b +  o V o t  +  b2Pt + b3Efc + b4Mfc

b. I 1 o t ( b x) b2 t ( b 2) b3 t (b 3 ) b4 t ( b 4) R2

TWo Index 0.401 3 .6 9 5 0 .4 7 0 4 .099 —  ------ — — 0 .384

Three Index 0 .342 3 .0 7 2 0 .331 2 .466 0.247 1 .898 — — 0.387

Three Index 0.347 2 .8 4 5 0 .433 3 .5 8 9 — 0 .112 0 .9 8 0 0 .3 6 6

Four Index 0.299 2 .4 3 0 0 .3 0 6 2.217 0 .237  1 .811 0 .093 0.825 0..366



C o n c lu s io n s

The r e s u l t s  o f  t h i s  c h a p t e r  p ro v e  t h a t  m a rk e t  r e t u r n s  

a r e  a  f u n c t i o n  o f  i n v e s t o r  e x p e c t a t i o n s  o f  f u t u r e  econom ic 

o u tc o m e s . A c o e f f i c i e n t  o f  d e t e r m i n a t i o n  w e ig h t in g  m ethod  

i s  shown to  p e r fo rm  b e s t  when econom ic p r o c e s s  in d e x e s  a r e  

fo rm ed . The two (2) b e s t  p e r fo r m in g  in d e x e s  r e p r e s e n t  t h e  

i n v e s tm e n t  (n a rro w  and b ro a d )  and  p r o f i t a b i l i t y  p r o c e s s e s .

G iven  t h e  r e s u l t s  o f  t h i s  c h a p t e r ,  t h e  n e x t  s t e p  i s  

t o  p ro v e  t h a t  m a rk e t  r e t u r n s  a r e  s i g n i f i c a n t l y  r e l a t e d  to  

s e c u r i t y  r e t u r n s  a s  t h e  c a p i t a l  m a rk e t  a s s e t  p r i c i n g  m odel 

show s. S i g n i f i c a n c e  o f  t h i s  t e s t i n g  w i l l  a l lo w  th e  

s u b s t i t u t i o n  o f  econom ic in d e x e s  f o r  m a rk e t  r e t u r n s  to  

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

same s e t  o f  econom ic in d e x e s  t h a t  i n v e s t o r s '  u s e  t o  fo rm  

t h e i r  e x p e c t a t i o n s  o f  f u t u r e  econom ic ou tcom es .
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 ̂ ^The r i s k - f r e e  r a t e  was i n c l u d e d  i n  t h e  p r e l i m i n a r y
t e s t i n g .  T h is  was done t o  s e e  i f  t h e  e x p l a n a t o r y  pow er 
o f  i n v e s t o r s  e x p e c t a t i o n s  o f  s h o r t - t e r m  i n t e r e s t  r a t e s  
i n c r e a s e s  t h e  e x p l a n a t o r y  pow er o f  t h e  t e s t  e q u a t i o n s .  
D ata  was o b t a i n e d  from  t h e  I b b o t s o n  and S i n q u e f i e l d  
(1976) s tu d y .

The t e s t  r e s u l t s  u s in g  t h e  r i s k - f r e e  r a t e  i n  a  s i n g l e  
in d e x  w ere  as e x p e c t e d .  The r i s k - f r e e  r a t e  was 
s i g n i f i c a n t l y  n e g a t i v e l y  r e l a t e d  t o  m a rk e t  r e t u r n s .
T h is  s u p p o r t s  t h e  C a p i t a l  A s s e t  P r i c i n g  Model s i n c e  as  
i n t e r e s t  r a t e s  r i s e  t h e  e x p e c te d  v a l u e  o f  f u t u r e  c a s h  
f lo w s  f a l l  and  m a rk e t  v a l u e s  m u st a d j u s t  downwards.
The c o e f f i c i e n t  c o r r e l a t i o n  b e tw een  t h e  r i s k - f r e e  r a t e  
and m a rk e t  r e t u r n s  was - .2 9 7 5 3  w i t h  a  " t "  v a l u e  o f  
-2 .7 8 7 4 9  and  a D u rb in -W a tso n  s t a t i s t i c  o f  1 .7 9 7 0 8 .
When t h e  r i s k - f r e e  r a t e  was in c l u d e d  i n  t h e  two (2) 
in d e x  r e g r e s s i o n s ,  t h e  t e s t  r e s u l t s  w e re  i n s i g n i f i c a n t  
a t  t h e  .05  l e v e l  f o r  e ach  w e ig h t in g  m ethod . The 
r i s k - f r e e  r a t e  r e d u c e d  t h e  " t  v a l u e s  f o r  e a c h  in d e x  
th o u g h  a l l  re m a in e d  h i g h l y  s i g n i f i c a n t .

One can  c o n c lu d e  t h a t  i n v e s t o r s  e x p e c t a t i o n s  o f  i n t e r e s t  
r a t e s  i s  a l s o  p a r t i a l l y  e x p l a i n e d  by e x p e c t a t i o n s  o f  
f u t u r e  econom ic o u tco m es .  As f o r  i t s  u s e  a s  an  
e x p l a n a t o r y  v a r i a b l e  o f  m a rk e t  r e t u r n s , t h e  econom ic 
in d e x e s  d o m in a te .  G iven  t h e s e  r e s u l t s  f u r t h e r  t e s t i n g  
w i t h  t h e  r i s k - f r e e  r a t e  was o m i t t e d .
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CHAPTER 4.
SECURITY RETURNS AND MARKET RETURNS

The p u rp o se  o f  t h i s  c h a p t e r  i s  to  t e s t  t h e  v a l i d i t y

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

r e t u r n s  s i g n i f i c a n t l y  r e l a t e d  t o  m a rk e t  r e t u r n s .  The 

im p o r ta n c e  o f  t h i s  t e s t i n g  i s  t h a t  i t  w i l l  a l lo w  th e  

s u b s t i t u t i o n  o f  econom ic in d e x e s  f o r  m a rk e t  r e t u r n s  and  to  

t e s t  i f  s e c u r i t y  r e t u r n s  a r e  s i g n i f i c a n t l y  r e l a t e d  to  t h e  

same s e t  o f  econom ic in d e x e s  a s  m a rk e t  r e t u r n s  a s  w e l l  as  

b e tw e e n  i n d i v i d u a l  s e c u r i t i e s .

S e c u r i t y  and  M ark e t R e tu rn  R e s u l t s

R e g r e s s io n s  w e re  r u n  u s i n g  t h e  s i n g l e  in d e x  c a p i t a l  

a s s e t  p r i c i n g  m odel f o r  ea c h  s e c u r i t y  i n  t h e  sa m p le .

R e s u l t s  can  b e  fo u n d  on T a b le  13.

The r e s u l t s  o f  t h e  t e s t s  o f  s i g n i f i c a n c e  f o r  t h e

s e c u r i t y  r e g r e s s i o n s  show 41 s e c u r i t i e s  w e re  s i g n i f i c a n t l y  

r e l a t e d  t o  m a rk e t  r e t u r n s  a t  t h e  .01  l e v e l  o f  s i g n i f i c a n c e .  

Two a d d i t i o n a l  s e c u r i t i e s  (A m erican  S t o r e s  and B u rro u g h s)  

a r e  s i g n i f i c a n t  a t  t h e  .05  l e v e l  o f  s i g n i f i c a n c e ,  b u t  

K e n n e c o t t  Copper and  P h e lp s  Dodge w ere  n o t  s i g n i f i c a n t  a t  

e i t h e r  l e v e l .  T h is  r e s u l t  r a i s e s  t h e  q u e s t i o n  i f  t h e  

t r a d i t i o n a l l y  u s e d  s i n g l e  in d e x  c a p i t a l  a s s e t  p r i c i n g  

model i s  e x - a n t e  e f f i c i e n t  f o r  a l l  s e c u r i t i e s  o r  can  a 

m u l t i - i n d e x  m odel im prove  s t a t i s t i c a l  t e s t i n g .
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TABLE 13
MARKET MODEL RESULTS -  NONDURABLE GOODS GROUP

C CMP ANY NAME bl t (b x ) R2

American A ir L ines 0 .467 4 .718 0..208
American Home Products 0 .454 4.558 0..196
American S tores 0 .246 2 .271 0,.049
AT&T 0.499 6.167 0,.240
B r is to l  tfyers 0 .412 4 .0 4 0 0..159
B u rlin gton  In d u str ie s 0 .3 4 8 3 .3 2 5 0,.110
Burroughs 0 .244 2.254 0,.048
C elanese 0 .277 2 .578 0..065
C h essie  Systems 0 .364 3 .4 9 5 0,.122
C lu e tt  Peabody 0.493 5.068 0,.234
Columbia P ic tu r e s 0 .302 2.836 0..080
Commonwealth Edison 0 .385 3 .7 3 1 0,.138
Federated D ept. S tores 0.417 4 .1 0 5 0,,164
General Foods 0 .3 0 8 2.890 0..083
I.B .M . 0.477 4.847 0..217
R.H. Macy's 0 .468 4 .7 4 0 0..210
Munsingwear 0.333 3 .158 0,.100
P a c i f ic  Gas & E le c tr ic 0 .298 2.797 0,.079
Pan American A ir lin e s 0.487 4 .9 8 5 0,.227
Safeway S tores 0.313 2.948 0..087
Standard Brands 0 .3 7 9 3.667 0..133
J .P . Stevens 0 .4 4 6 4 .4 5 5 0..189
Tw entieth Century Fox 0 .382 3 .6 9 0 0..135
Union O il o f  CA 0 .285 2 .656 0..070

SPEARMAN'S STUDENTIZED
D.W. F t  TEST RANGE TEST

1 .7 0 1 22.260 0 .041 6.634
2.276 20 .775 0 .812 6.823
1 .653 5.157 1 .3 7 6 7 .114
2.187 26.595 0 .497 5.344
1.677 16.322 1 .441 6.587
1 .8 3 0 11 .056 0 .951 5.273
2.321 5 .081 -0 .3 7 4 5 .431
1 .981 6 .646 1 .340 4 .5 7 4
1 .761 12 .215 0.349 7.623
1 .889 25.685 0.957 4.827
2 .054 8 .043 1 .0 4 0 6 .884
2.003 13 .920 0 .992 6.197
2.054 16.851 0 .533 5 .941
2 .185 8 .3 5 2 -0 .7 3 1 6.621
2 .100 23.493 -0 .5 3 2 5.363
2.373 22.468 0 .370 6 .306
2.033 9.973 0.507 7.177
2 .082 7 .823 -0 .1 4 5 5 .495
1 .814 24.850 2.254 6 .866
1.737 8 .691 -1 .2 7 5 5.467
1 .770 13.447 0.987 5.539
1 .567 19.847 1 .736 5.554
2 .080 13 .616 1.867 5 .336
1 .825 7 .054 1 .658 5 .336



MARKET MODEL

COMPANY NAME bl t ( b l )

A llie d  Chemical 0 .332 3 .143
Armco S t e e l 0 .435 4 .3 2 1
Boeing 0 .323 3 .058
C a te r p il le r  Tractor 0.507 5.257
Chicago Pneumatic 0 .429 4 .2 4 2
C hrysler 0 .463 4 .674
Clark Equipment 0 .3 6 5 3.603
Crown Z ellerb ach 0.363 3 .4 9 0
Dupont 0 .419 4 .123
General Cable 0 .314 2 .954
General Motors 0.561 6.061
General S ig n a l 0 .442 4 .4 0 2
In te r n a t io n a l Paper 0 .472 4 .7 9 4
Joy M anufacturing 0 .423 4 .174
K ennecott Copper 0.103 0 .9 2 2
McGraw H i l l 0 .501 5.173
P helps Dodge 0.193 1 .760
Pullman 0.257 2.377
Revere Copper & Brass 0 .2 6 0 2.404
U .S . S te e l 0 .401 3 .9 1 0
U nited Technology 0 .396 3 .859

TABLE 13 (CONT.)
RESULTS - DURABLE GOODS GROUP

R2 D.W. F
SPEARMAN'S 

t  TEST
STUDENTIZED 
RANGE TEST

0.099 1 .975 9 .878 -0 .2 6 8 6.049
0 .179 1 .681 18.071 -1 .5 8 4 5.000
0 .093 1 .889 9 .3 5 6 0 .0 2 9 4.927
0.247 1.758 27.635 1 .071 5.348
0 .173 1 .878 17.994 -0 .5 4 3 4 .749
0 .2 0 5 2 .6 0 6 21.849 1 .808 7 .012
0 .122 1.787 12 .268 0.091 4.653
0 .121 1 .741 12.178 -0 .0 6 1 4 .929
0 .165 1.669 17.003 0 .247 6 .495
0.087 1.777 8 .7 2 6 -0 .2 1 2 5.309
0 .3 0 6 2 .174 36 .739 1 .249 5.578
0 .1 8 5 1 .772 19.378 1.228 5.160
0.213 2 .050 22.986 0 .332 5 .000
0.169 1.637 17.425 -0 .0 5 1 4 .9 0 0

-0 .0 0 2 1 .775 0 .8 5 0 -0 .0 7 4 5.833
0.241 1 .8 4 2 26.765 -0 .6 5 2 5 .412
0 .0 2 5 1 .486 3 .010 -0 .7 7 3 5.727
0.654 1.366 5.651 1.229 4 .473
0 .0 5 6 1 .724 5.777 0.400 6.655
0 .150 1 .631 15 .284 0 .761 5 .616
0 .1 4 6 1 .7 8 5 14.894 0 .017 4 .672



R e s u l t s  o f  t h e  D u rb in -W a tso n  t e s t  o f  s i g n i f i c a n c e  

f o r  s e r i a l  c o r r e l a t i o n  show o n ly  one (1 )  s e c u r i t y  

( C h r y s l e r )  c o u ld  b e  s a i d  t o  h a v e  a p ro b le m  o f  s e r i a l  

c o r r e l a t i o n .  The h y p o t h e s i s  o f  h o m o s c e d a s t i c i t y  c o u ld  be 

a c c e p te d  a t  t h e  ,01  l e v e l  f o r  a l l  s e c u r i t i e s  u s in g  

S p e a rm a n 's  " t "  t e s t .  The h y p o t h e s i s  t h a t  r e t u r n s  a r e  

n o r m a l ly  d i s t r i b u t e d  i s  r e j e c t e d  f o r  12 f i r m s  u s in g  t h e  

S t u d e n t i z e d  Range t e s t .

The r e s u l t s  f o r  b o t h  g r o u p in g s  a r e  s i m i l a r  f o r  a l l  

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

Of t h e  12 s e c u r i t i e s  t h a t  r e j e c t  t h e  n u l l  h y p o t h e s i s  t h a t  

t h e i r  r e t u r n s  a r e  n o r m a l ly  d i s t r i b u t e d ,  n i n e  (9 )  a r e  from  

t h e  n o n - d u r a b l e  g ro u p .

C o n c lu s io n s

The s e c u r i t y  sam ple  u s in g  th e  c a p i t a l  a s s e t  p r i c i n g  

model i s  r e p o r t e d  and  a n a ly z e d .  The r e s u l t s  show t h a t  41 

s e c u r i t i e s  a r e  s i g n i f i c a n t l y  r e l a t e d  t o  m a rk e t  r e t u r n s ,  

and t h e r e  a r e  n o t  any  s t a t i s t i c a l  t e s t i n g  p ro b le m s  p r e s e n t .  

G iven  t h e  above  r e s u l t s ,  t h e  n e x t  s t e p  i s  t o  s u b s t i t u t e  

econom ic in d e x e s  f o r  m a rk e t  r e t u r n s  and t e s t  i f  s e c u r i t y  

r e t u r n s  a r e  s i g n i f i c a n t l y  r e l a t e d  t o  t h e  same econom ic 

i n d e x e s  t h a t  i n v e s t o r s '  u s e  t o  fo rm  t h e i r  e x p e c t a t i o n s  o f  

f u t u r e  econom ic o u tc o m e s .  I n  a d d i t i o n ,  t h e  q u e s t i o n  o f  

e x - a n t e  e f f i c i e n c y  o f  m a rk e t  r e t u r n s  w i l l  be f u r t h e r  

e x a m in e d .
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CHAPTER 5.
TESTING SECURITY RETURNS AND ECONOMIC INDEXES

T h is  c h a p t e r  c o n c e rn s  i t s e l f  w i t h  t e s t i n g  t h e  

r e l a t i o n s h i p  b e tw e e n  i n d i v i d u a l  s e c u r i t i e s ' r e t u r n s  an d  th e  

econom ic in d e x e s .  T e s t s  a r e  r u n  u s in g  s e c u r i t y  r e t u r n s  w i t h  

e a c h  in d e x  i n d i v i d u a l l y  an d  th e n  w i t h  v a r i o u s  c o m b in a t io n s .  

R e s u l t s  a r e  a n a ly z e d  t o  s e e  i f  i n d i v i d u a l  s e c u r i t y  r e t u r n s  

a r e  a  f u n c t i o n  o f  i n v e s t o r  e x p e c t a t i o n s  o f  f u t u r e  

econom ic outcom es a s  w e l l  a s  com pared  t o  t h e  r e s u l t s  

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

The 45 com panies  s e c u r i t y  r e t u r n s  w ere  r e g r e s s e d  w i th  

t h e  f i v e  (5) econom ic i n d e x e s .  The f o l lo w in g  e q u a t i o n  was 

r u n :
5

R_. _ = b_ + 2 .  b - I .
j

w h ere :

R^t  = s e c u r i t y  i ’s r e t u r n  i n  p e r i o d  t

I j t  = in d e x  j ' s  p e r c e n t a g e  change  i n  p e r i o d  t

t  = 1, . . . .  82

j  = 1 f o r  Narrow In v e s tm e n t  In d e x  

= 2 f o r  B road  In v e s tm e n t  In d ex  

= 3 f o r  P r o f i t a b i l i t y  In d ex  

= 4 f o r  Employment In d e x  

= 5 f o r  Money an d  C r e d i t  In d e x  

f o r :

a )  ea c h  j  i n d i v i d u a l l y

b) j  = 1 and  3
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c) -  1, 3 , 4

d) = 1 , 3, 5

e) -  1. 3 , 4, 5

f ) = 2 , 3

s) -  2 , 3 , 4

h ) = 2 , 3 , 5

i ) = 2 , 3 , 4 , 5

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

on T a b le s  14a and 1 4 b .

S in g le  I n d e x  T e s t  F in d in g s

The i n d i v i d u a l  r e s u l t s  showed t h a t  o n ly  s i x  (6) f i r m s  

w ere  n o t  s i g n i f i c a n t l y  r e l a t e d  t o  a t  l e a s t  one (1 )  o f  th e  

in d e x e s  a t  t h e  .10  l e v e l  o f  s i g n i f i c a n c e .  T hese  f i r m s  

w ere  A l l i e d  C h e m ic a l ,  B u r ro u g h s ,  C la r k  E q u ip m en t,

K e n n e c o t t  C opper, and P h e lp s  Dodge. At t h e  .05  l e v e l  o f  

s i g n i f i c a n c e  one a d d i t i o n a l  f i r m  ( Jo y  M a n u fa c tu r in g )  can  

be  i n c lu d e d  i n  t h i s  g r o u p . The b e s t  e x p l a n a t o r y  econom ic 

in d e x  was p r o f i t a b i l i t y  w h ich  was s i g n i f i c a n t  f o r  36 f i r m s  

a t  t h e  .05 l e v e l  and 25 f i r m s  a t  th e  .01  l e v e l .

When t h e  g ro u p s  w ere  exam ined  t h e r e  was some 

d iv e r g e n c e .  At t h e  .05 l e v e l  o f  s i g n i f i c a n c e  o n ly  two (2) 

f i r m s  (B u rro u g h s  an d  U nion O i l  o f  CA) o f  t h e  s e v e n  (7 )  

com panies  n o t  s i g n i f i c a n t l y  r e l a t e d  t o  a t  l e a s t  one (1) 

econom ic in d e x  comes from  t h e  n o n - d u r a b l e  goods g ro u p .
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TABLE 14a 
SINGLE ECONOMIC INDEX RESULTS 

DURABLE GOODS GROUP 
t  AND r VALUES

COMPANY NAME t In

n* M o *P 4 S i r ln rlo rP r E rM

A llie d  Chemical 0 .843 0 .509 1 .624 0 .054 -0 .6 3 7 0 .0 9 4 0.057 0 .179 0 .0 0 6 0.071
Armco S te e l 2 .303 1 .9 3 0 2 .895 1 .491 0 .324 0 .249 0.211 0 .308 0.164 0 .0 3 6
Boeing 2 .296 1.920 3 .0 0 5 1 .115 1 .879 0 .249 0 .2 1 0 0 .318 0 .128 0 .206
C a te r p il le r  Tractor 3 .134 2 .416 4 .077 2.077 0 .872 0 .3 3 1 0 .261 0 .415 0 .2 2 6 0.203
Chicago Pneumatic 3 .508 2.584 3 .843 1 .444 0.773 0 .365 0.278 0 .395 0 .159 0 .086
C hrysler 3 .0 3 4 2.394 3 .045 1 .5 8 0 2.017 0 .321 0.259 0 .3 2 2 0 .1 7 4 0 .220
Clark Equipment 1 .2 3 2 0.759 0 .9 1 6 -0 .4 7 0 0 .872 0 .1 3 6 0 .085 0 .102 -0 .0 5 2 0.097
Crown Z ellerb ach 1.597 1 .0 8 0 2.759 1 .089 -0 .3 9 8 0 .1 7 6 0 .120 0 .295 0 .121 -0 .0 4 4
Dupont 4 .041 3 .2 8 6 2 .230 2.805 0 .9 6 5 0 .412 0 .3 4 5 0 .242 0 .299 0.107
G eneral Cable 1 .774 1.043 2.527 1 .294 0 .172 0 .195 0 .116 0 .272 0.143 0 .019
G eneral Motors 4 .233 2.673 3 .184 2 .8 9 6 2.112 0 .428 0 .2 8 6 0 .335 0 .308 0 .2 3 0
G eneral S ig n a l 3 .0 3 8 1 .492 4.163 2.702 2 .779 0 .3 2 2 0 .1 6 5 0 .422 0 .289 0.297
In te r n a tio n a l Paper 2 .6 1 0 2.174 3 .1 5 8 1.944 0.783 0 .2 8 0 0 .236 0 .333 0 .212 0.087
Joy M anufacturing 1 .145 0.688 1.828 1.063 0.993 0 .127 0.077 0 .2 0 0 0.118 0 .110
K ennecott Copper -1 .0 2 2 -0 .9 8 0 -0 .5 8 1 -0 .9 5 4 -1 .0 5 3 0.114 0 .109 -0 .0 6 5 -0 .1 0 6 -0 .1 1 7
McGraw H i l l 2 .029 1 .332 2 .778 1 .2 1 0 1 .1 8 1 0.221 0.147 0.297 0.134 0 .1 3 1
P helps Dodge 0 .098 -0 .3 1 2 0 .713 -0 .4 6 9 -0 .0 8 5 0 .0 1 1 -0 .0 3 5 0 .0 7 9 -0 .0 5 2 -0 .0 0 9
Pullman 0 .7 4 0 0 .6 8 0 2 .754 1.014 0 .0 4 6 0 .0 8 2 0 .0 7 6 0.294 0.113 0 .0 4 6
Revere Copper & B rass 1 .686 1 .0 7 6 2 .168 0.808 0 .258 0 .185 0 .1 1 9 0 .2 3 6 0 .090 0.029
U .S . S t e e l 2 .2 4 6 1 .3 6 0 1 .9 6 6 1 .1 7 9 -0 .0 0 1 0.244 0 .1 5 0 0 .215 0 .131 0 .0 0 0
United Technology 2.668 1 .910 3 .2 2 8 1 .742 1.029 0 .225 0 .209 0.339 0 .191 0 .114



TABLE 14a (CONT.)
SINGLE ECONOMIC INDEX RESULTS 

NONDURABLE GOODS GROUP 
t  AND r VALUES

COMPANY NAME fcIn CP t Io fcE *M r In rP r lo r E rM

American Air L ines 2 .908 4 .0 5 2 1.897 2 .179 1 .3 0 5 0 .309 0 .413 0 .208 0 .236 0.144
American Home Products 1 .1 9 9 2.177 0 .712 1 .0 4 0 1 .858 0.133 0 .2 3 6 0 .079 0 .1 1 5 0.203
American S tores -0 .0 4 5 2 .550 -1 .6 1 8 0.087 -0 .7 3 6 -0 .0 0 5 0 .274 -0 .1 7 8 0 .010 -0 .0 8 2
AT&T 1 .9 5 9 3 .4 7 5 1 .078 1 .785 1 .441 0.214 0 .362 0 .1 2 0 0 .1 9 6 0 .1 5 0
B r is to l  Myers 0 .082 3 .011 0 .105 0 .5 2 6 1 .099 0 .089 0 .319 0 .012 0 .059 0 .122
B u rlin gton  In d u str ie s 1 .508 2 .145 -0 .1 7 0 1 .861 0 .884 0 .1 6 6 0 .233 -0 .0 1 9 0.204 -0 .0 0 6
Burroughs 0 .388 0.624 0 .082 0 .328 0 .714 0 .043 0 .070 0 .009 0.037 0.080
C elanese 3 .8 5 0 2 .9 7 0 2.055 2.108 1.787 0 .3 9 5 0 .315 0 .224 0 .229 0 .196
C h essie  Systems 0 .546 2 .782 -0 .1 9 1 0 .495 0 .391 0 .0 6 1 0.297 -0 .0 2 1 0 .055 0.044
C lu e tt  Peabody 4 .175 2.931 2.992 3 .027 1 .908 0 .423 0 .311 0.317 0 .3 2 1 0 .209
Columbia P ic tu r e s 2 .226 2.769 -0 .0 9 2 1 .381 0 .420 0 .2 4 6 0 .296 -0 .0 1 0 0 .153 -0 .0 4 7
Commonwealth Edison 1 .335 3 .296 1 .002 1 .6 1 5 1.283 0.147 0 .346 0 .111 0 .178 0 .142
Federated Dept. S tores 1 .636 2.761 0 .702 1 .030 -0 .2 2 4 0 .1 8 0 0 .2 9 5 0 .078 0 .114 -0 .0 2 5
G eneral Foods 0 .865 2.857 -0 .4 2 9 0 .988 -0 .0 0 5 0 .096 0 .304 -0 .0 4 8 0 .1 1 0 -0 .0 0 1
I.B.M . 0.973 2.172 0 .058 0 .755 1 .854 0 .108 0 .2 3 6 0 .006 0 .084 0 .203
R.H. Macy's 2 .569 1 .877 1.362 1 .2 8 5 1 .735 0 .2 7 6 0 .2 0 5 0 .1 5 0 0 .142 0 .1 9 0
Munsingwear 2 .526 1 .331 1.577 1 .569 -0 .1 4 4 0 .272 0.147 0 .174 0 .173 -0 .0 1 6
P a c i f ic  Gas & E le c tr ic 0 .704 2.044 0 .043 0 .724 0 .990 0 .079 0 .223 0 .005 0 .081 0 .110
Pan American A ir L ines 1 .9 5 4 3 .564 0.867 1.934 1 .492 0 .213 0 .370 0.097 0 .211 0 .165
Safeway S to res 0 .545 2.411 -1 .0 6 1 0 .7 3 1 -0 .8 2 7 0.061 0 .260 -0 .1 1 8 0 .081 -0 .0 9 2
Standard Brands 1.207 2 .372 0 .070 0.847 0 .0 0 0 0 .134 0 .2 5 6 0 .008 0.094 0 .0 0 0
J .P . S tevens 4 .025 3 .671 2.828 3 .081 0.884 0 .410 0 .3 8 0 0.301 0 .326 0 .098
Tw entieth Century Fox 1 .582 2.973 0.464 1 .192 1.119 0.174 0 .315 0 .052 0 .132 0.124
Union O il o f CA 0 .1 3 6 1 .2 8 4 0 .130 0 .102 1 .784 0 .015 0 .142 0 .015 0 .011 0 .1 9 6



