
WORKING 

PAPERS 


STRUCTURE-PROFIT RELATIONSHIPS AT THE 


LINE OF BUSINESS AND INDUSTRY LEVEL 


David J. Ravenscraft 


WORKING PAPER NO. 47 


March 1982 


nc Bureau rl Ecooomics working papers art preliminary materials circulated to stimulate discussioo and aitical comment. All data coalained in them are in the 
pablic domain. This iododes information obtaiued by the COOlllli.Woo which has become part of public record The aualyses and coodnions set forth are those 
fl the authors aod do a« llfCt1UI'ity reflect the lim of other IIHIIIbers rl. tilt Bmau of Eronomics, other Commissioo staff, or the Commission itself. Upon 
request, single copies cl the paper will be provided. ReCereuces in publications to FI'C Bureau of [(ooomks working papers by FI'C ecoo001ists (other than 
acknowledgement by a mer that he h9S access to such unpublished materials) should be cleared with the author to protett the tentative character or these papers. 

BUREAU OF ECONOMICS 
FEDERAL TRADE COIDHSSION 

WASHINGTON, DC 20580 



"Structure-Profit Relationships 


at the Line of Business and Industry Level" 


David J. Ravenscraft 

Bureau of Economics 

Federal Trade Commission 

July 1981 

The representations and conclusions presented herein are those of 
the author and have not been adopted in whole or in part by the Federal 
Trade Commission or its Bureau of Economics. The Assistant Director of 
the Bureau of Economics for Financial Statistics has certified that he 
has reviewed and approved the disclosure avoidance procedures used by 
the staff of the Line of Business Program to ensure that the data included 
in this paper do not identify individual company line of b siness data. 
I am especially indebted to Bill Long for his many useful comments and 
suggestions. I would also like to thank Leonard Weiss and George Pascoe 
for computing the data from the Census of Manufactures and for identifying 
the "births and deaths" in the sample; Steve Martin for computing the 
variables from the input-output table; John Scott for discussions on 
diversification; Dennis Mueller and F. M. Scherer for comments on a pre
vious draft; and Joe Cholka for programming assistance. 

(Preliminary draft, not for quotation without permission from the Jthor) 



. . 

This paper is based in whole or in part upon 
line of business data and has been authorized for 
release by the Commission. The paper has been 
reviewed to assure that it conforms to applicable 
statutes and confidentiality rules, and it has 
been certified as not identifying individual 
company line of business data. 



Abstract 

STRUCTURE-PROF IT RELAT IONSHIPS 

AT THE L I  NE OF BUS I NESS AND I NDUSTRY LEVEL 

David J. Ravenscraft , Federal Trade Commission 

This paper estimates using both OLS and GLS, a structure-per formance 

e q  uation utilizing the disaggregated line of business data . Market share, 

minimum ef  ficient scale , growth , exports , vertical integration , diversifica-

tion , and line o f  business (LB) adve rtising are found to be positive and sig-

nificant in explaining LB op erating income to sales , while concentration , 

imports , distance shipped , R&D , assets , supp lier concentration , and supplier 

and buyer disp ersion are negative and significant . When the LB equation is 

aggre gated to the industry level , important di ffe rences arise . Conc entration 

is found to be positive and weakly significant in the industry regression , 

revealing its role as a p roxy for aggre gated market share . Aggregated assets 

and vertical integration are significant and have the ppposite sign of their 

LB counterparts . The si e and significance of  agg regated advertising and 

dive rsification also dif fer substantially f rom LB advertising and diversification . 

These differences persist when the LB variables and their industry counterparts 

are included in the same regression equation . Further analysis using interactions 

between market share and advertising , R&D, assets , MES and concentration reveals 

support for both the e f f ici ency and monopoly power exp l anation of the positive 

p rofit - market share relationship .  Dividing the samp le into economically mean-

in g f ul categories demonstrates that the posit ive p rofit - market share relation-

ship is a pe rvasive phenomenon in manufacturing industries . A signif icant positive 

p rofit-concentration relationship is found in 6 of 2 0  2-digit manufacturing industries . 
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Estimation of structure-performance equations has been a maj or focus 

of indust rial organization research. However, due to data constraints, 

comprehensive cross-sectional estimation of structure-performance equations 

has been restricted to industry level variables or firm level variables which 

aggregate quite different business activities within a single corporate finan-

1
cial statement. The Federal Trade Commission ha s recently compiled di sag-

gregated data on firm operations by individual lines of businesses. A line 

of business (LB) refers to a firm's operations in one of the 261 manufacturing 

and 14 nonmanufacturing categories defined by the FTC. The number of lines of 

business per company ranges from one to approximately 47, with an average of 

8 lines per company. Information on pretax profit, advertising, research and 

development, assets, market share, diversification and vertical integration is 

available for an individual line of business . When combined with census and 

input-output data, the FTC line of business data allows the estimation of a 

structural-performance equation of unprecedented richness. 

This paper uses the FTC line of business data to study the effects of 

2
industry structure and firm conduct on profitability. A special emphasis is 

given to the efficiency vs. monopoly power question. Does a price-raising effect 

of concentration exist, when market share is held constant? What factors ex-

plain a positive profit-market share relationship? These questions are explored 

through the use of interaction terms and by comparing the market share and con-

centration coefficient for subsamples such as consumer and producer, convenience 

and nonconvenie nce; 2-digit industries and 4-digit industries. In addition, the 

theoretical and empirical differences between variables measured at the line of 

business level and the industry level are investigated. 
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accomplish these tasks and to relate this paper to the previous literature, 

regressions are performed at both the line of business and industry level. 

I. Variables and Hypotheses 

A brief descri ption of all variables is presented in Table I. The mean, 

variance, minimum and maximum of these variables are given in Appendix A. 

