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ABSTRACT 

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

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

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

o r  s i n g l e - i n d e x  ~ o d e l ,  w h i c h  asser ts  t h a t  c o m o v e m e n t s  of 

s e c u r i t y  r e t u r n s  arc! c a p t u r e d  t h r o u g h  t k e  common i n f l u e n c e  of 

the market. W h i l e  t k e  m a r k e t  model e x p l a i n s  a p o r t i o n  o f  the 

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

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

certain groups of ,  b u t  n o t  a l l ,  s e c u r i t i e s ,  

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

m a r k e t  m o d e l  i n  o r d e r  t o  i s o l a t e  s e c u r i t y  q r 9 u p . s  w i t h .  

h o m s g e n e o u s  e x t r a - m a r k e t  r e t u r n  p a t t e r n s  u s i n g  cluster a n a l y s i s  

and t o  assess t h e  s t a t i s t i c a l  s i g n i f i c a n c e  of + h e  e x t . r a - m a r k e t  

c o m p o n e n t s  u s i n g  r e g r e s s i o n  a n a l y s i s ,  

T h e  r e s u l t s  show t h a t  s p e c i f i c  s e c u r i t y  g r o u p s ,  i , e , ,  

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

s i g n i f i c a n t  i n • ’  l u e n c e s  on n o n - m a r k e t  r e l a t e d  s e c u r i t y  r e t u r n s .  

T h e s e  f i n d i n g s  pose some q u e s t i o n s  a b o u t  t h e  a c c u r a c y  of t h e  

a s s u w p t  i o n  of c r o s s - s e c t i o n a l  i n d e p e n d e n c e  of s e c u r i  t i es t  

r e s i d u a l  r e t u r n s  i n  t h e  market mode l .  
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.I. I n t r o d u c t i o n  

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

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

d o w n t u r r : s ,  S h a r p e  ( I 9 6  3) f o r m a l i z e d  t h i s  i d e a  by p o s t u l a t i n g  a  

l i n e a r  m o d e l ,  known a s  t h e  market o r  s i n g l e - i n d e x  m o d e l ,  

r e l d t i n g  a s e c u r i t y ' s  r e t u r r !  t o  t h e  m a r k e t ' s  p e r f o r m a n c e .  I n  t h e  

m a r k e t  aodel, s e c u r i t y  { p o r t f o l i o )  r e t u r n  a n d  r i s k  c a n  h e  

d e c o m p o s e d  into t w o  c o m p o n e n t s ;  m a r k e t - r e l a t  e d  a n d  

f i r  t r - s p e c i f i c ,  f u r t h e r m o ~ e ,  s e c u r i t i e s  a r e  a s s u m e d  t o  b e  

c o r r e l a t e d  o n l y  b e c a u s e  t h e y  a r e  i n f l u e n c e d  by the market. The  . 

c o v a r i a n c e  o f  t h e  n o n - m a r k e t  r e l a t e d  r e t u r n s  b e t w e e n  a n y  two 

secur i t i e s  is  a s s u m e d  t o  b e  zero,  An i m p o r t a n t  i m p l i c a t i o c  

d e r i v e d  f r o m  t h i s  m o d e l  i s  t h a t  t h e  f i r m - s p e c i f i c ,  or 

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

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

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

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

not t e  removed. 

While t h e  ~ a r k e t  m o d e l  e x p l a i n s  a p o r t i o n  of t h e  v a r i a t i o n  

i n  a s e c u r i k y ' s  r e t u r n ,  i t  seems t o  h a v e  o v e r l o o k e d  t h e  Bore 

s u b t l e  a s p e c t s  of o t h e r  ~ o s s i b l e  i n f l u e n c e s  o n  s E ? c u r i  t y  r e t u r n  

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

a re  common t c  many h u t  n o t  a l l  s e c u r i t i e s ,  F o r  e x a m p l e ,  i t  i s  

i n t u i t i v e l y  c l e a r  t h a t  r e t u r n s  of t w o  s e c u r i t i e s  w i t h  many 



s i m i l a r  e c o n o m l c  characteristics a r c  b o u n d  t o  b e  m o r e  c l o s e l y  

r e l a t e d  t h a n  t w o  s e c u r i t i e s  w i t h  d i s s i ~ i l a r  e c o n o m i c  

c h a r a c t e r i s t i c s ,  T h u s ,  many f i n a n c i a l  t h e o r i s  ts a n d  

p r a c Z i t i o n e r s  believe t h e r e  e x i s t  s o m e  s y s t e m a t i c  e x t r a - m a r k e t  

i n f l u e n c e s  on s e c u r i t y  returns n o t  d e s c r i b e d  by t h e  m a r k e t  

m o d e l ,  s u c h  cis i n d u s t r y  e f fec ts  or  h o a a o g e n e c u s  s e c u r i t y  g r o u g s  

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

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

s e c u r i t i e s  of i n d u s t r i e s  from a c r o s s  t h e  broad market ,  T h u s ,  t h e  

i n t e r e s t  i n  t h e  e x t r a - m a r k e t  e f fec t s  1s i n  breaking down t h e  

m a r k e t  mode18s r e s i d u a l  r e t u r n s  i n t o  f i n e r  c o m p o n e n t s ,  T h e  

m o t i v a t i o n  for t h e  s e a r c h  f o r  e x t r a - m a r k e t  c o v a r i a t i o n  is clear: 

i f  a n  i n v e s t o r  can i n c o r p o r a t e  t h i s  i n f o r m a t i o n  to  make  

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

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

i n v e s t o r ,  h e  w i l l  b e  a b l e  t o  reap e x c e s s  p r o f i t s -  

S e v e r a l  s t u d i e s  o n  e x t r a - m a r k e t  c o m p o n e n t s  h a v e  b e e n  

d o c u m e n t e d  in t h e  f i n a n c e  l i t e r a t u r e ,  O f  t h e  m o r e  i a p o r t a n t  

studies, K i n g  (1966)  and M e y e r s  (1973) i n v e s t i g a t e d  a n d  r e p o r t e d  

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

r e t u r n s ,  C o h e n  a n d  P o g u e  (1367) a n d  E l t o n  a n d  G r u b e r  (1973) 

e v a l u a t e . 3  the rela  t i  v e  p e r f  o r r e a n c e s  o n  d i f f e r e n t  M e a n - V a r i a n c e  

( M Y )  p o r t f o l i o  select i o n  m o d e l s ,  F a r r e l l  ( 1 9 7 4 ) ,  i n  an a t t e m p t  

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

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

of security r e t u r n s .  T h i s  l i t e r d t u r e  w i l l  b e  d i s c u s s e d  i n  



g r e a t e r  ? e t a i i  i n  t h e  f o l l o w i n g  c h a p t e r .  

I t  i s  ?t ie  p u r p o s e  o f  t h i s  s t u d y  t o  i n v e s t i g a t e  m a r k e t  mode l  

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

s e c u r i t y  r e t u r n s .  T h e  s t u d y  a d o p t s  F a r r e l l ' s  a p p r o a c h  o f  

i d e n t i f y i n g  h o m o g e n e o u s  s e c u r i t y  g r o u p i n g s  o r  

" p s e u d o - i n d u s t r i e s w  v i a  c l u s t e r  a n a l y s i s ,  T h e  s t u d y  t h e n  e x t e n d s  

F a r r e l l ' s  w o r k  t c  i n c l u d e  @ o r e  formal t e s t i n g  f o r  t h e s e  

e x t r a -  m a r k e t  c o m ~ o n e n t s  of s e c u r i t y  re t u r n s  o v e r  a n  e x t e n d e d  

p e r i o d .  The s t u d y  r e p o r t s  t h e  r c z s ~ o n s i v e n e s s  c o e f f i c i e n t s  o f  

s e c u r i t  ies t o  c h a n g e s  i n  p s e u d o - i n d  u s t r y  i n d e x e s  a n d  the 

s t a t i s t i c a l  s i g n i f i c a n c e  of t h e s e  c o e f f i c i e n t s .  A k e y  p a r t  of 

t h e  m o t i v a t i o n  f o r  t h e  a n a l y s i s  is t h a t  t h e  c o e f f i c i e n t s  of  

l i m i t e d  i n d e x  n o d e l  may b e  h e l p f u l  i n  i n c o r p o r a t i n g  e x t r a - m a r k e t  

c o m p o n e n t s  f o r  p r e d i c t  i o n  p u r p o s e s ,  

T h e  p a p e r  p r o c e e d s  a s  f o l l o w s ,  S e c t i o n  2 s u r v e y s  some of 

t h e  r e l a t e d  e m p i r i c a l  s t u d i e s ,  S e c t i o n  3 e x a m i n e s  t h e  

t h e o r e t i c a l  f r a m e w o r k  of t h e  s t u d y ,  S e c t i o n  4 d i s c u s s e s  t h e  

m e t h o d o l o g y .  Section 5 p r e s e n t s  a n d  d i s c u s s e s  the e a p i r i c a l  

r e s u l t s .  S e c t i o n  6 s u n m a r i z e s  t h e  f i n d i n g s  of t h e  p a p e r .  



