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VERTICAL INTEGRATION AND MARKET POWER 

ABSTRACT. 
. . 

One of the continuing debates of industrial organization surrounds the 

importance of market structure in determining a firm's performance.. This 

controversy develops naturally from the difficulties in measuring the relevant 

variables and the hazards of statistical analysis. - The focus of this empirical 

study is the relationship between vertical integration, as an element of market 

structure, and market power, as a component of a f,irm's performance. 

The model presented in this paper differs from previous efforts because 

vertical integration is measured by.the Vertical Industry Connections (VIC) 

index. VIC is defined as a function of the relative net interactions. among . .  

the industries in which a firm operates and is calculated using the national 

input-output tables. 

A linear regression. mode1:is estimated using .a random sample of firms 

selected from the.Standard and Poor's COMPUSTAT data base for 1963, 1967 and 

19 72. Combined cross-sectional', t i&e-series methods are employed. The dependend 

variable is the price-cost margin; the independent variables include not only 

. VIC, but also the concentration ratio, diversification index, value of'asskts, 

capital-output ratio and sales growth. 
- .  

The results indicate that VIC is significant in inereaging 'the price-cost 

margin, supporting the hypothesis.that vertical integration is a strategy to 

enhance market power. . . 



VERTICAL INTEGRATION AND MARKET .POWER 

1 ; ' INTRODUCTION 

One of the continuing controversies of industrial organization surrounds 

the importance of market structure in determining a firm's performance. The 

debate develops naturally from the difficulties of measuring the' relevant 

variables and the hazards of statistical analysis. 

The focus of this empirica1.study.i~ the relationship between vertical 

integration, measured by the vertical Industry Connections index (VIC) , and I 

the price-cost margin. It is hypothesized that. the. larger the value of VIC; 

the greater will be. the firm's ability to set price. above marginal . . cost. In 

other words, firms actively..pursuing vertical.integration across industries 

are postulated to thereby acquire market power. A long list of economists 

have developed strong theorktical arguments for such a hyp0thesis.l 

, The next section presents a model which links market structure and. 

performance. Section.3 presents -the estimated coefficients using a data set 

of 361 firms from the COMPUSTAT tapes for the years 1963, 1967-and 1972. The 

final section includes some concluding remarks. 

2. VERTICAL STRUCTURE AND PERFORMANCE 

The model used to examine the market-power hypothesis must include the 

variables expected to influence the price-cost margin. By extending the 

analysis beyond simple correlation, one can attempt to see the impact of 

structure on. performance after accounting for the impact of other forces. 

A simple, linear model is'assumed to best reflect the relationshipbetween 

the variables. As Fig. 1 shows, the price-cost margin is assumed to be a 

function of concentration, vertical industry connections, diversification, the 

value of assets, the firm's sales relative to its industry, 'the firm's capital- 

output ratio and its growth in sales. . . 



Price-Cost Margin 

The price-cost margin can be used to measure performance. The margin is 

defined as the ratio of price minus marginal cost over price. Lerner (1934) 

suggested that this measurement is the best indicator of the existence of monopoly 

power. It is a simple exercise to show'that the price-cost margin is equal to 

the negative of the reciprocal of demand. elasticity. 

As Rothschild (1942) explains, this variable has a stronger theoretical 

foundation than profitability as a measurement of monopoly power. Under 

competition, the firm.faces a perfectly elastic demand function. The distin- 

guishing characteristic of the firm operating under imperfect competition is 

that such a firm observes a sloping . . demand.curve.. As the f:irm'increases its 
. . 

market power, the elasticity observed by the firm approaches that of the ' 

\ 

industry. A monopoly is the extreme; the firin and the industry are the same, 

and so is their observed.demand elasticity. - . 

The Lerner index reflects monopoly by measuring the variation in elasticfty. 

. Under perfect competition, demand elasticity is infinite, price is equal to 

marginal cost, and the price-cost margin is therefore equal *to zero. An increase 

in the value of the margin corresponds' to a decrease in the elasticity of demand. 

As the difference between ...p rice and marginal cost increases relative to the 

price, the firm can circumvent the disciplines of competition. 

By assuming that demand schedules.are c.urvilinear.and that elasticity is not 
I '  

a function of quantity, comparisons can be made between firms and across time. 
- 

Firms with identical demand. functions will have identical price-cost margins. 

The assumption of constant elasticity of demand is a modest contention. 

There is no special reason to assume that demand functions are linear; such an 

assumption is usually made for mathematical simplicity. . A less heroic assumption 

would be that the demand curves of firms have. constant elasticity over some 

relevant range of short-run production: from the quantity at which price is 



equal  t o  average v a r i a b l e  c o s t  t o  output  c a p a c i t y .  The pr ice-cos t  margin 

thereby  x e f l e c t s  t h e  amount of monopoly power i n  f o r c e  a t  a g iven  p o i n t  i n  

t ime . 
The focus  of t h i s  s tudy  is on t h e  f i r m ,  and t h e ' p r i c e - c o s t  margin is  

c a l c u l a t e d  a t  t h e  f i r m  l e v e l .  It i s  assumed t h a t  t h e  only  f i x e d  c o s t s  are 

c a p i t a l  c o s t s .  The f i x e d  c o s t  of p h y s i c a l  c a p i t a l  i s  d e p r e c i a t i o n ;  and t h e  

f i x e d  c o s t  of investment c a p i t a l  is  i n t e r e s t  expense. Therefore ,  t h e  p r i c e -  

c o s t  margin .is es t imated  a s  t h e  r a t i o  of n e t  income a f t e r  t a x e s  . p l u s  

d e p r e c i a t i o n  p l u s  i n t e r e s t  expense ,over  s a l e s .  . . 

The pr ice-cos t  margin r e p r e s e n t s  a  dimension of market power; i t  does 

' n o t  g ive  t h e  whole s t o r y .  A t  l e a s t  i t s  measurement is  c o n s i s t e n t  because 

p r o f i t ,  s a l e s ,  and f i x e d  c o s t s  a r e  measured i n  c u r r e n t  d o l l a r s .  It h a s  a  

t h e o r e t i c a l  f ~ u n d a t i o n , ~  b u t  one must . i n t e r p r e t  t h e  r e s u l t s  i n  .t'erms of t h e  

assumptions of t h e  under ly ing  model:. s t a t i c  p r o f i t  maximization, c o n s t a n t  

e l a s t i c i t y  of demand, and t h e . a b s e n c e  of monopsony power. 

. ,  . 