The dependent variable for the line of business regres sion is operating 

divided by sales (LBOPI). Operating income is defined as sales minus 

materials, payroll, advertising, other selling expenses, general and admini

expenses, and depreciation. For the industry regression the tra di

price-cost margin (INDPCM) (value added minus payroll divided by value 

of shipments) computed from the 1975 Annual Survey of Manufactures is used as 
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the dependent variable. The ratios of industry advertising, R&D, and capital 

costs (depreciation) to sales are subtracted from the census price-cost margin 

to make it more comparable to operating income. These ratios are obtained by 

aggregating the LB advertising. R&D and dep reciation costs to the industrv level. 

Based on past theoretical and empirical work, the following i ndependent 

variables are included: 

} rket Share. Market share (MS) is defined as adjusted LB sales divided bv 

adiusted census value of shipments. Adjustments are made, since crucial dif

ferences exist between the definition of value of shi pments and LB sales. The 

exact nature of the differences and adjustments is detailed in appendix B. 

Market share is expected to be positively correlated with profits for three 

reasons. One, large share firms may have higher quality products or monopoly 

power, enabling them to charge higher prices. Two, large share firms mav be 

more efficient, because of economies of scale or because efficient firms tend 



Strategie s .  

-3-

to grow more  rap idly . Three , firms with large ma rke t shares may b e  more 

innovative or b e t t er able to develop an exis ting innovation . 

In teraction Terms . To more clearly understand the cause of the expected 

pos i t ive relat ionship b e  tween prof i t s  and market share, the interaction b e tween 

market share and LB adverti sing to sales (LBAD\ S)  R&D to sales (LBRDMS ) ,  LB 

asse t s  to sale s (LBAS SMS) and minimum e f f  i cient scale (LBMESMS) are emp loyed . 

LB}lliSMS should b e  positive if  plant economie s  o f  sca le are an important aspect 

of larger f irm '  s relat ive profi tability . A positive coef f icient on LBADVMS , 

LBRD lS or LBASSHS may also reflect  economies of scale , al  though each would 

repre sent a very d i s t inct type o f  scale e conomy . The positive coe f f icient on 

the se interact ion t erms could also arise f rom the oppo site causat ion - f irms 

that are superior at using their adver t i  sing , R&D or asse t s  expend i tures t end 

to  grow more rapidly . In addition to economies o f  scale or a superior i  ty

growth hypo thesis  , the interaction between market sha re and adver tising may 

also be p o s i t ively correlated to pro f i t s  because f irms with a large marke t 

share charge h igher prices . Adve r t i s ing may enhance a large f irm ' s ab ili ty 

to raise p rice by informing o r  persuading buyers o f  its "superior" product. 

Inves tment L ine o f  busine s s  or indus try profitability may d i f f e r  

f rom the comp e t i t ive norm b ecause f irms have followed different inve stment 

s t rategie s  . Three forms of inves tment or the s tock of investment are considered : 

media adve r t i s ing to sa les , p r ivate R&D t o  sale s ,  and to tal assets to sale s  . 

Three component s  o f  the se variables are also explored : a line o f  business  , an 

indus try,  and (as d iscussed above) a marke t share interaction component . Mo s t  

studies have found a positive correlat ion b e tween prof itab ility and advertising , 

R&D and assets  , when only the indus try , firm or the LB component o f  the se vari

ables is considere d  . 

The indu s t ry variables are def ined as the we ighted s um o f  the LB variable s 

for the indus t r y .  The weights a r e  marke t share divided by the percent o f  the 



industry covered by the LB sample. When measured on an industry level, these 

have bee n traditionally interpreted as a barrier to entry, or as avariables 
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correction for differences in the normal rate of return. Either of these 

hypotheses should result in a positive correlation between profits and the 

industry investment strategy variables. 

en measured on a line of business level , the investment strategy variables 

are likely to refle ct a ve ry different phenomenon. Once the in dustry variables 

are held c onstant, differences in the level of LB investment or stock of invest-

cent may be due to differential efficiency. If these ef ficiency differences 

are associated with economies of scale, or persist over time so that efficiency 

results in an increase in market share, then the interaction between market share 

and the LB variables should be positively related to profits. Once both the 

indust ry and relative size effects are held constant, the expected sign of the 

investment strategy variables is less clear. One possible hypothesis is that 

higher values correspond to an inefficient use of the variables, resulting in a 

negative coefficient. 

Since 19 75 was a recession year, it is important that assets be adjusted for 

capacity utilization. A crude measure of capacity utilization (LBCU) can be 

obtained from the ratio of 19 7 5  sales to 19 74 sales. Since this variable is 

used as a proxy for capacity utilization, in stead of growth, values which are 

greater than one are redefined to equal one. , Assets are multiplied by capacity 

utilization to reflect the actual level of assets in use. Capacity utilization 

is also used as an additional independent variable. Firms with a higher capacity 

utilization should be more profitable. 

Diversification. There are several theories justifying the inclusion of diver

sification in a profitability equation.
5 

However, they have recei ved very little 

e pirical support. Recent work using the LB data by Scott (1981) represents an 
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exception. Using a unique measure of intermarket contact, Scott found support 

for three distinct effects of diversification. One, diversification increased 

intermarket contact, which increases the probability of collusion in highly 

concentrated markets. Two, there is a tendency for diversified firms to have 

lower R&D and advertising expenses, possibly due to multi-market economies. 

Three, diversification may ease the flow of resources between industries. 

Under the first two hypotheses, diversification would increase profitability; 

under the third hypothesis, it would decrease profits. Thus, the expected sign 

of the diversification variable is uncertain. 