11, Some R e l a t e d  E m p i r i c a l  S t u d i e s  

D i s s a t i s f a c t i o n  w i t h  t h e  a d e " 1 u a c y  o f  t h e  m a r k e t  3ode l  a s  -ri 

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

s e v e r a l  s t u d i e s  f o c u s i n g  cn s e c u r i t i e s g  r e s i d u a l  r e t u r n  

p a t  t e r n s ,  K i n g  i n v e s t i g a t e d  t h e  r e t u r n  b e h a v i o u r  ad j u s t a d  for a 

market f a c t o r ,  i -e , ,  t h e  f i r s t  f a c t o r  o b t a i n e d  frcm f a c t o r  

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

inn u s t r i e s  c l a s s i f i e d  u n d e r  t h e  S t a n d a r d  I n d u s t r i a l  

C l a s s i f i c a t i o n  (Sf C )  c o d e s .  He found t h a t  most e x t  r a - m a r k e t  

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

s i g n i f i c a n t 1  y  4 i f f  e r e n t  f r o m  zero a n d  c o n c l u d e d  that i n d u s t r y  

f a c t o r s  p l a y e ?  a n  i m p o r t a n t  role i n  e x p l a i n i n g  a s e c u r i t y ' s  

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

a c c o u n t e d  t o r  about: 3 t h i r d  t o  a h a l f  o f  a s e c u r i t y ' s  s y s t e m a t i c  

r e t u r n  v a r i a t i 3 n  ; w h i l e ,  o n  a v e r a g e ,  i n d u s t r y  f a c t o r s  a c c o u n t e d  

f o r  a n  a d d i t i o n a l  t e n  p e r c e n t ,  

M e y e r s  c o n d u c t e d  s i a i - l a r  test-s f o r  t h e  p r e s e n c e  of t h e  

i n d u s t r y  f a c t o r s  d o c u m e n t e d  b y  K i n g  u s i n g  s i x t y  of t h e  sixty 

t h r e e  s e c u r i t i e s  i n  Kinqss s a m p l e ,  His e v i d e n c e  s u p p o r t e d  K i n g ' s  

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

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

s u g g e s t e d  that K i n g  o v e r s t a t e d  t h e  r o l e  of t h e  i n d u s t r y  f a c t o r s  

in h i s  s m a l l  s a m p l e ,  When M c y e r s  c o n d u c t e 3  the same t e s t  o n  

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



i n d u s t r y ,  h e  o b s e r v e d  t h a t  scme c o n p o n e n t s  of s e c u r i t y  r e t u r n s  

were q u i t e  i n d e p e n d e n t  of t h e  f i r m s *  S I C  c l a s s i f i c a t i o n ,  T h i s  

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

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

C o h e n  a n d  P o g u e  (1967)  e v a l u a  t e a  t h e  r e l a t i v e  p e r f o r m a n c e s  

of the • ’ 8 1  1 1 - c o v a r i a n c e ,  1 m a r k e t ,  a n d  m u l t i - i n d e x  m o d e l s  i n  

s e l e c t i n g  Y e a n - V a r i a n c e  efficient p o r t f o l i o s ,  T h e y  csed SIC 

codes t o  classify a 5 4 3 - s e c u r i t y  u n i v e r s e  i n t o  t e n  i n d u s t r i e s .  

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

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

s e c u r i t i e s  i n  t h e  i n d u s t r y . ,  T h e s e  i n d u s t r i a l  i n d e x e s  were u s e d  

a s  t h e  a d d i t i o n a l  i n d e x  i n p u t s  i n  m u l t i - i n d e x  m o d e l s ,  Somewhat  

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

n o t ,  e x  a n t e ,  o u t p e r f o r m  the market m o d e l  i n  g e n e r a t i n g  

e f f i c i e n t  s e t s  of ~ o r t f o l i o s ,  d e s p i t e  t h e  t h e o r e t i c a l  i d e a  t h a t  

t h e  a 2 d i t i o n a l  i n d e x e s  were s u p p o s e d  t o  c a p t u r e  s o a e  of t h e  

e x t  sa- m a r k e t  i n f l u e n c e s  o n  s e c u r i t i e s  co- movemen t, 

E l t o n  a n d  G r u b e r  (1973) tes ted  f o r  t h e  s t a t i s t i c a l  a n d  

e c o n o m i c  s i - ~ n i f i c a n c e  of t h e s e  i n d u s t r y  f a c t o r s  i n  terms of 

t h e i r  a b i l i t y  t o  p r e d i c t  tte f u t u r e  c o r r e l a t i o n  matrices of 

s e c u r i t y  r e t u r n s ,  Once a g a i n ,  t he i r  r e s u l t s  s h o v e d  t ha t .  a d d i n g  

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

p e r f o r m a n c e ,  

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

the t r a n d i t i o n a l  S I C  c l a s s i f i c a t i o n  s y s t e m  f o r  s t u d y i n g  r e s i d u a l  ----------------- 
P l a r k o w i t z  ( 1 9 5 2 )  - 



r e t u r n s ,  E l t o n  a n d  G r u b e r  noted t w o  o b v i o u s  p r o t l e f f i s  w i t h  the 

S I C  c l a s s i f i c a t i o n ,  **One i s  t h a t  t . h e  i n c r e a s e  i n  t h e  n u m b e r  of 

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

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

a n d ,  s o m e t i m e s ,  a r b i t r a r y .  S e c o n d ,  a n d  e v e n  Bore i m p o r t a n t ,  

c l a s s i f i c a t i o n  by p r o d u c t  o r  s e r v i c e  ray b e  u s e f u l  t o r  some 

p u r p o s e s  b u t  i t  is f a r  from a u n i v e r s a l  c l a s s i f i c a t i o n  f o r  a l l  

pu rposes .  F o r  e x a m ~ l e ,  G e n e r a l  M o t o r s  a n d  A m e r i c a n  Notors a r e  i n  

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

p e r f o r m a n c e  a n d  t h e  r i s k  t o  w h i c h  t h e y  a r e  s u b j e c t , "  2 F e n c e ,  a n  

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

e f f ec t s  i s  t o  group  firms a c c o r d i n g  t o  t h e i r  t e n d e n c y  t o  a c t  

a l i k e  i n  h o m o r j e n e o u s  g r o u p s  o r  q l p s e u d o - i n d u s t r i e s t * -  

F a r r e l l  (1974)  h y p o t h e s i z e d  t h a t ,  i n  a d d i t i o n  t o  i n d u s t r y  

e f fec ts ,  s e c u r i t i e s  can b e  c l a s s i f i e d  i n t o  h o ~ o g e n e o u ~  g r o u p s  o f  

g r o w t h ,  s t a b l e ,  c y c l i c a l ,  a n d  e n p r g y  s t o c k s ,  E e  r e g a r d e d  g r o w t h  

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

of r e t u r n  d u r i n g  t h e  e x p a n s i o n a r y  p h a s e  of t h e  e c o n o a y ,  C y c l i c a l  

s t o c k s  a r e  s ~ c u r i t i e s  w h i c h  h a v e  a n  a b o v e  a v e r a g e  ~ x p o s u r e  t o  

i n f  l u e n c e s  of  the b u s i n e s s  c y c l e ,  The e a r n i n g s  o f  c y c l i c a l  firms 

a r e  e x p e c t e d  t o  be a b o v e  a v e r a g e  i n  a n  e c o n o m i c  boom a n d  b e l o w  

a v e r a g o  i n  a r e c e s s i o n ,  S t a b l e  s t o c k s ,  on t h e  o t h e r  h a n d ,  

e x h i b i t  c o u n t e r - c y c  l i c a l  e a r n i n g s  b e h a v i o u r ,  F n ~ r g y  s t o c k s  a r e  

s e c u r i t i e s  w h o s e  e a r n i n g s  d e p e n d  w r y  much o n  the f c o n o m y ' s  

a g q r e g a t e  d e m a n d  f o r  a n d  s u p p l y  of e n e r g y  a n d  t h e  r e l a t i v e  ------------------ 
2 E l t o n  a n d  G r u b e r  [ 1 9 R l , p p ,  1 4 6 )  



p r i c e s  o C  e n e r g y - 3  Hc tested and f o u n d  s t a t i s t i c a l  s i g n i f i c a n c e  

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

s trat if  i c d  s a m p l e  of one h u n d r e 4  s e c u r i t i e s  across i n  l u s t r i c s ,  

Be r e p o r t e d  t h a t  t h e  m a r k e t  i n f l u e n c e s ,  p r o x i e d  b y  t h e  qeneralLy 

u s e 4  S t a n d a r d  3nd P o o r  500 s t o c k  i n j e x ,  explained a b o u t  t h i r t y  

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

c o n s t r u c t e d  indexes f o r  p s e u d o - i n d u s t r i e s  from t h e  h o n o g e n e o u s  

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

c o n s t r u c t e d  b y  t h i s  p r o c e d u r e  w o u l d  m a x i m i z e  t h e  i n t e r d e p e n d e n c ~  

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

g r o u p  i n f l u e n c e s  i d e n t i f i e d  b y  F a r r e l l  a c c o u n t  ecf f o r  a n  

a c l d i t  i o n a l  15 p e r c e n t  of i t s  return v a r i a t i o n  on a v e r a g e *  



111. Theoretical  Foundat ions  

P o r t . f n 1 i . o  t h e o r y  is c o n c e r n e d  v i t h  t h e  s e l e c t i o n  of  o p t i m a l  

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

r i s k - a v e r s e  i n  v e s t o r  f r o m  a p r e d e t e r m i n e d  s e c u r i t y  u n i v e r s e ,  T h e  

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

p r i n c i p l e  of d i v e r s i f i c a t i o n ,  D i v e r s i f i c a t i o n  o f f e r s  an i n v e s t o r  

t h e  o p p o r t u n i t y  t o  r e d u c e  h i s  r i s k  e x p o s u r e  w i t h o u t  a 

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

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

cor re la ted .  