Concentrat ion 

Much of t h e  l i t e r a t u r e ' i n  i n d u s t r i a l  o r g a n i z a t i o n  has  fiocused on t h e  

r e l a t i o n s h i p  between h o r i z o n t a l  concen t r a t ion  and performance. . A l t e r n a t e  

measures of concen t r a t ion  inc lude :  concen t r a t ion  r a t i o s ,  t h e  ~ e r f i n d a h l  index ,  

. . a Gin i  c o e f f i c i e n t  which g ives  t h e  a r e a  under t h e  concen t r a t ion  curve f o r  t h e  

l a r g e s t  x-number of f i r m s ,  and t h e  number' o f .  f i rms  t h a t .  account  f o r  a f i x e d  

percentage  of a n  i n d u s t r y ' s  s i z e .  

The v a r i o u s  forms o f . t h e  concen t r a t ion  r a t i o  d e s c r i b e  some a s p e c t s  of t h e  

number of s e l l e r s  i n  an  i n d u s t r y ,  b u t  do n o t  c a p t u r e  a l l  of t h e  informat ion  

about t h e  market ,  as t h e  Herf indahl  index a t t empt s  t o  do.. The concen t r a t ion  

r a t i o  measu res ' t he  percentage  of t o t a l  i n d u s t r y  shipments ( o r  a s s e t s , , o r  v a l u e  

added, o r  employment, o r  p h y s i c a l  ou tput )  con t r ibu ted  by t h e  t o p  x-number of 



f  i n n s ,  ranked accord ing  t o  t h e i r  market s h a r e s .  The four-f i r m  concen t r a t ion  

r a t i o ,  based upon t h e  v a l u e  of shipments ,  can b e  t h e  same f o r . t w o  i n d u s t r i e s  

wh i l e  t h e r e  a r e  l a rge '  d i f f e r e n c e s  i n  t h e  number of f i r m s  which s h a r e  t h e  remainder 

of t h e  market.  Bai ley  and Boyle (1971) have r epor t ed  t h a t  t h e  four - f i rm 

c o n c e n t r a t i o n . r a t i o  i s  h ighly  c o r r e l a t e d  wi th  t h e  Herf indahl  Index. 'Such a  c l o s e  

r e l a t i o n s h i p  between t h e  two i n d i c a t e s  t h a t  t h e r e  i s  n o t  much l o s s  of in format ion  

when one uses  t h e  concen t r a t ion  r a t i o .  . . 

I n  o r d e r  t o  c o n s t r u c t  concen t r a t ion  r a t i o s  f o r  t h e  broader  i n d u s t r y  

d e f i n i t i o n s ,  weighted . . average is  used,  t h e  weights  based on r e l a t i v e  shipments.  

A f i r m  .is c l a s s i f i e d '  a s  be ing  a  member of i n d u s t r y  A i f  a . .ma jo r i t y  of  t h e  
' 

f i r m ' s  s a l e s  a r e  i n  t h a t  i n d u s t r y .  This  c l a s s i f i c a t i o n  corresponds w i t h  t h a t  

, given on t h e  COMPUSTAT t a p e s .  The u s e  of t h e  broader  c a t e g o r i e s  l e s s e n s  t h e  

burden of c l a s s i f i ca t i ' on  b e c a u s e . t h e  i n d u s t r y  d e f i n i t i o n s  a r e  so.much e a s i e r  

t o  d i s t i n g u i s h  from each o t h e r .  It i s  a l s o ,  c o n s i s t e n t  wi th  t h e  c a l c u l a t i o n  of 

t h e  o t h e r  marke t -s t ruc ture  v a r i a b l e s . .  However, it t ends  t o  u n d e r s t a t e  t h e  

c o n t r i b u t i o n  of t h e  concen t r a t ion  r a t i o  because , t he  broader  i n d u s t r y  may 

, - in 'clude products  t h a t  a r e  no t  e f f e c t i v e  s u b s t i t u t e s  f o r  the.buyer .  

It i s  hypothesized t h a t  t h e  h ighe r  t h e  l e v e l  of t h e  concen t r a t ion  r a t i o ,  

t h e  g r e a t e r  w i l l  b e  t h e  pr ice-cos t  margin. This  hypo thes i s  has  been upheld  by 

s e v e r a l  s t u d i e s ,  i nc lud ing  t h a t  by Weiss (1974), Kwoka (1977.), C o l l i n s  and 

P res ton  (1968),  Imel and Helmberger (1971),  and Rhoades (1973). However, 

t h e s e  i n v e s t i g a t i o n s  have examined t h e  r e l a t i o n s h i p  between concen t r a t ion  r a t i o s  

and i n d u s t r i e s '  p r i ce -cos t  margins.  One can expect  a  d i f f e r e n c e  i n  t h e  r e s u l t s  . 

I of t h i s  t e s t  u s i n g . d a t a  on t h e  f i rm .  

V e r t i c a l  Indus t ry  Connections . 

Thrqugh = o n t r o l  of o p e r a t i o n s  i n  s e v e r a l  v e r t i c a l l y  connected i n d u s t r i e s ,  

i t  i s  hypothesized t h a t  t h e  f i r m  can lower its c o s t s .  Therefore ,  t h e  p r i ce -cos t  1 .  . .  

I margin should a l s o  be  a  f u n c t i o n  of t h e  v e r t i c a l  industry ' Connection index ,  V I C  . 
I ' .  

. .  . 



V I C  i s  c a l c u l a t e d  u s ing  t h e  m a t r i x  framework of t h e  Leont ie f  (1951) model. 

A p a i r  of  m a t r i c e s  is  de f ined  f o r  each f i r m  accord ing  t o  t h e  f i r m ' s  ,product l i n e .  

The i n d e x . i s  t hen  a s y n t h e s i s  of t h e s e  m a t r i c e s  - a  d i s t i l l a t i o n  of t h e  i n f o r -  

mation of two dimensions i n t o  a s i n g l e  p o i n t .  The d e t a i l  of t h e  i n t e r - i n d u s t r y  

r e l a t i o n s h i p s  i s  l o s t ,  of cou r se ,  bu t  t h e  r e s u l t i n g  summary reasonably  r e p r e s e n t s  

t h e  connec t ions .  

The Leont ie f  framework i s  m a n i p u l a t e d ' t o ' f o r m  t h e  foundat ion  o f  t h e  index .  

Two m a t r i c e s  a r e  c r e a t e d :  A i s  a m a t r i x  of r e l a t i v e  n e t  i n p u t s ,  and B i s  a  

ma t r ix  of r e 1 a t i v e . n e t  o u t p u t s .  