The measure of intermarket contact used by Scott is av ailable for only a 

subsample of the LB sample firms. Therefore, this study employs a Herfindahl 

index of diversification, first used by Berry (1975), which can be easily com-

puted for all LB companies. This measure is defined as: 

LBDIV = 1 - rsls 
2

/(rsls ) 2 
i i i i 

sls. represents the sales in the ith line of business for the company, and n 

represents the number of lines in which the company participates. It will have 

a value of zero when a firm has only one LB and will rise as a firm's total sales 

are spread over a number of LB's. As with the investment strategy variables, 

we also employ a measure of industry diversification (INDDIV), defined as the 

weighted sum of the diversification of each firm in the industry. 

Vertical A special form of diversification which may be of 

particular interest, since it involves a very direct relationship between the 

combined lines, is vertical integration. Vertical integration at the LB level 

(LBVI) is measured with a dummy variable. The dummy variable equals one for 

a line of business if the firm owns a vertically related line whose primary 

purpose is to supply (or use the supply of) the line of business. Otherwise, 
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equals zero . The level of indus t ry vertical in tegration (INDVI) isit 

defined as the we ighted average of LBVI. If ver t ical integrat ion reflects 

economies of integrat ion , reduces t ransaction c o s ts o r  el iminates the 

bargaining stal emate be tween suppli ers and buye rs , then LBVI shoul d  be 

posi t ively correlated with profits . If vert ical inte gra tion creates a 

barrier t o  entry or improves o l igopo listic coordination, then INuVI shoul d  

also have a posit ive coefficient . 

C oncentra tion Ra tio . Adjusted concentra t  ion rat io ( CR4) is the 

four-f irm concen tration rat io corrected by We iss (1980) for non-compe ting 

sub-p roduc ts, inter- indust ry compe t i t  ion, l ocal o r  regional markets, and 

imports . Concentra t  ion is expected to reflect the abi l  ity of firms to 

collude ( e i  ther taci t ly or exp licit ly) and raise price above l ong run 

average cost . 

Ravenscraft (1981) has demonstrated tha t  concen t rat ion wil l  yield an 

unbiased est imate  of c o llusion when marke t share is included as an addit ional 

explana tory var iable (and the equation is o therwise wel l  specified ) if 

the posit ive effect of market share on p rofits is independent of the 

collusive effect of concentration, as is the case in P e l t zman ' s  model  (19 7 7) .  

If , on the o ther hand , the effect of marke t share is dependent on the con

cen t ra t ion effect ( ie. , in the absence of a price-raising effect of concentra

tion, compe t i t  i on forces a l l  fi rms to operate at minimum efficient sca le o r  

larger) then the est ima tes of concent ration's and market share ' s  effect 

on profits wil l  be biased downward . An indirect test for this po sssib l e  bias, 

using the interact ion of concentration and marke t share (LBCR4MS ) is emp loyed 

here .  I f  low concentration is associa ted wi th the compe titive pressure 

towards equally efficien t  firms , while  high concentrat ion is assoc iated with 

a high price, allowing sub-op t ima l  firms to  survive, then a posit ive coef

ficien t on LBCR4MS shou l d  be observed . 
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There are at least two reasons why a negat ive c oeffi cient on LBCR4MS 

might ari se. First  , Long (1981) ha s shown that if firms wi th a large marke t 

share have some inherent cost  or product quali ty advantage , then they gain 

less from collu sion than firms wi th a smaller market share , beca use they 

already possess s ome monopoly power . His model predicts a posi tive coeff i

c ient on share and concen tra t i on and a nega t ive coeff i c ient on the in terac tion 

of share and concen tration .  Second , the abil i ty t o  explo i t  an inherent 

advantage of s i ze may depend on the exi s ten ce of o ther large rivals . Kwoka 

(1979) found that the s i ze of the top two firms was posit ively assoc iated 

with industry prof i t s, while the s i ze of the third firm wa s nega t ively cor

related wi th profi ts  . If this rivalry hyp othesis i s  correct, then we would 

expec t a nega t ive coefficient of LBCR4MS . 

Economies of Scale Proxie s . Minimum effic ient scale (MES ) and the cost

d i  sadvantage ra tio (CDR ) have been tradi t  ionally used in industry regre ssions 

as  proxies for economies of scale and the barriers t o  entry they create . 

CDR, however, i s  not  in cluded in the LB regress ions , since market share 
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already reflects this aspect of economies of s cale . I t  will be included in 

the indus try regress ions, as  a proxy for the omi t t  ed marke t share variable . 

Dis tance The computa t ion of a variable measuring dis tance shipped 

(DS ) ,  t he rad i us wi thin 8 0% of shipmen t s  occured , was p ioneered by We i s s  (1972). 

This variable i s  expec ted to d i  splay a nega t ive sign , refle c t  ing increased 

c ompetit i on .  

Demand Variable s .  Three var iables are included t o  reflect demand cond i t  ions: 

indus try growth (GRO ) ,  imports (IMP) and exports  (EXP )  . Indus try growth i s  

mean t t o  reflect  unanticipa ted demand in creases whi ch allows pos it  ive profits 

even in c ompe t i t  ive indus tries . I t  i s  defined as  1 976 census value of ship

ments divided by 1972 census value of sh ipmen ts . Impor ts and expor ts  divided 



Tab le I. A Brief Definiti on of th e Var iab les. 

Abbreviated 
Name Defin iti on Source 

BCR 

BDSP 

CDR 

COVRAT 

CR4 

DS 

EXP 

GRO 

IMP 

INDADV 

INDADVMS 

I 'DASS 

I NDASSMS 

INDCR4MS 

IND CU 

Buyer concentration ratio, we ighted 1 972 Census 
average of th e buy ers four-firm and input-output 
c oncentration rati o .  tab l  e .  

Buyer dispers ion, we ighted herfin 1 972 inp ut
dah l index of buyer dispers ion. output tab le 

Cost disadvantage ratio as defined 1 972 Census 
by Caves et. a l  . (1975 )  . of Manufactures 

Coverage rate , perc ent of the indus FTC LB Data 
try c overed by th e FTC LB Data . 

Adj usted four-firm concentrati on We iss (1 9 80 )  
rati o .  