In the c o n t e x t  o f  ? l e a n - V a r i a n c e  ( M V )  p o r t f o l i o  t h e o r y ,  t h e  

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

t h e  e x p e c t e d  r e t u r n  a n 3  v a r i a n c e  of i t s  r e t u r n  ! ? i s t r i h u t i o n ,  The 

e x p e c t e d  r e t u r n  o n  a p o r t f o l i o ,  E ( R p ) ,  i s  d e f i n e d  a s  t h e  

w e i g h t e d  a v e r a g e  of a l l  s e c u r i t i e s  r e t u r n s ,  E ( R  j) f o r  a l l  j, 

i n c l u d e d  i n  t h e  p o r t f o f  i o ,  T h e  w e i g h t ,  X j ,  o n  s e c u r i t y  j is 

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

s e c u r i t y ;  i . e . ,  
N 

E ( R p )  = ):x j * ~  ( ~ j )  
j =l 

(1 -a )  

2xj = 1 
j=i 

( 1 - h )  

w h e r e  N is t h e  number of s e c u r i t i e s  i n c l u d e d  i n  t h e  p o r t f o l i o  

a n d  a 1 1  w e i g h t s  h a v e  t o  sum t o  u n i t y -  a h i l e  t h e  v a r i a n c e  o f  a 

p o r t f o l i o  is d e f i n e d  as: 

V A F  (Pp) = E (Rp-E (Rp) l 2  ( 2 -  3) 



w h e r e  COY (Ri ,R  j) is t h e  r e t u r n  c o v a r i a n c e  b e t w e e n  s e c u r i t y  i a n d  

E s t i m a t e s  of mean v e c t o r  a n d  t h e  c o v a r i a n c e  m a t r i x  a r e  

r e q u i r e d  t o  s o l v e  an H V  p o r t f o l i o  s e l e c t i o n  p r o b l e m ,  T h e  

p i o n e e r i n g  @ode1 o f  Ma r k o w i t z ,  a l s o  known a s  t h e  f u l l - c o v a r i a n c e  

mod e l ,  r e q u  ires e s t i m a t e s  of a l l  e l e m e n t s  i n  t h e  

v a r  i a n c e - c o v a r i a n c e  m a t r i x  of s e c u r i t y  r e t u r n s ,  T n  a N-sec u r i t y  

u n i v e r s e ,  the n u m b e r  o f  est imates r e q u i s e d  is 2 N + H  (N-1112 , 

w h i c h  c o n s i s t s  o f  N e x p e c t e d  r e t u r n s ,  N v a r i a n c e s ,  and  N{N-1)/2 

c o v a r i a n c e s .  g u t  t h e  major d i f f i c u l t i e s  w i t h  t h i s  model. a r e  t h e  

n u a b e r  of es t imates  t h a t  m u s t  be mane a n d  t h e  c o m p u t a t i o n a l  

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

A s i m p l i f i e d  m o d e l  h a s  b e e n  s u g g e s t e d  b y  S h a r p e  ( 1  9 6 3 ) -  T h e  

model, k n o w n  a s  t h e  market ( o r  d i a g o n a l  o r  s i n g l e - i n d e x )  i a o d e l ,  

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

t o  t h i s  d a t e .  T h p  ~ o p u l a r i t y  of t h e  f f iqrket  m o d e l  can be 

a t t r i b u t e d  t o  two f a c t o r s :  s i m p l i c i t y  a n d  c o m p u t a t i o n a l  ease, I t  

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

m a r k e t  o f  t h e  form: 

F j t  = N j t  pjm R m t  * e j t  (3 -  a )  

w h e r e  O( j is t h e  a v e r a g e  r e t u r n  o f  s e c u r i t y  j n o t  r e l a t e d  t o  



t h e  m a r k e t  i n d ~ x  f o r  t . i i i g ~  t ,  p j m  i s  a 3eas.r. 0 2  

responsiveness of s e c u r i t y  j to c h a n g e s  i n  t h e  market  f o r  tiice 

t, a n d  e j t  is a r a n d o m  e r r o r  term w i t h  z e r o  mean a n d  a c o n s t a n t  

v a r i a n c e .  

R o r e  s p e c i f i c a l l y ,  i t  i s  a s s u m e d  t h a t : l  

E ( e j t ) =  0 ( 3 -  b )  

E (ejt,Rmt)= 0 (3 -c )  

E ( e i t , e  j t )  = V A R  (e j) f o r  i= j (3- a )  

E (e i t ,e  j t )  = 0 f o r  i f j  13- e) 

A p p l y i n g  this m o d e l  r e q u i r e s  o n l y  3 N + 2  es t imates ; i .  e, , N 

estimates o f  OL j. @ j m ,  V A P  ( e j )  , a n d  the e x p e c t e d  r e t u r r ,  a n d  

v a r i a n c e  o n  the m a r k e t  r e t u r n ,  T h e  first t h r e e  of these 

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

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

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

t h e  m a r k e t  model a n d  the f u l l - c o v a r i a n c e  m o d e l  l i e s  i n  ( 3 , e ) ,  

w h i c h  s t a t e s  t h a t  s e c u r i t y  non-mark  e t  retur rs a re 

c r o s s - s e c t i o n a l l y  i n d e p e n d e n t ,  The i r r p l i c a  t i o a  of  ( 3 .  P )  is t h a t  

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

common n a r k e t  effects, C l e a r l y ,  t h e  a s s u ~ p t i o n  i n  (3-e)  m u s t  h e  

a n  a p p r o x i m a t i o n ,  T h e r e f o r e ,  t h i s  p a p e r  i n v e s t i g a t e s  so@e 

i n t e r m e d i a t e  cases w h e r e  t h e  e x t r a - m a r k e t  c o m p o n e n t s  of  r a t  u r n s  

are n r o d e l l e d  i n  a s im~le  u n d e r s t a n d a b l e  way, 

1 I t  i s  also i 3 p l i c i t l y  a s s u m e d  t h a t  s e c u r i t y ' s  r e t u r n  is 
d i s t r i b u t e d  i d e n t i c a l l y  and i n d e p e n d e n t l y  o v e r  time, 



IV, Bethodology  a n d  Data 

T h e  r e s e a r c h  a p p r o a c h  employed i n  t h i s  s t u d y  c o r . s i s t s  of 

t h r e e  p h a s e s .  It p a r a l l e l s  t h a t  o f  F a r r e l l .  11974)- F i r s t ,  i t  

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

e x t e n d e d  s t u d y  p e r i o d  t o  i d e n t i f y  h o m o g e n e o u s  s e c u r i t y  g r o u p s ,  

Its p u r p o s e  i s  t o  e n s u r e  c o n s i s t e n c y  s f  r e s u l t s  a n 3  t o  p r 0 v i . d e  a 

b a s i s  f o r  e v a l u a t i o n  of subsequent tes ts ,  S e c o n d ,  i t  e x t e n d s  

F a r r e l l l s  w o r k  t o  i n c l u d e  more fo rma l  t e s t i n g  f o r  t h e  

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

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

t h e  s e c u r i t y  g r o u p  i n d e x e s ,  

However, t h e r e  a r e  t h r e e  m i  n o r  :lif f e r e n c e s  b e t w ~ a n  this 

s t u d y  a n d  FarreLlqs, F i r s t ,  f o u r  s e c u r i t i e s  ( n a m e l y  A3er ican  

R e t a l  C l i m a x ,  B a b c o c k  W i l c o x ,  G a r d n ~ r  D e n v e r  a n d  O t i s  E l e v a t o r )  

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

r e p l a c e d  by four major o i l  c o m p a n i e s  ( n a m e l y  A t l a n t i c  Y i c h f i e f  d ,  

C o n t i n e n t a l  Oil, D h i l l i p s  i J e t r o l e u m  a n d  S u n  O i l ) , .  S e c o n d ,  t h e  

r e p l i c a t i o n  c o v e r s  a p e r i o d  from July 1965 t o  D e c e m b e r  1980 

d u r i n g  w h i c h  d a t a  is co la~ le te  f o r  a l l  securities u n d e r  

i n v e s t i g a t i o n .  T h i r d ,  t h e  s t u d y  u s e s  a CRSP v a l u e - w e i g h t e d  i n d e x  

as  a p r o x y  f o r  the m a r k e t  i n s t e a d  o f  t h e  S t a n d a r d  a n d  Poor  500 

i n d e x  u s e d  by F a r r e l l ,  T h e  C R S P  i n d e x  is c o m p u t e d  b y  a v e r a g i n g  

t h e  m o n t h l y  r e t u r n s  o n  a l l  s e c u r i t i e s  l i s t e d  on t h e  NYSE w i t h  