Each element of m a t r i x  A ,  a  shows t h e  pe rcen tage  of t h e  v a l u e  of 
i j  , 

. indus t ry  j ' s  net output  c o n t r i b u t e d  b y . i n d u s t r y . 2 .  I n  m a t r i x  n o t a t i o n :  
. . 

where I = i d e n t i t y  m a t r i x ,  r x r 

x = t h e  v a l u e  of t h e  i t h  i n d u s t r y ' s  ou tpu t  used a s  an 
j inp;; t o  t h e  j t h  i n d u s t r y ;  i, j = 1,. . . , r  . 

z = t o t a l  v a l u e  of t h e  ou tpu t  of i n d u s t r y  j ;  j = 1,. . . , r  
j 

The focus  h e r e  i s  on n e t  ou tpu t .  The more an  i n d u s t r y  produces f o r  i t s  

own.consumption r e f l e c t s  i n t e r n a l  consumption r a t h e r  than  v e r t i c a l .  

i n t e g r a t i o n .  I n p u t s  a r e  n e g a t i v e  a s  v a l u e s  used i n  product ion ;  o u t p u t s  

a r e  p o s i t i v e .  

The l i n k a g e s  between i n d u s t r i e s  a r e  expressed n o t  on ly  i n  t h e  d i s t r i b u -  

.' t i o n  of an i n d u s t r y ' s  i n p u t s ,  b u t  a l s o , i n ' t h e  a l l o c a t i o n  of i t s  ou tpu t s .  . 
~ a c h  element of m a t r i x  B ,  b  i s  t h e  percentage  of ' t h e  v a l u e  of i n d u s t r y  

i j  ' 
i t s  ou tpu t  used a s  an  i npu t  t o  i n d u s t r y  j: 



. 5 a c h  f i r m  is  c h a r a c t e r i z e d  by two m a t r . i c e s ,  C and D .  These  m a t r i c e s  

' ,  a r e  c o n s t r u c t e d  u s i n g  t h e  rows and columns of m a t r i c e s  A and B ,  r e s p e c t i v e l y ,  

t h a t  correspond t o  t h e  i n d u s t r i e s  i n  which t h e  f i r m  produces  o u t p u t :  

where s ( i ) .  = one of t h e  i n d u s t r i e s  i n  which f i r m  k o p e r a t e s ,  
ind.exed b y  i; i = 1 , .  . . , n  ( n  - < r )  

c  '= t h e  p e r c e n t a g e  o f '  t h e  v a l u e  of - i n d u s t r y  s ( j )  's  n e t  
i j 

o u t p u t  c o n t r i b u t e d  by' i n d u s t r y  s ( i ) ;  i, j =. l,.. . . ,n 
dij 

= t h e  p e r c e n t a g e  of t h e  v a l u e  of i n d u s t r y  s ( i ) . ' s  n e t  
. . o u t p u t  used as a n  ' i n p u t  t o  i n d u s t r y  s ( j ) ;  , 

i , j  = l , . . . , n  
. . 

A s '  a  p r a c t i c a l  m a t t e r ,  t h e  d e s i g n a t i o n  of s ( i )  f o r  each f i r m  

depends  upon i n d u s t r y  d e f i n i t i o n s .  , C l a s s i f i c a t i o n  ,of p r o d u c t s  i n t o  

i n d u s t r i e s  r e q u i r e s  a  b a l a n c e  between ,combining t h o s e  t h a t  a r e  c l o s e  

. ' s u b s t i t u t e s  i n  u s e ,  s u c h  as g l a s s  and p l a s t i c  b o t t l e s  o r  i n  p r o d u c t i o n  

t echnology ,  such  a s  men and women's c l o t h i n g ,  and s e p a r a t i n g  t h o s e  t h a t  
. . 

have u n i q u e  . c h a r a c t e r i s  t i c s ,  such  a s  s t e e l  and p l a s t i c  p i 2 e .  Theref  o r e ,  

t h e  d e c i s i o n  a s  t o  how t o  p a r t i t i o n  i n d u s t r i e s  t e n d s  t o  b e  somewhat 

a r b i t r a r y .  Once t h e  i n d u s t r y  s t r u c t u r e  h a s  been e s t a b l i s h e d ,  however, 

t h e  i n t e r r e l a t i o n s h i p s  among t h e s e  i n d u s t r i e s  can  b e  d e s c r i b e d  by c  i j 

and di j .  

Using m a t r i x  n o t a t i o n  and l e t t i n g  T  r e p r e s e n t  t h e  t r a n s p o s e  of a 

v e c t o r ,  V I C  f o r  f i r m  k c a n  b e . d e f i n e d  as: 



where n = t h e  number of i n d u s t r i e s '  i n  which f i rm  k o p e r a t e s  

i 
C = column i of f i r m  k ' s  i npu t  ma t r ix  

= row i of f i r m  k ' s  ou tpu t  ma t r ix  
Di 

The index i s  a  f u n c t i o n  of t h e  r e l a t i v e  c o n t r i b u t i o n  of t h e  f i r m ' s  

i n p u t s  and o u t p u t s . t o  t h e  i n d u s t r i a l  p roduct ion  process .  It i n c o r p o r a t e s  

t h e  squa re  of each column o f ' t h e  i npu t  m a t r i x . a n d  t h e  square  of each row 

I of t h e  output  .matr ix . .  

I n  o r d e r  t o  c a l c u l a t e  V I C ,  one must o b t a i n  a n  e s t i m a t e  of ' the Leont ie f  

~ model. An input-output  ma t r ix  f o r  t h e  United S t a t e s  is  pub.lished b y , t h e  

Bureau of Economic Analys is  (BEA) of t h e  Department of Commerce. The ma t r ix  

i s  based on a  seventy-seven i n d u s t r y  c l a s s i f i c a t i o n  scheme. The v a l u e s  

of V I C  w i l l  be d i f f e r e n t  us ing  t h i s  l e v e l  of d i saggrega t ion  than  i t  

would be us ing  a  four-hundred i n d u s t r y  input-output  mat r ix .  I n  a d d i t i o n  t o  

i n d u s t r i e s ,  BEA a l s o  inc ludes  governments, impor ts  and dummy i n d u s t r i e s  i n  t h e i r  

mat r ix .  The input-output  t a b l e s  a r e  a v a i l a b l e  f o r  t h e  y e a r s  1947, 1958, 1963, 

1967 and 1972. 