TABLE 14b 
MULTI INDEX REGRESSION RESULTS 

NONDURABLE GOODS GROUP

COMPANY NAME bl tCbj) b2 t ( b 2) R2 D.W. F

American A ir L ines 0 .074 0 .555 0 .3 6 5 2 .729 0.153 1 .859 8.293
American Home Products -0 .0 3 3 -0 .2 3 1 0.258 1 .805 0 .033 2.314 2 .368
American S to res -0 .3 1 0 -2 .2 6 4 0 .474 3 .4 5 8 0 .110 1 .791 5 .981
AT&T -0 .0 3 3 -0 .2 4 1 0 .383 2 .798 0 .110 2 .035 5 .995
B r is t o l  bfyers -0 .1 9 8 -1 .4 4 2 0.447 3.247 0 .103 2.038 5.633
B u rlin gton  In d u str ie s 0 .027 0 .1 9 2 0 .2 1 6 1 .508 0 .031 1 .866 2.292
Burroughs -0 .0 0 3 -0 .0 1 7 0.071 0 .486 -0 .0 2 0 2 .445 0.193
C elanese 0 .329 2.443 0.103 0 .768 0 .141 2 .050 7 .670
C h essie  Systems -0 .2 2 3 -1 .6 1 2 0 .4 4 0 3 .1 8 8 0 .095 1 .889 5.267
C lu e tt  Peabody 0 .3 8 0 2 .856 0.067 0 .501 0 .151 1 .8 5 2 8 .757
Columbia P ic tu r e s 0 .094 0 .6 7 2 0 .235 1.678 0 .070 2 .015 4 .033
Commonwealth Edison -0 .1 2 8 -0 .9 3 4 0 .428 3 .1 2 1 0.107 1 .950 5.858
Federated D ept. S tores -0 .0 1 7 -0 .1 2 2 0 .3 0 6 2 .178 0 .064 2.147 3 .7 7 2
G eneral Foods -0 .1 7 0 -1 .2 2 8 0 .414 2.983 0.087 2 .140 4 .8 6 0
I.B .M . -0 .0 7 5 -0 .5 2 5 0.284 1 .9 9 2 0 .0 3 5 2 .188 2.475
R.H. M acy's 0 .2 4 6 1 .7 4 0 0.047 0 .334 0 .054 2.347 3 .3 2 0
Munsingwear 0 .302 2.139 -0 .0 4 8 -0 .3 3 6 0 .0 7 5 2.043 3 .213
P a c i f ic  Gas & E le c tr ic -0 .1 1 1 -0 .7 7 7 0.294 2.061 0.033 2 .042 2.381
Pan American A ir L ines -0 .0 4 3 -0 .3 1 2 0 .398 2.912 0 .1 1 6 1 .933 6.329
Safeway S tores -0 .1 8 3 -1 .2 9 9 0 .3 7 8 2.689 0 .064 1 .919 3 .7 7 6
Standard Brands -0 .0 5 4 -0 .3 7 7 0 .291 2.047 0 .044 1 .759 2.853
J .P . S teven s 0 .283 2 .142 0 .197 1 .491 0.171 1 .7 9 6 9 .334
T w entieth  Century Fox -0 .0 4 9 -0 .3 5 5 0 .347 2 .490 0 .078 2.117 4 .433
Union O il o f  CA -0 .1 3 0 -0 .9 0 1 0 .2 2 6 1 .561 0 .0 0 6 1 .9 4 5 1.227



TABLE 14b (CONT.)
MULTI INDEX REGRESSION RESULTS 

DURABLE GOODS GROUP

COMPANY NAME bl t (b x) b2 t ( b 2) R2 D.W. F

A ll ie d  Chemical -0 .0 3 6 -0 .2 6 1 0 .2 0 2 1 .3 9 6 0 .0 0 8 2 .090 1 .334
Armco S t e e l 0 .087 0 .624 0 .252 1.804 0 .0 7 6 1 .6 2 6 4 .3 5 4
B oeing 0 .074 0 .535 0 .2 7 0 1.944 0 .082 1.943 4.617
C a te r p il le r  Tractor 0 .109 0 .8 1 5 0 .345 2 .590 0 .158 1 .786 8 .608
Chicago Pneumatic 0 .189 1 .4 2 0 0 .273 2.044 0 .1 5 6 1 .9 4 5 8 .4 8 6
C hrysler 0 .194 1 .412 0 .197 1 .4 3 5 0 .104 2.568 5 .691
C lark Equipment 0 .121 0 .831 0.024 0 .164 -0 .0 0 6 1.724 0 .763
Crown Z ellerb ach -0 .0 2 4 -0 .1 7 1 0 .3 1 0 2.208 0 .064 1 .7 4 6 3 .773
Dupont 0.437 3 .264 -0 .0 4 0 -0 .2 9 7 0.149 1.724 8 .114
G eneral Cable 0.033 0.234 0 .2 5 0 1.771 0.051 1 .839 3 .183
General Motors 0 .361 2 .733 0 .102 0 .7 7 1 0 .169 2 .031 9.214
G eneral S ig n a l 0 .0 8 5 0 .641 0.367 2 .760 0 .162 1 .9 0 2 8.807
I n te r n a tio n a l Paper 0 .112 0.813 0 .261 1 .887 0 .0 9 6 2 .041 5.295
Joy M anufacturing -0 .0 0 3 -0 .0 2 4 0 .202 1 .4 0 5 0 .0 1 6 1 .631 1.651
K ennecott Copper -0 .1 2 3 -0 .8 4 0 0.014 0.097 -0 .0 1 2 1 .845 0 .5 2 1
McGraw H il l 0 .052 0.367 0.263 1.877 0 .066 1 .792 3 .8 8 5
Phelps Dodge -0 .0 6 9 -0 .4 7 0 0 .124 0 .8 4 6 -0 .0 1 6 1 .5 4 5 0 .362
Pullman -0 .1 8 3 -1 .3 1 7 0 .412 2 .965 0 .084 1.481 4 .6 9 5
Revere Copper & B rass 0.057 0 .401 0 .199 1 .3 9 1 0.034 1.629 2 .406
U .S . S te e l 0 .1 8 0 1 .265 0 .099 0 .6 9 5 0 .041 1 .612 2.748
U nited Technology 0 .0 1 1 0.082 0 .3 3 2 2.401 0 .093 1.871 5.148



TABLE 14b (CONT.)
MULTI INDEX REGRESSION RESULTS 

NONDURABLE GOODS GROUP

COMPANY NAME bl t ^ ) b2 t (b 2) R2 D.W. F

American A ir L ines 0 .390 3 .5 3 0 0 .0 6 0 0.547 0.153 1 .862 8 .288
American Home Products 0 .2 4 1 2 .040 -0 .0 1 2 -0 .0 9 8 0 .032 2 .318 2 .345
American S tores 0.397 3 .5 9 0 -0 .3 2 8 -2 .9 6 0 0 .1 4 6 1 .7 9 2 7 .946
AT&T 0.3 7 0 3 .264 -0 .0 2 0 -0 .1 7 4 0 .109 2 .038 5 .980
B r i s t o l  Myers 0.367 3 .2 1 0 -0 .1 2 7 1 .109 0.093 2 .075 5.159
B u rlin gton  In d u str ie s 0 .2 8 0 2.390 -0 .1 2 5 -1 .0 6 3 0 .044 1 .849 2.871
Burroughs 0 .077 0 .636 -0 .0 2 0 -0 .1 6 4 -0 .0 2 0 2 .446 0 .206
C elanese 0.269 2 .350 0 .1 2 2 1 .069 0 .090 1.993 4 .991
C h essie  Systems 0 .3 5 6 3 .101 -0 .1 5 5 -1 .3 5 6 0.086 1.887 4 .829
C lu e tt  Peabody 0.224 1 .988 0.233 2.071 0.122 1 .802 6 .616
Columbia P ic tu r e s 0 .349 3 .039 -0 .1 4 2 -1 .2 3 6 0 .0 8 2 2 .056 4.623
Commonwealth Edison 0 .354 3 .108 -0 .1 2 2 -0 .1 9 6 0 .098 1.932 5.385
Federated D ept. S tores 0 .309 2.668 -0 .0 3 9 -0 .3 3 2 0 .065 2.154 3 .824
General Foods 0 .3 7 6 3.304 -0 .1 9 0 -1 .6 6 7 0.101 2 .190 5 .560
I.B.M . 0 .272 2 .316 -0 .0 9 6 -0 .8 1 9 0 .0 4 0 2 .200 2.684
R.H. Macy's 0 .173 1.462 0 .0 8 5 0 .718 0.024 2 .302 2.009
Munsingwear 0 .0 9 5 0 .8 0 0 0 .1 3 8 1 .156 0.014 2.050 1 .5 5 8
P a c if ic  Gas & E le c tr ic 0 .258 2.184 -0 .0 9 2 -0 .7 8 3 0.033 2.063 2 .386
Pan American A ir L ines 0 .3 8 9 3 .453 -0 .0 5 0 -0 .4 4 6 0.117 1.933 6.387
Safeway S tores 0 .3 5 5 3 .121 -0 .2 5 2 -2 .2 1 2 0 .1 0 0 1.893 5.494
Standard Brands 0 .2 9 5 2 .528 -0 .1 0 3 -0 .8 8 7 0 .051 1 .794 3 .198
J .P . S tevens 0 .3 1 0 2.807 0 .184 1 .670 0 .152 1 .785 8.284
Tw entieth  Century Fox 0 .345 3 .0 0 1 -0 .0 7 8 -0 .6 8 2 0 .082 2 .125 4 .621
Union O il o f  CA 0.159 1 .325 -0 .0 4 6 -0 .3 7 9 -0 .0 0 3 1 .953 0.887



TABLE 14b (CONT.)
MULTI INDEX REGRESSION RESULTS 

DURABLE GOODS GROUP

COMPANY NAME bl t ( b 1) b2 t ( b 2) R2 D.W. F

A ll ie d  Chemical 0 .183 1.533 -0 .0 1 2 -0 .1 0 3 0 .008 2.083 1.307
Armco S t e e l 0 .2 6 6 2.317 0 .1 1 0 0 .961 0.083 1 .591 4 .6 4 9
Boeing 0 .279 2.435 0 .1 0 5 0.914 0 .088 1.923 4 .9 2 2
C a te r p il le r  Tractor 0 .369 3.363 0 .1 2 2 1 .108 0 .164 1.759 8 .9 4 8
Chicago Pneumatic 0 .338 3 .0 6 5 0 .1 5 0 1 .3 6 0 0.154 1 .939 8.387
C hrysler 0 .262 2.307 0 .160 1 .4 0 6 0 .104 2.584 5.683
Clark Equipment 0 .082 0 .6 7 6 0 .054 0 .4 4 6 -0 .0 1 2 1 .720 0 .515
Crown Z ellerbach 0 .2 9 1 2 .506 . 0 .0 1 0 0.087 0 .064 1.733 3 .7 6 2
Dupont 0 .1 3 0 1 .152 0 .2 9 5 2.614 0 .112 1 .7 7 6 6 .085
General Cable 0 .2 6 6 2 .276 0 .0 1 5 0 .1 3 2 0 .051 1.844 3.163
G eneral Motors 0 .265 2 .356 0 .1 8 6 1 .657 0 .121 2 .070 6 .551
G eneral S ig n a l 0 .420 3 .8 1 0 0.057 0 .006 0.157 1 .884 8 .5 5 9
In te r n a tio n a l Paper 0 .284 2 .502 0 .129 1 .135 0 .103 2.017 5.647
Joy M anufacturing 0 .199 1 .678 0 .001 0 .011 0 .0 1 6 1 .630 1 .650
K ennecott Copper -0 .0 2 8 -0 .2 3 0 -0 .0 9 8 -0 .8 1 6 -0 .0 1 2 1.848 0 .501
MeGraw H i l l 0 .281 ' 2 .424 0 .041 0.356 0 .066 1 .7 9 5 3 .8 8 0
Phelps Dodge 0.108 0.894 -0 .0 7 6 -0 .6 2 6 -0 .0 1 4 1.557 0 .448
Pullman 0 .3 1 0 2 .670 -0 .0 4 1 -0 .3 5 3 0 .065 1.467 3 .814
Revere Copper & Brass 0 .222 1 .882 0 .0 3 6 0 .3 0 2 0.033 1 .620 2 .369
U .S . S te e l 0 .184 1.557 0.081 0.683 0.028 1 .626 2.153
U nited Technology 0 .034 2.671 0.094 0 .828 0 .1 0 1 1 .8 5 6 5 .531



TABLE 14b (CONT.)
MULTI INDEX REGRESSION RESULTS 

NONDURABLE GOODS GROUP
= b + b .I  . + bJP. + b-E*. + b, M*.i t o i  n t z t 3 t 4 t

COMPANY NAME bl tCbj) b2 t ( b 2) b3 t (b 3 ) b4 t (b 4) R2 D.W. F

American Air L ines 0 .202 1.107 0 .404 2 .875 -0 .1 1 9 -0 .3 7 3 -0 .1 0 6 -0 .8 2 3 0 .143 1 .9 0 0 4 .384
American Home Products -0 .1 0 3 -0 .5 2 9 0 .2 4 6 1 .6 4 6 -0 .0 3 0 -0 .1 7 4 0.167 1 .212 0 .027 2.304 1.563
American S tores -0 .1 3 1 -0 .7 0 6 0 .5 2 6 3 .6 8 5 -0 .1 4 2 -0 .8 6 2 -0 .1 8 0 -1 .3 7 3 0 .115 1.937 3 .6 2 2
AT&T -0 .0 1 4 -0 .0 7 4 0 .392 2 .700 -0 .0 3 9 -0 .2 3 6 0 .009 0 .0 6 5 0.087 2 .046 2 .940
B r is t o l  Myers -0 .1 2 8 -0 .6 8 3 0 .479 3 .3 1 1 -0 .1 6 3 -0 .9 8 0 0.053 0 .396 0.093 2.022 3 .0 8 4
B u rlin gton  In d u str ie s 0 .058 0.302 0 .2 1 1 1 .414 0 .105 0 .613 -0 .1 8 0 -1 .3 1 1 0.034 1 .931 1.707
Burroughs -0 .0 3 9 -0 .1 9 5 0 .064 0.414 -0 .0 0 6 -0 .0 3 3 0.077 0 .538 -0 .0 4 3 2.443 0.168
C elanese 0 .498 2.732 0 .160 1 .1 4 0 -0 .2 0 7 -1 .2 7 9 -0 .0 8 5 -0 .6 5 8 0 .141 2.118 4 .3 2 0
C h essie  Systems -0 .1 2 5 -0 .6 6 6 0.474 3.253 -0 .1 2 6 -0 .7 5 3 -0 .0 4 1 -0 .3 0 3 0 .079 1.941 2.734
C lu e tt  Peabody 0 .4 3 2 2.372 0 .0 8 0 0.567 -0 .0 2 1 -0 .1 2 8 -0 .0 7 5 -0 .5 8 4 0.143 1 .8 6 0 4 .374
Columbia P ic tu r e s 0.384 2.098 0 .3 1 6 2.231 -0 .1 8 9 -1 .1 5 8 -0 .3 3 8 -2 .5 9 8 0 .132 2 .116 4 .078
Commonwealth Edison -0 .1 6 7 -0 .8 8 9 0.417 2 .874 0.027 0 .162 0.043 0 .325 0 .085 1 .9 4 1 2.891
Federated D ept. S to res 0 .219 1 .168 0 .374 2.583 -0 .1 7 6 -1 .0 5 6 -0 .2 4 9 -1 .8 7 0 0 .091 2.208 3 .024
G eneral Foods -0 .0 6 4 -0 .3 4 1 0 .442 3 .031 -0 .0 5 8 -0 .3 4 5 -0 .1 3 6 -1 .0 1 2 0 .0 7 6 2.241 2 .6 7 6
I.B .M . -0 .1 3 0 -0 .6 7 5 0 .279 1 .877 -0 .0 6 9 -0 .3 9 9 0 .184 1.314 0 .0 3 6 1.157 1 .7 5 5
R.H. Macy's 0 .3 3 6 1 .7 4 6 0.084 0 .5 6 6 -0 .1 7 2 -1 .0 0 7 0 .025 0 .1 8 6 0 .043 2 .346 1 .9 1 2
Munsingwear 0.502 2 .660 0.003 0 .022 -0 .0 8 8 -0 .5 2 3 -0 .2 7 9 -2 .0 8 8 0 .081 2.008 2 .780
P a c i f ic  Gas & E le c tr ic -0 .1 2 4 0.633 0 .296 1 .9 5 8 -0 .0 3 7 -0 .2 1 5 0.067 0 .485 0 .012 2.072 1 .240
Pan American A ir L in es -0 .0 5 0 -0 .2 6 7 0 .3 9 6 2.743 -0 .0 0 4 -0 .0 2 3 0 .019 0 .140 0 .094 1.929 3 .0 9 0
Safeway S to res -0 .0 1 8 -0 .1 0 0 0 .4 1 9 2.874 -0 .0 6 1 -0 .3 6 3 -0 .2 4 3 -1 .8 1 3 0 .0 8 0 2 .020 2.754
Standard Brands 0 .108 0.559 0.338 2.273 -0 .1 2 7 -0 .7 4 2 -0 .1 6 2 -1 .1 8 5 0 .042 1 .8 5 2 1 .8 8 0
J .P . S teven s 0 .4 4 2 2.501 0 .235 1 .723 -0 .0 4 6 -0 .2 9 0 -0 .2 5 1 -2 .0 0 1 0 .191 1 .832 5.792'
Tw entieth Century Fox 0.023 0.121 0 .374 2.541 -0 .1 1 2 -0 .6 6 2 -0 .0 1 0 -0 .0 7 3 0 .0 6 0 2.122 2 .282
Union O il o f  CA -0 .2 4 1 -1 .2 4 3 0.208 1 .391 -0 .0 4 8 -0 .2 8 2 0 .2 6 6 1 .939 0 .0 3 0 2.057 1 .6 1 6



TABLE 14b (CONT.)
MULTI INDEX REGRESSION RESULTS

DURABLE GOODS GROUP______
" b„ + bi l „ -  + b-jp  ̂ + bi E- + b/ M- i t  o l n t  2 t  3 t  4 t

COMPANY NAME bl tC b^ b2 t (b 2) b3 t (b 3) b4 t<b4) R2 D.W. F

A ll ie d  Chemical 0 .236 1 .223 0 .285 1.915 -0 .2 4 8 -1 .4 4 8 -0 .2 3 4 -1 .7 1 7 0.041 2 .225 1 .860
Armco S t e e l 0 .293 1 .5 6 5 0 .312 2.153 -0 .1 5 9 -0 .9 5 6 -0 .2 1 1 -1 .5 8 6 0 .0 9 0 1.774 3 .013
Boeing 0 .1 8 6 0.987 0 .318 2 .1 8 5 -0 .2 2 8 -1 .3 6 0 0 .049 0 .365 0 .083 1.853 2 .732
C a te r p il le r  Tractor 0 .2 3 0 1 .2 6 6 0.388 2.770 -0 .1 7 1 -1 .0 6 0 -0 .0 3 5 -0 .2 7 2 0 .149 1.824 4 .548
Chicago Pneumatic 0 .563 3.277 0 .392 2 .960 -0 .3 9 6 -2 .6 9 9 -0 .2 5 8 -2 .1 1 5 0.237 1.958 7.303
C hrysler 0 .325 1.748 0 .249 1 .7 3 0 -0 .2 2 8 -1 .3 7 9 0 .011 0 .083 0 .103 2 .506 3 .3 2 9
Clark Equipment 0 .355 1.837 0.114 0 .7 6 0 -0 .3 8 8 -2 .2 5 9 -0 .0 0 2 -0 .0 1 4 0 .032 1 .7 5 0 1 .679
Crown Z ellerbach 0.214 1 .144 0 .376 2.609 -0 .1 5 7 -0 .9 4 3 -0 .2 7 4 -2 .0 7 0 0.097 1 .828 3 .181
Dupont 0 .5 6 8 3 .1 4 6 -0 .0 0 9 -0 .0 6 6 -0 .0 3 1 -0 .1 9 3 -0 .2 1 4 -1 .6 6 9 0 .158 1 .821 4 .794
General Cable 0 .194 1 .012 0 .2 9 5 1 .999 -0 .1 0 7 -0 .6 3 2 -0 .1 8 3 -1 .3 4 8 0 .052 1 .852 2 .118
General Motors 0 .432 2.384 0 .124 0 .888 -0 .0 7 0 -0 .4 3 5 -0 .0 5 3 -0 .4 1 5 0 .151 2.028 4 .594
General S ign a l 0 .012 0.067 0 .351 2 .508 0.009 0 .058 0.129 1 .000 0 .1 5 1 1 .8 7 6 4 .5 9 8
In te r n a t io n a l Paper 0 .252 1.344 0 .300 2.072 -0 .0 9 6 -0 .5 7 4 -0 .1 5 7 -1 .1 7 8 0 .092 2.096 3 .0 4 0
Joy M anufacturing -0 .0 1 6 -0 .0 8 4 0 .201 1 .3 1 5 -0 .0 0 7 -0 .0 4 3 0.034 0 .240 -0 .0 0 8 1.625 0 .8 2 0
K ennecott Copper -0 .0 4 1 -0 .2 0 4 0 .0 3 8 0 .246 -0 .0 6 4 -0 .3 6 2 -0 .0 8 3 -0 .5 8 3 -0 .0 3 2 1 .836 0 .3 6 5
McGraw H il l 0 .173 0 .9 0 6 0.307 2.077 -0 .1 6 9 -0 .9 9 5 -0 .0 3 8 -0 .2 8 2 0.055 1.794 2 .176
P helps Dodge 0 .074 0.373 0 .174 1 .132 -0 .1 9 5 -1 .1 0 1 -0 .0 5 0 -0 .3 5 2 -0 .0 2 5 1 .532 0 .5 0 0
Pullman -0 .1 4 9 -0 .7 8 1 0.421 2.863 -0 .0 1 6 -0 .0 9 6 -0 .0 4 6 -0 .3 4 7 0.061 1.503 2.323
Revere Copper & Brass 0 .262 1 .361 0.263 1 .766 -0 .2 0 1 -1 .1 7 7 -0 .1 6 0 -1 .1 7 1 0 .0 4 0 1.697 1 .8 5 0
U .S . S te e l 0 .421 2 .220 0.169 1 .151 -0 .1 8 5 -1 .0 9 6 -0 .2 4 9 -1 .8 4 8 0 .0 6 9 1.799 2 .495
U nited Technology 0 .084 0.444 0.354 2.421 -0 .0 6 1 -0 .3 6 6 -0 .0 6 8 -0 .5 0 8 0.074 1.853 2.612



TABLE 14b (CONT.)
MULTI INDEX REGRESSION RESULTS 

NONDURABLE GOODS GROUP

Ri t = b +  b-, I  + o 1 o t b2Pt  + b3Et  + b4Mt

COMPANY NAME bl t ^ ) b2 t ( b 2) b3 t (b 3 ) b4 t (b 4) R2 D.W. F

American A ir L ines 0 .4 4 0 3 .2 3 6 0.113 0 .882 -0 .0 4 4 -0 .3 2 4 -0 .0 9 5 -0 .7 3 5 0 .138 1.884 4 .249
American Home Products 0 .228 1.580 -0 .0 6 9 -0 .5 0 5 -0 .0 6 5 -0 .4 4 9 0 .1 6 6 1 .202 0.027 2.309 1 .5 5 6
American S tores 0 .5 1 0 3 .774 -0 .2 4 2 -1 .8 9 9 -0 .1 5 1 -1 .1 1 0 -0 .1 1 5 -0 .8 8 9 0 .1 4 9 1.904 4 .539
AT&T 0.389 2.781 -0 .0 1 4 -0 .1 0 8 -0 .0 4 3 -0 .3 0 5 0.011 0 .080 0 .087 2.048 2.942
B r is t o l  Myers 0.457 3 .2 7 9 -0 .1 0 5 -0 .7 9 7 -0 .2 0 3 -1 .4 4 4 0 .0 6 0 0.449 0 .095 2 .048 3 .132
B ru lin gton  In d u str ie s 0 .228 1 .5 8 8 -0 .1 1 3 -0 .8 3 7 0 .160 1.109 -0 .1 1 4 -0 .8 3 2 0 .041 1 .888 1.873
Burroughs 0 .059 0 .3 9 2 -0 .0 5 6 -0 .3 9 8 -0 .0 1 3 -0 .0 8 3 0 .089 0.624 -0 .0 4 1 2.447 0.198
C elanese 0.257 1 .816 0.113 0 .849 0 .0 1 6 0 .111 0.012 0 .0 9 2 0 .066 1.989 2.439
C h ess ie  Systems 0.453 3 .222 -0 .1 0 1 -0 .7 6 4 -0 .1 6 5 -1 .1 7 0 -0 .0 3 4 -0 .2 5 4 0.081 1 .949 2.774
C lu e tt  Peabody 0 .158 1.147 0 .216 1 .665 0 .1 4 6 1 .0 4 5 -0 .0 4 1 -0 .3 1 4 0 .112 1.867 3.557
Columbia P ic tu r e s 0 .396 2.828 -0 .0 5 9 -0 .4 4 5 0.017 0 .122 -0 .2 0 0 -1 .4 9 0 0 .085 2.109 2.873
Commonwealth Edison 0 .384 2.723 -0 .0 0 8 -0 .0 6 3 -0 .0 5 5 -0 .3 8 4 -0 .0 0 2 -0 .0 1 6 0 .076 1.951 2.667
Federated Dept. S tores 0 .415 2.952 0.077 0 .581 -0 .0 8 4 -0 .5 9 3 -0 .2 1 7 -1 .6 1 7 0 .079 2.204 2 .732
G eneral Foods 0 .435 3 .1 0 5 -0 .1 3 3 -1 .0 0 6 -0 .0 6 0 -0 .4 2 2 -0 .0 9 8 -0 .7 3 0 0.087 2 .258 2 .931
I.B.M . 0 .261 1 .824 -0 .1 7 0 -1 .2 6 0 -0 .0 9 4 -0 .6 5 7 0 .219 1 .601 0 .0 5 0 2.163 2 .063
R.H. Macy's 0 .151 1 .0 3 1 0.042 0 .305 -0 .0 1 4 -0 .0 9 3 0 .106 0 .758 0 .0 0 6 2.309 1 .131
Munsingwear 0.097 0 .668 0.207 1 .521 0 .1 1 6 0 .792 -0 .2 2 1 -1 .5 9 7 0 .0 2 6 2.033 1 .531
P a c if ic  Gas & E le c tr ic 0 .275 1 .8 9 0 -0 .1 0 9 -0 .7 9 4 -0 .0 7 4 -0 .5 0 6 0.077 0.557 0 .015 2 .1 0 5 1 .3 0 0
Pan American Air L ines 0 .389 2.789 -0 .0 6 0 -0 .4 5 4 -0 .0 1 5 -0 .1 0 8 0 .029 0 .221 0 .095 1 .929 3 .1 2 9
Safeway S to r es 0 .422 3 .0 3 2 -0 .1 6 7 -1 .2 7 0 -0 .0 3 2 -0 .2 2 7 -0 .1 7 6 -1 .3 2 8 0 .099 1.998 3 .214
Standard Brands 0 .361 2 .515 -0 .0 3 8 -0 .2 8 4 -0 .0 6 5 -0 .4 4 4 -0 .1 1 4 -0 .8 2 8 0 .039 1 .831 1 .817
J ,P . Stevens 0 .314 2 .3 5 6 0 .258 2.061 0 .116 0.863 -0 .2 3 2 -1 .8 2 1 0 .171 1 .799 5.188
T w entieth  Century Fox 0 .382 2 .692 -0 .0 7 0 -0 .5 2 5 -0 .0 8 4 -0 .5 9 0 0 .027 0.199 0 .063 2 .111 2 .355
Union O il o f  CA 0.164 1 .131 -0 .1 2 0 -0 .8 8 2 -0 .1 4 1 -0 .9 6 6 0.247 1.784 0 .0 2 0 2.065 1.412