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



market v a l u e s ,  

C l u s t ~ r  a n a l y s i s  is u s e d  t~ c l a s s i f y  s e c u r i t i e s  w i t h  

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

g r o u r s  of p s e u d o - i n d u s t r i e s ,  F i r s t ,  t h e  common m a r k e t  e f f e c t  

e m b e d d e d  i n  e a c h  s e c u r i t y ' s  r e t u r n  i s  r e m o v e d  v i a  r e g r e s s i o n  

(3, a ) ,  Then t h e  c l u s t e r i n g  a l g o r i t h m  s t a r t s  b y  t r e a t i n g  e a c h  

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

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

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

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

t o  the n u m b e r  of s e c u r i t i e s  i n  e a c h  c l u s t e r .  T h e  n e x t  i t e r a t i o n  

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

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

c l u s t e r s ,  A t  e a c h  i t e r a t i o n ,  t h e  n u m b e r  of t h e  r e m a i n i n g  

c l u s t e r s  i s  s u c e s s i v c l y  reduced h y  one, I f  there are i n d e e d  G 

g r o u p s  o f  s e c u r i t i e s  e x h i b i t i n g  h o m o g e n e o u s  r e s i d u  a 1  return 

p a t t e r n s ,  G d i s t i n c t  c l u s t e r s  s h o u l d  e m e r g e  b y  the N-5 th  

i t e r a t i o n ,  



I f  e x t r a -  m a r k e y  c o m p o n e n t s  a re p r e s e n t  i n  s ~ c u r i t y  r e t u r r t s  

a n d  a r e  a n  i n t e g r a l  p a r t .  o f  t h e  r e t u r n  b e h a v i o u r ,  i t  w o u l d  b e  

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

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

l e a d s  t o  t h e  p u r s u i t  of a n  a l t e r n a t i v e  m o d e l -  A 1 c q i c a l  p r o p o s a l  

w o u l d  b e  t o  e x t e n d  t h e  m a r k e t  model so t h a t  a s e c u r i t y ' s  r e t u r n  

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

g r o u p  ( a d j u s t e d  f o r  t h e  q e ~ e r a l  m a r k e t  e f f e c t ) ,  F o r ~ a l l y ,  i t  

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

F j t =  m j +  f S j m R n t +  @ j k I k t + u j t  f o r  j € k  ( 4 )  

w h e r e  0 j k  i s  a m e a s u r e  o f  t h e  r e s p o n s i v e n e s s  o f  s e c u r i t y  j 

r e t u r n  t o  c h a n q e s  iri its p s e u d o - i n d u s t r y '  s p e r f o r m a n c e  i n d i c a t e d  

by a n  i n d e x ,  I k t ,  a t  time t;l a n d  u j t  i s  a r a n d o m  error term 

w i t h  z e ro  m e a n  a n d  a c o n s t a n t  v a r i a n c e ,  From t h i s  m o d e l ,  a 

------------------ 
1 T h e  i n d e x  f o r  s e c u r i t y  g r o u p  k is t h e  u n w e i g h t e d  a r i t h m e t i c  
a v e r a g e  of a l l  i t s  c o m ~ o s i t e  s e c u r i t y  r e t u r n s ,  T h e  m a r k e t  
in•’ l u e n c e  is a q a i n  r e m o v e d  f r o m  t h e  i n d e x e s  v i a  (3, a) t o  a v o i d  
t h e  m u l t i c o l l i n e a r i t y  p r o b l e m  s i n c e  s t a t i s t i c a l  t e s t s  o n  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  o b t a i n e d  from h i g h l y  c o f l i n e a r  
e x p l a n a t o r y  v a r i a b l e s  a r e  u n r e l i a b l e ,  T h e  r e s u l t i n g  r e s i d u a l  
i n d e x ,  I k t ,  w o u l d  r e p r e s e n t  r e t u r n s  t h a t  are u n i q u e  t o  
p s e u d o - i n d u s t r y  k a n d  u n r e l a t e d  t o  t h e  m a r k e t .  An a l t e r n a t i v e  
a p p r o a c h  t o  f o r m i n g  t h e  g r c u p  i n d e x e s  w o u l d  h a v e  i n v o l v e d  v a l u e  
w e i g h t i n g ,  T h i s  w o u l d  be  d e s i r a b l e  i f  we are  w o r k i n g  w i t h  the 
w h o l e  u n i v e r s e  of  s t o c k s ,  H o w e v e r ,  w i t h  o n l y  o n e  h n n d r e ?  s t o c k s ,  
e i t h e r  way o f  w e i g h t i n g  is a t  b e s t  a n  a p p r o x i m a t i o n ,  We l e a v e  i t  
to  f u r t h e r  r e s e a r c h  t o  e x p l o r e  t h e  v a l u e - ~ e i q h t . ~ d  v e r s u s  
e q u a l - w e i g h t e d  i n d e x  q u e s t i o n .  



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

H y p o t h e s i s  1 

I f  t h e  a s s u m g t i o n ,  E(eit,ejt.) = 0 f o r  i#j, o f  t h e  m a r k e t  

n i o d e l  w h i c h  s t a t e s  t h a t  r e s i d u a l  r e t u r n s  o n  two s e c u r i t i e s ,  i 

a n d  j, a t  time t are n o t  r e l a t e d  c r o s s - s e c t i o n a l l y  h o l d s ,  t h i s  

i m p l i e s  t h a t  r e g r e s s i n g  ( 3 - a )  w i t h  an a d d i t  i o n a  1 o r t h o q o n a  1 

i n d e x ,  Tkt, s h o u l d  a d d  n o  s i g n i f i c a n t  e x p l a n a t o r y  p o w e r , 2  More 

s p e c i f i c a l l y ,  t h e  r e g r e s s i o n  c o e f f i c e n t ,  f l  j k ,  o f  ( 4 )  is 

e x p e c t e d  t o  be  s t a t i s t i c a l l y  no  d i f f e r e n t  f r o m  z e r o  s i n c e  t h e  

m a r k e t  m o d e l  v c u  l d  r e g a r d  the a d d i t i o ~ a l  index i r r e l e v a n t ,  The 

nuf L h y p o t h e s i s  (iio) a n d  the a l t e r n a t i v e  h y p o t h e s i s  ( I I 1 )  car, h e  

s t a t - e d  as: H o  0 jk- O f o r  j & k  

H I  : j k f  0 :or j € k  

O f  c o u r s e ,  a s i m i l a r  a r g u n e c t  can be a p p l i e d  i f  we a s s u m e d  

t h a t  a s e c u r i t y ' s  r e t u r n  r e s ~ o n d s  t o  t h e  p e r f o r m a n c e s  o f  a 

l a r g e r  see. of p s e u d o - i n d u s t r i e s  i n  a d d i t i o n  t o  i t s  own, F o r  

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

o t h e r s  b e c a u s e  c e r t a i n  e x t r a - m a r k e t  f a c t o r s  may b e  a f f e c t i n g  

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

r e s p o n s i v e n e s s  o f  a n  individual s e c u r i t y ' s  r e t u r n  t o  t h e  

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

------------------ 
2 T h e  i n d e x  h a s  b e e n  d e s i g n e d  t o  a a x i m i z e  t h e  interdependent 
s t r u c t u r e  o f  s e c u r i t i e s q  r e s i d u a l  re t u r n s  r i t h i n  a h o m o g e n e o u s  
q r o u p .  



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

fjt = @ j  +Ojm R m t  + O j l  I l t  +pj2 12t t ... tpj'i~ I G t  t v j t  

f o r  g= 1, 2, .-., k , * - . ~  ( 5 )  

w h e r e  j g  m e a s u s e s  the r e s p o n s i v e n e s s  o f  s e c u r i t y  j t o  

c h a n g e s  i n  i n d e x  f o r  p s e u d o - i n d u s t r y  g ,  Ijt, 3 

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

H y p o t h e s i s  1  b e c a u s e  s e c u r i t y  r e s i d u a l  re turns w i t h i n  a 

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

c o r r e l a t e d ,  w h i l e  i n t e r - g r o u p  s e c u r i t i e s  have o n l y  low a n d  

l i m i t e d  e x t r a - m a r k e t  return c o r r e l a t i o n s ,  T h i s  i d e a  c a n  h e  

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

H y p o t h e s i s  2 

H O :  (3 j g = 0  f o r  jek a n d  g f k .  