I Moody's Industria2 Manual was used t o  c l a s s i f y  t h e  i n d u s t r i e s  i n  which a  

I ~ f i r m  ope ra t e s .  The w r i t t e n  product  d e s c r i p t i o n s  a r e ' c o d e d  us ing  t h e  f o u r - d i g i t  

i 
Standard i n d u s t r i a l  C l a s s i f i c a t i o n  scheme f o r  t h e  yea r  corresponding,  t o  t h e  

I 
d e s c r i p t i o n .  The product  c a t e g o r i e s  a r e  then  aggregated i n t o  t h e  BEA i n d u s t r y  

c l a s s i f i c a t i o n .  For a d e t a i l e d  example of how V I C  i s  c a l c u l a t e d ,  s e e  Maddigan (1979).  

One can. c o n s t r u c t  s e v e r a l  va r i a t i o r i s  of t h e  V e r t i c a l  Indus t ry  Connections index 

depending on one ' s  d e f i n i t i o n  of i n d u s t r y  l i nkages .  This  paper w i l l  cons ide r  on ly  

t h e  primary i n d u s t r y  l i nkages ;  . t h a t  i s ,  V I C  Dii-ect includes '  on ly  those  i n d u s t r i e s  

i n  which t h e  f i r m  o p e r a t e s  through 100% ownership c o n t r o l .  

I n  a d d i t i o n  t o  r e f l e c t i n g  t h e  a b i l i t y  t o  reduce c o s t s ,  V I C  may a l s o  r e f l e c t  

t h e  e x i s t e n c e  of b a r r i e r s  t o  e n t r y .  I f  a v e r t i c a l l y - i n t e g r a t e d  f i r m  has  lower c o s t s ,  



then it may be necessary for a successful competitor to enter at more than one 

level. Sxch entry may be more difficult because of problems newcomers may have 

in obtaining large amounts of investment capital. Theref ore, vertical integration 

may be a strategy to prevent successful entry. 

Both pf these hypothesis, the first suggesting cost-reduction and the second. 

postulating the creation of barriers to entry, lead to the expectation of a 

positive relationship between the price-cost margin.and VIC. 

Diversification Index 

It has been hypothesized that conglomerate firms are able to cut costs 

through easier access to credit markets and through lower advertising expenses 

because of volume  discount^.^ There are also arguments over whether there are 

diseconomies associated with one firm operating in several industries. 

A measurement of the "conglomerateness" .of the firm is the third element 

of structure to be included in the model. 

The diversification index, DIV, is a count of the number of industries in 

which the firm operates. Honeycutt and Zimmerman (1976) compare this simple 

- measurement with some of the more complicated indices. Theyofind that the 

indices are highly correlated. .As the industries are more broadly defined, the 

differences between the measures become even less importjant. Therefore, DIV can 

be considered to be:a reliable indicator of diversification. .It is "robust" in 

the sense that it is a dependable proxy for alternative, more complicated measures 

of diversification. . . 

Honeycutt and Zimmerman (1976) show a negative, non-significant., relat2onship 

between profitability.and the count of the number of industries in which the firm 

operates. Because of the hypothesized conflicting forces associated with increas- 

ing diversification, it is not possible to predict the expected sign of the relation- 

ship between the price-cost margin and the diversification index. 



1 .  

Value of Asse ts  

Baumol (1967) has  suggested t h a t  t h e  l a r g e r  t h e  s i z e  of t h e  f i rm ,  t h e  

h ighe r  should be t h e  f i r m ' s  p r o f i t .  He p o s t u l a t e s  t h a t  l a r g e  f i rms  can i n v e s t  

i n  a g r e a t e r  range of p r o j e c t s  t han  sma l l e r  f i rms  because they  can a f f o r d  t o  

i n v e s t  on a grander  s c a l e .  S ince  t h e  p r i ce -cos t  margin i s  a f u n c t i o n  of 

p r o f i t a b i l i t y ,  t h e  p o s s i b l e  e f f e c t  of a s s e t s  on t h e  r a t i o  must b e  cons idered .  

Asse ts  a r e  measured us ing  t h e i r  book va lue .  Unfor tuna te ly ,  t h e  book va lue  

of a s s e t s  d ive rges  from t h e  economic v a l u e  due t o  i n f l a t i o n  and a r b i t r a r y  

accounting p r a c t i c e s .  .However, t h e  book v a l u e  g i v e s  a rough proxy f o r  r e l a t i v e  

c a p i t a l i z a t i o n .  

H a l l  and Weiss (1967) and lJinn (1-975) ' f i n d  t h a t  t h e . l a r g e r '  t h e  f i r m ' s  

a s s e t s ,  t h e  la . rger  t h e  f i r m ' s  r a t e  o f .  r e t u r n  on a s ~ e t s . . ' ~  A s i m i l a r  . r e l a t i o n s h i p  

is  expected r e l a t i n g  t h e  pr ice-cos t  m a r g i n , t o  a s s e t s .  . . 

R e l a t i v e  S a l e s  R a t i o  - 

A Chamberlin (1956) shows, f i r m s  wi th  l a r g e r  market s h a r e s  can  be expected 
. . .  

t o  have r e l a t i v e l y . l e s s  e l a s t i c  demand. For example, Scherer  (1971) e x p l a i n s  
' 0  - 

t h a t  when. marginal '  c o s t s  a r e  i n c r e a s i n g ,  f  i n n s  s e l l i n g  d i f f e r e n t i a t e d  products  

w i l l  charge a lower p r i c e  when they  hold  a lower market. s h a r e , ' c e t e r i s  paribus. 

Therefore,  one would expect  t h e  p r i ce -cos t  margin t o  b e  p o s i t i v e l y  c o r r e l a t e d  

wi th  market sha re .  

Unfor tuna te ly ,  market-share d a t a  i s  ve ry  d i f f i c u l t  t o  o b t a i n .  A rough proxy 

f o r  t h i s  v a r i a b l e  is  t h e  f i r m ' s  s a l e s  d iv ided  by t h e  t o t a l  s a l e s  i n  t h e  i n d u s t r y  

i n  which t h e  ma jo r i t y  of t h a t  f i r m ' s  s a l e s  were made.9 Obviously, s i n c e  most 

f i rms  o p e r a t e  i n  more than  one i n d u s t r y ,  t h i s  r a t i o  w i l l  tend t o  o v e r s t a t e  t h e  

f i r m ' s  c o n t r i b u t i o n .  However, s i n c e  t h e  i n d u s t r i e s  of t h i s  s tudy  a r e  de f ined  



using 51 highly-aggregated manufacturing categories developed by the Bureau of 

Economic Analysis, the distortion will tend to be less severe. The aggregation 

will result in a larger percentage of the firm's output'being defined as a.part , 

of one of the'industries. 