TABLE 14b (CONT.)
MULTI INDEX REGRESSION RESULTS 

DURABLE GOODS GROUP______

Ri t  = b o +  V o t  +  b 2P t  + b3Et + b4Mt

COMPANY NAME bl tO ^ ) b2 t ( b 2) b3 t ( b 3) b4 t < v R2 D.W. F

A ll ie d  Chemical 0 .120 0 .888 0.328 2.272 -0 .1 5 8 -1 .0 8 4 -0 .2 1 7 -1 .5 7 5 0 .032 2 .216 1 .670
Armco S te e l 0 .222 1.693 0.362 2 .596 -0 .0 6 4 -0 .4 5 2 -0 .2 2 0 -1 .6 5 2 0 .095 1 .733 3 .1 3 0
Boeing 0.121 0 .915 0 .350 2.494 -0 .1 6 3 -1 .1 5 0 0 .051 0.383 0 .081 1 .852 2.793
C a te r p il le r  Tractor 0 .159 1 .253 0 .428 3 .1 6 5 -0 .0 9 3 -0 .6 7 9 -0 .0 3 6 -0 .2 7 9 0 .149 1 .7 8 0 4 .538
Chicago Pneumatic 0 .2 8 8 2 .3 1 6 0 .4 9 5 3 .7 4 5 -0 .1 8 1 -1 .3 6 1 -0 .2 1 6 -1 .7 1 1 0 .188 1 .989 5.677
C hrysler 0 .1 7 0 1 .289 0.308 2 .198 -0 .1 0 4 -0 .7 3 9 0.034 0 .252 0.087 2.563 2 .9 3 6
Clark Equipment 0 .078 0 .564 0.182 1 .242 -0 .2 2 8 -1 .5 4 0 0 .0 6 8 0 .490 -0 .0 0 6 1.721 0 .883
Crown Z ellerb ach 0 .151 1.157 0.413 2 .970 -0 .0 8 4 -0 .6 0 2 -0 .2 7 7 -2 .0 7 9 0 .098 1 .809 3 .189
Dupont 0 .338 2 .625 0.092 0 .672 0 .175 1 .2 7 0 -0 .1 9 2 -1 .4 6 7 0.128 1 .805 3 .962
General Cable 0.097 0.719 0.331 2 .311 -0 .0 3 3 -0 .2 2 8 -0 .1 6 8 -1 .2 2 7 0 .046 1 .866 1 .979
General Motors 0.158 1 .209 0 .205 1 .482 0 .109 0 .785 0 .0 0 6 0.043 0 .1 0 5 2 .076 3 .3 7 6
G eneral S ign a l -0 .0 7 3 -0 .5 7 6 0 .3 5 6 2 .6 4 5 0 .032 0.237 0.164 1 .270 0.154 1 .8 7 6 4 .6 9 9
In te r n a tio n a l Paper 0 .209 1 .5 9 6 0 .342 2 .461 -0 .0 1 8 -0 .1 2 6 -0 .1 7 2 -1 .2 9 6 0 .100 2.059 3 .2 5 0
Joy M anufacturing -0 .0 1 0 -0 .0 7 2 0 .198 1 .342 -0 .0 1 4 -0 .0 9 0 0.033 0 .234 -0 .0 0 9 1 .6 2 6 0 .8 2 0
K ennecott Copper -0 .0 4 9 -0 .3 4 7 0 .032 0.214 -0 .0 7 3 -0 .4 8 9 -0 .0 7 4 -0 .5 1 8 -0 .0 3 1 1.844 0 .386
McGraw H i l l 0 .073 0 .545 0 .3 3 9 2.369 -0 .0 9 9 -0 .6 8 8 -0 .0 1 9 -0 .1 3 8 0 .0 4 8 1 .8 0 6 2 .032
Phelps Dodge -0 .0 3 4 -0 .2 4 5 0 .191 1 .285 -0 .1 5 0 -1 .0 0 0 -0 .0 1 3 -0 .0 9 3 -0 .0 2 6 1.549 0 .4 8 0
Pullman 0.027 0 .200 0 .3 9 0 2 .734 -0 .0 9 7 -0 .6 7 5 -0 .1 0 2 -0 .7 4 9 0.054 1 .505 2 .1 6 5
Revere Copper & B rass 0.117 0 .862 0.311 2 .151 -0 .0 9 7 -0 .6 6 7 -0 .1 3 3 -0 .9 6 5 0.027 1.649 1.553
U .S . S t e e l 0 .171 1 .259 0.247 1 .712 -0 .0 1 3 -0 .0 9 1 -0 .1 9 8 -1 .4 3 8 0 .029 1 .7 4 9  ■ 1.607
U nited Technology 0 .156 1.183 0 .365 2 .602 -0 .0 5 5 -0 .3 9 2 -0 .1 1 0 -0 .8 2 5 0 .088 1.831 2 .952



The R.A. F i s h e r  Z T r a n s f o r m a t io n  t e s t  o f  c o r r e l a t i o n  

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

m a rk e t  r e t u r n s  and t h e  e x p l a n a t o r y  pow er o f  a  s i n g l e  

econom ic in d e x  a r e  s i m i l a r  i n  e x p l a i n i n g  s e c u r i t y  r e t u r n s .  

The t e s t  assum es t h e  sa m p le s  a r e  in d e p e n d e n t  and b i v a r i a t e  

n o r m a l ly  d i s t r i b u t e d .  The p u r p o s e  o f  t h i s  t e s t  i s  to  

show t h e  s u b s t i t u t i o n  o f  an  econom ic  in d e x  t h a t  i n v e s t o r s  

u s e  t o  fo rm  t h e i r  e x p e c t a t i o n s  f o r  m a rk e t  r e t u r n s  i s  

a p p r o p r i a t e .  The s t a t i s t i c a l  r e s u l t s  a r e  r e p o r t e d  i n  

t h e  A p p en d ix .

The r e s u l t s  o f  t h e  R.A. F i s h e r  c o r r e l a t i o n  t e s t  

u s in g  a  n u l l  h y p o t h e s i s  r ^  m "  r i  j  shows t h a t  t h e  

p r o f i t a b i l i t y  i n d e x  i s  a c c e p t e d  a s  s i m i l a r  to  m a rk e t  * 

r e t u r n s  f o r  a l l  f i r m s  a t  a l l  l e v e l s  o f  s i g n i f i c a n c e .  The 

r e s u l t s  f o r  t h e  o t h e r  in d e x e s  show th e  b ro a d  in v e s tm e n t  

in d e x  was a c c e p te d  f o r  37 f i r m s  a t  th e  .05 l e v e l ,  t h e  

n a r ro w  in v e s tm e n t  in d e x  f o r  28 f i r m s  a t  t h e  .05 l e v e l ,  

t h e  em ploym ent in d e x  f o r  30 f i r m s  a t  t h e  .05 l e v e l ,  and 

th e  money and c r e d i t  i n d e x  f o r  18 f i r m s  a t  t h e  .05 l e v e l .

We can  c o n c lu d e  from  t h e  s i n g l e  in d e x  r e s u l t s  t h a t  

th e  p r o f i t a b i l i t y  in d e x  h a s  th e  g r e a t e s t  s i m i l a r i t y  to  

m a rk e t  r e t u r n s  and c a n  b e  s u b s t i t u t e d  f o r  a l l  f i r m s  when 

u s in g  a s i n g l e  i n d e x  m odel.  F u r t h e r ,  we c a n  c o n c lu d e  

g iv e n  t h e  s t r o n g  r e s u l t s  u s i n g  t h e  o t h e r  in d e x e s  t h a t  a  

m u l t i - i n d e x  model w i l l  m o st  l i k e l y  im prove th e  r e s u l t s  .
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M u lt i -E c o n o m ic  I n d e x  F in d in g s

The p u r p o s e  o f  t h i s  t e s t i n g  was to  s e e  i f :  (1 )  a 

s e c u r i t y  r e t u r n  i s  a  f u n c t i o n  o f  more t h a n  one econom ic 

p r o c e s s ,  and  (2 )  a r e  t h e  e x p e c t a t i o n s  o f  econom ic 

p r o c e s s e s  t h a t  d e te r m in e  s e c u r i t y  r e t u r n s  t h e  same a s  t h e  

e x p e c t a t i o n s  u s e d  to  d e te r m in e  m a rk e t  r e t u r n s .

As th e  r e s u l t s  on T a b le  15 show, 28 o f  t h e  f i r m s  
2

a d j u s t e d  R ' s  w ere  im proved  by i n c l u d i n g  a t  l e a s t  one (1) 

o r  more i n d e x e s .  The m ost i n c l u d e d  in d e x  was th e  

p r o f i t a b i l i t y  in d e x  (36 f i r m s ) ,  f o l lo w e d  by th e  in v e s tm e n t  

in d e x e s  (25 f i r m s , 17 f o r  t h e  b r o a d  in v e s tm e n t  in d e x  and 

8 f o r  th e  n a r ro w  in v e s tm e n t  i n d e x ) , t h e  money and  c r e d i t  

in d e x  (19 f i r m s ) ,  and th e  employment i n d e x  (10 f i r m s ) .

The e x p l a n a t o r y  pow er o f  th e  econom ic in d e x e s  v a r i e d  

a c r o s s  a l l  s e c u r i t i e s  a s  w e l l  a s  i n d i v i d u a l l y .  T h is  

v e r i f i e s  T u r n b u l l ' s  t h e o r y  t h a t  t h e  r e l a t i o n s h i p s  b e tw een  

a s e c u r i t y ' s  e x p e c te d  c a s h  f lo w s  and e x p e c te d  econom ic 

ou tcom es does  n o t  h av e  t o  b e  t h e  same. I t  s h o u ld  be  n o te d  

t h a t  t h e  c o m p o s i t io n  o f  t h e  econom ic in d e x e s  w ere  

d e te r m in e d  and w e ig h te d  by m ax im iz in g  t h e i r  e x p l a n a t o r y  

pow er o f  m a rk e t  r e t u r n s  r a t h e r  t h a n  s e c u r i t y  r e t u r n s .  T h is  

was done u n d e r  t h e  a s s u m p t io n  t h a t  m a rk e t  r e t u r n s ,  a s  

m easu red  by t h e  S ta n d a r d  & P o o r ' s  500 S to c k  P r i c e  I n d e x ,  

a r e  a n  a d e q u a te  m e a su re  o f  t h e  i d e a l  e f f i c i e n t  c a p i t a l  

a s s e t  p o r t f o l i o .
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TABLE 15
BEST SET OF ECONOMIC INDEXES FOR SECURITY 1 

NON-DURABLE GOODS

COMPANY NAME M *2 R2m

)
cr»
voi

American A ir L ines  
American Home Products 
American S tores  
AT&T
B r is t o l  Myers 
B u rlin gton  In d u str ie s  
Burroughs 
C elanese  
C h essie  Systems 
C lu e tt  Peabody 
Columbia P ic tu r e s  
Commonwealth Edison  
Federated D ept. S to res  
G eneral Foods 
I.B.M .
R.H. M acy's 
Munsingwear 
P a c i f ic  Gas & E le c tr ic  
Pan American A ir L ines  
Safeway S to r es  
Standard Brands 
J .P . S teven s  
T w entieth  Century Fox 
Union O il o f CA

*

*
*
*

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

.160

.044

.151

.120

.111

.046
0

.147

.095

.169

.132

.109

.095

.101

.057

.065

.101

.038

.126

.110

.054

.201

.088

.041

.208

.196

.049

.240

.159

.110

.048

.065

.122

.234

.080

.138

.164

.083

.217

.210

.100

.078

.227

.087

.133

.189

.135

.070

.769

.224
3 .0 8 2

.500

.698

.418
0

2 .262
.779
.722

1 .6 5 0
.790
.579

1.217
.263
.310

1.010
.487
.555

1.264
.406

1 .063
.652
.586

♦Included in  b e st  exp lan atory  index r e g r e ss io n



TABLE 15 (CONT.)
BEST SET OF ECONOMIC INDEXES FOR SECURITY 1

DURABLE GOODS

COMPANY NAME P I n I o E M R2m

A llie d  Chemical * * * * .041 .099 .414
Armco S te e l * * it .104 .179 .581
Boeing * * * .093 .093 1 .0 0 0
C a te r p il le r  Tractor * * .164 .247 .664
Chicago Pneumatic * * * * .237 .173 1 .3 7 0
C hrysler * * * .115 .205 .561
Clark Equipment * * .050 .122 .410
Crown Z ellerbach * * * .105 .121 .868
Dupont * * .179 .165 1 .085
General Cable * * .064 .087 .736
G eneral Motors * .173 .306 .565
G eneral S ign a l * * .172 .185 .930
In te r n a tio n a l Paper * * * .111 .213 .521
Joy M anufacturing * .028 .169 .167
K ennecott Copper ■ * .001 0 » 1
McGraw H i l l * .077 .241 .320
P helps Dodge 0 .025 0
Pullman * * .084 .054 1.555
Revere Copper & Brass * .044 .056 .786
U .S . S t e e l * * * * .069 .150 .460
U nited Technology * .104 .146 .712

*Included In b e s t  exp lanatory  Index r e g r e ss io n



When co m p ar in g  t h e  a v e r a g e  e x p l a n a t o r y  pow er o f  th e

econom ic in d e x e s  t o  t h e  a v e ra g e  e x p l a n a t o r y  pow er o f  t h e
2

m a rk e t  r e t u r n s  in d e x ,  t h e  m a r k e t ' s  a d j u s t e d  R was h i g h e r .

The m a r k e t ' s  was .1473 w h i l e  t h e  in d e x e s  was .0 9 7 2 .  The

d i f f e r e n c e  b e tw e e n  t h e  s u b -g ro u p s  was e x t r e m e ly  s m a l l .  The
2

n o n - d u r a b l e  goods g ro u p  h a d  an a d j u s t e d  R o f  .0984  w h i l e
O

t h e  d u r a b l e  goods g roup  h a d  an  a d j u s t e d  R o f  .0 9 6 0 .  T h is  

r e s u l t  was a s  e x p e c te d  s i n c e  we a r e  s u b s t i t u t i n g  econom ic 

in d e x e s  t h a t  w ere  fo rm ed  to  m ax im ize  t h e  e x p l a n a t o r y  pow er 

o f  m a rk e t  r e t u r n s  and n o t  o f  an  i n d i v i d u a l  s e c u r i t y ' s  

r e t u r n .

When t h e  i n d i v i d u a l  s e c u r i t i e s  a r e  exam ined  f o r  t h e

e x p l a n a t o r y  pow er o f  t h e  econom ic in d e x e s  and  o f  t h e  m a rk e t

r e t u r n s  in d e x ,  a  d i f f e r e n t  c o n c l u s i o n  i s  f o u n d .  A t o t a l
2

o f  t e n  (10) s e c u r i t i e s  h a d  h i g h e r  a d j u s t e d  R ' s  th a n  t h e

m a r k e t  in d e x  and  two (2) w ere  e q u a l  t o  t h e  m a rk e t  in d e x .
2

F o r  t h i s  g ro u p  o f  t e n  (10) s e c u r i t i e s  t h e  a d j u s t e d  R f o r  

t h e  econom ic in d e x e s  was .1443  and t h e  m a rk e t  was .1 0 4 5 .

Of t h e s e  t e n  (10 )  s e c u r i t i e s ,  s e v e n  (7) o f  t h e  f i r m s  

(A m erican  S t o r e s ,  C e la n e s e ,  C olum bia  P i c t u r e s ,  G e n e ra l  F oods,  

M unsingw ear, Safew ay S t o r e s ,  and  J . P .  S te v e n s )  w ere  

c l a s s i f i e d  i n  t h e  n o n - d u r a b l e  goods g ro u p  (29% o f  t h e  f i r m s ) , 

and  o n ly  t h r e e  (3 )  o f  t h e  f i r m s  (C h icag o  P n e u m a t ic ,  D upont, 

and  P u llm an )  w ere  from  t h e  d u r a b l e  goods  g roup  (14% o f  t h e  

f i r m s ) ,  th o u g h  t h e  two (2 )  f i r m s  (B oe ing  and K e n n e c o t t  

C opper)  t h a t  w e re  e q u a l  w ere  a l s o  f ro m  t h i s  g ro u p .
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T h is  r e s u l t  f u r t h e r  a n sw e rs  t h e  q u e s t i o n  o f  e x - a n t e  

e f f i c i e n c y  o f  m a rk e t  r e t u r n s .  E i t h e r  t h e  S ta n d a r d  & P o o r 's  

in d e x  o f  m a r k e t  r e t u r n s  i s  n o t  a  good s u r r o g a t e  m e a su re  to  

b e  u s e d  i n  t h e  c a p i t a l  a s s e t  p r i c i n g  m odel o r  a  s e c u r i t y ' s  

u n iq u e  r i s k  w h ic h  i s  assum ed to  b e  d i v e r s i f i e d  away i s  

b e in g  m e a su re d  by t h e  econom ic i n d e x e s .  Most p r o b a b ly ,  t h e  

S ta n d a r d  & P o o r ' s  in d e x  i s  n o t  t r u l y  e x - a n t e  e f f i c i e n t .

T h is  im p l i e s  t h a t  m u l t i - i n d e x e s  can  b e  u s e d  t o  im prove  th e  

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

C o n c lu s io n s  o f  M u lt i -E c o n o m ic  In d e x  F in d in g s

S e c u r i t y  r e t u r n s  a r e  fo u n d  to  b e  a  f u n c t i o n  o f  

i n v e s t o r  e x p e c t a t i o n s  o f  f u t u r e  econom ic o u tc o m e s .  F o r  

many f i r m s  (62%) t h e i r  s e c u r i t y  r e t u r n s  a r e  r e l a t e d  t o  more 

t h a n  one (1) econom ic p r o c e s s .  The econom ic in d e x e s  fo rm ed  

t o  m e a su re  i n v e s t o r  e x p e c t a t i o n s  w e re  fo u n d  to  b e  as  good 

a s ,  o r  b e t t e r ' t h a n ,  t h e  e x p l a n a t o r y  pow er o f  m a rk e t  r e t u r n s  

f o r  a l a r g e  num ber o f  f i r m s  (12 o r  26.7% o f  th e  s a m p le ) .  

T h is  i s  f u r t h e r  e v id e n c e  o f  e x - a n t e  i n e f f i c i e n c y  o f  a 

t r a d i t i o n a l  m e a su re  o f  t h e  i d e a l  m a rk e t  p o r t f o l i o .  The 

n e x t  c h a p t e r  w i l l  exam ine  t h i s  c o n c l u s i o n .
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CHAPTER 6.
TESTING SECURITY RETURNS AND ALL COMBINATIONS 

OF MARKET RETURNS AND ECONOMIC INDEXES

The p r e v io u s  c h a p t e r ' s  r e s u l t s  im ply  th e  c u r r e n t l y  

u s e d  s i n g l e  in d e x  c a p i t a l  a s s e t  p r i c i n g  m odel i s  n o t  e x - a n t e  

e f f i c i e n t .  The p u rp o s e  o f  t h i s  c h a p t e r  i s  to  s e e  i f  t h e  

e x p l a n a t o r y  pow er o f  t h e  s i n g l e  in d e x  m a rk e t  m odel can  b e  

im proved  by i n c l u d i n g  d i f f e r e n t  c o m b in a t io n s  o f  econom ic 

in d e x e s  w i t h  t h e  m a rk e t  r e t u r n s  in d e x .  I f  t h e  e x p l a n a t o r y  

pow er i s  im proved  f o r  a s e c u r i t y ' s  r e t u r n s  t h e n  e x - a n t e  

e f f i c i e n c y  w ould b e  r e j e c t e d .

The t e s t i n g  o f  t h e  above  h y p o t h e s i s  was done u s i n g  t h e  

f o l l o w i n g  e q u a t i o n :

Ri t  = bo  +  b A t  +  j  *  1 V j t  

w h e r e :

R^t  = s e c u r i t y  i ' s  r e t u r n  i n  p e r i o d  t

Rmt = mar^ e t  r e t u r n  p e r i o d  t

I j t  "  in d e x  j ' s  p e r c e n t a g e  change  i n  p e r i o d  t

t  -  1 , . . . ,  82

j  * 1 f o r  Narrow I n v e s tm e n t  In d e x  

j  = 2 f o r  B road  In v e s tm e n t  In d ex

j  = 3 f o r  P r o f i t a b i l i t y  In d e x

j  = 4 f o r  Employment In d ex

j  = 5 f o r  Money and  C r e d i t  In d e x

f o r  m a rk e t  r e t u r n s , a n d : 

a)  e ach  j  i n d i v i d u a l l y
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b) j  = 1 . 3

c) j  = 1, 3 , 4

d) j  = 1 , 3 , 5

e) j  “ 1, 3 , 4 ,  5

f ) j  = 2, 3

g) j  = 2, 3 , 4

h ) j  -  2, 3 , 5

i ) j  -  2, 3, 4 ,  5

The s t a t i s t i c a l  r e s u l t s  f o r  t h e  above r e g r e s s i o n s  a r e  

r e p o r t e d  on t h e  t a b l e s  i n  t h e  A p pend ix .

D i s c u s s io n  o f  T e s t s  and  R e s u l t s

S e c u r i t y  R e t u r n s , M arke t R e tu rn s  and  a S i n g l e  Economic 
In d ex _____________________________________________________ ______

The r e g r e s s i o n  r e s u l t s  o f  t h e  m a rk e t  m odel and  a  s i n g l e  

econom ic in d e x  showed t h a t  t h e  e x p l a n a t o r y  power o f  t h e  

m a rk e t  model was im p ro v ed  f o r  a l l  f i r m s .  The s t a t i s t i c a l  

m easu re  u s e d  was th e  c o e f f i c i e n t  o f  d e t e r m i n a t i o n  w h ich  

m e a su re s  t h e  p r o p o r t i o n  o f  t h e  e x p l a i n e d  v a r i a n c e .

G iven  th e  above r e s u l t  s t a t i s t i c a l  s i g n i f i c a n c e  was 

m e asu red  and t e s t e d  by c a l c u l a t i n g  th e  p a r t i a l  c o r r e l a t i o n s  

b e tw een  t h e  s e c u r i t i e s  and  e a c h  econom ic in d e x  h o l d i n g  

m a rk e t  r e t u r n s  c o n s t a n t .  The im p o r ta n c e  o f  t h i s  was to  

s e e  i f  t h e  m a rk e t  m odel i s  e x - a n t e  e f f i c i e n t  f o r  e a c h  

s e c u r i t y  s i n c e  p a r t i a l  c o r r e l a t i o n s  m easu re  t h e  im p ro v ed  

e x p l a n a t o r y  power when a n  a d d i t i o n a l  v a r i a b l e  i s  i n c l u d e d  

i n  a  r e g r e s s i o n .  A s i g n i f i c a n t  p a r t i a l  c o r r e l a t i o n  w ould 

c l e a r l y  im p ly  t h a t  th e  t r a d i t i o n a l l y  u s e d  m a rk e t  model
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i s  e x - a n t e  i n e f f i c i e n t .

The r e s u l t s  o f  th e  p a r t i a l  c o r r e l a t i o n  t e s t i n g  showed

a t o t a l  o f  27 f i rm s  (60% o f  t h e  sa m p le )  h a d  a t  l e a s t  one

s i g n i f i c a n t  p a r t i a l  c o r r e l a t i o n  a t  t h e  .10  l e v e l  o f

s i g n i f i c a n c e  ( r ^  j  m "  -035) and 13 f i r m s  (28.9%  o f  t h e

sa m p le )  w ere  s t i l l  s i g n i f i c a n t  a t  th e  .05 l e v e l  o f  
2

s i g n i f i c a n c e  ( r  i  j  m — .0 5 1 ) .  The n a r ro w  in v e s tm e n t  in d e x  

p e r fo rm e d  b e s t .  A t o t a l  o f  e i g h t  (8) f i r m s  w ere  s i g n i f i ­

c a n t  a t  th e  .05  l e v e l  and  t h r e e  (3 )  a d d i t i o n a l  f i r m s  w ere  

added  a t  t h e  .10  l e v e l  o f  s i g n i f i c a n c e .  T a b le  16 g i v e s  a 

summary o f  t h e  r e s u l t s .

I n s p e c t i o n  o f  t h e  s u b -g r o u p in g  r e s u l t s  show t h a t  t h e  

n o n - d u r a b le  goods g roup  w ould  b e  im proved  t h e  m ost by 

i n c l u d i n g  an  a d d i t i o n a l  i n d e x .  A t o t a l  o f  16 (66.77.) o f  

t h e  f i rm s  w ere  s i g n i f i c a n t l y  im p ro v ed  a t  t h e  .10  l e v e l  and 

n in e  (9) (37.57o) w ere  s i g n i f i c a n t l y  im proved  a t  t h e  .05 

l e v e l .  The in d e x  t h a t  im p ro v e s  t h e  l a r g e s t  number o f  

n o n - d u r a b l e  goods was th e  n a r ro w  i n v e s t m e n t  i n d e x .  T h is  

in d e x  was s i g n i f i c a n t  f o r  e i g h t  (8 )  (33.3% ) f i r m s  a t  t h e  

.05 l e v e l  and  10 (41.7% ) f i r m s  a t  th e  .10 l e v e l .