H I :  j g p O  f o r  jEk a n d  g f k ,  

A n o t h e r  way of m o t i v a t i n g  t h e  same h y p o t h e s i s  i s  a s  

f o l l o w s .  I f  t h e  c l u s t e r  a n a l y s i s  h a s  r e a l l y  formed s e c u r i t i e s  

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

r e l a t e d  t o  t h e  g r o u p  i n d e x  b u t  shouLd  n o t  b e  r e l a t e d  t o  a n y  

3 ( 9 )  c a n  b e  r e g a r d e d  a s  a  r e s t r i c t i v e  v e r s i o n  of ( 5 ) -  Using  
dummy v a r i a b l e s ,  Dg, (4 )  can b e  e x p r e s s e d  as:  

R j t  =Hj + P j l  D l  I l t  + ,., + p j ~  DG I G t  + u j t  ; an:! 
D g  = 1 if s e c u r i t y  j is c l a s s i f i e d  i n  security g r o u p  g ;  

= 0  o t h e r w i s e .  
f o r  g = 1 ,  2,  . . . - , k , = * . , G -  (4.  a)  



o r t h o g o n a l  g r o u p ' s  i n d e x ,  

Data u s e d  for t h i s  s t u d y  i s  e x t r a c t e d  from t h e  C P S P  n o n t h l y  

da ta  f i l e  d e v e l o p e d  b y  t h e  Centre for  R e s e a r c h  i n  S e c u r i t y  

Prices of t h e  University of C h i c a g o ,  T t  c o n s i s t s  of  monthly 

returns,  p r i c e  c h a n g e s  p l u s  d i v i d e n d s ,  for o n e  h u n d r e d  

securities i n c l u d e d  i n  t h e  study sample  for t h e  p e r i o d  from July 

1965 t h r o u g h  to December  1980, 



T h e  c l u s t ~ r  r e s u l t s  a r e  p r e s e n t e d  i n  F i g u r ~  1, T h e  p r e s e n c e  

o f  e x t r a - m a r k e t  c o m p o n e n t s  is c l e a r l y  e v i d e n t .  F a r r e l l ' s  g r o w t h  

a n d  s t a b l e  g r o u p s  r e - e m e r g e d  i n t a c t ,  e x c e p t  t h a t  a few cases of 

i n t e r - g r o u p  m i g r a t i o n s  of s e c u r i t i e s  h a v e  been o b s e r v e d ,  These 

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

firms' e c o n o m i c  c h a r a c t e r i s t i c s  s i n c e  t h e  time p e r i o d  s t u d i e d  Dy-  

P a r r ~ l l ,  F o r  e x a m p l e ,  o n e  r e i g h t  e x p e c t  t h a t  a s  it m a t u r e s ,  a  

g r o w t h  s t o c k  wou ld  m i g r a t e  t o  cne of t h e  cther  t h r ~ e  g r o u p s ,  I t  

i s  n o t e d  t h a t  t h e s e  i n t e r - g r o u p  m i g r a t i o n s  h a v e  also b e e n  

o b s e r v e d  by F a r r o l l  (1982) a n d  G r n u e r  a n d  H e r z o g  ( 1979 ) -  1 

R a t h e r  s u r p r i s i n g l y ,  the e n e r g y  s t o c k s  were f o u n d  c l u s t e r e d  

b e t  ween two g r o u p s  o f  c y c l i c a l  s t o c k s ,  This o b s e r v a t i o n  s u g g e s t s  

t h a t  Bore t h a n  o n e  h o m o g e n e o u s  s e c u r i t y  g r o u p  Bay  b e  p r e s e n t  i n  

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

d e s c r i b e d  3s follows. S e c u r i t i e s  1-12  a n d  2 5 - 4 9  c a n  be  r e g a r d e d  

a s  c y c l i c a l  s t o c k s ,  Securities 13-2U a r e  t h e  e n e r g y  g r o u p .  

S e c u r i t i e s  50-65 c a n  be t e r m e d  a s  s t a b l e  s e c u r i t i e s .  T h e  

--- - -------------- 
1 G r a u e r  a n d  Herzog s t u d i e d  h o m o g e n e o u s  s e c u r i t y  q r o u p s  s i m i l a r  
f o  P a r r e l l 9 s  w h i l e  i n v e s t i g a t i n g  t h e  i m p a c t s  of t h e  e n e r g y  
crisis. 



r e m a i n i ~ g  securities hb-100 a r e  c o n ~ i d c r e . 3  as 9 r c w t . h  s+ocks ,  
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+The first letter of each security indicates the security classification 
under Farrell's terminology, i . e . ,  C=Cyclical stocks, G=Growth stocks, 
O=Ehergy stocks and ,%Stable stocks. Thus, it is  easy t o  see the a f f e -  
rences between our results and Farrell's by skimmhg the first letters 
o f  the names t o  see which securities are rtklassified. 
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T h e  r e s u l t s  of t e s t i n g  f o r  t h e  s i g n i f i c a n c e  o f  t h e  

e x t r a - m a r k e t  c o m p o n ~ n t s  by  m e a n s  of r e g r e s s i o n  a n a l y s i s  a r e  

p r e s e n t e d  i n  t h e  r e m a i n i n g  p a r t  o f  t h i s  s e c t i o n ,  2 T h e r e  a r e  

e s s e n t i a l l y  t w o  major t y p e s  of  r e s u l t s .  C o m p r e h e n s i v e  r e g r e s s i o n  

r e s u l t s  for t h e  s i n g l e - i n d e x ,  t w o - i n d e x  a n d  f i v e - i n d e x  m o d e l s  

a r e  r e p o r t e d  i n  A p p e n d i c e s  A ,  8 a n d  C ,  r e s p e c t i v e l y ,  T h e  

i n f o r m a t i o n  i n  t h e  3 p p e n d i c e s  is  t h e n  s u m m a r i z e d  i n  T a b l e s  1, 2 

a n d  3, T h e  r e s u l t s  i n  t h e  s u m m a r y  t a b l e s  a r e  d i s c u s s e d  i n  t h e  

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

more d e t a i l e d  r e s u l t s ,  

Table 1 s u m a a r i z e s  the r e l a t i v e  e x p l a n a t o r y  p o w e r s  of  t h e  

s i n g l e -  i n d e x ,  t w o - i n d e x ,  a n d  f i v e - i n d e x  mode 1s i n  a c c c u n t i n g  f o r  

s e c u r i t i e s *  r e t u r n  b e h a v i o u r  i n  terms of t h e  c o e f f i c i e n t s  o f  

d e t e r m i n a t i o n  a d j u s t e d  f o r  t h e  d e g r e e s  of f r e e d o m  (7') T h e s e  

etodels e x p l a i n ,  o n  a v e r a g e ,  a b o u t  3 5 A ,  QbX, a n d  48X, 

r e s p e c t i v e l y ,  o f  t h e  s y s t e m t i c  v a r i a t i o c  o f  a s e c u r i t y ' s  

r e t u r n .  T h e  l a t t e r  two models c l e a r l y  s h o w  t h e i r  s u p e r i o r i t y  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  p a t t e r n s ,  T h e  r e s u l t s  a r c  c o n s i s t e n t  

w i t h  t h o s e  of  K i n g ' s ,  H e y e r s a ,  a n d  F a r r e l l ' s ,  

T a b l e  2 s n o w s  t h e  s t a t i s t i c a l  s i g n i f i c a n c e  [ a t  t h e  5Y 

s i g n i f i c a n c e  l e v e l )  o f  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  f o r  t h e  t h r e e  ---- -------------- 
2 F o r  s i m p l i c i t y ,  s e c u r i t i e s  i n c l ! j d e d  i n  e a c h  security g r o u p  f o r  
c o n s t r u c t i n g  p s e u d o - i n d u s t r y  i n d e x e s  h a v e  keen b a s e d  o n  
F a r r e l l  s s e c u r i t y  c l a z s i f  ica t i o n .  



 model^, 3 As e x o e c t e d ,  a l l  e s t i ~ a t e d  m a r k e t  b e t a s  f o r  t h e  t h r e e  

m o d e l s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t ,  T h e  i n t e r c e p t s  dre, by a n d  

l arqe ,  i n s i g n i f i c a n t l y  d i f f e r e n t  f rnm zero ,  w i t h  t h e  ~ x c e p t i o n  

o f  t h p s e  i n  t h e  e n e r g y  q r o u p ,  S e v e n  o f  t h e  t w e l v e  i n t e r c e p t s  

e..;timated u s i n 3  b o t h  t h e  t w o - i n d e x  a n d  f i v e - i n d e x  models i n  t h e  

energy g r o u p  a r e  s i g n i f i c a n t l y  positive, P=inel k3 o f  T a b l e s  2 and  

3 s h o w  t h a t  a l l  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  t h e  

market index a n d  s e c u r i t y ' s  cwn p s e u d o - i n d u s t r y  i n d e x  f o r  t h e  

t w o - i n d e x  m o d e l ,  Hence, the r e s u l t s  s u p p o r t  t h e  h y p o t h e s i s  t h a t  

a s e c u r i t y ' s  r e t u r n  i s  n o t  o n l y  a f f e c t e d  b y  t h e  market b u t  a l s o  

by its p s e u d o - i n d u s t r y .  