Distance shipped , radius within 1 963  Census of 
wh i ch 80% of shi pments o c  cured . Transp ortation 

Exports divided b y  val ue of 1 972 inp ut
shipments output tab le 

Growth , 1 976 va lue of shipments 1 976 Annua l Survey 
divided by 1 972 value of sh ipments . of Manufactures 

Imports d ivided by value of 1 972 inp ut
shipments . output tab l e  

Industry advertising,  weighted FTC LB data 
s um of LBADV for an industry . 

we ighte d s um of LBADVMS for an FTC LB data 
in dustry . 

Industry ass ets , we ighted sum o f  FTC LB data 
LBASS for a n  industry. 

weighte d sum of LBASSMS for an FTC LB data 
industry . 

weighted s um of LBCR4MS for an FTC LB data 
industry . 

industry capacity uti l i  zation, FTC LB data 
weighted sum of LBCU for an industry . 



Tab le 1 (continue d )  . 

Abbreviat e d  
Name De finit ion Source 

It-.'TIDIV 

I:t."'D:t-fESMS 

HWPCN 

nmRD 

I:r-."'DRDMS 

LBADV 

LBADVMS 

LBAS S 

LBASSMS 

LBCR4MS 

LBCU 

LB 

LB:t-fESMS 

Indus try memb ers ' d ivers i  ficat ion, wei ghted 
sum of LBDIV for an indus try . 

wei ghted s um of LBMESMS for an in dus try. 

Indus try price cos t  mar gin , in dus
try value o f  sh ipments minus co st 
of ma terial, payroll , advert ising , 
R&D and depreciat ion divided by 
val ue o f  shipments . 

Industry R&D, weigh ted s um o f  
LBRD for an indus try . 

w e i gh t ed surr, o f  LBRDMS for an industry. 

Indus try vert ical in tegrat i on ,  
weighted s um o f  LBVI for an indus try . 

Line o f  bus ines s advert ising, medi a  
advert is ing expendi tures d ivided 
by sa les . 

LBADV * MS . 

Line o f  b us iness as set s (gro ss plant , 
property and equipment plus inven tories 
and other asse t s )  * capac i t y  u t i l izat ion 
d ivided by LB s ales . 

LBASS * MS . 

CR4 * MS . 

Capacity utilizat ion , 1 9 75 s ales divided 
by 1 9 74 s ales , cons traine d to be less 
than or equal to  one . 

Comp any d ivers i f icat ion , herfindahl 
index o f  LB sales for a company . 

MES * MS . 

FTC LB data 

FTC LB data 

1975 Annual 
Survey of 
Manufactures 
and FTC LB data 

FTC LB data 

FTC LB dat a 

FTC LB data 

FTC LB data 

FTC LB data 

FTC LB dat a 

FTC LB data 

FTC LB data 

FTC LB data 

FTC LB dat a 

FTC LB data 
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Table I .  (continued). 

Abbreviated 
Name Definition Source 

LBO PI 

LBRD 

LBRDNS 

LBVI 

MES 

MS 

SCR 

SDSP 

Line of business operating income 

divided by sales, LB sales minus 

both operating and nonoperating 

costs divided by sales. 


Line of business R&D, private 

R&D expenditures divided by LB sales. 


LBRD * }1S. 

Line of business vertical integra
tion, dummy variable equal to one 
if vertically integrated, zero other
wise. 

Minimum efficient scale, the average 
plant size of the plants in the top 
5 0 %  of the plant size distribution. 

Market share adjusted LB sales divided by an 
adjusted census value of shipments. 

Suppliers concentration ratio, 
weighted average of the suppliers 
four-firm conce ntration ratio. 

Suppliers dispersion, weighted 
herfindahl index of buyer disper
sion. 

FTC LB data 

FTC LB data 

FTC LB data 

FTC LB data 

1972 Census 
of Manufactures 

FTC LB data, 
Annual survey, 
and I-0 table 

1972 Census 
and input-output 
table 

1 972 input
output table 

The weights for aggregating an LB variable to the industry level are MS/COVRAT. 
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by value o f  shipments are c ompu ted from the 1972 input-output table . 

Expor t s  are expe cted to  have a posi t ive effect on pro f i ts .  Imports 

should be nega t  ively correlated wi th profits . 

and S truc ture . Four variables are included to  capture 

the rela t ive bargaining power of buyers and suppliers : a buyer concentra

tion index (BCR)  , a herfindahl i ndex of buyer dispers ion (BDSP )  , a 

suppl ier concentra t i on index (SCR )  , and a herfindahl index of supplier 

7
dispersion (SDSP). Lus tgarten (1 9 75 )  has shown that BCR and BDSP lowers 

profi tabil i ty. In addit ion , these variables improved the performance of 

the conc entrat ion variable . Mar t in (198 1)  ext ended Lustgarten's work to  

include S CR and SDSP . He  found that the supplier ' s  bargaining power had 

a s i gnifi cantly stronger negat ive impac t  on seller's indus try profit s than 

buyer ' s  bargaining power . 

I I  . Data 

The da ta s e t  c overs 3 0 0 7  l ines o f  business in 2 5 7  4-di g i t  LB manufac

turing i ndustries for 19 75 . A 4-dig i t  LB industry corresponds to approxi

ma t ely a 3  dig i t  SIC industry . 3589 lines of business report ed in 1 9 75 , 

but 5 82 lines were dropped because they did no t repor t in the LB sample 

f or 19 7 4  or 1976 . These "births and deaths "  were eliminated to  prevent 

spurious results caused by high adver tis  ing to sales , low market share and 

low profi tabili t y  o f  a f irm at i t s  incept ion and high asse t s  to sale s ,  low 

marke t  share , and low profi tability of a dying firm . After the "births and 

deaths" were eliminated,  25 7 out  of 26 1 LB manufacturing industry categories 

contained at least one observa t  ion . The FTC sought t o  ob tain informat ion o n  

the t o p  2 5 0  Fort une 5 00 firms , the top 2 firms i n  each LB industry ,  and 

addi t ional firms t o  g ive ade quate  coverage for most LB industries . For the 

sample used in this paper , the average percent of the to tal indus try covered 

by the LB sample was 46 . 5% .  