A t o t a l  o f  11 (52.4% ) f i r m s  o f  t h e  d u r a b l e  goods 

g roup  w ere  im p ro v ed  by  i n c l u d i n g  a  s i n g l e  econom ic in d e x  

a t  t h e  ,10  l e v e l  w h i l e  f o u r  (4) (197.) w ere  s i g n i f i c a n t l y  

im proved  a t  t h e  .05 l e v e l  o f  s i g n i f i c a n c e .  The b e s t  

p e r fo r m in g  in d e x  was th e  p r o f i t a b i l i t y  in d e x .  The in d e x  

s i g n i f i c a n t l y  im p ro v ed  r e s u l t s  o f  t h e  m a rk e t  model f o r
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TABLE 16
PARTIAL COEFFICIENTS OF DETERMINATION 

NONDURABLE GOODS GROUP

2 2 2 2 2
COMPANY NAME r iln .m r i  P.m r iIo .m r i  E.m r i  M.m

American A ir L ines 0 .0 0 1 0 .050 0 .001 0 .0 0 0 0 .005
American Home Products 0 .039 0 .000 0 .038 0.021 0 .0 0 0
American S tores 0 .038 0 .031 0 .129 0 .0 2 0 0.047
AT&T 0.0 1 6 0 .019 0 .0 3 1 0.007 0 .006
B r is t o l  Myers 0.047 0 .018 0 .061 0 .0 4 1 0 .0 0 6
B u rlin gton  In d u str ie s 0 .004 0 .0 0 6 0.057 0 .002 0 .0 3 5
Burroughs 0.017 0 .004 0 .018 0 .012 0 .002
C elanese 0 .089 0.043 0.009 0 .011 0 .008
C h essie  Systems 0 .045 0 .018 0 .0 6 5 0.029 0.018
C lu ett Peabody 0.033 0 .0 0 5 0 .009 0.007 0 .000
Columbia P ic tu r e s 0 .0 0 8 0 .029 0 .0 3 9 0 .0 0 0 0.044
Commonwealth Edison 0.013 0 .034 0 .010 0 .002 0 .0 0 2
Federated D ept. S tores 0 .010 0 .010 0 .0 3 0 0 .0 1 6 0.064
General Foods 0 .013 0 .0 3 0 0 .060 0.004 0.024
I.B .M . 0 .057 0 .000 0 .082 0 .048 0 .000
R.H. Macy's 0 .0 0 0 0.004 0.013 0 .0 1 6 0 .0 0 2
Munsingwear 0 .009 0 .0 0 0 0 .000 0 .0 0 0 0 .0 3 6
P a c i f ic  Gas & E le c tr ic 0 .018 0.008 0 .031 0 .010 0 .0 0 2
Pan American A ir L ines 0.013 0.024 0 .034 0.003 0 .004
Safeway S tores 0 .028 0.014 0 .112 0 .010 0 .072
Standard Brands 0 .0 1 6 0 .0 0 5 0.051 0 .017 0 .0 4 0
J .P . Stevens 0 .0 4 0 0.037 0 .010 0 .013 0 .0 1 2
Tw entieth Century Fox 0 .006 0 .021 0.033 0 .007 0.003
Union O il o f  CA 0.041 0 .000 0 .026 0 .028 0.007



COMPANY NAME

A ll ie d  Chemical 
Armco S t e e l  
Boeing
C a te r p il le r  T ractor
Chicago Pneumatic
C hrysler
C lark Equipment
Crown Z ellerb ach
Dupont
General Cable 
General Motors 
General S ig n a l 
I n te r n a t io n a l Paper 
Joy M anufacturing 
K ennecott Copper 
McGraw H i l l  
Phelps Dodge 
Pullman
Revere Copper & Brass 
U .S . S t e e l  
United Technology

TABLE 16 (CONT.) 
COEFFICIENTS OF DETERMINATION 

DURABLE GOODS GROUP

2
iln .m

0 .0 1 9
0.000
0 .018
0 .002
0.022
0.004
0.012
0.004
0.048
0 .000
0 .019
0 .0 0 6
0.000
0 .0 3 0
0 .048
0.013
0 .0 1 9
0 .009
0 .003
0.000
0.000

2
r i  P.m

0.000
0.011
0 .046
0 .040
0 .0 4 8
0.010
0 .012
0.017
0.000
0.018
0.003
0 .062
0.013
0 .001
0 .019
0 .002
0.002
0.037
0 .015
0.000
0 .028

2
r iIo .m

0.018
0 .0 0 0
0.017
0.000
0 .0 0 6
0.000
0 .015
0.008
0 .030
0.004
0.000
0 .0 0 5
0.000
0.029
0.034
0.019
0.024
0 .005
0.000
0 .005
0.000

2
r i  E.m

0.043
0.007
0 .015
0.003
0 .0 0 6
0.007
0 .114
0.008
0.010
0.002
0.000
0 .0 0 6
0 .003
0 .015
0 .034
0 .029
0.033
0.001
0.004
0.010
0.000

2
r i  M.m

0.064
0 .036
0 .019
0.000
0 .013
0.000
0 .0 2 6
0 .059
0 .008
0 .019
0.000
0.014
0.020
0 .008
0.032
0 .0 1 0
0.011
0 .0 0 6
0.010
0 .045
0 .005



f i v e  (5 )  (23.8% ) o f  t h e  f i r m s  a t  t h e  .10  l e v e l .  A 

s t a t i s t i c a l  summary o f  th e  r e s u l t s  can  be fo u n d  on T a b le  

17 and T a b le  18.

We can  c o n c lu d e  f rom  th e  above  r e s u l t s  t h a t  th e  

m a rk e t  m odel as  t r a d i t i o n a l l y  m e a su re d  by u s in g  t h e  

S ta n d a r d  & P o o r ' s  s t o c k  in d e x  o f  r e t u r n s  d o es  n o t  i n c l u d e  

a l l  t h e  e x p e c t a t i o n s  o f  f u t u r e  econom ic outcom es t h a t  

i n v e s t o r s  u s e  to  d e te r m in e  t h e  r e t u r n s  o f  many f i r m s .

The c u a s e  o f  t h i s  i n e f f i c i e n c y  i s  p r o b a b ly  due t o  t h e  f a c t  

t h e  S ta n d a r d  & P o o r ' s  in d e x  i s  n o t  a  good s u r r o g a t e  

m easu re  o f  t h e  i d e a l  m a rk e t  p o r t f o l i o  and c o u ld  p o s s i b l y  

be  im proved  by  i n c l u d i n g  a d d i t i o n a l  in d e x e s  t o  h e lp  

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

S e c u r i t y  R e tu r n s ,  M ark e t R e tu rn s  and M u lt i-E co n o m ic  
In d e x e s ______________ ________________________

The o b j e c t i v e  o f  t h i s  t e s t i n g  was to  s e e  (1 )  i f  th e

e x p e c t a t i o n s  o f  econom ic p r o c e s s e s  u s e d  by i n v e s t o r s  to

d e te r m in e  s e c u r i t y  r e t u r n s  i s  f u l l y  m e a su re d  by th e  s i n g l e

in d e x  c a p i t a l  a s s e t  m o d e l ,  and  (2 )  w h a t econom ic p r o c e s s e s '

e x p e c t a t i o n s  c a n  b e  u s e d  t o  im p ro v e  th e  m a rk e t  m o d e l .

The r e s u l t s  on  T a b le  19 c l e a r l y  show t h a t  e v e r y  f i r m

i n  t h e  sam ple  i s  im p ro v ed  by  i n c l u d i n g  a t  l e a s t  one (1)

econom ic in d e x  i n  t h e  m a rk e t  m o d e l .
2

The a v e r a g e  im provem ent i n  t h e  a d j u s t e d  R o f  t h e

s i n g l e  in d e x  m a rk e t  m odel was .0 4 9 4 ,  t h a t  i s ,  t h e  
2

a d j u s t e d  R im proved  from  .1473  to  .1 9 1 4 .  T h is  i s  a
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TABLE 17
SUMMARY OF PARTIAL COEFFICIENT OF DETERMINATION 

RESULTS FOR ALL SECURITIES

NUMBER OF FIRMS SIGNIFICANT 
INDEX .1 0  LEVEL .05  LEVEL

P r o f i t a b i l i t y 3 0

Investm ent Narrow 10 8

Investm ent Broad 8 2

Employment 2 0

Money and C redit 7 2

TABLE 18
SUMMARY OF PARTIAL COEFFICIENT OF DETERMINATION 

  RESULTS BY GROUP

NUMBER OF FIRMS SIGNIFICANT
_______GROUP_______ .10  LEVEL .05  LEVEL TOTAL

Non Durable Goods 7 9 16

Durable Goods 7 4 11

T o ta l 14 13 27
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TABLE 19
’BEST SET OF ECONOMIC INDEXES AND MARKET PORTFOLIO FOR SECURITY i

NON-DURABLE GOODS

COMPANY NAME m P I n I
O E M R IIm R2m

-2  1-2 
h.ml m

-2  -2  R* -R 1m m

American A ir L ines * A A .245 .208 1 .178 .037
American Home Products * A .217 .196 1.107 .021
American S tores * A A A A .233 .049 4 .7 5 5 .184
AT&T a A A .272 .240 1.133 .032
B r is to l  Myers * A A A A .251 .159 1 .579 .092
B u rlin gton  In d u str ie s a A .150 .110 1.364 .040
Burroughs A A .053 .048 1.104 .005
C elanese A A A .147 .065 2 .262 .082
C h essie  Systems A A A A A .209 .122 1 .713 .087
C lu e tt  Peabody A A .250 .234 1.068 .016
Columbia P ic tu r e s A A A A A .162 .080 2 .025 .082
Commonwealth Edison A A A .192 .138 1 .391 .054
Federated D ept. S tores A A A A .238 .164 1 .451 .074
General Foods A A A A A .163 .083 1 .964 .080
I.B.M . A A A A A .298 .217 1.373 .081
R.H. M acy's A A .214 .210 1.019 .004
Munsingwear A A A A A .138 .100 1 .3 8 0 .038
P a c if ic  Gas & E le c tr ic A A A .097 .078 1 .244 .019
Pan American A ir L ines A A A .265 .227 1.167 .038
Safeway S to res A A A A A .218 .087 2 .506 .131
Standard Brands A A A A A .181 .133 1 .361 .048
J .P . S teven s A A A A A .245 .189 1 .296 .056
Tw entieth Century Fox A A A .167 .135 1.237 .032
Union O il o f  CA A A A A A .111 .070 1 .5 8 6 .041

-2
Average In crease  o f  R .05725

*Included in  b e s t  exp lanatory  index r e g r e ss io n



BEST SET OF ECONOMIC
TABLE 19 (CQNT.)

INDEXES AND MARKET PORTFOLIO FOR SECURITY i

-2  1-2 RI /R Im / m
-2  -2  R_ R Im mCOMPANY NAME m P

DURABLE

I I  n c

GOODS 

i E M RjIm R2m

A llie d  Chemical * ft * ft ft .210 .099 2.121 .111
Armco S te e l * ft ft ft .213 .179 1 .1 9 0 .034
Boeing * ft ft .125 .093 1.344 .032
C a te r p il le r  Tractor * ft ft .282 .247 1 .142 .035
Chicago Pneumatic * ft * ft ft .301 .173 1 .7 4 0 .128
C h rysler ft f t ft .211 .205 1 .029 .006
C lark Equipment ft * .194 .122 1 .5 9 0 .072
Crown Z ellerb ach ft ft f t * .196 .121 1 .620 .075
Dupont ft ft * * .227 .165 1.291 .062
G eneral Cable ft f t * .112 .087 1.287 .035
General Motors ft * .311 .306 1 .0 1 6 .005
General S ig n a l ft f t * .227 .185 1.227 .042
In te r n a tio n a l Paper ft f t * .233 .213 1 .0 9 4 .020
Joy M anufacturing ft * .184 .169 1.089 .015
K ennecott Copper ft f t .035 0 qo .035
McGraw H i l l ft ft * .261 .241 1.083 .020
Phelps Dodge ft * ft .047 .025 1 .840 .022
Pullman f t ft * .111 .054 2 .055 .057
Revere Copper & Brass ft f t f t .064 .056 1.143 .008
U .S . S te e l ft * ft * .188 .150 1.207 .038
United Technology ft ft ft .163 .146 1 .1 1 6 .017

_2
Average In c r ea se  o f  R .0403

♦Included in  b e st  exp lanatory  index r e g r e ss io n



p e r c e n t a g e  i n c r e a s e  o f  33.537® i n  e x p l a n a t o r y  pow er.

The econom ic in d e x  in c l u d e d  m ost o f t e n  i n  th e  b e s t  

s e t  o f  in d e x e s  f o r  a  f i r m  was th e  p r o f i t a b i l i t y  in d e x  (33 

o r  73.37® o f  t h e  f i r m s ) ,  f o l lo w e d  by t h e  i n v e s tm e n t  in d e x  

(31 o r  68.97® o f  th e  f i r m s  w h ere  t h e  b ro a d  in v e s tm e n t  i n d e x  

was s e l e c t e d  f o r  17 o r  37.87® o f  th e  f i r m s ,  and  th e  n a rro w  

i n v e s tm e n t  in d e x  f o r  14 o r  31.17® o f  th e  f i r m s ) ,  t h e  

employment in d e x  (26 o r  57.87® o f  th e  f i r m s ) ,  and th e  money 

and c r e d i t  in d e x  (23 o r  51.17® o f  th e  f i r m s ) .

When in d e x e s  a r e  c l u s t e r e d  by ty p e  w i t h  t h e i r  

r e s p e c t i v e  f i r m s  on T a b le  20 an d  i n d u s t r y  g ro u p s  a r e  l i s t e d  

w i t h  i n d e x e s  on T a b le  21, i t . c a n  be  o b s e rv e d  t h a t  t h e  b e s t  

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

i n d u s t r i e s .  T h is  r e s u l t  im p l i e s  t h a t  d i f f e r e n t  v a r i a b l e s  

a r e  u s e d  by i n v e s t o r s  to  fo rm  t h e i r  e x p e c t a t i o n s  f o r  

v a r i o u s  s e c u r i t i e s ,  and  t h i s  i n f o r m a t i o n  seems t o  v a r y  

w i t h i n  i n d u s t r i e s  a s  w e l l  a s  b e tw e e n  i n d u s t r i e s .  F u r t h e r  

r e s e a r c h  i n  t h i s  a r e a  i s  n e e d e d  due to  t h e  s m a l l  number 

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

The r e s u l t s  o f  t h e  s u b -g r o u p in g s  showed some
2

d i f f e r e n c e s .  The n o n - d u r a b l e  goods g ro u p  a d j u s t e d  R was 

i n c r e a s e d  by .05725 w h i l e  t h e  d u r a b l e  goods g ro u p  a d j u s t e d  

R was i n c r e a s e d  by .0 4 9 4 .  The number o f  in d e x e s  i n c l u d e d  

w i th  t h e  m a rk e t  m odel was s l i g h t l y  more f o r  th e  n o n - d u r a b l e  

goods group  (2 .7 9  in d e x e s  p e r  s e c u r i t y )  a s  com pared  to  t h e  

d u r a b l e  goods g roup  (2 .1 9  in d e x e s  p e r  s e c u r i t y ) .  T h is
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P American A ir L ines T ran sp ortation  -  A ir
P AT&T U t i l i t i e s  ( E le c tr ic )
P Commonwealth Edison U t i l i t i e s  ( E le c tr ic )
P Joy M anufacturing Machinery (S p e c ia lty )
P McGraw H il l P u b lish in g
P P a c i f ic  Gas & E le c tr ic U t i l i t i e s  ( E le c tr ic )
P Pan American A ir L ines T ran sp orta tion  -  A ir
P Revere Copper & Brass M etal F a b r ica tin g
P Standard Brands Foods (P rocessed )
P Tw entieth  Century Fox E ntertainm ent
P U nited T echnologies Aerospace

I C lu e tt  Peabody T e x t ile  (Apparel M anufacturer)
I n General Motors Autom obiles
1°n Macy's (R.H .) R e ta il  S to res  (Department)

P Io C a te r p il le r  Tractor M achinery (C on stru ction  & 
M a ter ia ls  H andling)

PIo G eneral Foods Foods (P rocessed )

PI C h essie  Systems T ran sp orta tion  (R a il)
P i"n Pullm an, In c . R ailroad Equipment

PM American Home Products Drugs
PM B u rlin gton  In d u str ie s T e x t i le s  Products
PM Federated D ept. S tores R e ta il  S tores  (Department)
PM General Cable M etal F a b r ica tin g
PM G eneral S ig n a l R ailroad  Equipment

PE B r is t o l  Myers Drugs

PI E Boeing Aerospace
PI E C elanese T e x t i le  S y n th e tic s
P inEn C hrysler Autom obile

PI M Stevens ( J .P .) T e x t i le  Products
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PI En American S to r es R e ta il  S tores  (Food)o
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American Home P roducts  

B r is t o l  Myers

Columbia P ic tu r e s  

T w entieth  Century Fox

G eneral Foods 
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C a te r p il le r  T ractor  

Clark Equipment

Chicago Pneumatic
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Revere Copper & B rass

INDEXES

P , I  , E n
P
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P, I n , E, M
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NONE

NONE

P, M 

P , E
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P

P * Xo
P
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V  E

P , I n , E, M 

P

P, M 
P
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seems to  im p ly  t h e  m a rk e t  m odel i s  l e s s  r e p r e s e n t a t i v e  o f  

t h e  n o n - d u r a b l e  goods s e c t o r  o f  th e  economy th a n  th e  

d u r a b l e  goods s e c t o r .

The r e s u l t s  o f  t h i s  s e c t i o n  im p ly  t h a t  t h e  s i n g l e  

in d e x  m a rk e t  model t h a t  i s  c u r r e n t l y  u s e d  to  m easu re  a 

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

p o r t f o l i o ,  and  t h e r e f o r e  does n o t  f u l l y  m easu re  i n v e s t o r  

e x p e c t a t i o n s  o f  an  i n d i v i d u a l  f i r m ' s  s y s t e m a t i c  r i s k .  We 

can  c o n c lu d e  t h a t  e i t h e r  an  im p ro v ed  s i n g l e  i n d e x  be 

fo u n d  o r  a  m u l t i - i n d e x  m odel be  u s e d .
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CHAPTER 7
SUMMARY AND IMPLICATIONS

I  h a v e  shown i n  t h i s  s tu d y  t h a t  T u r n b u l l ' s  m odel i s  

c o r r e c t  as  b o r n e  o u t  by t h e  e m p i r i c a l  r e s u l t s .  I t  was 

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

i n v e s t o r  e x p e c t a t i o n s  o f  f u t u r e  econom ic o u tco m es ,  t h a t  

e x p e c t a t i o n s  o f  econom ic ou tcom es u se d  by i n v e s t o r s  v a r y  

a c r o s s  f i r m s  and  i n d u s t r i e s , and t h a t  c u r r e n t l y  u s e d  m a rk e t  

r e t u r n s  i n d e x e s ,  a s  m e asu red  by t h e  S ta n d a r d  & P o o r ' s  In d e x  

and  in d e x e s  em ployed i n  t h e  c a p i t a l  a s s e t  p r i c i n g  m odel,  

a r e  e i t h e r  e x - a n t e  i n e f f i c i e n t  o r  a  m u l t i - i n d e x  m odel m ust 

b e  u s e d .

S p e c i f i c a l l y ,  I  t e s t e d  T u r n b u l l ' s  m odel u s in g  39 

c y c l i c a l  l e a d i n g  econom ic v a r i a b l e s  a s  d e f i n e d  by  th e  

N a t i o n a l  B u reau  o f  Economic R e s e a rc h ,  t h e  S ta n d a r d  & P o o r 's  

500 S to c k  In d e x ,  and  a s e c u r i t y  sam ple  o f  45 s e c u r i t y  

r e t u r n s  s e l e c t e d  from  26 i n d u s t r i e s  f o r  a  t e s t  p e r i o d  o f  

J a n u a r y ,  1955 to  D ecem ber, 1975. The e m p i r i c a l  d a t a  was i n  

a  p e r c e n t a g e  ch an g e  fo rm a t  on a  q u a r t e r l y  b a s i s .  F u r t h e r ,  

t h e  econom ic v a r i a b l e s  w ere  l e a d  and la g g e d  t h r e e  (3) 

p e r i o d s  when t e s t e d  v e r s u s  m a rk e t  r e t u r n s .

I  showed t h a t  m a rk e t  r e t u r n s  a r e  s i g n i f i c a n t l y  r e l a t e d  

t o  16 econom ic s e r i e s  w h ich  r e p r e s e n t e d  f o u r  (4) g e n e r a l  

econom ic p r o c e s s e s :  p r o f i t s ,  i n v e s tm e n t ,  em ploym ent, and 

money and  c r e d i t .  B ecau se  no s i n g l e  econom ic s e r i e s  had  a  

h ig h  e x p l a n a t o r y  v a l u e ,  in d e x e s  w ere  fo rm ed  t o  r e p r e s e n t
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t h e  f o u r  (4 )  econom ic p r o c e s s e s .  F iv e  (5 )  m ethods o f  

in d e x  f o r m a t i o n  w ere  t e s t e d  d u r in g  t h i s  p r o c e s s .  .The b e s t  

in d e x  f o r m a t i o n  m ethod  was th e  c o e f f i c i e n t  o f  d e t e r m i n a t i o n  

m ethod  w h ic h  e x p l a i n e d  38.65% o f  t h e  m a r k e t ' s  r e t u r n .

I  t h e n  p ro c e e d e d  t o  t e s t  i f  i n d i v i d u a l  f i r m ' s  

s e c u r i t y  r e t u r n s  a r e  a  f u n c t i o n  o f  t h e  same s e t  o f  

econom ic i n d e x e s  u s e d  f o r  m a rk e t  r e t u r n s .  The r e s u l t s  

showed t h a t  42 o f  t h e  45 s e c u r i t i e s  i n  t h e  sam ple  w ere  

s i g n i f i c a n t l y  r e l a t e d  t o  th e  econom ic i n d e x e s .  The t h r e e  

(3) f i r m s  w ere  B u r ro u g h s ,  K e n n e c o t t  C opper, and P h e lp s  

Dodge. A d d i t i o n a l l y ,  K e n n e c o t t  Copper and P h e lp s  Dodge 

w ere  fo u n d  n o t  to  be  s i g n i f i c a n t l y  r e l a t e d  to  m a rk e t  

r e t u r n s  a t  t h e  .05 l e v e l  o f  s i g n i f i c a n c e .  F u r t h e r  

r e s e a r c h  i n  t h i s  a r e a  i s  r e q u i r e d  to  f i n d  o u t  w hat r i s k  

c h a r a c t e r i s t i c s  t h e s e  f i r m s  h av e  t h a t  a r e  u n iq u e  from  

o t h e r  f i r m s .

The b e s t  e x p l a n a t o r y  econom ic  in d e x  was p r o f i t a b i l i t y  

fo l lo w e d  by  b o th  form s o f  in v e s tm e n t  i n d e x ,  money and 

c r e d i t ,  and  em ploym ent. The e x p l a n a t o r y  pow er o f  e a c h  

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

i n d u s t r i e s .  The a v e ra g e  e x p l a n a t o r y  pow er o f  t h e  econom ic 

in d e x e s  was l e s s  th a n  t h e  e x p l a n a t o r y  pow er o f  m a rk e t  

r e t u r n s ,  b u t  f o r  12 f i r m s ,  t h e  e x p l a n a t o r y  power was 

b e t t e r  t h a n ,  o r  e q u a l  t o ,  t h a t  o f  m a rk e t  r e t u r n s .  I n  

f a c t ,  when I  t e s t e d  f o r  c o r r e l a t i o n  d i f f e r e n c e s  u s in g  

F i s h e r ' s  Z t r a n s f o r m a t i o n  t e s t ,  t h e  h y p o t h e s i s  t h a t  a
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s i n g l e  econom ic i n d e x ' s  c o r r e l a t i o n  w i t h  s e c u r i t y  r e t u r n s  

i s  th e  same a s  t h e  m a r k e t ' s  c o r r e l a t i o n  c o u ld  n o t  be  

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

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

e x p e c t a t i o n s  o f  f u t u r e  econom ic  o u tco m es .

I  t h e n  t e s t e d  t o  s e e  i f  i n v e s t o r  e x p e c t a t i o n s  o f  

s e c u r i t y  r e t u r n s  a r e  f u l l y  m easu red  by  m a rk e t  r e t u r n s  

as  t h e  s i n g l e  in d e x  c a p i t a l  a s s e t  p r i c i n g  m odel s t a t e s .

When I  ad d ed  econom ic i n d e x e s  to  t h e  m odel th e  e x p l a n a t o r y  

pow er was i n c r e a s e d  f o r  e v e r y  s i n g l e  s e c u r i t y  i n  t h e  

sa m p le .  These  e m p i r i c a l  r e s u l t s  r e j e c t  t h e  u s e  o f  t h e  

g e n e r a l l y  u s e d  m e a su re  o f  m a rk e t  r e t u r n s  i n  t e s t i n g  t h e  

s i n g l e  in d e x  c a p i t a l  a s s e t  p r i c i n g  mode. The c u r r e n t l y  - 

u s e d  m e a s u re s  a r e  n o t  e x - a n t e  e f f i c i e n t  and  e i t h e r  an  

im p ro v ed  in d e x  n e e d s  to  be  fo rm ed  o r  m u l t i - i n d e x e s  s h o u ld  

be  u s e d .  My r e s u l t s  c l e a r l y  s u p p o r t  R o l l ' s  p a p e r  c r i t i q u i n g  

t h e  m e th o d o lo g ie s  u s e d  to  t e s t  t h e  s i n g l e  in d e x  m o d e l .

I m p l i c a t i o n s  f o r  F u r t h e r  R e s e a rc h

T h is  s tu d y  f o c u s e d  on e m p i r i c a l l y  t e s t i n g  T u r n b u l l ' s  

m u l t i - p e r i o d  m odel. The p a p e r  s u c c e s s f u l l y  showed t h a t  

m a rk e t  r e t u r n s  o f  a f i r m ' s  a s s e t s  a r e  d e te r m in e d  by 

i n v e s t o r  e x p e c t a t i o n s  o f  f u t u r e  econom ic o u tc o m e s .  The 

r e s e a r c h  r a i s e d  many q u e s t i o n s  w h ich  w ere  n o t  a n s w e re d .

S in c e  th e  econom ic v a r i a b l e  s e l e c t i o n  c r i t e r i a  d id  

r e s t r i c t  t h e  sam p le  t o  39 v a r i a b l e s ,  c a n  t h e  i n c l u s i o n  o f  

t h e  o t h e r  r e m a in in g  v a r i a b l e s  ( c o i n c i d e n t a l  and l a g g i n g )
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im prove  t h e  t e s t  r e s u l t s ?  The m e th o d o lo g y  r e s t r i c t e d  e a c h  

econom ic p r o c e s s  t o  a  s i n g l e  t im e  p e r i o d .  The u s e  o f  

m u l t i p l e  t im e  p e r i o d s  by a p p ly in g  d i s t r i b u t e d - l a g  m odels  

c an  p o s s i b l y  im p ro v e  th e  e x p l a n a t o r y  pow er o f  t h e  i n d e x e s .  

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

t h e  r e g r e s s i o n  c o e f f i c i e n t s  c o u ld  p o s s i b l y  g iv e  us  i n s i g h t  

i n t o  th e  v a l u e s  i n v e s t o r s  a s s i g n  t o  c e r t a i n t y  e q u i v a l e n t  

c o e f f i c i e n t s .  I n  a d d i t i o n ,  t e s t s  n e e d  t o  b e  done to  s e e  

i f  t h e  c o e f f i c i e n t s  a r e  s t a b l e  o v e r  t im e .

The p a p e r  showed s e c u r i t y  r e t u r n s  w ere  a  f u n c t i o n  o f  

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

f i r m s .  F u r t h e r  r e s e a r c h  i s  n e e d e d  to  t e s t  i f  t h e  b e s t  

s e t  o f  i n d e x e s  d i f f e r  by econom ic e n v i r o n m e n t .  Does th e  

b e s t  s e t  d i f f e r  b e tw een  a n  e x p a n s io n  p e r i o d  and a  r e c e s s i o n  

p e r i o d ,  o r  d i f f e r e n t  p e r i o d s  w here  g o v e rn m e n ta l  p o l i c y  h a s  

changed?

The s e c u r i t y  sam ple  r e p r e s e n t e d  26 i n d u s t r i e s ,  b u t 'n o  

more t h a n  two (2 )  s e c u r i t i e s  from  any one (1 )  i n d u s t r y .