A s u m m a r y  of 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  e s t i m a t e d  w i t h  t h e  

f i v e - i n d e x  m o d e l  is p r e s e n t e d  i n  P a n e l  C o f  T a b l e s  2 a n 3  3 ,  T h e  

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

r e t u r n  is u n i q u e l y  r e l a t e d  t o  i ts  own s ~ c u r i t y  g r o u p  i n d e x  a n d  

n o t  t o  the o t h e r  i n d e x e s .  F o r  i n s t a n c e ,  P a n e l  C o f  T a b l e  2 s h o w s  

t h a t  a t  l e a s t  96 p e r c e n t  o f  t h e  s e c u r i t i e s  a r e  s i g c i f i c a n t f y  

r e l a t e d  t o  t h e i r  own s e c u r i t y  g r o u p s ,  H o w e v e r ,  a c l o se r  

e x a m i n a t i o n  of Panel C o f  Table 2 cautions t h a t  t h e  c r o s s - g r o u p  

b e t a s  c a n n o t  be  i g n o r e d  c o m p l e t e l y  a s  t h e r e  seem t o  b e  

s i g n i f i c a n t  s e c u r i t y  g r o u p  b e t a s  o t h e r  t h a n  a s e c u r i t y ' s  own 

g r o u p  b e t a .  I n  t h e  case of g r o w t h  s e c u r i t i e s ,  a s  many a s  32  

p e r c e n t  of s e c u r i t i e s  are  f o u n d  t o  b e  s i g n i f i c a n t l y  related t o  

s e c u r i t y  g r o u p s  o t h e r  t h a n  t h e i r  own. S i m i l a r l y ,  some cases of 

------------------ 
3 T h e  l e v e l  of s t a t i s t i c a l  s i g n i f i c a n c e  .Jef i n e s  t h e  p r o k a b i l i t y  
of e r r o n e o u s l y  r e j e c t i n g  t h e  n u l l  h y p o t h e s i s .  



t h e  significant crossgroup b e t n s  are  r e p o r t e d  i n  the s t a b l e  and 

cyclical s e c u r i t y  g r o u p s ,  T h u s ,  the a l t e r n a t i v e  h y p o t h e s i s  of 

H y p o t h e s i s  2 c a n n o t  b e  clef i n i t i v e l y  rejected. 



T h e  s t u d y  e x a n i n c d  t h e  c l u s t e r i n g  p a t t e r n s  of m a r k e t  mode l  

r e s i d u a l  r e t u r n s  f o r  e x t r a - m a r k e t  c o m p o n e n t s ,  T h e  f i rs t  p a r t  of 

t h e  s t u d y  r e p l i c a t e d  Pa r r e l l ' s  c l u s t e r  a n a l y s i s  o n  a  s a m p l e  of 

one h u n d r e d  f i rms  o v e r  t h e  p e r i o d  f r o m  J u l y  la65 t o  December 

1980.  T h e  r e s u l t s  s h o w e d  t h a t  most s e c u r i t i e s  c l u s t e r e d  b y  a n d  

l a r g f  i n t o  t h e  same h o m o g e n e o u s  g r o u p s  (growth, s + - a b l e ,  cyc l i c a l  

a n d  e c e r q y f  r e p o r t e d  by P a r r e l l ,  w i t h  t h e  p o s s i b i l i t y  of a 

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

G r o u p  i n d e x e s  were t h e n  f o r m e d  a n d  t h e  s e c u r i t i e s  r e s p o n s i v e n e s s -  

c o e f f i e n t s  t o  t h e i r  own a n d  o t h e r  g r o u p s  were e s t i m ~ t e d  w i t h  

t w o - i n d e x  a n d  five-index mode l s ,  T h e  r e s u l t s  i n d i c a t e d  t h d t  a  

s e c u r i t y ' s  r e t u r n  i s  v e r y  s t r o n g l y  r e l a t e d  t o  t h e  a a r k e t  i n d e x  

a n d  t o  its own s e c u r i t y  g r o u p  i n t i e x ,  a n d  t o  a much s m a l l e r  

e x t e n t ,  t o  t h e  o t h e r  s e c u r i t y  g r o u p  in r f exes .  T h e r e f o r e ,  t h e  

a s s u m p t i o n  o f  c r e s s - s e c t i o n a l  i n d e p e n d e n c e  o f  m a r k e t  r e s i d u a l  

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

a p p r o x i m a t i o n  a n d  p r o b a b l y  u n j u s t i f i e d .  



S ~ Y  AR Y STATISTICS FOR T H E  COEFFICIENTS OF D ~ F R E I R I T  I O N ( F ~ )  
F O R  SINGLE-INCEX EODEL, T B O - I N D E X  A N D  FIVE I N D E X  HODEL 

(JULY 1965 TO DECEMBGP 1980) 

DESCRIPTIVE HEASURES 
CASES HIN H B X  W E A N  STD DEV 

SI WGLE-IMDEX 100 ,200 ,539 ,349 ,075 
TWO-INDEX 100 ,248 ,711 ,453 ,101 
FIVE-IVDDEX 100 ,262 ,713 ,485 ,098 



S U M B A F  Y 3" REGRESS1 CN COEFFICISNTS SIGNIFICANT 
AT THE FIVE PEPCEYT LEVEL FOE S E C U R I T Y  G R O U P S  F O Z  

SIMGLE-TN3EX Y O D E L ,  THO-INDEX HODEL A N D  FIVE-TNDFX ?lCDEI. 

PARt'FL 4 S I N G L E - I N D E X  H O D E L  

INT E- MARKET 
SSC!JRITY GH3UP CASES RC E PT B n A  

PANEL B 



T A B L E  2 ( con t inued)  

P R N E L  C F I V E - I N D E X  HODEL 

SEC 3 R I F  Y INTE- AAFKET GROHTH S T A B L E  CYCLIC E N F R G Y  
GRO IIP CASES ECEPT FFTA B E T A  BETA B E T 3  BETA ------------------------------------------------------ 
GROWTH 3 1 3 3 1 3 0  10 10 4 

9.7% 10DF 9 6 - 8 3  32,374 32-32 12,9$ 
STABLE 2 5 0 2 5 3 24 7 5 

0.0% 100% 12,0% 9 6 - 0 s  28,OX 20, OX 
CYCLIC 3 2  0 32  2 8 3 2  1 

0.0% 100% 6,3X 25-07 10091 3 .1% 
EN E 9 G Y  12 7 12 0 1 1 12 

5 8 - 3 9  100% 0.0% 8 . 3 %  8,3% 1 O O q  



T A 3 L E  3 S U H E A E I Y  S T R T I S T T C S  FCR R E G D E S S I O I I  PARAHSTEKS 
B Y  SECTJQITY G R C U P S  F O R  S I N G L E - I N n E X  Y O D E L  

TWO I N D E X - M O D E L  A N D  FIVE-TNDEX YC39L 

G K I B T H  STOCKS CASFS H I N I M O I  Y A  XI 3 7  l4 

INTERCSPT 31 -1 ,0080  1 ,0166 
T-STAT(1NTCP) 31 -1,1830 1,9720 
ABS. T-STAT (INTCP) 31 0 .3923 1,9720 
BARI(ET B E T A  3 1  , 7 8 3 2 7  1 ,8079  
T-STAT(flARKET) 31 8 . 3 0 4 0  1Y-780 
ABS,T-STAT (HARKET) 31 8,3040 14 ,780  
Af)J fiSTTD 9-SQ 3 1  -26941  -53 8-77 

INTERCEPT 2 5  -1 ,1050 
T-STAT (INTCP) 2 5  -1.5580 
l B S  T- STAT (I3TCD) 25 , 0 2 7 3 7  
MARKET BETA 2 5  - 6 2 0 3 7  
T-STAT (WAPKET) 25 7 ,1530 
ABS, T-STAT(MA2KET) 2 5  7 ,1530  
ADJUSTEP R-SQ 2 5  , 2 1 4 8 5  

STD D E V  

STD D E V  



T A B L E  3 [continued) 

C v C L I C A L  STOCKS CASES ?lINIMrJM 

INTERCEPT 32 -. 53948 
T-STAT (INTCP) 32 -1 ,1100 
ABS. T - S T A T ( 1 H T C P )  32 05251  
I Y A R K E T  BETA 3 2  , 5 8 1 5 9  
T-STATjdARKET) 32 6.8134 
ABS, T-STAT (MARKET) 32 6 . 8  134 
ADJUSTED R-SO 3 2  -195'73 

ENTRGY STOCKS CASES MINZMrJH 

TNTZRCEPT 12 , 1 3 3 8 0  
T-STAT ( I N T C P )  1 2  , 3 4 7 1 1  
ABS, T - S T A T ( 1 N T C P )  12  3471 1 
ElARKBT BETA 12 ,72496  
T-STAT (MARKET)  12 7,8002 
ABS, T - S T A T  (HARKET) 12 7,8002 
ADJfJST?D R-SQ 12 , 24549 

MEAN 

Y E A H  

STD D E V  

STD DEV 



T a b l e  3 ( con t  i n u e d )  

P A R E L  B T W O - I H D E X  YODEL 

GROBTH STOCKS CASES f l I W I M U H  

INTERCE PT 31 -1,0080 
ARS, T-STAT(1NTCP) 3 1  ,061 00 
IYAXKET BETA 3 1 ,70300 
ABS, T-STAT (HARKET) 31 8,7770 
SEC G R D l J P  BETA 2 1 ,44400 
ABS. T STAT(GR0UP) 31 2,5970 
ADJUSTED R-S Q 3 1 ,33587 