-12-

III. Results 

Table II presents the OLS and GLS results for a linear version of the 

hypothesized model. Heteroscedasticity proved to be a very serious problem, 

particularly for the LB estimation. Furthermore, the functional form of 

the heteroscedasticity was found to be extremely complex. Traditional 

approaches to solving heteroscedasticity, such as multiplying the observations 

by assets, sales or assets divided by sales, were completely inadequate. 

Therefore, we elected to use a methodology suggested by Glejser (1969), which 

allows the data to identify the form of the heteroscedasticity. The absolute 

value of the residuals from the OLS equation was regressed on all the in-

dependent variables along with the level of assets and sales in various func-

tional forms. The variables that were insignificant at the 1 0% level were 

8
eliminated via a stepwise procedure. The predicted errors from this re-

gression were used to correct for heteroscedasticity. If necessary, additional 

iterations of this procedure were performed, until the absolute value of 

the error term was characterized by only random noise. 

All of the variables in equation ( 1 ) ,  Table II, are significant at the 

5% level in the OLS and/or the GLS regression. Most of the variables have 

.the expected s1gn. 9 

Statistically, the most important variables are the positive effect of 

higher capacity utilization and industry growth, with the positive effect of 

1 1  
market sh runn1ng a c ose h. Larger minimum efficient scales leadare . 1 t 1rd . 

to higher profits, indicating the existence of some plant economies of scale. 

Exports increase demand, and thus profitability, while imports decrease profits. 

The farther firms tend to ship their products, the more competition reduces 

profits. The countervailing power hypothesis is supported by the significantly 

negative coefficient on BDSP, SCR, and SDSP. However, the positive and 
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Table II .  

Equation (2 ) 
Variable Name 

GLS GLS 
Intercept* -. 1 4 95 .0 1 4 0  . 05 76 (-7. 5 4 )  (0. 2 2 )  

-. 0 1 3 3  -. 0 30 3  . 0 1 39 . 02 7 7  (-2 . 36 ) 

MS . 1 859  . 1 5 6 9  -. 0 1 0 6  . 00 2 6  

. 2 5 6 9  

.04 7 1  .0 325  - . 0355  

BDSP -. 0 1 9 1  -. 0050 -. 0 1 4 9  -. 0 2 6 9  

S CR - . 0 8 8 1  -.0 6 3 7  - . 00 1 6 I 
SDSP -.0 835 - . 06 4 4  -. 1 6 5 7  -. 1 4 6 9  

. 04 6 8  . 05 14 .0 1 7 7  . 0 1 7 7  

-. 1 040 - . 1 1 5 8  -. 1 0 7 5  

EXP 
• 0 3 9 3  (0.8 8 )  

(0 . 6 2 )  
DS -.0000085 - . 0000 2 7  -. 0000 1 3  

LBVI (eg. .0105  -.02 4 2  

. 02 2 0  INDDIV (eg. 2 )  
(0 . 80 )  

i

I
j 
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Equation ( 1 )  

LBO P I  INDPCM 

OLS OLS 

-. 15 1 2  
(-6. 4 1  ) 

( 1  . 0 7) 
CR4 

(-0 . 82 )  (0. 5 7 )  (1 . 3  1 )  
(eg. 1 )  

CDR (eg. 2 )  (4. 7 1 )  (5. 4 6 )  (-0 . 5  9 )  (0. 15 ) 
MES 

.2 702 . 2  450 . 05 9 9(2. 2 6 )  ( 3 .  0 7 )  ( 1.9 2 )  (0. 5 0 )  
BCR 

(-I. 3 3 )  
-. 0 1  84 

(-0. 7 7 )  
(2 . 76 )  (2 . 56 )  

(-I. 84 ) 
(-2.0 0  ) (-0.6 9 )  (-0 .  9 9 )  

- .  002  1(-2.86 ) (-2. 6 6 )  (-3 . 5  6 ) (-5. 2 3 )  

(-4.20 )  (- 3. 8 1 )  (-5 . 0  3 )  (-4  . 1  8 )  
GRO 

(1 . 5 8) ( 1. 6 7)  
(6 . 6  6 )  ( 8. 9 2  ) 

IMP 
- .  1 00 6

(-2 . 7  6 )  (- 3. 4  2 )  (-2.2 5 )  (- 4. 2 9 )  

.0 3 80 . 0  85 7 . 04 0 2  
( 2  . 42 )  (0 . 5  8 )  

- .  0000 1 9 5  
(- 1 .  2 7 )  (-3 . 6  5 )  (-2  . 50 )  (- 1 .  35 ) 

INDVI (eg. 
1 )  
2 )  

. 0  2 2 3  
-. 0459 (2.4 9 )  ( 1. 5  8 ) (- 1 . 3  7 )  (-2 . 7  9 )  

(eg.LBDIV 1 )  . 0 1 9 7  
( 1 .6 7 )  

. 0  34 4  . 02 1  3 
(2 . 4  6 )  ( 1  . 1 7 )  



1) 

(eg. 
(-4.73) 

(eg. 

-.5437 
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Table II. (continued) 

Equation (1) Equation (2) 
Variable Name LBO PI INDPCM 

OLS GLS QLS GLS 

•.1537 .0737 .3431 .3085
(2.09) ( 1.25) (2 .17) (1.91)

LBADV (eg. 
INDADV 

1)

2) 


-.8929
(-11.11) 

-.5911 -.5233
(-2.26) (-2.04) 

LBRD 
INDRD (eg. 