T h is  s tu d y  showed econom ic in d e x e s  v a r i e d  a c r o s s  

s e c u r i t i e s .  A s tu d y  i s  n e c e s s a r y  t o  t e s t  i f  t h e  econom ic 

in d e x e s  v a r y  w i t h i n  an  i n d u s t r y .

My r e s u l t s  showed t h a t  i n v e s t o r  e x p e c t a t i o n s  o f  

f u t u r e  econom ic  ou tcom es a r e  i n c o r p o r a t e d  w i t h i n  s e c u r i t y  

r e t u r n s .  E c o n o m e tr ic  m odel b u i l d e r s  c a n  p o s s i b l y  u se  t h i s  

m e a su re  o f  f u t u r e  e x p e c t a t i o n s  to  im p ro v e  t h e i r  f o r e c a s t s  

o f  f u t u r e  econom ic m ovem ents. C o r p o r a te  p l a n n e r s  can  a l s o  

u s e  t h e s e  r e s u l t s  to  im prove  t h e i r  f o r e c a s t s .
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W ith th e  i n c l u s i o n  o f  my s t u d y ,  e m p i r i c a l  p a p e r s  have  

shown t h a t  e x - p o s t  a c c o u n t in g  r e t u r n s  a r e  s i g n i f i c a n t l y  

r e l a t e d  to  e x - a n t e  m a rk e t  r e t u r n s ;  s e c u r i t y  m a rk e t  r e t u r n s  

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

th o u g h  a d d i t i o n a l  r e s e a r c h  i s  n e e d e d  to  u n d e r s t a n d  why two 

(2 )  o f  th e  f i r m s  i n  my sam ple  w ere  n o t  s i g n i f i c a n t  i n  t h e i r  

r e l a t i o n s h i p  t o  m a rk e ts  r e t u r n s ;  and  m a rk e t  r e t u r n s  a r e  

s i g n i f i c a n t l y  r e l a t e d  t o  f u t u r e  econom ic  o u tco m es .  To 

c o m p le te  t h e  a n a l y s i s ,  a c c o u n t in g  r e t u r n s  s h o u ld  be  t e s t e d  

i n  t h e  c o r r e c t l y  s p e c i f i e d  fo rm . A c c o u n t in g  v a r i a b l e s  

s h o u ld  l a g  m a rk e t  r e t u r n s .  F u r t h e r ,  t h e s e  a c c o u n t in g  

r e t u r n s  s h o u ld  b e  exam ined  to  t e s t  t h e i r  r e l a t i o n s h i p  

w i t h  econom ic o u tc o m e s .  The s e t  o f  econom ic v a r i a b l e s  

t h a t  a r e  r e l a t e d  to  a c c o u n t in g  r e t u r n s  s h o u ld  be th e  same 

as f o r  s e c u r i t y  r e t u r n s .  T h is  w ould  t e s t  M yer 'o  h y p o t h e s e s .

A n o th e r  a r e a  o f  f u t u r e  r e s e a r c h  t h a t  n e e d s  to  be  

e x p l o r e d  i s  t h e  c l a s s i f i c a t i o n  m ethods o f  NBER. They 

c l a s s i f y  econom ic v a r i a b l e s  r e l a t i v e  t o  t h e  b u s i n e s s  c y c l e .  

Would t h e i r  c l a s s i f i c a t i o n s  be t h e  same i f  th e y  w ere  

t e s t e d  r e l a t i v e  to  m a rk e t  r e t u r n s ?  The v a l i d i t y  o f  NBER's 

in d e x  m eth o d o lo g y  was q u e s t i o n e d  i n  t h i s  p a p e r .  Can an 

im proved  in d e x  m eth o d o lo g y  be  fo u n d  t h a t  w i l l  i n c r e a s e  i t s  

e x p l a n a t o r y  pow er?

The l a s t  a r e a  o f  f u r t h e r  r e s e a r c h  t h a t  I  w is h  to  

comment on i s  t h e  b e t t e r  p e r fo rm a n c e  o f  i n f l a t i o n  

a d j u s t e d  m e a su re s  o f  econom ic p e r fo r m a n c e .  D uring  th e
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s e l e c t i o n  p r o c e s s  a l l  s i g n i f i c a n t  i n f l a t i o n  a d j u s t e d  

m e a su re s  w ere  p r e f e r r e d  t o  t h e i r  u n a d j u s t e d  m e a s u re s .  

I n f l a t i o n  d u r in g  my sam ple  p e r i o d  was n o t  e x t r e m e ly  h ig h  

as  i t  h a s  b e e n  r e c e n t l y .  T h is  r a i s e s  t h e  q u e s t i o n  w h e th e r  

i n v e s t o r s  u s e  i n f l a t i o n  a d j u s t e d  econom ic  v a r i a b l e s  to  

fo rm  t h e i r  e x p e c t a t i o n s  d u r in g  p e r i o d s  o f  h ig h  i n f l a t i o n .

I  h av e  d i s c u s s e d  many a r e a s  o f  f u t u r e  r e s e a r c h .

These  r e s e a r c h  s u g g e s t i o n s  n e e d  t o  be  e x p lo r e d  t o  im prove 

o u r  u n d e r s t a n d i n g  o f  th e  r e l a t i o n s h i p  b e tw een  a c c o u n t in g  

r e t u r n s ,  m a rk e t  r e t u r n s ,  and econom ic m ovem ents.
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LIST OF SYMBOLS

SYMBOL DEFINITION

P P r o f i t a b i l i t y  In d e x

I Q I n v e s tm e n t  (N arrow )

I  I n v e s tm e n t  (B road)

M Money and C r e d i t  In d e x

E Employment In d e x

D.W. D u rb in  W atson S t a t i s t i c

S.R.  S t u d e n t i z e d  Range S t a t i s t i c

_2
R A d ju s te d  R2 S t a t i s t i c

t  Time

Rlnt R e tu rn  o f  M arke t In d e x  i n  Time P e r io d  t

r  C o r r e l a t i o n

R^t  R e tu r n  o f  S e c u r i t y  i  i n  Time P e r io d  t

2
r  C o e f f i c i e n t  o f  D e te r m in a t io n

P P r e l i m i n a r y  P r o f i t a b i l i t y  In d e x
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TABLE 22
MARKET RETURNS AND ECONOMIC VARIABLE REGRESSION RESULTS 
R # t  “  +  V a r^  t  +  q  8A O b s e r v a t i o n s

HIES
ffiER ECONOMIC VARIABLE SE RIES T IT L E CO EFFIC IEN T S i  VALUE

CORRELATION
VALUE

DURBIN
WATSON

STANDARD ERROR 
OF ESTIMATE

1 A v e r a g e  W ork  W eek o f  P r o d u c t i o n  
W o rk e r s .4 9 5 7 3 .5 1 4 6 1 .2 5 6 7 3 1 .6 9 2 9 1 .0 8 2 7 6

2 A c c e s s i o n  R a t e .2 2 3 3 5 2 .2 6 2 2 1 .2 4 2 3 7 1 .7 6 5 4 1 .0 8 0 4 2

3 L a y o f f  R a t e - . 0 4 0 1 4 - . 7 8 4 8 7 .0 8 6 3 5 1 .7 0 7 5 5 .0 8 2 5 8

6 V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
D u r a b l e  G o o d s ,  C u r r e n t  D o l l a r s - . 1 1 1 0 8 - . 6 8 0 9 4 - . 0 7 4 9 8 1 .6 3 5 7 4 .0 7 4 9 8

7 V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
D u r a b l e  G o o d s ,  1 9 7 2  D o l l a r s - . 0 1 2 4 6 - . 0 7 6 5 8 - . 0 0 8 4 8 1 .6 6 6 9 1 .0 8 2 8 9

8 V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
C o n su m e r G o o d s  & M a t e r i a l s  I n  
1 9 7 2  D o l l a r s .2 2 2 4 2 1 .2 6 3 9 1 .1 3 8 2 3 1 .7 3 9 1 0 .0 8 2 0 9

1 0 C o n t r a c t s  a n d  O r d e r s  f o r  P l a n t  a n d  
E q u ip m e n t ,  C u r r e n t  D o l l a r s - . 0 8 0 4 7 - . 9 7 2 2 2 - . 1 0 6 7 5 1 .6 0 3 1 5 .0 8 2 4 2

12 I n d e x  o f  N e t  B u s i n e s s  F o r m a t i o n .9 3 4 2 7 2 .2 1 6 7 2 .2 3 7 7 7 1 .7 8 1 5 8 .0 8 0 5 1

13 N um ber o f  New B u s i n e s s  
I n c o r p o r a t i o n s .2 6 6 6 3 1 .3 7 2 0 8 .1 4 9 8 1 1 .7 4 9 6 7 .0 8 1 9 6

14 C u r r e n t  L i a b i l i t i e s  o f  B u s i n e s s  
F a i l u r e s - . 0 1 0 9 3 - . 4 5 7 4 4 - . 0 5 0 4 5 1 .6 9 3 0 8 .0 8 2 7 9

1 5 P r o f i t s  A f t e r  T a x e s  p e r  D o l l a r  o f  
S a l e s ,  A l l  M a n u f a c t u r i n g  
C o r p o r a t i o n s - . 1 4 5 0 0 - 1 . 1 9 4 7 7 .0 8 1 3 1 1 .6 9 3 9 4 .0 7 3 3 5

16 C o r p o r a t e  P r o f i t s  A f t e r  T a x e s ,  
C u r r e n t  D o l l a r s - . 1 0 5 1 3 - . 7 9 9 5 6 - . 1 3 0 8 0 1 .7 4 0 9 1 .0 6 8 0 2

17 R a t i o  P r i c e  t o  U n i t  L a b o r  C o s t ,  
N o n -F a rm  B u s i n e s s - 1 . 1 0 8 6 1 - 2 . 2 7 2 4 3 - . 2 4 3 4 0 1 .6 6 0 6 2 .0 8 0 4 0

18 C o r p o r a t e  P r o f i t s  A f t e r  T a x e s ,  
1 9 7 2  D o l l a r s - . 0 6 7 5 4 - . 5 1 1 7 0 - . 0 8 7 9 5 1 .7 5 4 8 2 .0 6 7 9 2

2 0 C o n t r a c t s ,  O r d e r s ,  P l a n t  E q u i p m e n t ,  
1 9 7 2  D o l l a r s - . 0 5 3 5 7 - . 5 7 4 7 1 - . 0 6 3 3 3 1 .6 2 4 4 3 .0 8 2 7 2



23

24

2 5

27

28

2 9

3 0

3 1

32

3 4

3 5

3 6

3 6 a

TABLE 22 (CONT.)

ECONOMIC VARIABLE S E R IE S  T IT L E COEFFICIENT S i  VALUE
CORRELATION

VALUE
DURBIN
WATSON

STANDARD ERROR 
OF ESTIMATE

I n d e x  o f  S p o t  M a r k e t  P r i c e s ,  Raw 
I n d u s t r i a l  M a t e r i a l - . 0 1 2 1 6 - . 0 6 6 0 5 - . 0 0 7 2 9 1 .6 7 3 2 0 .0 8 2 8 9

V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
C a p i t a l  G o o d s  N o n - D e f e n s e ,  
C u r r e n t  D o l l a r s - . 1 1 5 4 5 - 1 . 4 6 8 6 6 - . 1 6 0 0 9 1 .5 8 1 6 2 .0 8 1 8 2

C h a n g e  i n  M a n u f a c t u r e r ' s  U n f i l l e d  
O r d e r s ,  D u r a b l e  G o o d s  I n d u s t r i e s .0 0 0 1 6 .1 3 5 4 8 .0 1 4 9 6 1 .6 6 5 4 7 .0 8 2 8 8

V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
C a p i t a l  G o o d s  N o n - D e f e n s e ,
1 9 7 2  D o l l a r s - . 1 0 0 7 7 - 1 . 1 1 7 0 5 - . 1 2 2 4 2 1 .5 9 1 1 3 .0 8 2 2 7

New P r i v a t e  H o u s in g .2 7 5 2 2 3 .2 6 0 3 8 .2 8 8 7 6 1 .7 9 8 2 9 .0 7 7 9 9

I n d e x  o f  New P r i v a t e  H o u s in g  
A u t h o r i z e d  b y  L o c a l  B u i l d i n g  
P e r m i t s .2 0 8 0 2 2 .5 3 5 2 4 .2 6 9 6 0 1 .8 4 1 0 9 .0 7 9 8 2

G r o s s  P r i v a t e  D o m e s t i c  I n v e s t m e n t ,  
C h a n g e  i n  B u s i n e s s  I n v e n t o r i e s ,  
A l l  I n d u s t r i e s ,  1 9 7 2  D o l l a r s .0 0 0 3 0 .1 0 6 2 1 .0 1 1 7 2 1 .7 8 8 9 7 3 .1 5 3 9 6

C h a n g e  i n  B o o k  V a lu e  M a n u f a c t u r i n g  
T r a d e  I n v e n t o r i e s - . 0 0 0 9 8 - . 3 9 7 7 0 - . 0 4 3 8 7 1 . 6 8 2 1 0 .0 8 2 8 1

V e n d o r  P e r f o r m a n c e ,  Z  o f  C o m p a n ie s  
R e c e i v i n g  S lo w  D e l i v e r i e s - . 0 1 9 4 4 - . 4 8 4 8 4 - . 0 5 3 4 6 1 .6 5 9 5 4 .0 8 2 7 7

N e t  C a s h  F lo w ,  C o r p o r a t e ,  
C u r r e n t  D o l l a r s - . 1 2 9 3 3 - . 6 4 0 9 2 - . 0 7 0 6 0 1 .7 5 9 3 6 .4 1 0 7 9

N e t  C a s h  F lo w ,  C o r p o r a t e ,  1 9 7 2  
D o l l a r s - . 0 8 7 4 2 - . 4 4 5 3 4 - . 0 4 9 1 2 1 1 .7 6 3 5 0 .0 4 5 6 8

N e t  C h an g e  i n  I n v e n t o r i e s  On H a n d , 
On O r d e r ,  1 9 7 2  D o l l a r s .0 0 3 9 7 1 .3 0 0 9 9 .1 4 2 2 1 1 .6 9 8 4 7 .0 8 2 0 5

S m o o th ed .0 0 0 1 4 1 .0 0 9 9 2 .1 1 0 8 4 1 .6 4 3 8 0 .0 8 2 3 8



SERIES
NUMBER ECONOMIC VARIABLE SE R IES T IT L E

5 4  S a l e s  R e t a i l  S t o r e s ,  C u r r e n t  D o l l a r s

8 9  C r o s s  P r i v a t e  D o a e s t l c  F i x
I n v e s t m e n t ,  T o t a l  R e s i d e n t i a l ,
1 9 7 2  D o l l a r s

9 2 a  C h a n g e  I n  S e n s i t i v e  C r u d e  M a t e r i a l  
P r i c e s  (S m o o th e d )

93 F r e e  R e s e r v e s

1 0 4  C h a n g e  I n  T o t a l  L i q u i d  A s s e t s

1 0 4 a  S m o o th e d

1 0 5  M oney S u p p ly  M l-B , 1 9 7 2  D o l l a r s

1 0 6  M oney S u p p ly  M 2, 1 9 7 2  D o l l a r s

1 1 0  T o t a l  F u n d s  R a i s e d ,  P r i v a t e
N o n - F i n a n c l a l  B o r r o w e r s  C r e d i t  
M a r k e t

1 1 2  N e t  C h an g e  I n  B a n k  L o a n s  t o  
B u s i n e s s e s

1 13 N e t  C h a n g e  I n  C o n su m e r C r e d i t

TABLE 22 (CONT.)

CO EFFICIEN T

- . 0 5 4 2 8

.2 5 9 0 9

.0 0 4 5 5

- . 0 0 0 4 6

.0 0 7 0 1

.0 2 9 8 9

3 ;8 4 1 9 4

3 .3 2 2 0 4

.0 3 2 0 1

- .0 0 0 1 2

- . 0 0 0 8 0

t b l  VALUE 

- . 1 0 8 4 9

1 .5 0 3 1 9

1 .5 1 2 8 2

- . 6 9 5 1 4

1 .7 5 6 3 4

1 .4 3 7 1 9

4 . 2 2 1 3 0

4 .0 5 9 4 7

.4 9 4 1 8

- . 2 0 3 6 2

- . 2 9 9 1 1

CORRELATION
VALUE

- . 0 1 1 9 8

.1 6 3 7 5

.1 6 4 7 8

- . 0 7 6 5 4

.1 9 0 4 0

.1 5 6 7 4

.4 2 2 5 1

.4 0 9 0 6

.0 5 4 4 9

- . 0 2 2 4 8

- . 0 3 3 0 1

DURBIN
WATSON

1 .6 7 1 1 7

1 .9 1 8 1 1

1 .6 8 6 9 9

1 .6 7 8 6 5

1 .7 0 9 6 7

1 .7 6 1 3 9

2 .0 2 1 6 0

1 .9 6 3 3 2

1 .8 1 5 8 9

1 .6 7 6 2 8

1 .6 6 9 7 2

rAHDARD ERROR
OF ESTIMATE

.0 8 2 8 8

.0 5 1 3 9

.0 8 1 7 6

.0 8 2 6 5

.0 8 1 3 7

.0 8 1 B 7

.0 7 5 1 3

.0 7 5 6 4

.1 3 8 4 1

.0 8 2 8 7

.0 8 2 8 5
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TABLE 23
MARKET RETURNS AMD ECONOMIC VARIABLE REGRESSION RESULTS

b o  +  b l  V a r l .  t  +  1 8 3  O b s e r v a t i o n s

SERIES
NUMBER

10

12

1 3

1 4

15

16

1 7

1 8  

20

ECONOMIC VARIABLE SE RIES T IT L E  CO EFFICIEN T ‘ b l  VALUE

A v e r a g e  W ork  W eek o f  P r o d u c t i o n  
W o rk e r s

A c c e s s i o n  R a t e

L a y o f f  R a t e

V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
D u r a b l e  G o o d s ,  C u r r e n t  D o l l a r s

V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
D u r a b l e  G o o d s ,  1 9 7 2  D o l l a r s

V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
C o n su m e r  G o o d s  & M a t e r i a l s  I n  
1 9 7 2  D o l l a r s

C o n t r a c t s  a n d  O r d e r s  f o r  P l a n t  a n d  
E q u ip m e n t ,  C u r r e n t  D o l l a r s

I n d e x  o f  N e t B u s i n e s s  F o r m a t i o n

N um ber o f  New B u s i n e s s  
I n c o r p o r a t i o n s

C u r r e n t  L i a b i l i t i e s  o f  B u s i n e s s  
F a i l u r e s

P r o f i t s  A f t e r  T a x e s  p e r  D o l l a r  o f  
S a l e s ,  A l l  M a n u f a c t u r i n g  
C o r p o r a t i o n s

C o r p o r a t e  P r o f i t s  A f t e r  T a x e s ,  
C u r r e n t  D o l l a r s

R a t i o  P r i c e  t o  U n i t  L a b o r  C o s t ,  
N o n -F a rm  B u s i n e s s

C o r p o r a t e  P r o f i t s  Af n e r  T a x e s ,
1 9 7 2  D o l l a r s

C o n t r a c t s ,  O r d e r s ,  P l a n t  E q u ip m e n t ,  
1 9 7 2  D o l l a r s

3 .6 1 8 0 5

.2 6 1 2 4

- . 1 9 3 6 8

.5 4 4 4 9

.5 8 1 0 8

.6 8 4 9 7

.1 6 1 1 9

1 .9 9 3 1 8

.5 1 2 9 4

- . 0 1 4 3 8

.0 4 3 3 6 9

.3 7 5 5 0

.9 9 2 0 5

.4 0 1 0 2

.2 3 6 1 4

4 .0 7 1 3 1

2 .6 8 8 9 5

- 4 . 1 7 5 2 0

3 .3 8 1 7 1

3 .6 8 1 9 0

4 . 1 8 0 9 6

1 .9 1 3 0 4

5 .2 7 2 5 3

2 .7 5 7 1 6

- . 6 0 8 4 0

3 .7 8 6 0 0

2 .9 1 9 3 3

2 .0 2 5 8 2

3 .1 2 1 3 2

2 .5 0 2 5 5

CORRELATION
VALUE

.4 1 2 1 5

.2 8 6 2 6

.4 2 0 8 7

.3 5 1 7 3

.3 7 8 6 4

DURBIN
WATSON

1 .9 5 5 0 3

1 .9 4 6 6 1

1 .9 5 4 7 7

1 .7 4 3 8 6

1 .3 0 0 8 2

.4 2 1 3 0  1 .9 3 1 2 6

.2 0 7 9 1

.5 0 5 4 8

.2 9 2 9 1

.0 6 7 4 4

.3 8 7 7 5

.3 0 8 5 4

.2 1 9 5 9

.3 2 7 6 6

.2 6 7 8 9

1 .7 5 2 8 5

2 .1 2 1 9 3

1 .8 8 3 2 7

1 .7 3 5 1 5

1 .8 7 0 4 0

1 .9 1 4 5 8

1 .7 2 0 0 4

1 .9 5 5 2 9

1 .8 0 2 3 9

STANDARD ERROR
OF ESTIMATE

.0 7 4 7 6

.0 7 8 6 1

.0 7 4 4 3

.0 7 6 8 1

.0 7 5 9 4

.0 7 4 4 1

.0 8 0 2 6

.0 7 0 7 9

.0 7 8 4 5

.0 8 1 8 6

.0 7 2 9 1

.0 6 7 0 0

.0 8 0 0 5

.0 6 6 6 3

.0 7 9 0 5
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SERIES
NUMBER ECONOMIC VARIABLE SE R IE S  T IT L E

2 3  I n d e x  o f  S p o t  M a r k e t  P r i c e s ,  Raw
I n d u s t r i a l  M a t e r i a l

24  V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,
C a p i t a l  G o o d s  N o n - D e f e n s e ,
C u r r e n t  D o l l a r s

2 5  C h a n g e  I n  M a n u f a c t u r e r ' s  U n f i l l e d
O r d e r s ,  D u r a b l e  G o o d s  I n d u s t r i e s

2 7  V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,
C a p i t a l  G o o d s  N o n - D e f e n s e ,
1 9 7 2  D o l l a r s

2 8  New P r i v a t e  H o u s in g

2 9  I n d e x  o f  New P r i v a t e  H o u s in g
A u t h o r i z e d  b y  L o c a l  B u i l d i n g  
P e r m i t s

3 0  G r o s s  P r i v a t e  D o m e s t i c  I n v e s t m e n t ,
C h a n g e  I n  B u s i n e s s  I n v e n t o r i e s ,  
A l l  I n d u s t r i e s ,  1 9 7 2  D o l l a r s

,3 1  C h a n g e  I n  B o o k  V a lu e  M a n u f a c t u r i n g  
T r a d e  I n v e n t o r i e s

3 2  V e n d o r  P e r f o r m a n c e ,  Z o f  C o m p a n ie s  
R e c e i v i n g  S lo w  D e l i v e r i e s

3 4  N e t  C a s h  F lo w ,  C o r p o r a t e ,
C u r r e n t  D o l l a r s

3 5  N e t  C a s h  F lo w ,  C o r p o r a t e ,  1 9 7 2
D o l l a r s

3 6  N e t  C h a n g e  i n  I n v e n t o r i e s  On H a n d ,
O n O r d e r ,  1 9 7 2  D o l l a r s

3 6 a  S m oothed

TABLE 23 (CONT.)

l b l  VALUE
STANDARD ERROR

OF ESTIMATE

.3 2 5 3 0

.1 5 2 0 4

- . 0 0 1 3 5

.2 2 9 2 5

.2 3 8 9 6

.1 7 9 3 0

.0 0 2 1 7

.0 0 6 4 5

.0 9 9 1 6

.5 5 3 9 1

.5 7 8 0 4

.0 0 6 1 6

- . 0 0 0 0 3

1 .8 1 9 2 5

1 .8 7 5 7 1

- 1 . 1 1 3 6 9

2 .4 8 0 1 8

2 .8 1 0 4 7

2 .1 8 6 9 9

.7 5 9 7 5

1 .6 6 6 7 5

2 .5 6 8 2 9

2 .7 7 8 0 1

2 .9 8 9 5 2

2 .0 4 9 1 9

- . 2 4 6 6 3

CORRELATION
VALUE

.1 9 8 1 3

.2 0 4 0 2

- . 1 2 2 8 0

.2 6 5 6 7

.3 0 0 0 7

.2 3 6 1 2

.0 8 4 1 1

.1 8 2 0 9

.2 7 4 4 1

.2 9 4 9 3

.3 1 5 2 3

.22200

- . 0 2 7 3 9

DURBIN
WATSON

1 .7 5 3 9 4

1 .7 5 3 7 3

1 .7 4 6 9 2

1 .8 0 2 1 1

1 .9 2 6 1 9

1 .9 0 0 3 8

1 .7 3 9 5 4

1 .7 1 6 9 1

1 .8 6 5 9 1

1 .8 9 2 5 4

1 .9 2 7 9 7

1 .8 4 3 7 4

1 .7 1 7 1 9

.0 8 0 4 2

.0 8 0 3 2

.0 8 1 4 3

.0 7 9 1 0

.0 7 8 3 2

.0 7 9 7 3

3 .1 5 5 7 7

.0 8 0 6 8

.0 7 8 9 0

.0 4 3 4 2

.0 4 4 4 7

.0 8 0 0 0

.0 8 2 0 2
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SERIES
NUMBER ECONOMIC VARIABLE SE R IE S  T IT L E

5 4  S a l e s  R e t a i l  S t o r e s ,  C u r r e n t  D o l l a r s

8 9  G r o s s  P r i v a t e  D o a te s t i c  F i x
i  I n v e s t m e n t ,  T o t a l  R e s i d e n t i a l ,

1 9 7 2  D o l l a r s

9 2 a  C h a n g e  I n  S e n s i t i v e  C r u d e  M a t e r i a l  
P r i c e s  (S m o o th e d )

93 F r e e  R e s e r v e s

1 0 4  C h an g e  i n  T o t a l  L i q u i d  A s s e t s  

1 0 4 a  S m o o th e d

1 0 5  M oney S u p p ly  M l-B ,  1 9 7 2  D o l l a r s

1 0 6  M oney S u p p ly  M 2, 1 9 7 2  D o l l a r s

1 1 0  T o t a l  F u n d s  R a i s e d ,  P r i v a t e
N o n - F i n a n c i a l  B o r r o w e r s  C r e d i t  
M a r k e t

1 1 2  N e t  C h a n g e  I n  B a n k  L o a n s  t o  
B u s i n e s s e s

1 1 3 N e t  C h a n g e  i n  C o n su m e r  C r e d i t

TABLE 23 (CONT.)