STABLE STOCTS CASES P l I N I H U P I  

1 NT E RCE PT 25 -1,1050 
R B S ,  T-STAT(1MTCP) 25 ,031 00 
WARKET RFTA 25 ,42000 
A9S, T-STAT (4APKFT) 25 7,3990 
S 9 C  G R O P  BETA 25 ,37100 
AEIS, T-STAT (GRODP)  25 2,2720 
ADJ3STED R-Sa 25 ,24800 

STD DEV 

MEAN STD DEV 



TABLE 3 ( c o n t i n u e d )  

CYCLTCAL STOCK CASES 

TNT E K E  PT 32 
ABS, T- STAT (INTCP) 32 
B A R Y E T  BETA 3 2 
ABS,  T-STAT ( E A R K F f )  3 2  
S E C  GR3UP BETA 32 
A E S .  T-STAT ( G R D r l P )  32 
A D J  USTTD R - S Q  3 2 

E N E R G Y  STOCKS CASES M I N T N U M  

INTERCEPT 12 , 1 3 4 0 0  
ABS. T - S T A T ( 1 N T C P )  12  ,45700 
PIARFET BETA 1 2  -72500 
ABS. T-STAT(8ARKET) 12 1 0 , 6 8 8  
SEC GROUP BETA 12 ,72500 
A B S .  T-STAT(GRI)UP] 12 9 , 2 7 1 0  
A3J USTED R-S Q 1 2  5 0 6 5 0  

S T D  DEV 

STD D E V  



T a b l e  3 {cont i n u o d )  

PA?! E L  C HIVE-INDEX YODEL 

GSOHTA STOCKS CASES HINIMUfl 

INTERCEPT 
T-ST AT ( I S T C P )  
ABS. T- STAT ( I N T C P )  
RARKET BETA 
T-STAT ( M A R K E T )  
ABS. T-STAT(l!lARRET) 
GROWTH BETA 
T-SPATfGROWTH) 
ARS, T-STAT (GROWTH) 
STABLE BETA 
T - S T A T ( S T A 3 L E )  
ABS,  T - S T A T ( S T A B L E )  
C Y C L I C  BETA 
T-STAT (CYCLIC) 
ABS. T-STAT [ C Y C L I C )  
ENERGY B3TA 
T-STAT ( E N E R G Y )  
ABS, T-STAT (ENERGY) 
ADJ LISTED R-S2 

M E A N  STD DEV 



T a b l e  ? ( c o n t i n u e d )  

STABLX STOCKS C A S E S  H I N T H U d  

INT ERCEPT 25 
T-STAT(TNTCP) 2 5 
ABS.  T-STAT ( I N T C P )  25 
MARKET BETA 25 
T-STAT(YARKET) 25  
ABS, T-STAT ( # A K K T )  25 
GROWTH B E T A  25 
T-STAT (GROWP R) 25 
A R S ,  T-STAT (GROWTH) 25 
STABLE BPTA 2 5 
T-STAT ( S T  ABLE) 2 5  
ABS. T-STAT (STABLE)  2 5  
CYCLIC BETA 25 
T- S T A T ( C  YCLTC)  2 5 
ABS, T - S T A T  (CYCLIC) 25 
ENPSGY BETA 2 5 
T-STAT (ENERGY) 2 5 
A B S ,  T- S T A T  (ENERGY) 2 5 
ADJ3STFD R-S Q 25 

STD D E V  



T a b l e  3 ( c o n t i n u e d )  

C Y C L I C A L  S T O C K S  ChSES P I I N T H U ? I  

INTERCEPT 32 - . 5 3 9 0 0  
T-STAT ( I M T C P )  3 2  -1 ,1430  
ABS. T-STAT(INTCP) 3 2  , 0 7 2 0 0  
PIARRET BETA 3 2  , 5 8 2 0 0  
T-STAT(HAFKET) 3 2  7 ,4720  
ABS, T-STAT ( F I A R K E T )  3 2  7 . 4 7 2 0  
G R O R T B  BETA 32 - , 5 3 5 0 0  
T-STAT ( G P O H T H )  3 2  -2 ,4460  
ABS, T-STAT (GROWTH) 3 2  , 0 2 9 0 0  
STABLE BETA 3 2  - , 8 4 4 0 0  
T-STAT (STABLE)  32 -3 ,2130  
ABS, T-STAT(STABLE) 32 , 0 2 7 0 0  
CYCLIC BETA 32  , 4 5 9 0 0  
T-STAT(CYCL1C) 3 2  2 , 3 3 3 0  
ABS, T-STAT (CYCLIC) 3 2  2 ,3330  
EM ERGY BETA 3 2  - .86500  
T-STAT (ENERGY) 3 2  - 2 . 1 2 3 0  
ABS, T-STAT(ENERGY) 32 , 0 2 5 0 0  
ADJUSTED R-SQ 3 2  , 2 6 2 1 3  

STD D E V  



T a b l e  3 ( c o n t i n u e d )  

RNFSGY STOCKS CASYS B I N I M U Y  

X N T  ERCEPT 
T-STAT(1NTCP)  
ABS, T-STAT(1NTCP) 
MARKET RZTA 
T - S f  AT(MARKET) 
ABS. T-STAT (MARKET) 
G R O W T H  RETA 
T-STAT (GROWT H) 
RBS, T-STAT(GR0WTA) 
S T A 3 L E  FETA 
T-STAT(STABLE) 
A9S, T-STAT (STABLE) 
CYCLIC RETA 
T-STAT (CYCLIC) 
Ass, T- STAT (CYCLIC) 
ENERGY EETA 
T-STAT( EN E R G Y )  
ABS, T-STAT (ENERGY) 
ADJ USTED P-SQ 

STD D E V  



?TI, A p p e n d i c e s  

P E G F E S S I O N  PARAMSTEPS ESTIMATES P R O 3  THE SINGLE-INDEX YCZIEL 

COHPANY 1 NT E- MARKET A D J ,  
N A B  E RCEPT B E T A  R-S Q ----------------------------------------------------------- 

P r k E l m e r  

f l u r r o u 7 h  

A 3  P 

T r a n e  

I T T  

M?l M 

'Zen i th  

Mot or01 a 

P o l a r i o f l  

TxI nstin t 

( t-statistic b e n e a t h  e a c h  estimated c o e f f i c i e n t  ) 
(* indicates parameter  is s i g n i r i c a n t  a t  5;8 l e v e l )  



C o r  n i  n - ~  -. 48.3 1,171 ,389 -. 987 10,910* 

Pan  Ara -1 ,008  1,808 3 3 4  
-1 .183  9,682* 

TRW - 5  59 1,239 ,409 
1,125 11,370* 

Merck , 4 6 5  -783 ,299 
1.162 ?3,930* 

Sax terL h 1,017 1,123 , 3 4 6  
1,972*  9,941* 

Xerox  -- 110 1,101 ,377 
-, 233 10,640+ 

Harcour t -. 345 1,263 ,325 
- ,568 9,489* 



Rryf dCup 

BcD i c k s n  

In t FlvFg 

Avon 

Chb Pond s 

Nalco 

PANEL B --- 

VignElec 

A n t E l e c P  w 

C t r  SV 

F l r d  P w r  

Col lsbGas 

PrctGara b 

Ge nF00d s 

CocaCol a 

Tra nsam 

-. 048 1,307 
- ,085 10, 400* 

- 3  70 1,097 
,751 10,220* 

, 357 1.081 
- 7  1tl 9,902* 

,021 -995 
,039 8,Y 1Y* 

, I  37 1,224 
,312 12,690* 

,610 1,198 
1.193 10.690* 

S T A B L E  STCCKS ------ ----- 



CPC fntl 

Qua k O a t s  

C a m p k e l l  

Kel logg 

Hershey 

R e y n o l d  s 

AmHmPrd 

Sears  

Fed Dept.  

Kraf t co  

Mabisco 

Chaser !  h t  



Nsr'RankCo 

P a w m  c: ---- 

AmS i a l t P f  

C l a r k E q p  

Tn t H v s t r  

Joy PIfg 

Int Paper 

a l coa  

E a t o n  YT 

Bg Warner 

WL I n d s  

Beth S t l  

N t l S t e e l  

Fok nHaas 

JohcManv 

Ing span d 



Goo d yea r - - 3 0 6  , 9 6 2  ,395 
-.769 11,038* 

Timken ,183 ,903 -41 3 
. 5 09 11,466* 

Sunbeam -.539 1,399 - 4 8 0  
-1,110 13,129* 

Deere , 7 0 0  , 9 9 2  ,282 
1,325 8,563* 

Aa C a n  0 4 1  ,582 , 255  
, 124 8, OOO* 

C o n t  1 C a n  , 3 4 7  ,555 253  
-9 04 8 , 1 6 0 s  

Square D ,069 1.119 -38 1 
,146 10,730* 

Am S t R  - 6  15 1,248 ,313 
-9 96 9,220* 

 en ncot t. - 032 ,976 ,200 
, 053 6,913* 



W e y e r h s r  , 300 1,102 , 3 9 8  
,6117 11.079* 

P u l l m a n  ,560 1,033 , 2 4 3  
, 9  19 7,676* 

S t d  C a l  - 6  14 ,969  , 359 
1.422 10,230* 

PANEL 2 E N E R G Y  STOCKS --- 

Texaco . 134 ,987 - 422 
,347 11,684* 

Hobil - 7  72 ,906 ,315 
1,745 9,345* 

Std I n d  1,115 ,775 -245 
2, Yfil* 7,805+ 

Gulf -295 , 961  ,389 
-7 32 10, 90O* 

Union - 7  70 ,978 ,316 
1,603 9,287* 

Shell ,651 1,110 , 3 6 2  
1 - 322 10.2 9O* 

Con oco ,699 - 937 . 290 
1.429 8,742* 

Phillips -6 99 1.055 ,305 
1- 315 9,053* 

Sun Oil -592 ,912 . 396 
1,262 8,8634:  