Capital-Output Ratio 

The price-cost margin includes the cost of capital as a fixed cost. However, 

one would expect profitability to reflect the normal return to capital. A firm 

that was relatively more capital intensive should have a higher profitability to 

compensate investors for their investment, ceteris  p d b u s .  Therefore, one would 

expect the capital-to-sales ratio.to be positively correlated with the price-cost 

mar gin . 
.Collins and-Preston (1968) and Weiss (1.974) find that the capital-output 

. . 
ratio is significant in.predicting the price-cost margin, and has a positive 

. . 

coefficient. There is conflicting evidence, however. .Winn (1975) finds a 
. . 

significant negative relationship. 

Winn (1975) interprets the capital-output ratio as a performance 

variable. He postulates that.large, oligopolistic firms are ynder less competitive 

pressure and can employ production processes which make inefficient use of capital. 

Such a theory explains the.negative relationship.between profitability,and the 

ratio of assets to sales. When viewing the capital-output ratio as'a structural 

variable, Winn sees it as "a proxy for an absolute-capital-requirement barrier- 

to-entry variable and the degree of vertical integration."10 Since the value of 

assets and the Vertical Industry Connection index are used to measure these effects, 

the model explores whether the capital-output ratio has any additional effect on 

the' price-cost margin. 



S a l e s  Growth 

It i s  p o s s i b l e  t h a t  t h e  v a l u e  of t h e  pr ice-cos t  margin f o r  any given yea r  

r e p r e s e n t s  a  temporary d i sequ i l i b r ium.  I n  a n  a t t empt  t o  a d j u s t  f o r  p o s s i b l e  

shor t - run  v a r i a t i o n s  i n  c o s t s ,  an i n d u s t r y  growth v a r i a b l e  is  added t o  t h e  

equa t ion . l l  I n  t h i s  formula t ion ,  growth i s  t h e  average percentage  change i n  t h e  

f i r m ' s  s a l e s  over  t h e  previous  f i v e  y e a r s .  

A r a p i d l y  growing f i r m  is expected t o  be  a b l e  t o  e a r n  a  h ighe r  p r o f i t .  

A s  s a l e s  i n c r e a s e ,  t h e  opt imal  s c a l e  of o p e r a t i o n . a l s o  i n c r e a s e s .  I f  t h e r e  a r e  

economies of s c a l e  t o  be  r e a l i z e d ,  t h e  f i r m  w i l l  f i n d  t h a t  i t s  margina l  cos ts .may 

go down. It may t a k e  longer  f o r  t h e r e  t o  b e  new e n t r y  t o  d r i v e  down t h e  p r i c e .  

Therefore ,  t h e  growing f i r m  may e a r n  excess  p r o f i t  f o r  a while . .  ' S i m i l a r l y ,  

w i th  c o n t r a c t i n g  s a l e s ,  t h e  f i r m  may s e e  i t s  c o s t s  r i s i n g  because of less - than-  
. . 

c a p a c i t y  u t i l i z a t i o n  of f a c i l i t i e s .  The gap between pr . ice  and margina l  c o s t  

could d e c l i n e .  Another po in t  i s  t h a t . i f  t h e  growing f i r m - i s  i n c r e a s i n g  i t s  

market s h a r e ,  i t  may be  a b l e  t o  i n c r e a s e  t h e  p r i c e  of i ts  d i f f e r e n t i a t e d  product .  

One would expect  a  p o s i t i v e  r e l a t i o n s h i p  between s a l e s  growth and t h e  p r i ce -cos t  

margin. 

Indus t rv  Dummv Var i ab le s  

It may be  t h a t  f i rms  i n  t h e  same i n d u s t r i e s  w i l l  t end  t o  f a c e  similar 

environments .which w i l l  a f f e c t  t h e  pr ice-cos t  'margin i n  t h e  same way, e i t h e r  

n e g a t i v e l y  o r  p o s i t i v e l y .  The i n d u s t r y  du~umy v a r i a b l e s  a r e  an  a t tempt  t o  account  

f o r  t h e s e  f o r c e s ,  w i t h o u t ' s p e c i f i c a l l y  enumerating them. Each f i r m  i s  cons idered  

t o  be  i n  t h e  i n d u s t r y  i n  which i t  s e l l s  t h e  ma jo r i t y  of i t s  ou tpu t ;  t h e  corresponding 

i n d u s t r y  dummy i s  equal  t o  one. The o t h e r  f i f t y  dummy v a r i a b l e s  a r e  equa l  t o  zero.,  

Other v a r i a b l e s  Not Included 

Other  au tho r s  have suggested t h a t  a l t e r n a t e  v a r i a b l e s  should be inc luded  i n .  

a model r e l a t i n g  s t r u c t u r e  and performance. For example, Bain (1956) .has  suggested 



dummy v a r i a b l e s  t o  r e f l e c t  t h e  e x i s t e n c e  of b a r r i e r s  t o  e n t r y .  Weiss (1974), and 

Imel and 'iielmberger (19 71) have used t h e  adve r t  is ing-expense-to-sales  r a t i o  t o  

s e r v e  a s  a proxy f o r  how product  d i f f e r e n t i a t i o n  can r e s u l t  i n  a wedge between 

p r i c e  and marginal  c o s t .  Add i t i ona l  v a r i a b l e s  i nc lude  mean i n d u s t r y  p l a n t  s i z e  

and i n d u s t r y  geographic d i s p e r s i o n ,  l 2  l eve rage ;  l 3  r e s e a r c h  and development c o s t s  

over  s a l e s ,  l4  p r o f i t  v a r i a b i l i t y 1  and s a l e s  s i z e .  l 6  Although t h e  v a r i a b l e s  

included above seem t h e  most reasonable ,  a l t e r n a t e  s p e c i f i c a t i o n s  a r e  p o s s i b l e .  

Covariance Model 

The equat ions  i n  F ig .  1 rep resen t  a r e g r e s s i o n  model which a l lows  f o r  t h e  

combination of c r o s s - s e c t i o n a l  and t ime-ser ies  d a t a .  The a n a l y s i s  of covar iance  

was developed t o  account  f o r  t h e  e f f e c t s  of v a r i a b l e s  t h a t  c a n n o t . b e  s t anda rd ized  

between c l a s s e s .  l 7  In  t h e  model used i n  t h i s  s tudy ,  t h e  c l i i s ses  a r e  t h e  f o u r  

obse rva t ion  y e a r s .  