COEFFICIENT

1 .1 5 5 4 0

.6 9 5 4 6

.0 0 2 2 9

.0 0 0 1 8

-.00001

.0 2 7 0 2

4 :0 6 6 7 9

3 .2 6 7 5 9

.2 1 0 0 6

- . 0 0 0 1 6

- . 0 0 0 9 0

Cb l  VALUE 

2 .4 1 2 4 8

4 .3 5 6 8 4

.7 6 3 0 6

.2 7 6 2 0

- . 0 0 4 3 9

1 .3 0 8 9 7

4 .5 6 7 9 4

4 .0 3 3 0 1

3 .4 4 2 4 6

- . 2 5 5 0 9

- . 3 3 7 7 1

CORRELATION
VALUE

.2 5 8 9 1

.4 3 5 7 2

.0 8 4 4 8

.0 3 0 6 7

.0 0 0 4 8

.1 4 3 9 6

.4 5 2 5 9

.4 0 8 9 3

.3 5 7 2 5

- . 0 2 8 3 3

- . 0 3 7 4 9

DURBIN
MATSON

1 .7 7 6 8 1

1 .9 4 1 4 9

1 .7 5 1 5 2

1 .7 2 7 1 3

1 .7 2 7 3 4

1 .7 1 6 2 6

2 .1 4 8 4 2

1 .9 5 3 3 7

1 .9 5 6 5 9

1 .7 2 6 2 8

1 .7 1 7 1 7

TANDARD ERROR
OF ESTIMATE

.0 7 9 2 5

.0 5 1 0 9

.0 8 1 7 6

.0 8 2 0 1

.0 8 2 0 5

.0 8 1 1 9

.0 7 3 1 6

.0 7 4 8 7

.1 3 8 6 9

.0 8 2 0 2

.0 8 1 9 9
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TABLE 24
MARKET RETURNS AMD ECONOMIC VARIABLE REGRESSION RESULTS

b o  +  b l  V a r l .  t  +  2 8 2  O b s e r v a t i o n s

SERIES
NUMBER

10

12
13

14

1 5

1 6

17

1 8  

20

ECONOMIC VARIABLE SE R IES T IT L E  CO EFFICIEN T Cb l  VALUE

A v e r a g e  W o rk  W eek o f  P r o d u c t i o n  
W o rk e r s

A c c e s s i o n  R a t e

L a y o f f  R a t e

V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
D u r a b le  G o o d s ,  C u r r e n t  D o l l a r s

V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
D u r a b l e  G o o d s ,  1 9 7 2  D o l l a r s

V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
C o n su m e r G o o d s  A M a t e r i a l s  i n  
1 9 7 2  D o l l a r s

C o n t r a c t s  a n d  O r d e r s  f o r  P l a n t  a n d  
E q u i p m e n t ,  C u r r e n t  D o l l a r s

I n d e x  o f  N e t  B u s i n e s s  F o r m a t i o n

N um ber o f  New B u s i n e s s  
I n c o r p o r a t i o n s

C u r r e n t  L i a b i l i t i e s  o f  B u s i n e s s  
F a i l u r e s

P r o f i t s  A f t e r  T a x e s  p e r  D o l l a r  o f  
S a l e s ,  A l l  M a n u f a c t u r i n g  
C o r p o r a t i o n s

C o r p o r a t e  P r o f i t s  A f t e r  T a x e s ,  
C u r r e n t  D o l l a r s

R a t i o  P r i c e  t o  U n i t  L a b o r  C o s t ,  
N o n -F a rm  B u s i n e s s

C o r p o r a t e  P r o f i t s  A f t e r  T a x e s ,
1 9 7 2  D o l l a r s

C o n t r a c t s ,  O r d e r s ,  P l a n t  E q u i p m e n t ,  
1 9 7 2  D o l l a r s

2 .4 2 9 3 0

.0 9 3 1 6

- . 1 0 9 9 5

.3 2 4 0 2

.3 4 9 3 5

.3 2 6 0 6

.1 0 7 2 3

1 .0 8 4 6 2

.3 4 0 8 4

.0 0 1 7 9

.4 4 1 7 0

.5 9 1 9 3

1 .3 9 4 8 4

.6 1 1 6 6

.1 4 1 5 1

2 .6 2 3 4 7

.9 3 0 8 4

- 2 . 2 3 4 7 9

1 .9 4 7 0 8

2 .1 2 6 2 3

1 .8 6 2 0 7

1 .2 6 7  65 

2 .6 0 6 4 4

1 .8 0 4 8 9

.0 7 6 2 7

3 .9 1 7 7 1

5 .0 9 3 7 8

2 .9 5 5 9 0

5 .2 8 2 1 3

1 .4 7 5 5 2

CORRELATION
VALUE

.2 8 1 4 5

.1 0 3 5 1

.2 4 2 4 0

.2 1 2 7 0

.2 3 1 2 7

DURBIN
WATSON

1 .9 7 7 6 1

1 .7 0 1 7 6

1 .8 9 5 6 9

1 .8 6 3 2 7

1 .8 9 5 2 3

.2 0 3 8 1  1 .8 3 3 5 4

.1 4 0 3 2

.2 7 9 7 7

.1 9 7 8 0

.0 0 8 5 2

.4 0 1 2 1

.4 9 4 8 7

.3 1 3 7 8

.5 0 8 5 0

.1 6 2 7 6

1 .6 7 8 1 1

1 .8 4 0 2 0

1 .7 7 1 4 0

1 .6 5 5 7 5

1 .9 1 4 2 0

1 .9 0 3 2 5

1 .7 9 0 6 5

1 .9 4 9 4 8

1 .7 0 6 7 4

STANDARD ERROR
OF ESTIMATE

.0 7 7 8 6

.0 8 0 7 1

.0 7 8 7 2

.0 7 9 2 9

.0 7 8 9 4

.0 7 9 4 4

.0 8 0 3 4

.0 7 7 9 0

.0 7 9 5 4

.0 8 1 1 4

.0 7 3 2 5

.0 6 7 4 2

.0 7 7 0 4

.0 6 7 0 4

.0 8 0 0 6
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SE R IES
NUMBER ECONOMIC VARIABLE SE R IE S  T IT L E

23  I n d e x  o f  S p o t  M a r k e t  P r i c e s ,  Raw
I n d u s t r i a l  M a t e r i a l

24  V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,
C a p i t a l  G o o d s  N o n - D e f e n s e ,
C u r r e n t  D o l l a r s

2 5  C h a n g e  i n  M a n u f a c t u r e r ' s  U n f i l l e d
O r d e r s ,  D u r a b l e  G oodB I n d u s t r i e s

27  V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,
C a p i t a l  G o o d s  N o n - D e f e n s e ,
1 9 7 2  D o l l a r s

2 8  New P r i v a t e  H o u s in g

2 9  I n d e x  o f  New P r i v a t e  H o u s in g
A u t h o r i z e d  b y  L o c a l  B u i l d i n g  
P e r m i t s

3 0  G r o s s  P r i v a t e  D o m e s t i c  I n v e s t m e n t ,
C h a n g e  i n  B u s i n e s s  I n v e n t o r i e s ,  
A l l  I n d u s t r i e s ,  1 9 7 2  D o l l a r s

3 1  C h a n g e  i n  B o o k  V a lu e  M a n u f a c t u r i n g
T r a d e  I n v e n t o r i e s

3 2  V e n d o r  P e r f o r m a n c e ,  X  o f  C o m p a n ie s
R e c e i v i n g  S lo w  D e l i v e r i e s

3 4  N e t  C a s h  P lo w ,  C o r p o r a t e ,
C u r r e n t  D o l l a r s

3 5  N e t  C a s h  P lo w ,  C o r p o r a t e ,  1 9 7 2
D o l l a r s

3 6  N e t  C h an g e  i n  I n v e n t o r i e s  On H a n d ,
O n O r d e r ,  1 9 7 2  D o l l a r s

3 6 a Sm oothed

TABLE 24  (C 0N T .1  

CO EFFICIEN T S i  VALUE

.3 1 7 8 8

.1 5 6 4 6

-.00122

.2 1 1 4 6

.0 3 8 2 3

.1 2 0 3 6

.0 0 0 9 7

.0 0 2 5 9

.1 4 3 3 1

.8 0 0 6 0

.8 2 8 1 0

.0 0 3 7 1

.0 0 0 0 8

1 .7 9 7 0 0

1 .9 4 9 0 6

- 1 . 0 2 1 1 3

2 .2 9 3 4 8

.4 3 4 5 3

1 .4 6 1 1 3

.3 4 3 4 4

.6 6 7 4 7

3 .9 4 3 5 9

4 .3 0 4 9 4

4 .6 2 5 4 1

1 .2 2 8 0 3

.6 3 8 2 1

CORRELATION
VALUE

.1 9 6 9 7

.2 1 2 9 1

- . 1 1 3 4 2

.2 4 8 3 8

.0 4 8 5 2

.1 6 1 2 2

.0 3 8 3 7

.0 7 4 4 1

.4 0 3 4 3

.4 3 3 6 8

.4 5 8 3 4

.1 3 6 0 2

.0 7 1 1 7

DURBIN
WATSON

1 .7 6 7 1 1

1 .7 7 2 3 8

1 .7 1 8 7 6

1 .8 3 7 2 2

1 .6 8 4 2 7

1 .6 8 2 0 4

1 .6 6 3 0 9

1 .6 6 1 0 4

1 .8 9 4 7 8

1 .8 8 4 5 7

1 .9 3 6 5 2

1 .6 5 3 9 9

1 .6 5 9 8 2

STANDARD ERROR
OF ESTIMATE

.0 7 9 5 5

.0 7 9 2 8

.0 8 0 6 2

.0 7 8 6 0

.0 8 1 0 5

.0 8 0 0 8

3 .1 7 4 8 0

.0 8 0 9 2

.0 7 4 2 5

.0 4 3 6 8

.0 4 4 7 3

.0 8 0 3 9

.0 8 0 9 4
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SERIES
NUMBER

54

8 9

9 2 a

93

1 0 4  

1 0 4 a

1 0 5  

1 0 5  

110

112

113

ECONOMIC VARIABLE SE R IES T IT L E

S a l e s  R e t a i l  S t o r e s ,  C u r r e n t  D o l l a r s

G r o s s  P r i v a t e  D o s e s t i c  F i x
I n v e s t m e n t ,  T o t a l  R e s i d e n t i a l ,
1 9 7 2  D o l l a r s

C h a n g e  I n  S e n s i t i v e  C r u d e  M a t e r i a l  
P r i c e s  (S m o o th e d )

F r e e  R e s e r v e s

C h an g e  i n  T o t a l  L i q u i d  A s s e t s

S m o o th e d

M oney S u p p ly  K l - B ,  1 9 7 2  D o l l a r s

M oney S u p p ly  M 2, 1 9 7 2  D o l l a r s

T o t a l  F u n d s  R a i s e d ,  P r i v a t e  
N o n - F i n a n c l a l  B o r r o w e r s  C r e d i t  
M a r k e t

N e t  C h a n g e  I n  B a n k  L o a n s  t o  
B u s i n e s s e s

N et C hange I n  C o n s ia e r  C r e d i t

TABLE 24 (CONT.)

CO EFFIC IEN T

.8 4 0 5 5

.6 2 5 5 3

- . 0 0 0 3 9

.0 0 0 4 6

- . 0 1 9 3 5

- . 0 3 9 4 0

1 .8 8 0 7 2

.8 9 1 0 2

.1 7 3 2 3

.00022

.0 0 3 9 5

t b l  VALUE 

1 .7 4 4 8 7

3 .8 8 7 8 9

- . 1 3 2 9 1

.6 9 9 9 9

- 2 .1 6 8 0 9

- 1 .9 4 6 2 7

1 .9 4 0 3 0

1 .0 2 0 9 6

2 .8 0 6 5 1

.3 5 3 2 9

1 .5 1 4 8 0

CORRELATION
VALUE

.1 9 1 4 7

.3 9 8 6 4

- . 0 1 4 8 5

.0 7 8 0 2

- . 2 3 5 5 7

- . 2 1 2 6 2

.21200

.1 1 3 4 1

.2 9 9 3 8

.0 3 9 4 6

.1 6 6 9 8

DURBIN
MATSON

1 .7 6 3 2 6

1 .9 9 5 2 9

1 .6 5 3 4 4

1 .6 5 0 1 8

1 .7 4 8 5 6

1 .6 3 2 4 5

1 .7 8 5 0 4

1 .6 9 2 5 0

1 .9 8 0 4 4

1 .6 5 0 2 7

1 .6 9 6 0 7

rANDARD ERROR
OF ESTIMATE

.0 7 9 6 4

.0 5 1 3 9

.0 8 1 1 3

.0 8 0 9 0

.0 7 8 8 6

.0 7 9 2 9

.0 7 9 3 0

.0 8 0 6 2

.1 3 9 3 6

.0 8 1 0 8

.0 8 0 0 0



1

2

3

6

7

8

10

12

1 3

1 4

1 5

16

17

1 8

20

TABLE 25
MARKET RETURNS AMD ECONOMIC VARIABLE REGRESSION RESULTS

R« t  ■ b o  +  b l  V a r i . t  +  3 8 1  O b s e r v a t i o n s

ECONOMIC VARIABLE SE R IES T IT L E COEFFICIENT S i  VALUE
CORRELATION

VALUE
DURBIN
WATSON

STANDARD ERROR 
OF ESTIMATE

A v e r a g e  W o rk  W eek  o f  P r o d u c t i o n  
W o rk e r s 1 ,0 5 2 5 8 1 .1 0 8 9 3 .1 2 3 8 0 1 .7 4 1 9 4 .0 7 9 7 8

A c c e s s i o n  R a t e - . 0 6 5 9 0 - . 6 6 1 8 7 .0 7 4 2 4 1 .6 6 2 3 0 .0 8 0 1 7

L a y o f f  R a t e - . 0 2 4 0 0 - . 4 7 5 0 8 .0 5 3 3 7 1 .7 3 3 1 2 .0 8 0 2 8

V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
D u r a b le  G o o d s ,  C u r r e n t  D o l l a r s .1 8 6 9 1 .1 1 1 1 8 .1 2 4 0 5 1 .7 7 1 9 9 .0 7 9 7 8

V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
D u r a b l e  G o o d s ,  1 9 7 2  D o l l a r s .2 0 7 8 8  ,, 1 .2 5 2 8 1 .1 3 9 5 7 1 .7 8 8 5 9 .0 7 9 6 1

V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
C o n su m e r  G o o d s  & M a t e r i a l s  I n  
1 9 7 2  D o l l a r s .0 0 9 9 6 .0 5 6 0 3 .0 0 6 3 0 1 .6 9 9 4 7 .0 8 0 3 9

C o n t r a c t s  a n d  O r d e r s  f o r  P l a n t  a n d  
E q u l p a e n t ,  C u r r e n t  D o l l a r s - . 0 8 4 4 5 - .9 9 9 1 7 - . 1 1 1 7 1 1 .6 1 7 4 2 .0 7 9 8 9

I n d e x  o f  N e t  B u s i n e s s  F o r m a t i o n - . 4 5 0 3 6 - 1 . 0 5 3 7 9 - . 1 1 7 7 3 1 . 6 3 1 9 0 .0 7 9 8 4

N um ber o f  New B u s i n e s s  
I n c o r p o r a t i o n s - . 0 3 8 8 5 - . 2 0 3 3 4 - . 0 2 2 8 7 1 .6 9 3 9 4 .0 8 0 3 8

C u r r e n t  L i a b i l i t i e s  o f  B u s i n e s s  
F a i l u r e s - . 0 0 0 7 0 - . 0 3 0 1 4 - . 0 0 3 3 9 1 .6 9 6 0 3 .0 8 0 4 0

P r o f i t s  A f t e r  T a x e s  p e r  D o l l a r  o f  
S a l e s ,  A l l  M a n u f a c t u r i n g  
C o r p o r a t i o n s - . 0 2 4 0 9 - . 1 9 7 5 6 - . 0 2 2 2 2 1 .6 8 1 4 5 .0 7 3 6 8

C o r p o r a t e  P r o f i t s  A f t e r  T a x e s ,  
C u r r e n t  D o l l a r s .0 8 6 2 8 .6 5 2 8 4 . 0 7 3 2 5 1 .7 4 7 3 5 .0 6 7 8 3

R a t i o  P r i c e  t o  U n i t  L a b o r  C o s t ,  
N o n -F a rm  B u s i n e s s .0 4 4 4 6 .0 9 0 3 0 .0 1 0 1 5 1 .7 0 0 7 9 .0 8 0 3 9

C o r p o r a t e  P r o f i t s  A f t e r  T a x e s ,  
1 9 7 2  D o l l a r s .1 1 0 6 7 .8 3 4 1 6 .0 9 3 4 4 1 .7 6 6 4 0 .0 6 7 4 5

C o n t r a c t s ,  O r d e r s ,  P l a n t  E q u i p m e n t ,  
1 9 7 2  D o l l a r s - . 0 8 2 7 1 - . 8 5 9 4 8 - . 0 9 6 2 5 1 .6 2 3 7 1 .0 8 0 0 2
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SERIES
HUMBER ECONOMIC VARIABLE SE R IE S  T IT L E

2 3  I n d e x  o f  S p o t  M a r k e t  P r i c e s ,  Raw
I n d u s t r i a l  M a t e r i a l

2 4  V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,
C a p i t a l  C o o d s  N o n - D e f e n s e ,
C u r r e n t  D o l l a r s

2 5  C h a n g e  i n  M a n u f a c t u r e r ' s  U n f i l l e d
O r d e r s ,  D u r a b l e  G o o d s  I n d u s t r i e s

2 7  V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,
C a p i t a l  G o o d s  N o n - D e f e n s e ,
1 9 7 2  D o l l a r s

2B New P r i v a t e  H o u s in g

2 9  I n d e x  o f  New P r i v a t e  H o u s in g
A u t h o r i z e d  b y  L o c a l  B u i l d i n g  
P e r m i t s

3 0  G r o s s  P r i v a t e  D o m e s t i c  I n v e s t m e n t ,
C h a n g e  i n  B u s i n e s s  I n v e n t o r i e s ,  
A l l  I n d u s t r i e s ,  1 9 7 2  D o l l a r s

3 1  C h a n g e  i n  B o o k  V a lu e  M a n u f a c t u r i n g
T r a d e  I n v e n t o r i e s

3 2  V e n d o r  P e r f o r m a n c e ,  Z o f  C o m p a n ie s
R e c e i v i n g  S lo w  D e l i v e r i e s

3 4  N e t  C a s h  F lo w ,  C o r p o r a t e ,
C u r r e n t  D o l l a r s

3 5  N e t  C a s h  F lo w ,  C o r p o r a t e ,  1 9 7 2
D o l l a r s

3 6  N e t  C h a n g e  i n  I n v e n t o r i e s  O n H a n d ,
O n O r d e r ,  1 9 7 2  D o l l a r s

3 6 a Sm oothed

TABLE 25  (CONT.)

b ,  CORRELATION DURBIN STANDARD ERROR
COEFFICIENT * b l  VALUE VALUE WATSON OF ESTIMATE

.2 5 0 4 9  1 .4 0 7 9 .1 5 6 4 5  1 .7 6 0 3 3 .0 7 9 4 1

.0 1 6 3 7

.0 0 1 8 3

.20122

- 1 . 5 5 5 7 4

.0 2 2 6 3  1 .7 1 3 6 2

- . 1 7 2 4 1  1 .6 3 8 1 6

.0 8 0 3 8

.0 7 9 1 9

.0 3 8 1 2  .4 0 4 6 6  .0 4 5 4 8  1 .7 3 2 6 9

.0 5 3 2 8  - . 6 0 9 8 2  - . 0 6 8 4 4  1 .7 1 0 6 7

.0 8 0 3 1

.0 8 0 2 1

- . 1 0 8 2 4 - 1 .3 2 1 5 3 - . 1 4 7 0 6  1 . 7 0 2 0 6 .0 7 9 5 2

.0 0 1 1 4

.0 0 3 0 8

.0 0 8 3 4

.1 1 0 1 3

.1 7 8 1 7

.0 0 5 5 2

.0 0 0 0 7

.4 0 5 8 9

- . 3 0 1 7 8

.2 1 1 9 4

.5 3 9 0 1

.8 9 6 7 0

- 1 . 8 6 6 9 1

.5 0 4 0 3

.0 4 5 6 1  1 .6 8 1 8 9

- . 0 8 9 8 4  1 .6 6 4 7 5

.0 2 3 8 3  1 .7 0 9 6 8

.0 6 0 5 3  1 .7 3 2 0 8

.1 0 0 3 7  1 .7 6 5 9 8

- . 2 0 5 5 6  1 .6 3 8 6 6

.0 5 6 6 1  1 . j 9 2 4 2

3 .1 9 4 5 8

.0 8 0 0 7

.0 8 0 3 7

.0 4 3 9 1

.0 4 5 0 1

.0 7 8 6 8

.0 8 0 2 7
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SERIES
NUMBER ECONOMIC VARIABLE SE RIES T IT L E

54
8 9

9 2 a

9 3

1 0 4  

1 0 4 a

1 0 5

1 0 6  

110

112

S a l e s  R e c a l l  S t o r e s ,  C u r r e n t  D o l l a r s

C r o s s  P r i v a t e  D o a e a t l c  F i x
I n v e s t a e n t ,  T o t a l  R e s i d e n t i a l ,
1 9 7 2  D o l l a r s

C h a n g e  I n  S e n s i t i v e  C r u d e  M a t e r i a l  
P r i c e s  (S m o o th e d )

F r e e  R e s e r v e s

C h an g e  i n  T o t a l  L i q u i d  A s s e t s

S n o o th e d

M oney S u p p ly  M l-B ,  1 9 7 2  D o l l a r s

M oney S u p p ly  M 2, 1 9 7 2  D o l l a r s

T o t s l  F u n d s  R a i s e d ,  P r i v a t e  
N o n - F l n a n d a l  B o r r o w e r s  C r e d i t  
M a r k e t

N e t  C h a n g e  I n  B a n k  L o a n s  t o  
B u s i n e s s e s

113 N e t C hange i n  C o n s u a e r  C r e d i t

TABLE 25 (CONT.)

CO EFFIC IEN T

.1 9 8 4 6

.2 6 6 3 2

.0 0 0 7 1

- . 0 0 0 3 0

- . 0 1 0 8 2

- . 0 1 4 6 8

- . 0 1 5 6 3

- 1 . 1 2 4 4 7

.0 7 6 7 4

- . 0 0 0 2 6

.0 0 3 8 2

S i  VALBE

.4 0 5 1 2

1 .5 5 2 9 6

.2 1 9 8 2

- . 4 6 8 0 3

- 1 . 1 9 9 5 2

- . 7 1 7 6 3

- . 0 1 5 9 0

- 1 . 3 0 3 2 4

1 .2 0 6 5 0

- . 4 3 6 8 8

1 .4 7 8 2 2

CORRELATION
VALUE

.0 4 5 5 3

.1 7 2 1 1

.0 2 4 7 2

- . 0 5 2 5 8

- . 1 3 3 7 4

- . 0 8 0 4 7

- . 0 0 1 7 8

- . 1 4 5 0 7

.1 3 4 5 0

- . 0 4 9 0 9

.1 6 4 0 5

DURBIN
MATSON

1 .7 1 0 1 1

1 .7 3 5 9 0

1 .6 9 6 3 3

1 .6 8 6 4 2

1 .7 8 0 9 2

1 .7 7 0 1 5

1 .6 9 5 6 3

1 .6 4 8 1 3

1 .7 2 1 8 4

1 .7 0 5 3 5

1 .7 1 8 1 7

rANDARD ERROR
OF ESTIMATE

.0 8 0 3 1

.0 5 1 6 3

.0 8 0 3 7

.0 8 0 2 9

.0 7 9 6 7

.0 8 0 1 4

.0 8 0 4 0

.0 7 9 5 5

.1 4 0 0 2

.0 8 0 3 0

.0 7 9 3 1
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TABLE 26
MARKET RETURNS AND ECOHOHIC VARIABLE REGRESSION RESULTS

SE R IES
NUMBER

R »  b  +  b  V a r ,  
m t o  1 1 .

ECONOMIC VARIABLE SE R IE S  T IT L E

t  -  1

COEFFICIENT

8 3  O b s e r v a t i o n s

CORRELATION 
b l  VALUE VALUE

DURBIN
WATSON

1 A v e r a g e  W ork  W eek o f  P r o d u c t i o n  
W o rk e r s - 1 .4 7 8 7 7 - 1 . 5 2 0 3 5 - . 1 6 6 5 6 1 .6 3 8 8 6

2 A c c e s s i o n  R a t e - . 0 8 7 2 5 - . 0 8 5 5 9 9 - . 0 9 4 6 8 1 .6 1 2 8 6

3 L a y o f f  R a t e .0 7 4 6 5 1 .4 4 7 5 6 .1 5 8 7 9 1 .6 3 8 8 2

6 V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
D u r a b l e  G o o d s ,  C u r r e n t  D o l l a r s - . 1 3 0 7 4 - . 7 8 8 7 0 - . 0 8 7 2 9 1 .6 4 2 5 0

7 V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
D u r a b l e  G o o d s ,  1 9 7 2  D o l l a r s - . 0 5 4 4 9 - . 3 3 0 6 4 - . 0 3 6 7 1 1 .6 3 9 7 9

8 V a l u e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
C o n su m e r G o o d s  6  M a t e r i a l s  I n  
1 9 7 2  D o l l a r s - . 1 4 1 4 5 - . 7 8 4 9 1 - . 0 8 6 8 8 1 .6 2 6 7 7

10 C o n t r a c t s  a n d  O r d e r s  f o r  P l a n t  a n d  
E q u i p n e n t ,  C u r r e n t  D o l l a r s .0 8 5 0 5 1 .0 1 4 1 3 .1 1 1 9 7 1 .6 4 0 8 3

12 I n d e x  o f  N e t  B u s i n e s s  F o r m a t io n - . 5 2 5 9 6 - 1 . 2 0 8 0 6 - . 1 3 3 0 3 1 .6 0 4 8 7

13 N um ber o f  New B u s i n e s s  
I n c o r p o r a t i o n s .1 1 4 7 7 .0 5 6 7 2 7 .0 6 2 9 0 1 .6 4 6 4 0

14 C u r r e n t  L i a b i l i t i e s  o f  B u s i n e s s  
F a i l u r e s - . 0 2 8 0 5 - 1 . 1 7 4 1 5 - . 1 2 9 3 6 1 .6 2 1 5 9

1 5 P r o f i t s  A f t e r  T a x e s  p e r  D o l l a r  o f  
S a l e s ,  A l l  M a n u f a c t u r i n g  
C o r p o r a t i o n s - . 0 7 8 4 4 - . 6 3 8 3 1 - . 0 7 0 7 4 1 .7 7 3 9 1

16 C o r p o r a t e  P r o f i t s  A f t e r  T a x e s ,  
C u r r e n t  D o l l a r s - . 0 9 8 4 0 - . 7 4 3 2 8 - . 0 8 2 3 0 1 .7 5 0 4 1

17 R a t i o  P r i c e  t o  U n i t  L a b o r  C o s t ,  
N o n -F a rm  B u s i n e s s - 1 . 1 7 6 9 3 - 2 . 3 5 2 4 2 - . 2 5 2 8 8 1 .7 6 5 5 5

1 8 C o r p o r a t e  P r o f i t s  A f t e r  T a x e s ,  
1 9 7 2  D o l l a r s - . 0 8 2 5 3 - . 6 2 1 9 1 - . 0 6 8 9 3 1 .7 4 7 6 3

2 0 C o n t r a c t s ,  O r d e r s ,  P l a n t  E q u ip m e n t ,  
1 9 7 2  D o l l a r s .0 9 1 3 3 .9 6 9 8 5 .1 0 7 1 4 1 .6 4 8 9 9

STANDARD ERROR
OF ESTIMATE

.0 8 2 2 4

.0 8 3 0 3

.0 8 2 3 4

.0 8 3 0 8

.0 8 3 3 4

.0 8 3 0 9

.0 8 2 8 8

.0 8 2 6 6

.0 8 3 2 4

.0 8 2 7 0

.0 7 3 7 7

.0 6 8 4 2

.0 8 0 6 5

.0 6 8 3 2

.0 8 2 9 2
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SERIES
HUMBER ECO NO m e  VARIABLE S E R IE S  T IT L E

23  I n d e x  o f  S p o t  M a r k e t  P r i c e s ,  Raw
I n d u s t r i a l  M a t e r i a l

2 4  V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,
C a p i t a l  G o o d s  N o n - D e f e n s e ,
C u r r e n t  D o l l a r s

2 5  C h a n g e  i n  M a n u f a c t u r e r ' s  U n f i l l e d
O r d e r s ,  D u r a b l e  G o o d s  I n d u s t r i e s

2 7  V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,
C a p i t a l  G o o d s  N o n - D e f e n s e ,
1 9 7 2  D o l l a r s

2 8  New P r i v a t e  H o u s in g

2 9  I n d e x  o f  New P r i v a t e  H o u s in g
A u t h o r i z e d  b y  l o c a l  B u i l d i n g  
P e r m i t s

3 0  G r o s s  P r i v a t e  D o a e s t l c  I n v e s t n e n t ,
C h a n g e  i n  B u s i n e s s  I n v e n t o r i e s ,  
A l l  I n d u s t r i e s ,  1 9 7 2  D o l l a r s

3 1  C h a n g e  i n  B o o k  V a lu e  M a n u f a c t u r i n g
T r a d e  I n v e n t o r i e s

3 2  V e n d o r  P e r f o r m a n c e ,  X o f  C o m p a n ie s
R e c e i v i n g  S lo w  D e l i v e r i e s

3 4  N e t  C a s h  F lo w ,  C o r p o r a t e ,
C u r r e n t  D o l l a r s

3 5  N e t  C a s h  F lo w ,  C o r p o r a t e ,  1 9 7 2
D o l l a r s

3 6  N e t  C h a n g e  I n  I n v e n t o r i e s  On H a n d ,
O n O r d e r ,  1 9 7 2  D o l l a r s

3 6 a  S m oothed

TABLE 2 6  (C O N T.) 