R E G R E S S  TOR PA? AMETEES ESTIPIATES F R O 8  THE T W O - I N D E X  MODEL 

Prk Elmer ,700 1.556 1.179 ,584 
1,466 14,870* 7,069* 

B u r r o u g h  ,654 1,064 1,358 ,500 
1,465 10,870* 8.703* 

Tra ne -,I37 1,138 ,912 ,348 
--242 9,182* 4,612* 

TTT -,221 1,300 ,561 ,569 
- ,  575 15,410* 4-17 1* 

Z e n i t h  - 0 5 2 0  1,443 1,165 ,495 
-,972 12,320* 6 , 2 3 6 *  

Rot o r 0 1  a ,403 1,368 1,339 ,465 
,715 1 1  ,071)* 6,804* 

Txf nstm t ,468 1,236 1,240 -54 3 
1,066 12,840* 8.OR2* 

( t - s t a t i s t i c  b e n e a t h  e a c h  e s t i m a t e d  c o e f f i c i e n t  ) 
{* i n d i c a t e s  parameter is s i g n i f i c a n t  a t  5% l e v e l )  



A p p e n d i x  R ( c o n t i n u e d )  
COEPANY I NTE- M A R K E T  GROrJP A D J .  
N R M  E RCEPT BET A B?TA R- SQ 

NC F 

Corning 

IBM 

EsmKodak 

Pan  Am 

UAL 

Uni T e c h  

TRW 

H o n e y v l l  

Plerck 

HewPack t 

Ampex 

RaxterLh 

Xerox 

Harcour t 



Nry l d C u  p 

B c 9 i c k s n  

1nt F ~ V F C J  

Avon 

ChbPonds 

Nalco 

P A N E L  B ----- 

Vig n E l e c  

B m E l e c P  w 

C t r  Sld 

Plrd Pwr 

Col rn bGa s 

PrctGamb 

Gsn Foods 

CocaCola 

Transam 



RPC 

CPC Tntl 

G i l l e t t  e 

Qua k O a t s  

Ca in p h e l l  

Kf llogg 

H e r s h e y  

Reynolds 

B m H m P r d  

Sears 

F e d  D e p t  

CIT 

Kra f t c o  

Wabisco 

C h a s e M h t  



Appendix  S ( c o n t i n u e d )  
CORPANY I NTE- 3ARKET G R O U P  B.DJ. 
NZLM E RCEPT BET A 3 ETA n-s(! --- ------------------------------------------------------- 
NWBankCo 

PANEX C _  ---- 
A l n S ~ s l t F f  

C l a r k E q p  

In t 9 v s t r  

Joy Mfg 

Int P a p e r  

Afcoa  

E a t o n  YT 

Ryk 'arner  

NL Tnds 

B e t h  Stl 

N t l S t e e l  

Floh rnHaas 

J o h  nHan v 

TngsRani l  



Goo dyea r 

G e o r P a c f  

C a t  e r p l r  

T i m k e n  

Sun beam 

Deere 

A m  Can 

Con t l c a n  

C i n n ' l i l l  

Square D 

A m  S t d  

Monsanto 

R u r l g t o n  

Eoh asco 

Ken ncott.  



W e y n r h s r  

ConVrgwy 

Pu 1 lman 

PANEL ---- 

Std C a l  

Tex aco 

Exxon 

Mobi l  

S t d  lnd 

G u l f  

Tinion 

S h e l l  

Conoco 

AR i c h F d  

P h i l l i p s  

Sun O i l  



REGRESStCN PARAHPTERS ESTIMATES f ROM THE FIVE-INDSX YODEL 

COPIPANY I N T E -  flAZ?KET G R O U T H  STABLE C Y C L I C  E N Y R G Y  ADS, 
HAYE RCEPT BETA BETA B E T A  BET& BETA R-SQ 

AMP ,760 1,155 1,330 -,025 -,I26 ,177 ,597 
2-018*13,98f.3* 7,762* -0136 -0752 1,349 

Trane -,I37 1-138 ,980 ,293 ,845 -021 ,394 
-,250 9,470* 3,931* 1,110 3,458* ,108 

Zenith -,520 1,4Y3 1,133 -, 179 ,780 - 1  ,531 
-1,003 12,714* 4,807* -,717 3,382* -,335 

Motorola ,403 1,368 1.458 -,635 ,2U7 ,208 ,397 
,734 ll,369* 5,R38*-2.399* 1,009 1,986 

Polar iod  - . 4 1 9  1-60R 1,556 -,Of34 -,277 -,O96 ,531 
-0708 12- 389* 5,776* -.22U -1,049 - , 4 h 2  

( t-statistic b e n e a t h  e a c h  e s t i a a t e d  coefficient ) 
(* i n n i c a t e s  parameter is significant a t  5% level) 



Pan Am -1,008 1,808 1,939 1,137 ,631 ,415 , 4 4 3  
-1 ,298  10,621* 5,489* 3,039* 1,825 1,531 

Xerox  - , I 1 0  1,101 1,143 - ,311 - ,216 - 0 1 9 5  ,5P9 
- . 2 8 8  13, 13U+ 6-568*-1,689 -1,270 -1 .462 



A p p e n d i x  C ( c o n t i n u e 4 )  
C O 3 P A N Y  TNTE- YAFRET GROETH STABLE C Y C L I C  Z N F R G Y  A Q J ,  
N A Y  I? SCEPT BETA BETA RFTA BETA BSTA 8 - S o  

Avon ,053 ,985 1,143 ,388  -,598 -.083 ,470 . 1 1 5  9,838* 5.487* 1,769 -2,948* -,520 

Nalco 6 1 0  1,198 ,664 ,470 ,127 ,048 ,414 
1.231 11,037* 2,944* 1,958* ,575 ,278 

Ctr SW 

Plrd P w r  

Gen Foods 

T r a n s a n  



HFC -. 162 1,170 ,055 1,440 ,080 -0050 ,561 
- 0 3 9 6  13,087* ,295 7,327* ,439 -,353 

S i l l e t t e  -. 135 ,941 ,337 ,680 -0158 -,052 ,366 
-,306 9,684* 1,672 3,182* -,800 -0335 

Campbell -0011 ,669 -0158 ,938 , 1U7  -,207 ,398 
--031 R,549* -,972 5,451* ,923 -1,659 

Hershey -0093 ,730 -3h7 ,769 ,201 ,022 ,273 
-.299 7-455* 1,805 3.567* 1.097 ,143 

Reynolds ,611 ,653 -,357 ,321 ,122 -,I24 ,268 
1,539 7,796*-2.050* 1,740 ,719 -,926 

Sears -,555 ,852 -169 ,526 - 1 5  -0334 ,511 
-1,747 12,231* 1,167 3.434*-1,022 -3,008* 

Fen Dept  -0311 1,017 ,285 1,180 ,129 -0224 ,554 
-0835 12,4Q4* 1-680 6,565*  ,776 -1.720 

CIT , 3 4 6  -943 -,227 -952 ,158 , 0 5 3  ,394 
7 6 9  9,244*-1,069 3.989* ,916 ,340 

Kra f tco ,340 ,735 -, 118 ,987 ,176 ,006 ,4Y8 
,119 9,937* --778 5,802* 1,163 ,048 



A p p e n d i x  C ( c o n t i n u e 3 )  
C O Y P A N Y  INTE- Y A R K E T  GPO CTH STABLE CYCLIC ENERGY ADJ, 
NAw2 PCEPT BETA BETA B E T A  BETA 8ETA 9 - S Q  

Joy Mfg ,751 1,217 -0108 -,022 1,551 ,052 ,385 
1- 241 9, 174* -, 391 -,074 5,788* ,387 

Alcoa ,102 ,907 ,147 -,359 1,486 ,211 ,456 
-236 9,580* ,746 -1,725 7,7249 1,399 

Beth St1 -0187 1,117 -0029 -.010 1,568 ,103 ,588 
-,490 13,357* -,I69 - , O W  9,222* ,769 



G o o d g e a r  

GeorPac f 

C a t e r p l r  

T i m k e n  

Sunbeam - 
neere 

An Can 

C o n t l C a n  

C i n n M i l l  

S q u a r e  D 

Am St.d 

H o n s a n t o  

B u r l g t o n  

Mohasco 



Weyerhsr 

Con F r g  w y 

Pu I lman 

PANEL D ---- 

stii C a l  

Texaco 

Pxxon 

Mobil 

Std I n d  

G u l f  

U n i o n  

Shell 

C o n o c o  

ARichFa  

P h i l l i p s  

Sun  O i l  
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