LBASS (eg. 1) -.0864 -.0002 .0799 .0889
2) (-14.05) (-0.03) (4.20) (4.36) INDASS 

LBCU 
INDCU 

.2421
(14.21) 

.1780
(11.72) 

.2186
(3. 84) 

.1681
(3.66) 

R2** .2049 .1362 .4310 .5310 

t statistic is in parentheses. 

* For the GLS regressions the constant term is one divided by 
the correction fa ctor for heterosceda sticity. 

** Rz in the is from the FGLS regressions computed statistic 
obtained by constraining all the coefficients to be zero, 
except the heteroscedastic adjusted constant term. 

R2 = F/ { F + [ (N -K-1) /K] ,}. 

Where K is the number of independent variables and N is the 
number of observations .10 

http:observations.10


signi ficant coef ficient on BCR is contrary to the countervailing power 

hypothesis  . Supp l ier s' bar gaining power appear s  to be more inf luential 

than buyers ' bargaining power . I f  a company verti cally integrates or 

is more diver sified , it can expect higher profits . As many other studies 

have found , inc reased adverti sing expenditures raise prof itabil ity , but 

its ef fect dw indles to ins ignificant in the GLS regression . Concentration , 

R&D , and assets do not con form to prior expectations .  

The OLS regression indi cates that a positive relationship between 

industry prof itablil  ity and concentration does not ar ise in the LB regres

s ion , when market share is included . Th i s  is consistent with previous 

c ross-sectional work , involving f i  rm or LB data . 1 2  Surprisingly , the negative 

coe f f i  cient on concentration becomes s i  gn ifi cant at the 5% level in the GLS 

equation . There are apparent advantages to having a large market share , 

1 3
but these advantages are somewhat less i f  other f i rm s  are also large . 

The importance of cor recting for heteros cedasticity can be seen by 

compar ing the OLS and GLS results for the R&D and assets var iable . In 

the OLS regression , both variables not only have a sign whi ch is contrary 

to most empir i cal work , but have the second and thi rd largest t ratios. 

The GLS regression results indi cate that the presumed significance of assets 

is entirely due to heteroscedasti c  ity . The t ratio drops f rom -14 . 05 in 

the OLS regress ion to - . 0  3 1  in the GLS regression . A s imilar bias in 

the OLS t statistic for R&D i s  observed. Mowever , R&D remains significant 

after the heteroscedasti city co rrection . There are at least two possib le 

explanations for the signi f i cant negative ef fect of R&D . First , R&D 

incorrectly as sumes an immediate return , whi h b iases the coefficient 

downward . Second , Ravenscraft and Scherer (l98 1)  found that R&D was not 

nearly as prof itable for the early 1 970's as it has been found to be for 
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the 1960's and lat e  197 0's . They observed a negat ive return to R&D in 

1975 , while for the same sample the 1976-78 return was pos i t ive . 

A comparable regre ssion was per formed on indus t ry profitability. 

With three excep t ions, equat ion ( 2 )  in Table I I  is equivalent to equat ion 

( 1 ) mul t ip lied by MS and s ummed over all f irms in the industry . Firs t  , 

the indus try equivalent of the marke t share variable , the herfindahl ndex , 

is not inc luded in the indus try equat ion because i t s  correlat ion with CR4 

has been general ly found to be . 9  or greater . Instead , CDR i s  used to cap

1 4.ture the economies of s cale aspect o f  the market share var1able . S econd , 

the indust ry equivalent o f  the LB variables is only an approximat ion , s ince 

the LB sample does not inc lude all f irms in an indust ry . Third ,  some dif

ference s be tween an aggregated LBOPI and INDPCM exis t  ( such as  the treatment 

of general and administrat ive expenses and other sel ling expenses )  even 

af ter indus try adve r t i sing , R&D and deprec iation expenses are sub t racted 

15
f rom industry pri ce-cost  margin . 

The maj ority of the industry spec i f i c  variables yield similar result s  

i n  both the L B  and indus t ry p rofit  equa t ion . The signi f i cance o f  these 

variables is of ten lower in the industry profit  equat ion due to the los s  in 

degrees of f reedom from aggregating . A major excep t ion i s  CR4 , which 

changes f rom s igni ficant ly negat ive in the GLS LB equa t  ion to positive in 

the indus try regre ssion , al though the coe f f  icient on CR4 is only weakly 

s ignificant (20% level)  in the GLS regression . One can argue , as is of ten 

done in the pro f i t-concentrat ion literature , that the poor performance of 

concentration is due to i t s  coll inearity wi th MES. I f  only the co st  dis

advantage rat io i s  used as  a proxy for economies of scale , then concent rat ion 

is posi t ive , with t ratios of 1.97 and 1 .  7 9  in the OLS and GLS regre ssion s  . 

For the LB regre ssion , wi thout MES but wi th market share , the coef fi cient 
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on concentration is . 0039 and -. 0122 in the OLS and GLS regressions with 

t values of 0. 27 and -1.06. These results support the hypothesis that 

concentration acts as a proxy for market share in the industry regression. 

Hence, a positive coeff icient on concentration in the industry level re

gression cannot be taken as an unambiguous revresentation of market 

power. However, the small t statistic on concentration relative to tnpse 

observed using 1960 data (i. e., see Weiss (1974)), suggest that there may 

be something more to the industry concentration variable for the economically 

stable 1960's, than just a proxy for market share. Further testing of the 

concentration-collusion hypothesis will have to wait until LB data is 

available for a period of stable prices and employment. 

The LB and industry regressions exhibit substantially different results 

in regard to advertising, R&D, assets, vertical integration, and diversifica

tion. Most striking are the differences in assets and vertical integration, 

which display significantly different signs. ore subtle differences 

arise in the magnitude and significance of the advertising, R&D, and 

diversification variables. The coefficient of industry advertising in 

equation (2) is approximately 2 to 4 times the size of the coefficient of 

LB advertising in equation ( 1 )  . Industry R&D and diversification are much 

lower in statistical significance than the LB counterparts. 