CO EFFIC IEN T fcb l  VALUE
STANDARD ERROR

OF ESTIMATE

- . 4 5 6 7 2

.0 6 9 0 5

- . 0 0 0 9 8

.0 6 9 8 4

.0 1 2 5 6

.1 4 7 3 8

.0 0 1 9 3

- . 0 0 5 9 8

- . 0 4 7 7 4

- . 2 2 7 4 7

- . 1 7 3 5 9

- . 0 0 2 9 5

- .0 0 0 1 0

- 2 . 5 4 1 3 8

.8 6 5 5 0

- . 8 3 0 8 6

.7 6 6 0 3

.1 3 7 0 6

1 .7 3 6 6 8

.6 7 1 0 0

- 2 . 4 7 6 5 8

- 1 . 1 2 7 2 2

- 1 . 1 2 6 2 0

- . 8 8 2 0 1

- . 9 5 5 8 0

- . 7 0 8 0 5

CORRELATION
VALUE

- . 2 7 1 7 4

.0 9 5 7 2

- . 0 9 1 9 2

.0 8 4 8 0

.0 1 5 2 2

.1 8 9 4 7

.0 7 4 3 5

- . 2 6 5 3 1

- . 1 2 4 2 7

- . 1 2 4 1 6

- . 0 9 7 5 3

- . 1 0 5 6 0

- . 0 7 8 4 3

DURBIN
WATSON

1 .7 4 0 6 1

1 .6 3 2 6 9

1 .6 5 5 9 3

1 .6 3 9 3 4

1 .6 5 3 5 9

1 .6 9 4 8 2

1 .7 7 2 8 9

1 .7 1 1 7 1

1 .6 7 0 2 9

1 .7 3 4 1 6

1 .7 3 4 9 5

1 .6 1 8 4 2

1 .5 9 6 4 5

.0 8 0 2 6

.0 8 3 0 2

.0 8 3 0 5

.0 8 3 1 0

.0 8 3 3 9

.0 8 1 8 9

3 .1 5 0 2 4

.0 8 0 4 1

.0 8 2 7 5

.0 4 4 6 5

.0 4 5 9 6

.0 8 2 9 3

.0 8 3 1 4
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SERIES
NUMBER ECONOMIC VARIABLE SE R IE S  T IT L E

5 4

8 9

9 2 a

93

1 0 4  

1 0 4 a

1 0 5

1 0 6  

110

112

113

S a l e a  R e t a i l  S t o r e s ,  C u r r e n t  D o l l a r s

G r o s s  P r i v a t e  D o m e s t i c  F i x
I n v e s t m e n t ,  T o t a l  R e s i d e n t i a l ,
1 9 7 2  D o l l a r s

C h a n g e  i n  S e n s i t i v e  C r u d e  M a t e r i a l  
P r i c e s  (S m o o th e d )

F r e e  R e s e r v e s

C h an g e  I n  T o t a l  L i q u i d  A s s e t s

S m o o th ed

H o n ey  S u p p ly  M l-B ,  1 9 7 2  D o l l a r s

M oney S u p p ly  M 2, 1 9 7 2  D o l l a r s

T o t a l  F u n d s  R a i s e d ,  P r i v a t e  
N o n - F l n a n c l a l  B o r r o w e r s  C r e d i t  
M a r k e t

N e t  C h a n g e  I n  L a n k  L o a n s  t o  
B u s i n e s s e s

N et C h an g e  In  C onsum er C r e d i t

TABLE 26 (CONT.)

CO EFFICIEN T

- . 9 7 3 4 2

.1 1 2 3 9

- . 0 0 0 3 0

- . 0 0 0 5 5

- . 0 0 3 6 5

.0 2 4 1 5

1 .3 0 7 2 7

1 .5 3 3 9 2

- . 0 4 7 7 4

- . 0 0 0 4 2

.0 0 1 8 3

Cb l  VALUE 

- 1 . 9 7 0 7 2

.6 3 4 3 5

.0 9 8 0 5

- . 8 1 5 0 5

.8 9 7 7 2

1 .1 4 9 3 2

1 .2 9 9 6 1

1 .7 2 4 1 6

- . 7 2 9 6 0

- . 6 6 1 7 9

.6 7 5 5 8

CORRELATION
VALUE

- . 2 1 3 9 0

.0 7 0 3 0

- . 0 1 0 8 9

.0 9 0 1 9

.0 9 9 2 5

.1 2 6 6 7

.1 4 2 9 1

.1 8 8 1 5

- . 0 8 0 8 0

- . 0 7 3 3 3

.0 7 4 6 9

DURBIN
WATSON

1 .7 1 9 5 0

1 .7 9 0 0 3

1 .6 4 1 2 5

1 .6 8 4 9 4

1 .6 9 1 3 6

1 .6 5 6 2 6

1 .7 3 7 2 2

1 .7 6 2 9 9

1 . 7 5 3 1 6

1 . 6 5 4 3 5

1 .6 2 5 4 8

rANDARD ERROR
OF ESTIMATE

.0 8 1 4 7

.0 5 1 1 7

.0 8 3 4 0

.0 8 3 0 6

.0 8 2 9 9

.0 8 2 7 3

.0 8 2 5 4

.0 8 1 9 1

.1 3 8 4 5

.0 8 3 1 8

.0 8 3 1 7



1

2

3

6

7

8

10

12

1 3

14

15

1 6

1 7

18

20

TABLE 27
m a r k e t  r e t u r n s  and  e c o n o m ic  v a r ia b l e  r e g r e s s io n  r e s u l t s

R »  b  +  b ,  V a r ,  
u t  o  1  1 ,

ECONOMIC VARIABLE SE R IES T IT L E

t  -  2

CO EFFICIEN T

8 2  O b s e r v a t i o n s

CORRELATION 
b l  VALUE VALUE

DURBIN
WATSON

STANDARD ERROR 
OF ESTIMATE

A v e r a g e  W ork  W eek o f  P r o d u c t i o n  
W o rk e r s - 1 . 1 2 9 4 8 - 1 . 1 4 4 2 8 - . 1 2 6 9 0 1 .7 0 7 3 7 .0 8 2 0 6

A c c e s s i o n  R a t e  ' - . 0 9 1 5 0 - . 9 0 5 5 5 - . 1 0 0 7 2 1 .7 2 1 1 7 .0 8 2 3 0

L a y o f f  R a t e  | .0 6 2 9 5 1 .2 1 2 0 2 .1 3 4 2 8 1 .7 2 3 5 9 .0 8 1 9 8

V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
D u r a b l e  G o o d s ,  C u r r e n t  D o l l a r s - . 0 0 1 4 3 - . 0 0 8 5 7 - . 0 0 0 9 5 1 .6 8 5 6 2 .0 8 2 7 2

V a l u e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
D u r a b l e  G o o d e ,  1 9 7 2  D o l l a r s - . 0 0 0 9 2 - . 0 0 5 6 1 .0 5 5 5 9 1 .6 8 5 4 5 .0 8 2 7 2

V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
C o n su m e r  G o o d s  & M a t e r i a l s  I n  
1 9 7 2  D o l l a r s - . 1 8 4 2 2 - 1 . 0 2 0 6 4 - .1 1 3 3 7 1 .7 1 2 8 8 .0 8 2 1 9

C o n t r a c t s  a n d  O r d e r s  f o r  P l a n t  a n d  
E q u ip m e n t ,  C u r r e n t  D o l l a r s .0 2 5 4 0 .3 0 1 2 8 .0 3 3 6 6 1 .6 8 3 7 6 .0 8 2 6 8

I n d e x  o f  N e t  B u s i n e s s  F o r m a t i o n - . 7 7 4 3 7 - 1 . 8 0 1 3 2 - . 1 9 7 4 3 1 . 7 0 0 3 0 .0 8 1 1 0

N um ber o f  New B u s i n e s s  
I n c o r p o r a t i o n s .2 1 8 2 0 - 1 . 0 6 3 8 1 - . 1 1 8 1 0 1 .6 4 3 0 7 .0 8 2 1 5

C u r r e n t  L i a b i l i t i e s  o f  B u s i n e s s  
F a i l u r e s .0 3 5 0 2 1 .4 8 5 0 6 .1 6 3 7 9 1 .6 6 8 5 0 .0 8 2 2 1

P r o f i t s  A f t e r  T a x e s  p e r  D o l l a r  o f  
S a l e s ,  A l l  M a n u f a c t u r i n g  
C o r p o r a t i o n s - . 0 5 2 0 7 - . 4 1 7 8 5 - . 0 4 6 6 6 1 .8 2 9 5 3 .0 7 2 7 3

C o r p o r a t e  P r o f i t s  A f t e r  T a x e s ,  
C u r r e n t  D o l l a r s .0 4 9 4 7 .3 5 7  12 .0 3 9 8 9 1 .7 7 9 9 3 .0 6 5 4 3

R a t i o  P r i c e  t o  U n i t  L a b o r  C o s t ,  
N o n -F a rm  B u s i n e s s - . 4 2 7 1 9 - . 8 1 7 2 1 - . 0 9 0 9 8 1 .7 1 0 8 9 .0 8 2 3 8

C o r p o r a t e  P r o f i t s  A f t e r  T a x e s ,  
1 9 7 2  D o l l a r s .0 4 8 7 7 .3 5 4 3 2 .0 3 9 5 8 1 .7 8 1 3 1 .0 6 5 8 5

C o n t r a c t s ,  O r d e r s ,  P l a n t  E q u i p m e n t ,  
1 9 7 2  D o l l a r s .0 2 0 5 3 .2 1 6 8 8 .0 2 4 2 4 1 .6 8 3 0 4 .0 8 2 7 0
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SERIES
NUMBER ECONOMIC VARIABLE SERIES TITLE

2 3  I n d e x  o f  S p o t  M a r k e t  P r i c e s ,  Raw
I n d u s t r i a l  M a t e r i a l

2 4  V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,
C a p i t a l  G o o d s  N o n - D e f e n s e ,  
C u r r e n t  D o l l a r s

2 5  C h a n g e  I n  M a n u f a c t u r e r ' s  U n f i l l e d
O r d e r s ,  D u r a b l e  G o o d s  I n d u s t r i e s

2 7  V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,
C a p i t a l  G o o d s  N o n - D e f e n s e ,
1 9 7 2  D o l l a r s

2 8  New P r i v a t e  B o u s in g

2 9  I n d e x  o f  New P r i v a t e  H o u s in g
A u t h o r i z e d  b y  L o c a l  B u i l d i n g  
P e n a l t s

3 0  G r o s s  P r i v a t e  D o m e s t i c  I n v e s t m e n t ,
C h a n g e  I n  B u s i n e s s  I n v e n t o r i e s ,  
A l l  I n d u s t r i e s ,  1 9 7 2  D o l l a r s

3 1  C h a n g e  I n  B o o k  V a lu e  M a n u f a c t u r i n g
T r a d e  I n v e n t o r i e s

3 2  V e n d o r  P e r f o r m a n c e ,  Z o f  C o m p a n ie s
R e c e i v i n g  S lo w  D e l i v e r i e s

3 4  N e t  C a s h  F lo w ,  C o r p o r a t e ,
C u r r e n t  D o l l a r s

3 5  N e t  C a s h  F lo w ,  C o r p o r a t e ,  1 9 7 2
D o l l a r s

3 6  N e t  C h a n g e  I n  I n v e n t o r i e s  On H a n d ,
O n O r d e r ,  1 9 7 2  D o l l a r s

3 6 a Sm oothed

TABLE 27 (CONT.)

b ,  CORRELATION DURBIN STANDARD ERROR
COEFFICIENT b l  VALUE VALUE WATSON OF ESTIMATE

- . 5 7 6 5 7  - 3 . 2 9 1 3 8 - . 2 4 5 3 4  1 .8 7 6 5 3 .0 7 7 6 3

.0 3 3 1 2

.0 0 0 5 5

.4 1 7 0 3

- .4 7 1 1 2

.0 4 6 5 7  1 .6 8 3 0 4

.0 5 2 6 0  1 .7 0 0 2 6

.0 8 2 6 3

.0 8 2 6 1

.0 3 0 9 0

.0 2 0 0 7

.3 4 0 6 1

- . 2 1 7 2 5

.0 3 8 0 5  1 .6 8 0 8 9

.0 2 4 2 8  1 .6 8 2 9 7

.0 8 2 6 6

.0 8 2 7 0

.0 5 1 0 2 - . 5 9 1 5 0 .0 6 5 9 8  1 .6 6 1 4 6 .0 8 2 5 4

.0 0 1 9 7

.0 0 1 6 5

.0 5 0 5 4

.1 1 9 1 9

.1 2 2 0 5

.0 0 1 7 2

.00020

.6 8 9 8 9

- . 6 6 6 6 3

- 1 . 1 2 9 3 2

.5 7 3 1 1

.6 0 9 6 7

- . 5 5 9 6 1  

1 .4 5 4 4  2

. 0 7 6 9 0  1 .8 0 8 8 9

.0 7 4 3 2  1 .7 1 2 5 1

. 1 2 5 2 6  1 .6 8 8 2 5

.0 6 3 9 4  1 .7 6 6 8 9

.0 6 8 0 0  1 .7 6 7 6 5

.0 6 2 4 4  1 .7 0 1 7 0

.1 6 0 5 0  1 .6 8 3 9 0

3 .1 6 7 1 7

.0 8 2 5 0

.0 8 2 0 7

.0 4 3 5 3

.0 4 5 2 1

.0 8 2 5 6

.0 8 1 6 5
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SERIES
HUMBER ECONOMIC VARIABLE SE R IES T IT L E

5 4  S a l e s  R e t a i l  S t o r e s ,  C u r r e n t  D o l l a r s

8 9  G r o s s  P r i v a t e  D o m e s t i c  F i x
I n v e s t m e n t ,  T o t a l  R e s i d e n t i a l ,
1 9 7 2  D o l l a r s

9 2 a  C h a n g e  i n  S e n s i t i v e  C r u d e  M a t e r i a l  
P r i c e s  (S m o o th e d )

93  F r e e  R e s e r v e s

1 0 4  C h an g e  i n  T o t a l  L i q u i d  A s s e t s

1 0 4 a  S m o o th e d

1 0 5  M oney S u p p ly  M l-B ,  1 9 7 2  D o l l a r s

1 0 6  M oney S u p p ly  M 2, 1 9 7 2  D o l l a r s

1 1 0  T o t a l  F u n d s  R a i s e d ,  P r i v a t e
N o n - F i n a n c i a l  B o r r o w e r s  C r e d i t  
M a r k e t

1 1 2  M et C h a n g e  i n  B a n k  L o a n s  t o
B u s i n e s s e s

1 1 3  M et C h a n g e  i n  C o n su m e r C r e d i t

TABLE 27 (COHT.)

c o e f f i c i e n t

- 1 . 1 1 2 5 2

.1 4 7 5 9

- .0 0 0 8 7  

- . 0 0 0 9 6  

,0 0 2 2 7  

- . 0 2 0 7 7  

- ;2 9 0 7 3  

.2 8 6 4 8

- . 0 4 8 3 2

- . 0 0 0 3 4

- . 0 0 2 0 4

t b l  VALUE 

- 2 . 2 7 8 8 8

.8 3 3 0 3

- . 2 8 6 4 4

- 1 . 4 5 3 1 2

.5 6 0 8 9

- . 9 9 2 2 9

- . 2 8 6 7 8

.3 1 7 7 7

- . 7 0 1 5 8

- . 5 5 1 3 6

- . 7 5 9 6 0

CORRELATION
VALUE

- . 2 4 6 8 9

.0 9 2 7 3

- . 0 3 2 0 0

-.16036
.0 6 2 5 8

- . 1 1 0 4 8

- . 0 3 2 0 4

.0 3 5 5 0

- . 0 7 8 1 9

- . 0 6 1 5 2

- . 0 8 4 6 2

DURBIN
WATSOH

1 .7 7 7 6 2

1 . 7 9 6 2 6

1 .6 9 5 4 8

1 .6 9 4 0 0

1 .6 9 6 8 8

1 .6 2 6 4 7

1 .6 8 1 1 6

1 .6 9 3 7 7

1 .8 1 9 6 0

1 .6 9 1 5 7

1 .7 1 5 5 5

rANDARD ERROR
OF ESTIMATE

.0 8 0 1 6

.0 5 0 9 8

.0 8 2 6 8

.0 8 1 6 5

.0 8 2 5 6

.0 8 2 2 2

.0 8 2 6 8

.0 8 2 6 7

.1 3 1 3 0

.0 8 2 5 7

.0 8 2 4 3
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TABLE 28
MARKET RETURNS AND ECONOMIC VARIABLE REGRESSION RESULTS

tIE S
(BER

R . = b  +  b ,  V a r , 
cut o  1 i

ECONOMIC VARIABLE SE R IE S  TIT L E

, t  -  3 

COEFFICIENT

8 1

* b l  VALUE

O b s e r v a t i o n s

CORRELATION
VALUE

DURBIN
WATSON

STANDARD ERROR 
OF ESTIMATE

1 A v e r a g e  W o rk  W eek  o f  P r o d u c t i o n  
W o rk e r s .5 7 2 8 3 .5 7 0 7 9 .0 6 4 0 8 1 .6 7 5 3 0 .0 8 2 7 5

2 A c c e s s i o n  R a t e - . 0 3 2 4 4 - . 3 1 0 4 7 - .0 3 4 9 1 1 .7 0 4 7 9 .0 8 2 8 7

3 L a y o f f  R a t e .0 0 1 1 4 .0 2 1 5 9 .0 0 2 4 2 1 .6 9 7 0 6 .0 8 2 9 2

6 V a lu e  o f  M a n u f a c t u r e r ’ s  New O r d e r s ,  
D u r a b l e  G o o d s ,  C u r r e n t  D o l l a r s - . 1 6 4 4 5 - . 9 8 6 7 5 - . 1 1 0 3 4 1 .6 6 7 3 5 .0 8 2 4 1

7 V a lu e  o f  M a n u f a c t u r e r ’ s  New O r d e r B ,  
D u r a b l e  G o o d s ,  1 9 7 2  D o l l a r s - . 1 9 7 7 3 - 1 . 2 0 1 1 7 - . 1 3 3 9 2 1 .6 6 0 3 6 .0 8 2 1 7

8 V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
C o n s u s e r  G o o d s  6  M a t e r i a l s  I n  
1 9 7 2  D o l l a r s - . 0 8 3 4 6 - . 4 5 3 3 1 - . 0 5 0 9 3 1 .7 0 2 1 1 .0 8 2 8 1

1 0 C o n t r a c t s  a n d  O r d e r s  f o r  P l a n t  a n d  
E q u i p m e n t ,  C u r r e n t  D o l l a r s - . 0 8 3 0 2 - . 6 2 2 9 9 - . 0 6 9 9 2 1 .6 9 1 4 7 .0 8 2 7 2

1 2 I n d e x  o f  N e t  B u s i n e s s  F o r m a t io n .2 5 3 9 5 .5 4 4 3 6 .0 6 1 1 3 1 .6 8 6 9 0 .0 8 2 7 6

13 N um ber o f  New B u s i n e s s  
I n c o r p o r a t i o n s .0 9 4 1 3 .4 5 2 7 5 .0 5 0 8 7 1 .6 8 0 5 5 * .0 8 2 8 1

14 C u r r e n t  L i a b i l i t i e s  o f  B u s i n e s s  
F a i l u r e s .0 0 3 9 6 .1 6 3 2 2 .0 1 8 3 6 1 .7 0 0 2 4 .0 8 2 9 1

1 5 P r o f i t s  A f t e r  T a x e s  p e r  D o l l a r  o f  
S a l e s ,  A l l  M a n u f a c t u r i n g  
C o r p o r a t i o n s - . 2 7 8 2 9 - 2 . 2 2 6 9 8 - . 2 4 3 0 4 1 .8 4 4 6 4 .0 7 1 0 4

1 6 C o r p o r a t e  P r o f i t s  A f t e r  T a x e s ,  
C u r r e n t  D o l l a r s - . 1 5 6 8 4 - 1 . 1 2 7 1 9 - . 1 2 5 8 1 1 .8 0 5 0 4 .0 6 5 2 5

17 R a t i o  P r i c e  t o  U n i t  L a b o r  C o s t ,  
N o n -F a rm  B u s i n e s s .5 7 0 0 2 1 .0 5 3 8 1 .1 1 7 7 3 1 .7 0 4 5 0 .0 8 2 3 4

1 8 C o r p o r a t e  P r o f i t s  A f t e r  T a x e s ,  
1 9 7 2  D o l l a r s - . 1 5 1 3 1 - 1 .0 9 7 8 1 - . 1 2 2 5 8 1 .8 0 4 4 7 .0 6 5 9 0

2 0 C o n t r a c t s ,  O r d e r s ,  P l a n t  E q u i p m e n t ,  
1 9 7 2  D o l l a r s - . 0 6 9 6 0 - . 2 2 8 3 6 - .0 8 1 6 7 1 .6 9 0 4 6 .0 8 2 6 4
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SE R IE S
NUMBER ECONOMIC VARIABLE SE R IE S  T IT L E

23 I n d e x  o f  S p o t  M a r k e t  P r l c e B ,  Raw 
I n d u s t r i a l  M a t e r i a l

24 V a lu e  o f  M a n u f a c t u r e r ’ s  New O r d e r s ,  
C a p i t a l  G o o d s  N o n - D e f e n s e ,  
C u r r e n t  D o l l a r s

2 5 C h a n g e  I n  M a n u f a c t u r e r ' s  U n f i l l e d  
O r d e r s ,  D u r a b l e  G o o d s  I n d u s t r i e s

27 V a lu e  o f  M a n u f a c t u r e r ' s  New O r d e r s ,  
C a p i t a l  G o o d s  N o n - D e f e n s e ,
1 9 7 2  D o l l a r s

28 New P r i v a t e  H o u s in g

29 I n d e x  o f  New P r i v a t e  H o u s in g  
A u t h o r i s e d  b y  L o c a l  B u i l d i n g  
P e r a l t a

3 0 G r o s s  P r i v a t e  D o m e s t i c  I n v e s t m e n t ,  
C h a n g e  i n  B u s i n e s s  I n v e n t o r i e s ,  
A l l  I n d u s t r i e s ,  1 9 7 2  D o l l a r s

3 1 C h a n g e  i n  B o o k  V a lu e  M a n u f a c t u r i n g  
T r a d e  I n v e n t o r i e s

3 2 V e n d o r  P e r f o r a a n e e ,  Z o f  C o m p a n ie s  
R e c e i v i n g  S lo w  D e l i v e r i e s

3 4 N e t  C a s h  F lo w ,  C o r p o r a t e ,  
C u r r e n t  D o l l a r s

3 5 N e t  C a s h  F lo w , C o r p o r a t e ,  1 9 7 2  
D o l l a r s

3 6 N e t  C h a n g e  i n  I n v e n t o r i e s  On H a n d ,  
O n O r d e r ,  1 9 7 2  D o l l a r s

3 6 a S m o o th e d

TABLE 28 (CONT.)

COEFFICIENT

- .3 6 6 0 4  - 2 . 1 7 6 7 5

CORRELATION DURBIN STANDARD ERROR
b l  VALUE VALUE WATSON OF ESTIMATE

- .2 3 7 8 7  1 .8 5 6 5 8 .0 8 0 5 4

.0 7 5 2 8

.0 0 0 8 6

- . 9 4 9 6 0

- . 7 3 0 9 5

.1 0 6 2 3  1 .6 8 9 0 8

.0 8 1 9 6  1 .6 9 8 2 8

.0 8 2 4 5

.0 8 2 6 4

.1 0 0 8 0  

.0 0 3 0 1

- 1 .1 1 5 8 9

.0 3 2 3 7

.1 2 4 5 6  1 .6 8 6 3 4

.0 0 3 6 4  1 .6 9 7 0 2

.0 8 2 2 7

.0 8 2 9 2

.0 0 3 2 1 - . 0 3 4 7 2 - . 0 0 3 9 0  1 .6 9 6 5 7 .0 8 2 9 2

.0 0 0 2 7  - . 0 9 6 5 8  - . 0 1 0 8 6  1 .8 1 1 6 3

.0 0 0 0 4  .0 1 7 2 4  .0 0 1 9 4  1 .6 9 6 6 7

.0 4 0 1 2  .8 5 5 0 6  .0 9 5 7 5  1 .6 7 1 2 3

.1 5 8 5 7  - . 7 5 5 3 9  - . 0 8 4 6 8  1 .8 0 3 3 0

,1 4 8 0 5  - . 7 3 7 3 2  - . 0 8 2 6 7  1 .8 0 1 2 5

.0 0 0 5 5  - . 1 7 9 3 5  - . 0 2 0 1 7  1 .6 9 9 8 4

.0 0 0 1 4  .9 9 3 4 3  .1 1 1 1 7  1 .7 1 6 2 0

3 .1 8 6 8 6

.0 8 2 9 2

.0 8 2 5 4

.0 4 3 4 7

.0 4 5 4 2

.0 8 2 9 0

.0 8 2 4 1



SERIES
NUMBER ECONOMIC VARIABLE SE R IE S T IT L E

54
8 9

9 2 a

93

104 
104a

105
106 

110

112

113

S a l e s  R e t a i l  S t o r e s ,  C u r r e n t  D o l l a r s

G r o s s  P r i v a t e  D o m e s t i c  F i x
I n v e s t m e n t ,  T o t a l  R e s i d e n t i a l ,
1 9 7 2  D o l l a r s

C h a n g e  i n  S e n s i t i v e  C r u d e  M a t e r i a l  
P r i c e s  (S m o o th e d )

F r e e  R e s e r v e s

C h a n g e  i n  T o t a l  L i q u i d  A s s e t s

S m o o th ed

M oney S u p p ly  M l-B ,  1 9 7 2  D o l l a r s

M oney S u p p ly  M 2, 1 9 7 2  D o l l a r s

T o t a l  F u n d s  R a i s e d ,  P r i v a t e  
N o n - F l n a n c i a l  B o r r o w e r s  C r e d i t  
M a r k e t

N e t  C h a n g e  i n  B a n k  L o a n s  t o  
B u s i n e s s e s

N et C hange i n  C onsum er C r e d i t

TABLE 28  (CONT.)