It is t o  be  expected t h a t  g e n e r a l  economic cond i t i ons  w i l l  a f f e c t  t h e  p r i ce -  

c o s t  margin. There a r e  no macroeconomic v a r i a b l e s  i n . t h e  equat ion ,  b u t  t h e  y e a r  

dummy v a r i a b l e  s e r v e s  a s  a proxy f o r  economic e f f e c t s .  The dummy v a r i a b l e  t a k e s  

- 
on t h e  v a l u e  of one when t h e  p r i ce -cos t  margin 2s c a l c u l a t e d ' f o r  t h e  corresponding 

obse rva t ion  y e a r ,  and i s  ze ro  o therwise .  

By e:nploying a c r o s s - s e c t i o n a l ,  t ime-ser ies  'model, one i s  assuming t h a t  ' there  
. . 

i s  s t a b i l i t y  i n  t h e  r e l a t i o n s h i p s  between t h e  independent and dependent v a r i a b l e s  

over  t ime.  The only  p o s t u l a t e d  mod i f i ca t ion  over  t ime i s  t h e  l i n e a r  model 's  

i n t e r c e p t .  , I n  o the r .words ,  i f  t h e  economy were s u f f e r i n g  from a r eces s ion ,  i t  i s  

p o s t u l a t e d  t h a t  a l l  f i rms  would s u f f e r  from a lower p r i ce -cos t  margin, b u t  t h a t  

t h e  d e r i v a t i v e s  of t h e  pr ice-cos t  margin w i t h  r e s p e c t  t o  t h e  independent v a r i a b l e s  

of the  model would remain t h e  same. 



Fig. 1 Structure-performar:ce models 

Manufacturing Firms 

1963, 1967, 1972 

M = Price-cost margin for firm i in year j. Using 
i' data from the COMPUSTAT tapes, :he margin is 

calculated a s :  , 
(Net Income + Depreciation + Interest Expense)/Sales 

CRijk = Concentration ratio for firm i in year j estimated 
at level k. The four-firm concentration ratio, 
which gives the percentage of total shipments 
accounted for by the top f o u r  firms in the industry 
in which firm i contributes the greatest amount of 
output, corresponds to k = 1. When k = 2, the 
variable is the eight-firm concentration ratio; 
k = 3, the twenty-finn; and k = 4, the fifty-firm 
concentration ratio. Each ratio is a value-of- 
shipments weighted average of the Census Bureau's 
estimates of concentration for the approximately 400 
four-digit SIC manufacturing categories for each of 
the four years. The Census Bureau's figures are 
aggregated into the 51 manufacturing industry 
classification used by the Bureau of Economic Analysis 
in the National Input-Output tables. 

VIC,; = Vertical Industry Connection index for firm i in year j. 'J VIC is constructed using the product descriptions from 
M I n d u s t r i a l s ,  for.each firm for each year, . . 
classifying the products into the 77 industries of.the. 
Bureau of Economic Analysis' National Input-Output . . 
tables and calculating VIC using these tables. 

DIV = Diversification index for firm i in year j. DIV is 
ij constructed using the product descriptions from 

Moody's Industrials for each firm for each year, 
classifying the products into the 77 industries of the 
Bureau of Economic Analysis' National Input-Output 
tables and forming a simple sum of the number of 
industries in which the firm operates. 



ASSETS = v a l u e  o f  a s s e t s  f o r  f i r m  i i n  y e a r  j .  Thc a s s e t  
'j f i g u r e  i s  a g a i n  on  t h e  COKPUSTAT t a p e s .  

. . 

REL = R e l a t i v e  s a l e s  f o r  f i r m  i i n  y e a r  j. Using f i r m  
ij s a l e s  d a t a  from t h e  COPPUSTAT t a p e  and i n d u s t r y  

o u t p u t  d a t a  from t h e  Nat iona l  Input-Output  t a b l e s .  
As w i t h  t h e  c o n c e n t r a t i o n  r a t i o s ,  t h e  f i r m  i s  
c l a s s i f i e d  a s  a  meml~er of  t h e  i n d u s t r y  i n  which i t  
c o n t r i h u t e s  t h e  g r e a t e s t  amount o f  o u t p u t .  R e l a t i v e  
s a l e s  i.s c a l c u l a t e d  as: F i r s ' s  S a l e s / I n d u s t r y ' S a l e s .  

CAPOUT. = C a p i t a l - o u t p u t  r a t i o  f o r  f i rm i i n  y e a r  j . Using 
d a t a  from t h e  COPPUSTAT t a p e s ,  t h c  c a p i t a l - o u t p u t  
r a t i o  is  c a l c u l a t e d  a s :  A s s e t s / S a l c s .  

GROFITHij = S a l e s  growth f o r  f i r m  i i n  y e a r  j. Using d a t a  from 
t h e  COKPUSTAT t a p e s ,  t h e  s a l e s - g r o w t l ~  f i g u r e  is  
c a l c u l a t e d  a s :  

YRijp = Year dumny v a r i a b l e  f o r  f i r m  1 i n  y e a r  j ,  p = 2 ,  3  
Where j = p ,  YRijp=l; when j=p ,  YR:. = O .  

=I] P 

= I n d u s t r y  dummy v a r i a b l e s  f o r  f i r m  i i n  y e a r  j ,  
1 , .  5 1  As w i t h  t h e  c o n c e n t r a t i o n  r a t i o s  and 
t h e  r e l . a t i v c  s a l e s  f i g u r e ,  t h e  f i r m  i s  c l a s s i f i e d  
a s  a member o f  t h e  manufacturing i n d u s t r y  i n  which 
i t  c o n t r i b u t e s  t h e  g r e a t e s t  amount of  o u t p u t .  . 

Nj = The number of  f i n n s  used t o  e s t i m a t e  e q u a t i o n s  f o r  
y e a r  j ,  N2=107, N =121, N4=133. 3 

j Year o f  o b s e r v a t i o n .  When j=l, y e a r  = 1963; j=2, 
y e a r  = 1967,  j = 3 ,  y e a r  = 1972. 

y( = Random e r r o r  term, assumed t o  b e  i n d e p e n d e n t l y ,  
i d c n t i c a l l y  d i s t r i b u t e d  

u = Random e r r o r  term, assumed t o  b e . i n d c p e n d e n t l y ,  
i d e n t i c a l l y  d i s t r i b u t e d  . 