The question arises, therefore, why do the LB variables display quite 

different empirical results when aggregated to the industry level? To 

explore this question, we regress LB operating income on the LB variables 

and their industry counterparts. A related question is, why does market 

share have such a powerful impact on profitability? The answer to this 

question is sought by including interaction terms between market share and 

advertising, R&D, assets, MES and CR4. 
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Table III equation ( 3 )  summarizes the results of the LB regression 

for this more complete model. Several insights emerge. 

First, the interaction terms, with the exception of LBCR4MS, have 

the expected positive sign although only LBADVMS and LBASSMS are signifi

cant. Furthermore, once these interactions are taken into account, the 

linear market share term becomes insignificant. Whatever causes the , • 

positive share-profit relationship is captured by these five interaction 

terms, particularly LBADVMS and LBASSMS. The negative coefficient on 

concentration and the concentration-share interaction in the GLS regression 

does not support the collusion model of either Long or Ravenscraft. These 

signs are most consistent with the rivalry hypothesis, although their 

insignificance in the GLS regression implies the test is ambiguous. 

Second, the differences between the LB variables and their industry 

counterparts observed in Table II equation (1) and (2) are even more 

evident in equation ( 3 )  , Table III. Clearly, these variables have distinct 

influences on profits. The results suggest that a high ratio of industry 

assets to sales creates a barrier to entry which tends to raise the profits 

of all firms in the industry. However, for the individual firm, higher 

LB assets to sales, not associated with relative size, represents ineffi

ciencies that lowers profitability. The opposite result is observed for 

vertical integration. A firm gains from its vertical integration, but 

loses (perhaps because of industry-wide rent eroding competition ) when other 

firms integrate. A more diversified company has higher LB profits, while 

industry diversification has a negative but insignificant impact on profits. 

This may partially explain why Scott (198 1)  was able to find a significant 

impact of intermarket contact at the LB level, while Strickland (1980)  was 

unable to observe such an effect at the industry level. 
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(-7 . 1 1 )  ( 0 . 5 7 )  

( 0 . 3 1 ) (-0 . 81 )  

(-0 . 62 )  

( 0 . 7 9 )  

(-0 . 1 7 )  

(-3 . 64 )  (-5 . 9 1 )  

(- 3 . 1 3 )  (-3 . 1 0 )  (-5 . 0 1 ) 

(-3 . 93 )  (-2 . 48 ) (-4 . 40 )  

(-0 . 16 )  

D S  
(-3 . 4 3)  (-2 . 33 )  

(-0 . 9 8 )  (- 1 . 48) 

-1 9

Table I I I. 

Equation ( 3) Equation (4)  

Variable Name LBO P I  INDPCM 

OLS GLS OLS GLS 

Intercept - .  1 766 - . 16 9 3  . 0382  . 0755 
(-5 . 96 )  ( 1 .  36 ) ' .. 

CR4 . 0060 - .  0 1 26 - . 00 7 9  . 002 7 
(-0 . 20) (0 . 08 )  

MS (eg . 3) - . 1 7 70 . 0 15 1  - . 0 1 1 2  - .  0008 
CDR (eg . 4 )  (- 1 . 2 7 )  (0  . 15)  (-0 . 04)  

MES . 1  1 84 . 1  790  . 1 894 . 156 1 
( l. 46) (0  . 80)  (0 .  8 1 )  

BCR . 0498  . 03 7 2  - . 03 1 7  - .  0 2 34 
(2 . 88 )  (2 . 84)  (-1  . 1  7 )  (- 1 .  00)  

BDSP - .  0 1 6 1  - . 00 1 2  - . 0 1 34 - . 0280 
(- 1 . 5 9 )  (-0 . 8 7 )  (-1  . 86 ) 

SCR - . 06 9 8  - . 04 7 9  - . 1657 - . 24 14 
(-2 . 24 )  (-2 . 00)  

SDSP - .  0653 - .  0526 - . 16 7 9  - .  1 3 1 1  
(-3 . 6 7 )  

GRO . 04 7 7  . 046 7 . 0 1 79 . 0 1 7 0  
(6 . 7 8 )  (8 . 5 2 )  ( 1 . 5 8 )  ( 1  . 53 )  

IMP - . 1  1 34 - . 1  308 - . 1  1 39 - .  1 24 1  
(-2 . 95 )  

EXP - . 0070  . 08 76 . 0352 . 0358 
(2 . 4 3 )  (0 . 5 1 )  ( 0 . 54 )  

- .  000014 - . 0000 1 8  - . 000026 - . 0000 1 7  
(-2 . 07 )  (- 1 . 6 9 )  

LBVI 02 1 9  . 0 1 2 3  . 
(2 . 30 )  ( 1 .  85) 

INDVI - . 0 1 26 - .  0208 - . 02 7  1 - .  0455 
(-2 . 29 )  (-2 . 80)  

LBDIV . 02 3 1  . 0254 
( 1 .  9 1 )  (2 . 82 )  

.... . 
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(3) 

(-0 . 64) 

(-0 . 51)  

( - 3 . 04) 

(-1 . 98)  

(-2 . 68 )  

(1 . 7 5 )  (3 . 7 7 )  

(-1 . 4 7 ) ( - 1 . 1 0)  

(-2 . 14) ( - 1 . 02)  

LBCU (eg. 3) 
(14 . 6 9 )  

. 4394 

.:-: 

Table I I I  . ( cont inued) 

,, 

Equation Equation (4) 

Variable Name LBO PI INDPCM 

OLS GLS OLS GLS 

INDDIV - .  006 7  - . 0102 . 0367 . 0 394 
(-0 .  32 ) (1 . 2 2) ( 1. 46 ) 