COEFFICIENT

- . 0 6 8 4 2

- . 0 1 5 5 5

- . 0 0 4 3 5

.0 0 0 2 6

.0 0 0 0 8

.0 2 9 7 0

- .5 9 7 2 4

- . 1 2 7 4 4

.0 0 3 9 5

.0 0 0 0 7

- . 0 0 7 1 2

t b l  VALUE 

- . 1 3 1 3 5

- . 0 8 7 1 6

- 1 .4 4 6 1 9

.3 9 7 6 6

.0 2 0 3 1

1 .4 2 0 5 2

- . 5 3 7 9 7

- . 1 3 9 3 4

.0 5 6 7 9

.1 2 1 7 4

- 2 . 7 3 9 1 7

CORRELATION
VALUE

- . 0 1 4 7 7

- . 0 0 9 8 0

- . 1 6 0 5 9

.0 4 4 6 9

.0 0 2 2 8

.1 5 7 8 1

- . 0 6 6 0 0

- .0 1 5 6 7

.0 0 6 3 8

.0 1 3 6 9

- . 2 9 4 5 1

DURBIN
MATSON

1 .7 0 0 1 4

1 .8 1 1 1 1

1 .7 5 7 2 1

1 .6 9 7 5 0

1 .6 9 7 2 4

1 .6 6 2 5 7

1 .7 0 2 2 9

1 .6 9 6 9 8

1 .8 1 0 0 9

1 .6 9 4 3 4

1 .7 0 1 4 9

rANDARD ERROR
OF ESTIMATE

.0 8 2 9 1

.0 5 1 2 7

.0 8 1 8 4

.0 8 2 8 4

.0 8 2 9 2

.0 8 1 8 8

.0 8 2 7 4

.0 8 2 9 1

.1 3 1 3 6

.0 8 2 9 1

.0 7 9 2 4



TABLE 29
NOTATIONAL METHODOLOGY FOR FORMATION OF INDEXES

82

Ij l t  ° t m 1 WKlVarKt fo r  J = 1 » 2 > 3 * 4 

Where:

I j t  “ Value o f  Index j  in  p er iod  t  fo r  method 1

= Weight o f v a r ia b le  K in  in d ex  j  fo r  method 1

Var„ = Value o f  economic v a r ia b le  K in  p er iod  t  
K.C

1 = 1  N aive method 

1 = 2  C o r re la tio n  method 

1 = 3  C o e f f ic ie n t  o f  d eterm in a tio n  method 

1 = 4  Factor a n a ly s is  method
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TABLE 30
TEST OF SIGNIFICANCE FOR FISHER'S Z TRANSFORMATION 

VALUES FOR SINGLE INDEXES
NONDURABLE GOODS GROUP

COMPANY NAME In Io P E

American A ir L ines 0 1 0 1

American Home Products 2 2 0 2

American S tores 0 2 0 0

AT&T 2 2 0 2

B r is t o l  Myers 2 2 0 2

B u rlin g to n  In d u s tr ie s 0 2 0 0

Burroughs 0 0 0 0

C elanese 0 0 0 0

C h ess ie  System s 2 2 0 2

C lu e tt  Peabody 0 0 0 0

Columbia P ic tu r e s 0 2 0 0

Commonwealth Edison 0 1 0 0

Federated D ept. S tores 1 2 0 2

General Foods 0 2 0 0

I.B.M . 2 2 1 2

R.H. Macy's 0 2 1 2

Munsingwear 0 0 o • 0

P a c i f ic  Gas & E le c tr ic 0 1 0 0

Pan American Air L ines 2 2 0 2

Safeway S tores 1 0 0 0

Standard Brands 1 2 0 1

J .P . S teven s 0 0 0 0

T w entieth  Century Fox 0 2 0 1

Union O il o f  CA 1 1 0 1

Legend;

0 * Not s ig n i f ic a n t  a t  .1 0  l e v e l  (d A .262)
1 = Not s ig n i f ic a n t  a t  .05  l e v e l  (d A .312)
2 = S ig n if ic a n t  d if f e r e n c e  a t  .05  le v e l .

_M

2

1
2

2

2

2

0
0
2

2

2

1
2

2

2

2

2

0
2

2

2

2

1
0
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TABLE 30 (CONT.)
TEST FOR SIGNIFICANCE FOR FISHER'S Z TRANSFORMATION
______________ VALUES FOR SINGLE INDEXES________________

DURABLE GOODS GROUP

COMPANY NAME In I o P E

A llie d  Chemical 0 1 0 2

Armco S te e l 0 0 0 1

Boeing 0 0 0 0

C a te r p il le r  Tractor 0 1 0 2

Chicago Pneumatic 0 1 0 1

C hrysler 0 0 0 2

Clark Equipment 0 1 1 2

Crown Z ellerb ach 0 0 0 0

Dupont 0 0 0 0

General Cable 0 0 0 0

General Motors 0 2 1 2

General S ig n a l 0 1 0 0

In te r n a t io n a l Paper 0 1 0 1

Joy M anufacturing 2 2 0 2

K ennecott Copper 0 0 0 0

McGraw H il l 2 2 0 2

P helps Dodge 0 0 0 0

Pullman 0 0 0 0

Revere Copper & B rass 0 0 0 0

U .S . S te e l 0 1 0 1

U nited Technology 0 0 0 0

Legend:

0 = Not s ig n i f ic a n t  a t  .10
1 = Not s ig n i f ic a n t  a t  .05
2 = S ig n if ic a n t  d if f e r e n c e

l e v e l  
l e v e l  
a t .05

(d 4  .262) 
(d ^  .312) 
l e v e l

_M

1
2

0
2
2
1
1
2

2

1
2

0
2
2

0
2

0
0
0

2

0
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TABLE 31
FISHER'S Z TRANSFORMATION VALUES 

FOR SINGLE INDEX REGRESSIONS 
NON-DURABLE GOODS GROUP

COMPANY NAME Zm Zln dIn Z
P

d
P ZIo dIo ZE dE ZM ‘S i

American A ir L ines 0 .503 0 .319 0 .1 8 4 0 .439 0 .064 0 .211 0 .292 0.241 0.262 0 .1 4 5 0 .358
American Home Products 0 .4 9 0 0 .134 0 .346 0 .2 4 1 0 .249 0.079 0 .411 0 .1 1 5 0 .375 0 .2 0 5 0 .2 8 5
American S tores 0 .251 -0 .0 0 5 0 .2 5 6 0 .2 8 1 -0 .0 3 0 -0 .1 7 8 0 .429 0 .010 0 .2 4 1 -0 .0 8 2 0.333
AT&T 0.548 0.217 0.331 0 .379 0.169 0 .121 0.327 0.199 0.349 0 .151 0.397
B r is t o l  Myers 0 .438 0 .089 0 .349 0.323 0 .115 0 .012 0 .426 0 .059 0 .379 0 .123 0 .315
B u rlin g ton  In d u str ie s 0.363 0 .168 0 .1 9 5 0.237 0 .1 2 6 -0 .0 1 9 0 .382 0.207 0 .156 -0 .0 0 6 0 .369
Burroughs 0 .249 0 .043 0 .206 0 .0 7 0 0.179 0 .009 0 .2 4 0 0 .037 0 .202 0 .080 0 .189
C elanese 0.231 0 .418 -0 .1 8 7 0 .3 2 6 -0 .0 9 5 0 .228 0.003 0.233 -0 .0 0 2 0 .199 0 .032
C h essie  Systems 0 .3 8 2 0 .061 0.321 0 .306 0 .0 7 6 -0 .0 2 1 0.403 0 .055 0.347 0 .044 0 .338
C lu e tt Peabody 0 .540 0 .451 0 .0 8 9 0 .321 0.219 0 .328 0 .212 0 .332 0 .208 0 .2 1 2 0.328
Columbia P ic tu r e s 0 .312 0 .251 0 .061 0.305 0.007 -0 .0 1 0 0 .322 0 .154 0 .158 -0 .0 4 7 0.359
Commonwealth Edison 0 .4 0 6 0 .148 0 .258 0 .361 0 .045 0.111 0 .2 9 5 0 .181 0 .225 0 .143 0 .262
Federated D ept. S tores 0.444 0 .182 0 .262 0 .304 0 .1 4 0 0 .078 0 .366 0 .115 0 .329 -0 .0 2 5 0 .469
General Foods 0.318 0 .096 0 .222 0.314 0.004 -0 .0 4 8 0 .3 6 6 0 .1 1 0 0 .208 ^0.001 0.319
I.B.M . 0 .518 0 .108 0 ,410 0.241 0.277 0 .0 0 6 0 .512 0.084 0 .434 0 .2 0 5 0 .313
R.H. Macy's 0 .508 0.283 0 .225 0 .208 0 .3 0 0 0 .1 5 1 0.357 0.143 0 .365 0 .192 0 .3 1 6
Munsingwear 0 .3 4 6 0 .279 0.067 0 .148 0 .198 0 .176 0 .1 7 0 0 .175 0 .171 -0 .0 1 6 0 .362
P a c i f ic  Gas & E le c tr ic 0 .307 0.079 0.228 0 .2 2 6 0 .081 0 .005 0 .3 0 2 0 .081 0 .2 2 6 0 .1 1 0 0.197
Pan American Air L ines 0.532 0 .216 0 .3 1 6 0 .3 8 8 0 .1 4 4 0.097 0.435 0.214 0 .318 0.166 0 .366
Safeway S to res 0 .324 0.061 0.263 0 .2 6 6 0 .058 -0 .1 1 9 0 .205 0 .0 8 1 0.243 -0 .0 9 2 0 .4 1 6
Standard Brands 0 .4 0 0 0 .135 0 .2 6 5 0 .262 0 .138 0 .008 0.392 0.094 0 .306 0 .0 0 0 0 .4 0 0
J .P . S teven s 0 .4 8 0 0 .436 0.044 0 .400 0 .0 8 0 0 .3 1 0 0 .1 7 0 0.338 0 .142 0 .0 9 8 0 .372
T w entieth  Century Fox 0.402 0 .1 7 6 0 .2 2 6 0 .3 2 6 0 .0 7 6 0 .0 5 2 0 .3 5 0 0.133 0 .269 0 .1 2 5 0.277
Union O il o f  CA 0.293 0 .015 0 .278 0.143 0 .150 0 .0 1 5 0 .2 7 8 0 .011 0 .282 0 .199 0.094
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TABLE 31 (CONT.)
FISHER’ S Z TRANSFORMATION VALUES 

FOR SINGLE INDEX REGRESSIONS 
DURABLE GOODS GROUP

COMPANY NAME Zm Zln dIn Z
P

d
P ZIo Io ZE dE ZM

A ll ie d  Chemical 0 .345 0.094 .0251 0.057 0 .2 8 8 0 .190 0 .155 0 .006 0.339 0.071 0 .274
Armco S te e l 0 .466 0 .254 0 .212 0.214 0.252 0 .318 0 .148 0 .166 0 .300 0 .0 3 6 0 .4 3 0
Boeing 0 .335 0 .254 0.081 0.213 0 .122 0 .329 0 .0 0 6 0 .129 0 .206 0.209 0 .1 2 6
C a te r p il le r  T ractor 0 .559 0.344 0.215 0.267 0 .292 0 .441 0.118 0 .230 0 .329 0 .2 0 6 0.353
Chicago Pneumatic 0 .458 0 .382 0 .076 0 .2 8 6 0 .1 7 2 0 .418 0 .0 4 0 0 .160 0 .298 0.086 0 .372
C hrysler 0 .501 0 .332 0 .169 0 .265 0 .236 0.334 0.167 0 .1 7 6 0 .325 0 .224 0.277
C lark Equipment 0 .382 0.137 0 .245 0 .085 0 .297 0 .102 0 .2 8 0 -0 .0 5 2 0 .434 0 .097 0 .285
Crown Z ellerbach 0 .3 8 0 0 .1 7 8 0 .202 0.121 0.259 0.304 0 .076 0 .121 0 .259 -0 .0 4 4 0 .336
Dupont 0 .4 4 6 0.438 0.008 0 .359 0.087 0.247 0.199 0 .308 0 .138 0 .107 0 .339
General Cable 0 .3 2 5 0 .198 0.127 0.117 0.208 0 .279 0 .046 0.144 0 .181 0 .019 0 .3 0 6
General Motors 0 .634 0.457 0.177 0.294 0 .340 0.348 0 .286 0 .318 0 .316 0.234 0 .4 0 0
General S ig n a l 0 .475 0.334 0 .141 0 .166 0 .309 0 .450 0 .025 0 .299 0 .1 7 6 0 .3 0 6 0 .169
In te r n a tio n a l Paper 0.513 0 .288 0 .225 0 .241 0.272 0 .3 4 6 0.167 0 .215 0 .298 0.087 0 .426
Joy M anufacturing 0.451 0.127 0 .3 2 4 0 .077 0.374 0.202 0 .249 0.119 0 .332 0 .1 1 0 0 .341
K ennecott Copper 0.103 0 .115 -0 .0 1 2 0.109 -0 .0 0 6 -0 .0 6 5 0 .168 -0 .1 0 6 0 .209 -0 .1 1 7 0 .220
McGraw H i l l 0 .551 0 .224 0.327 0 .148 0 .403 0 .3 0 6 0 .2 4 5 0 .135 0 .4 1 6 0.131 0 .420
Phelps Dodge 0.195 0 .011 0.184 -0 .0 3 5 0 .2 3 0 0 .079 0 .1 1 6 -0 .0 5 2 0.247 -0 .0 0 9 0.204
Pullman 0.263 0.082 0 .181 0 .0 7 6 0.187 0.303 -0 .0 5 0 0.113 0 .150 0 .0 4 6 0.217
Revere Copper & Brass 0 .2 6 6 0.187 0.079 0 .119 0.147 0.241 0.015 0.090 0 .1 7 6 0 .029 0.237
U .S . S t e e l 0 .4 2 5 0.249 0 .176 0 .151 0.274 0.218 0.207 0.131 0.294 0 .0 0 0 0 .425
U nited Technology 0 .419 0.229 0 .190 0.212 0.207 0 .352 0.067 0.193 0 .226 0 .115 0 .204



TABLE 32
RESULTS OF FISHER'S Z TRANSFORMATION TESTS

NUMBER OF SECURITIES 
SIGNIFICANT AT 

ECONOMIC INDEX .10  .05

45 SECURITY SAMPLE RESULTS

P 4 0
I  12 8a
I 28 17o
E 23 15
M 34 17

NON-DURABLE GOODS GROUP

P 2 0
I 10 6n
I  18 14o
E 12 8
M 20 17

DURABLE GOODS GROUP

P 2 0
I 2 2n
I 10 3o
E 11 7
M 14 10



TABLE 33
COEFFICIENT OF DETERMINATION SUMMARY FOR MULTI ECONOMIC
__________ INDEX AND MARKET RETURNS REGRESSIONS___________

NON-DURABLE GOODS

COMPANY NAME Rm RmlN RmP
2

Rmlo RmE RmM

American A ir L ines 0 .218 0 .219 0 .257 0 .219 0 .218 0 .222
American Home Products 0 .206 0.237 0 .206 0 .235 0 .226 0 .2 0 6
American S to res 0.061 0 .097 0 .090 0 .182 0 .080 0 .105
AT&T 0.249 0 .261 0 .263 0 .272 0 .255 0.254
B r is to l  Jfyers 0 .169 0 .208 0 .184 0 .220 0 .203 0 .174
B u rlin gton  In d u str ie s 0 .1 2 1 0 .124 0 .125 0 .1 7 1 0 .1 2 2 0 .152
Burroughs 0 .0 6 0 0 .076 0 .064 0.077 0 .071 0.061
C elanese 0 .077 0 .1 5 9 ’ 0.117 0 .086 0.087 0.084
C h essie  Systems 0 .132 0.171 0 .148 0 .188 0 .157 0 .149
C lu e tt Peabody 0 .243 0 .268 0.247 0 .2 5 0 0 .249 0 .243
Columbia P ic tu r e s 0 .091 0 .098 0.117 0 .126 0 .091 0 .131
Commonwealth Edison 0.148 0.159 0 .177 0.157 0 .149 0 .149
Federated D ept. S to res 0 .174 0 .182 0 .182 0.197 0 .1 8 8 0.227
G eneral Foods 0 .095 0.107 0 .122 0 .149 0 .098 0 .117
I.B.M . 0 .227 0.277 0.227 0 .299 0 .2 6 4 0.227
R.H. M acy's 0 .219 0 .2 1 9 0 .222 0 .229 0 .233 0 .2 2 0
Munsingwear 0.111 0 .119 0 .112 0.111 0 .111 0.143
P a c i f ic  Gas & E le c tr ic 0:089 0 .105 0 .095 0 .117 0 .097 0 .0 9 0
Pan American Air L ines 0.237 0 .247 0 .255 0 .266 0 .239 0 .2 4 0
Safeway S to res 0 .098 0 .123 0 .111 0 .199 0.107 0 .163
Standard Brands 0 .144 0.158 0 .148 0 .188 0 .1 5 9 0 .178
J .P . S teven s 0 .199 0.231 0 .228 0.207 0 .211 0 .2 1 0
Tw entieth Century Fox 0 .146 0.151 0 .164 0 .172 0 .152 0 .148
Union O il o f  CA 0.081 0 .119 0 .081 0.103 0.107 0.087
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TABLE 33 (CONT.)
COEFFICIENT OF DETERMINATION SUMMARY FOR MULTI ECONOMIC 

INDEX AND MARKET RETURNS REGRESSIONS

COMPANY NAME

A llie d  Chemical 
Armco S t e e l  
Boeing
C a te r p il le r  T ractor
Chicago Pneumatic
C hrysler
Clark Equipment
Crown Z ellerb ach
Dupont
G eneral Cable 
G eneral Motors 
G eneral S ig n a l 
In te r n a tio n a l Paper  
Joy M anufacturing  
K ennecott Copper 
McGraw H il l  
Phelps Dodge 
Pullman
Revere Copper & B rass  
U .S. S te e l  
United Technology

DURABLE GOODS

■ Rm RmlN RmP

0 .110 0.127 0 .110
0 .189 0.189 0.198
0 .093 0 .109 0 .135
0.257 0 .258 0.287
0 .184 0.202 0 .223
0 .215 0.217 0.223
0.113 0 .144 0 .144
0 .132 0 .135 0.147
0 .175 0 .2 1 5 0 .176
0.098 0 .098 0.114
0 .315 0 .328 0.317
0 .195 0 .2 0 0 0 .245
0.223 0 .223 0.233
0 .179 0.204 0 .1 8 0
0 .011 0.058 0 .0 3 0
0 .251 0.261 0 .252
0.037 0 .0 5 5 0 .038
0 .0 6 6 0 .074 0 .101
0 .067 0.069 0 .0 8 1
0 .160 0 .1 6 0 0 .160
0.157 0.157 0 .1 8 1

2
Rmlo RmE RmM

0.126 0.148 0 .167
0 .189 0 .195 0.218
0 .108 0.107 0 .1 1 0
0.257 0.259 0.257
0 .189 0 .189 0 .1 9 6
0 .2 1 5 0 .2 2 1 0 .215
0 .146 0.214 0 .138
0 .137 0.139 0.183
0 .2 0 0 0 .184 0 .182
0 .101 0 .099 0 .115
0 .315 0 .315 0 .315
0 .199 0 .2 0 0 0 .208
0 .223 0 .225 0 .241
0 .203 0.193 0 .186
0 .045 0 .045 0.043
0 .2 6 5 0.273 0 .260
0 .060 0 .069 0 .048
0 .070 0.067 0 .071
0 .067 0 .0 7 0 0 .076
0 .164 0 .169 0 .198
0.157 0 .157 0 .161



TABLE 34

COMPANY NAME

ADJUSTED R SUMMARY FOR MULTI INDEX REGRESSIONS 
NONDURABLE GOODS GROUP

-2  -2  -2  -2  -2  -2  
^ m  RIoPm ■ RIoPBn RIoPMm ^oPEMm RInPm ^nPEm ÎnPMm RInPEMT

American A ir L ines 0 .208 0 .153 0 .143 0 .148 0.138 0.153 0.147 0 .148 0,.143
American Home Products 0 .1 9 6 0 .032 0 .021 0.037 0.027 0.033 0 .021 0 .039 0 .027
American S tores 0 .049 0 .1 4 6 0 .151 0 .146 0 .149 0 .110 0.105 0 .118 0 .115
AT&T 0.240 0.109 0 .099 0 .098 0.087 0 .110 0.099 0.098 0 .087
B r is t o l  Ityers 0.159 0.093 0 .105 0.083 0 .095 0.103 0.103 0.094 0 .093
B u rlin g to n  In d u str ie s 0 .1 1 0 0.044 0 .045 0 .0 3 9 0.041 0 .031 0 .0 2 5 0.041 0 .034
Burroughs 0 .0 4 8 -0 .0 2 0 -0 .0 3 3 -0 .0 2 8 -0 .0 4 1 -0 .0 2 0 -0 .0 3 3 -0 .0 2 9 -0 .043
C elanese 0 .0 6 5 0 .0 9 0 0.078 0 .0 7 8 0 .066 0 .141 0.147 0.133 0 .141
C h essie  Systems 0.122 0 .086 0 .0 9 2 0 .076 0 .081 0 .095 0 .0 9 0 0 .084 0 .079
C lu e tt  Peabody 0 .234 0 .122 0 .122 0.111 0 .112 0.161 0 .150 0 .154 0 .143
Columbia P ic tu r e s 0 .0 8 0 0.082 0 .0 7 0 0 .0 9 6 0 .085 0 .0 7 0 0.068 0 .128 0 .132
Commonwealth Edison 0 .138 0.098 0.088 0 .086 0 .0 7 6 0.107 0 .096 0.097 0 .085
Federated D ept. S tores 0.164 0 .065 0.060 0 .0 8 6 0 .079 0 .064 0 .062 0 .089 0 .091
General Foods 0.083 0 .101 0 .092 0.097 0.087 0.087 0 .076 0 .087 0 .076
I.B .M . 0.217 0 .0 4 0 0 .031 0.057 0.050 0.035 0 .0 2 5 0 .046 0 .036
R.H. Macy's 0 .2 1 0 0.024 0 .012 0.019 0 .006 0.054 0.055 0 .043 0 .043
Munsingwear 0 .1 0 0 0 .014 0 .0 0 6 0 .0 3 0 0 .0 2 6 0 .0 7 5 0 .041 0 .089 0 .081
P a c i f ic  Gas & E le c tr ic 0 .078 0.033 0.023 0 .024 0 .0 1 5 0 .033 0 .021 0 .024 0 .012
Pan American A ir L ines 0 .277 0.117 0 .106 0.107 0 .095 0 .116 0 .105 0 .1 0 5 0 .094
Safeway S to res 0 .087 0 .100 0 .0 9 0 0 .110 0 .099 0 .064 0.053 0 .090 0 .080
Stnadard Brands 0.133 0 .051 0 .042 0 .049 0 .039 0.044 0.037 0.047 0 .042
J .P . Stevens 0 .189 0 .152 0 .147 0 .174 0.171 0 .171 0 .160 0 .201 0 .191
T w entieth  Century Fox 0 .135 0 .082 0 .074 0 .071 0.063 0.078 0.072 0 .0 6 6 0 .060
Union O il o f  CA 0 .0 7 0 -0 .0 0 3 -0 .0 0 7 0 .021 0 .0 2 0 0 .006 -0 .0 0 5 0 .041 0 .030



TABLE 34 (CONT.)
ADJUSTED R2 SUMMARY FOR MULTI INDEX REGRESSIONS 
  DURABLE GOODS GROUP

COMPANY NAME

A ll ie d  Chemical 
Armco S te e l  
Boeing
C a te r p il le r  Tractor
Chicago Pneumatic
C hrysler
C lark Equipment
Crown Z ellerb ach
Dupont
G eneral Cable 
G eneral Motors 
G eneral S ign a l 
I n te r n a t io n a l Paper 
Joy M anufacturing  
K ennecott Copper 
McGraw H il l  
P helps Dodge 
Pullman
Revere Copper & Brass 
U .S. S te e l  
U nited Technology

-2 -2 -2
V i ^IoPm RIoPEm

0.099 0 .008 0 .014
0 .179 0.083 0 .0 7 5
0.093 0 .088 0 .091
0.247 0.164 0 .159
0.173 0 .154 0.168
0 .2 0 5 0.104 0 .098
0 .122 -0 .0 1 2 0.004
0.121 0.064 0 .059
0 .1 6 5 0.112 0 .115
0.087 0 .051 0 .040
0 .306 0 .121 0 .116
0 .185 0.157 0 .148
0.213 0.103 0.092
0 .169 0 .016 0 .003

-0 .0 0 2 -0 .0 1 2 -0 .0 2 2
0 .241 0 .066 0 .0 6 0
0 .0 2 5 -0 .0 1 4 -0 .0 1 3
0.054 0 .065 0 .0 6 0
0 .0 5 6 0.033 0.027
0 .1 5 0 0.028 0 .0 1 6
0 .1 4 6 0 .1 0 1 0.092

-2 -2 -2
IoPMm HLoPEMm InPm

0.030 0.032 0.008
0.104 0 .0 9 5 0 .076
0.078 0 .081 0.082
0 .155 0 .149 0.158
0 .179 0 .188 0 .1 5 6
0.093 0.087 0.104

-0 .0 2 4 -0 .0 0 6 -0 .0 0 6
0 .105 0.098 0 .064
0.121 0 .128 0 .1 4 9
0 .0 5 8 0 .0 4 6 0.051
0 .109 0 .1 0 5 0.169
0.165 0 .154 0.162
0 .111 0 .100 0.096
0 .004 -0 .0 0 9 0 .0 1 6

-0 .0 2 1 -0 .0 3 1 -0 .0 1 2
0 .055 0 .048 0 .066

-0 .0 2 6 -0 .0 2 6 -0 .0 1 6
0.061 0 .054 0.084
0.034 0.027 0.034
0 .041 0 .029 0 .041
0 .098 0.088 0.093

-2 -2 -2
lnPEm InPMm ^nPEMm

0.017 0.027 0.041
0.073 0 .0 9 1 0 .090
0.093 0.073 0.083
0.159 0 .148 0 .149
0.203 0.181 0.237
0 .115 0 .093 0.103
0 .0 4 5 -0 .0 1 8 0 .032
0.059 0.098 0.097
0 .139 0 .168 0 .158
0 .042 0 .0 6 0 0 .052
0 .160 0 .160 0 .151
0 .151 0.162 0.151
0.087 0 .099 0 .092
0 .003 0 .004 -0 .0 0 8

-0 .0 2 4 -0 .0 2 1 -0 .0 3 2
0 .0 6 6 0 .0 5 5 0 .055

-0 .0 1 4 -0 .0 2 8 -0 .0 2 5
0.072 0.073 0 .061
0 .036 0 .0 3 6 0 .040
0 .0 4 0 0 .066 0 .069
0.083 0 .084 0.074
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