P i g .  1 St ruc ture-per formance  rcodels 



3 .  RESULTS 

The models presented i n  the previous s e c t i o n  were est imated using .a random 

sample of firms from the  CONPUSTAT tapes  f o r  the years  1963, 1967 and 1972. 
18 

The f i r s t  s t e p  i n  any i n v e s t i g a t i o n  of the r e l a t i o n s h i p s  between v a r i a b l e s  

i s  t o  examine how they move i n  r e l a t i o n s h i p  t o  each o t h e r .  Table 1 shows the 

c o r r e l a t i o n  c o e f f i c i e n t s  between the v a r i a b l e s  of the model. Table 2  r eco rds  

the  est imated r eg re s s ion  c o e f f i c i e n t s  of equat ion (1 ) .  Table 3  p r e s e n t s  the  

r e s u l t s  of the  model us ing  indus t ry  dummy v a r i a b l e s .  Three va lues  a r e  l i s t e d  

f o r  each independent va r i ab l e :  t h e  r eg re s s ion  c o e f f i c i e n t  , which i s  the  

est imated d e r i v a t i v e  of the dependent v a r i a b l e  with r e spec t  t o  the  independent 

v a r i a b l e ;  t h e  s tandard  e r r o r  of t he  es t imated  c o e f f i c i e n t ,  which i n d i c a t e s  

whether or  not t he  c o e f f i c i e n t  i s  s i g n i f i c a n t l y  d i f f e r e n t  from ze ro ;  and t h e  

e l a s t i c i t y ,  which i s  an e s t ima te  of the  percentage change i n  t he  pr ice-cos t  

margin given a  percentage change i n  the  independent v a r i a b l e .  The e l a s t i c i t y  

i s  c a l c u l a t e d  by mul t ip ly ing  the  r eg re s s ion  c o e f f i c i e n t  by the r a t i o  of the  

average va lue  of t he  independent v a r i a b l e  over the average va lue  of the  

pr ice-cos t  margin. 

The v a r i a b l e s  of the  model tend t o  be s i g n i f i c a n t  i n  i n f luenc ing  the  

pr ice-cos t  margin. Asse ts ,  . r e l a t i v e  s a l e s ,  the  cap i t a l -ou tpu t  r a t i o  and s a l e s  

growth a l l  e n t e r  with the  hypothesized s ign .  Re la t ive  s a l e s  a r e  not 

s i g n i f i c a n t  when s a l e s  growth i s  added t o  the  model which inc ludes  the  indus t ry  

dummy v a r i a b l e s .  

V I C  and the d i v e r s i f i c a t i o n  index a r e  s i g n i f i c a n t  i n  p red ic t ing  the  

pr ice-cost  margin. The model tends t o  r e i n f o r c e  the  hypothesis  t h a t  i n c r e a s i n g  

v e r t i c a l  i n t e g r a t i o n  can inc rease  a  f i r m ' s  market power. 
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Table 1 .  Correlation coefficients .. . . . .. 

Number o f  cases: 361 
1963, 1967, 1972 

V e r t i c a l  Divers i -  
*%ice-Cost dcl a tive C a p i C a l - h t p u t  . Sales Indus t ry  f i c a t i o n C o 3 c e n r m f ~ O n ,  b t f O s  

Yzrgin Sales Asscrs Ratio Gro;rth&onnections Index CX,+. 
C39 C320 

ZeLa~ivs Sales .25 349 

A s s e t s  .25271 .62610 I 

Cz?ital-&:put . . 
2acf o . i4791 -.81187 ' .02959. ., 

Sales  ~ i c x t h  ,09859 - .03175 -.I0053 -,01310 



Table 2. Market-Power Hypothesis, 1963, 1967, 1972 
OLS Linear-Regression Model* 

Dependent Var iab le:  Price-Cost Margin 

Concentrat ion Rat ios Cap i ta l -  Year 
VIC Di v e r s i  f i - R e l a t i v e  Output Dumy Var iab les 

C R4 CR8 CR20 CR50 D i r e c t  c a t i o n  Index Assets Sales Ra t io  Growth 1967 1972 Constant R' 

(4 )  .380t 56.710' -3.431' .0253' 110.622' 48.064' .598' 7.266 -10.323 44.058' .19 
(.153) . (15.600) (.797) (.0098) (44.735) (13.293) 1.190) (.6.261) (6 .258)(13.421)  

.285 . I22 -.263 .058 .049 .225 .078 .025 - .040 

*column format: regress ion c o e f f i c i e n t ,  standard e r r o r  ( i n  parenthesis) ,  fo l l owed by est imated e l a s t i c i t y  

' s i g " i f i c a n t  a t  .01 l e v e l  



I 
TABLE 3. Market-Power Hypothesis w i t h  Industry-Dummy Variables 

OLS Linear Regression Model* 
Dependent Variable: Price-Cost Margin 

1963, 1967, 1972 
41 Industries 

Diversi- Capital - Year 
VIC f i ca t i on  Relative Output Dummyxi  abl es  

Direct Index Assets Sales Ratio Growth 1967 1972 Constant 

A * : CO 
Column format: regression coef f ic ien t ,  standard e r r o r  ( i n  parenthesis) ,  followed by estimated e l a s t i c i t y  

' s ignif icant  a t  .O1 level 



The concentration ratios are calculated for BEA's 51 manufacturing 

industries. At this level of aggregation, the twenty-firm concentration ratio 

is significant in the covariance model without industry dummy variables, while 

the four-firm concentration ratio is not. 

. The relative superiority of the twenty-firm concentration ratio is 

surprising. The Herfindahl index is sometimes considered to be the best way to 

reflect the structural concept of "the number of sellers." Since the four-firm 

concentration ratio is the one most highly correlated with this index, one would 

expect it to be the most powerful in predicting performance. 

There are two possible explanations for the better performance of the 

twenty-firm concentration ratio. First, the concentration ratio is a variable 

specific to an industry, but it is being used to reflect the performance of a 

firm. The four-firm concentration ratio may be best suited to describe industry 

performance. Second, the twenty-firm concentration ratio encompasses 
. 

information about a larger number of firms and .thereby describes a larger 

proportion of the major industry in which the firm operates. As if to reinforce 

the importance of including the information above additional. firms, the 

fifty-firm concentration ratio is also significant. 

As expected, the higher the level of concentration, the greater the 

price-cost margin. 

Although the covariance models have been valuable in highlighting the 

significance of VIC in contributing to inarket power, they have not been 

successful in describing a functional form which can be' used to forecast the 

price-cost margin. A large percentage of the variation in the performance 

variable is unexplained. Such low values of R* are the rule rather than the 

19 exception in industrial organization studies. 



It  i s  d i f f i c u l t  t o  improve the model because the  performance of the  f i rm is 

inf luenced by v a r i a b l e s  t h a t  do not lend themselves t o  q u a n t i f i c a t i o n ,  such as  

t h e  r e l a t i v e  competence of management and even the impact of luck,, both good and 

bad. But t o  t he  ex t en t  t h a t  such v a r i a b l e s  a r e  omitted and a r e  c o r r e l a t e d  wi th  

t h e  v a r i a b l e s  included i n  t hese  models, it may be t h a t  the e s t ima te s  of 

t h e  c o e f f i c i e n t s  a r e  b iased .  20 Biased e s t ima te s  could lead t o  u n r e l i a b l e  

conclusions of s i g n i f i c a n c e .  

Therefore,  one can only use t h i s  s tudy a s  an i n d i c a t o r  of the r e l a t i o n s h i p  

between v e r t i c a l  i n t e g r a t i o n  and performance. It i s  by no means suggested as  

t h e  f i n a l  word on the  sub jec t  . 

By lowering c o s t s ,  by al lowing f o r  more e f f i c i e n t  a l l o c a t i o n  of i n p u t s  

under imperfect  market s t r u c t u r e s ,  by e r e c t i n g  b a r r i e r s  t o  e n t r y  or by . . . . 

f a c i l i t a t i n g  p r i c e  d i sc r imina t  ion  and f o r e c l b s u r e ,  v e r t i c a l  i n t e g r a t i o n  i s  

hypothesized t o  i nc rease  a  f i rm ' s  market power. A sample of 361 observa t ions  

- 
of manufacturing f i rms from 1963 t o  1972 i s  employed t o  i n v e g t i g a t e  t h i s  

hypothes is .  

Market power can be r e f l e c t e d  by the  f i r m ' s  a b i l i t y  t o  s e t  p r i c e  over 

marginal c o s t .  I n  a  p e r f e c t l y  competi t ive market, the  f i rm has no market power 

and p r i c e  i s  equal  t o  marginal c o s t .  L e r n e r ' s  index of market power, the  

pr ice-cost  margin, i s  used i n  t h i s  s tudy as  the  dependent v a r i a b l e .  The 

model 's  independent v a r i a b l e s  include concent ra t ion  r a t i o s ,  VIC, 

d i v e r s i f i c a t i o n  index, a s s e t s ,  r a t i o  of a s s e t s  t o  s a l e s ,  r a t i o  of the  f i r m ' s  

s a l e s  t o  t h a t  of the  indus t ry ,  and growth i n  s a l e s .  



V I C  i s  found t o  be s i g n i f i c a n t  i n  de te rmin ing  t h e  p r i c e - c o s t  margin.  

T h e r e f o r e  one cannot  r e j e c t  t h e  h y p o t h e s i s  t h a t  i n c r e a s i n g  . v e r t i c a l  i n t e g r a t i o n  

can l e a d  t o  i n c r e a s i n g  market power. But t h e r e  is  no way t o  d i s t i n g u i s h  between 

t h e  u n d e r l y i n g  causes  of t h i s  e f f e c t .  Higher v a l u e s  o f  V I C  may i n c r e a s e  t h e  

p r i c e - c o s t  margin because of lowering c o s t s ,  o r  because  of b e t t e r  a l l o c a t i o n ,  o r  

bo th ,  o r  even because  of some o t h e r  reason  a l t o g e t h e r .  The e m p i r i c a l  r e s u l t s  

can g i v e  ev idence  r e g a r d i n g  t h e  e x i s t e n c e  of a  r e l a t i o n s h i p  between V I C  and' t h e  

p r i c e - c o s t  margin.  But on ly  economic t h e o r y  can e x p l a i n  why such a  r e l a t i o n s h i p  

e x i s t s .  



FOOTNOTES 

1. For a , r e v i e w o E  t h i s  l i t e r a t u r e ,  s e e  Kaserman (1978).  

2 .  See Dewey (1976); Johnson and Helmberger (1967). 

3.  See H a l l  and Tideman (1967). 

4 .  See K i l p a t r i c k  (1967),  Mueller  (1964),  Rosenbuth (1955),  and Winn (1975).  

5 .  V I C  i s  descr ibed  i n  Maddigan (1979).  

6. Peltzman (1969),  Kaserman (1978),  Kess l e r  and S t e r n  (1959) and Williamson 
(19 7 I-) . 

7.  For a d i scuss ion  of t h e s e  and o t h e r  proported advantages of d i v e r s i f i c a t i o n ,  
s e e  Edwards (1955) and Weston (1970). 

8 .  These two s t u d i e s  u s e  t h e  r e c i p r o c a l  of t h e  log  of a s s e t s  as an  independent 
v a r i a b l e ,  r a t h e r  than  a s imple  l i n e a r  r e l a t i o n s h i p .  

9. This  v a r i a b l e  i s  used i n  Neumann e t  a l  (1979).  

10. Winn (1975),  p. 48. 

11. Other s t u d i e s . w h i c h  use  s a l e s  growth a s  an  independent v a r i a b l e ' i n  a s imiTar  
model i nc lude  C o l l i n s  and P res ton  (1968),  Gale (1972),  K t l p a t r i c k  (1968),  
Kwoka (1971),  Minhas (1963),  Shepard (1972),  Weiss (1974) and Winn (1975).  

12 .  C o l l i n s  and P res ton  (1968),  Kwoka (1971) and Weiss (1974). 

13.  Gale (1972) , . H a l l  and Weiss (1967). 
. . 

14 .  I m e l  and Helmberger (1971) . 
I 

1 15.  Shepard (1972) . 
16.  Gale (1972) . 

! .  

. 17.  Johnson (1972) , pp. 121-132. 

18.  The sample was s e l e c t e d  from t h e  COMPUSTAT t a p e s ,  a d a t a  base  maintained by 
I n v e s t o r s  Management Serv ice .  COMPUSTAT provides  annual  d a t a  on t h e  major f i rms  
l i s t e d  on t h e  New York, American and Regional exchanges. It inc ludes  informat ion  
from bo th  t h e  ba lance  s h e e t s  and t h e  income s ta tements  of t h e  l i s t e d  f i rms .  For 
a list of t h e  f i rms ,  s e e  Maddigan (1979). 

19. For example, s e e  C o l l i n s  and P res ton  (1968),  Kwoka (1971),  Weiss (1974) and 
Winn (1975).  

20. Johnson (1972),  pp. 168-169. 
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