•LBADV - .  0516 - . 1175 
(-1 . 47 )  

INDADV . 1843 . 0936 . 2020 . 0383 
(1 . 4 5 )  ( 0 .  8 7 )  ( 0 .  7 5 )  ( 0 . 14 )  

LBRD - . 915 7 - .  4124 

- . 3385 - .  2 0 7 9  - .  2598  

(-10 . 03) 

INDRD . 2  333 
(-0.53) (-0 . 70)(1 . 33) 

LBASS - .  1156 - .  0258 
(-16 . 1 8 )  

INDAS S  . 0544 . 0624 . 0639 . 07 32 
( 3 . 40)  (4 . 5  0)  ( 2  . 35)  (2  . 8 3 )  

LBADVMS (eg . 3 )  2 .  1125 2 . 9  746 1 .  0641 2 .  5 742 
INDADVMS (eg .  4)  ( 0 . 60)  ( 1 .  34) 

LBRDMS (eg . 3) . 6122 . 6358 -2 . 5 7 06 -1 . 9767 
INDRDMS (eg . 4 )  ( 0 . 43 )  ( 0 . 53 )  

LBASSMS (eg . 3) . 7 345 . 2413 . 1404 . 2 025 

INDASSMS (eg .4  ) (6 . 10)  ( 2  . 18) ( 0  . 9 7 )  ( 1 .  40)  


LBMESMS (eg . 3 ) 1 .  0983  . 1 84 7  - .  1 8 7 8  -1 . 07 7 2  

I NDMESMS (eg . 4) ( 1 .  05 ) ( 0 .  2 5 )  (-0 . 1 5 )  (-1. 05 ) 


LBCR4MS (eg . 3 )  - .  4 26 7 - . 149 7 . 0462 . 01 89 

( 0 . 26 )  (0 . 13 )  1NDCR4MS (eg . 4  ) 

INDCU 
. 24 74 . 1803 . 2038 . 1592 

(eg . 4 )  (11 .  90)  (3 . 50)  (3 . 4 6 )  

R2 
. 2302 . 1544 . 5667 
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Third , caut ion must be employed in interpret ing ei ther the LB , 

indust ry, o r  market share interaction variables , when one of the three 

variables i s  omi t t ed .  Thi s  is part icularly true for advertising . LB 

advertising change s  from po sit ive to negat ive when INDADV and LBADVMS 

are included , al though in both cases the GLS estimat e s  are only signifi

cant at the 20% l eve l .  The significant positive effe c t  of industry ad er

t i s ing observed in equation (2) , Table I I  , dwindles to insignificant in 

equation (3) , Table I I I  . The interact ion be tween share and adver t ising is 

the mos t  impor tant fac to r  in their relat ionship wi th profi t s  . The exac t 

nature of this relationship remains an open que s t ion . Are higher quality 

produc ts  associated with larger shares and advertis ing o r  does the adver

tising of large firms influence consumer preferences  yielding a degree of 

1 6
monopoly power? Does relat ive s i z e  confer an adver t i s ing advantag e  , o r  

does successful product development and advertis ing l ead to  a large r  mar

17
ke t share? 

Further insigh t  can be gained by analyzing the net effect of adver

t i s ing , R&D , and asse t s .  The par tial derivat ives of profi t with respec t  

t o  these three variables  are : 

an/aLBADV - . 11 7 5  + . 09 3 6  (MS/COVRAT) + 2 .  9 74 6  (}fS) . 

an/aLBRD - .  4124 - . 3 385 (MS/COVRAT) + . 6  35 8 (MS) . = 

an/aLBASS - .  0258 + . 06 2 4  (MS/COVRAT) + . 24 1 3 (MS) . = 

Assuming the average value of the coverage ratio ( .  4 65) , the market shares 

(in rat io form) for whi ch advertising and as sets have no ne t effec t  on 

prof i t s  are . 03 7 0  and . 06 87 .  Marke t shares higher (lower) than this will 

on average yield pos i t ive (negative) returns . Only fairly large f i rms 

show a po s i t ive re turn to asse t s  , whereas even a f i rm wi th an average mar

ke t share t ends to  have profi table  media advertising campaigns . For all 

feasible marke t shares , the net effect of R&D is negat ive . Furthermore , 
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for the average c overage ratio , the net effect of marke t share on the 

re turn to  R&D is negat ive. 

The s ignificance of the net effec t s  can also be analyzed . The 

ra tio of t he partial de rivative to i t s  co rre sponding s tandard deviat ion 

(computed from the variance-covariance mat rix of the S's) yields a t 

stat i s t i c, whi ch is a function of marke t share and the coverage ratio. 

Assuming a coverage ratio of . 4 65  and a crit ical t val ue of 1.96 , signif

icanc e bounds can be computed in terms of market share . The net effe c t  of 

advertis ing i s  s ignifican t l y  po sitive for marke t shares greater than 

. 0803 . I t  is no t signifi cantly negat ive for any feasible marke t share . 

For market shares greater  than . 1349 , the net effec t  of assets is s igni f

i cantly pos i t ive , while for market share s  less than . 02 3 6  , i t  i s  sig

nificantly negat ive . For R&D , the ne t effect  is signif i cant ly negat ive for 

marke t shares less than . 2079 . 

Equat ion (4) , Tabl e  I I I  present s the indus t ry equivalent of LB e quat ion 

(3). Some of the insight s  gained from equat ion (3) can also b e  ob tained 

from the indus t ry regre ssion . CR4 , which was po sitive and weakly significant 

in the GLS equation (2) Table I I  , i s  now no t at  all s ignif i cant . This 

reflects  the insignificance of share once t he interactions are includ ed . 

Indus t ry adverti sing i s  posi tiYe and insignifican t  , whil e  the interaction 

of adve r t ising and share aggregated to  the industry level is po sitive and 

weakly s ignifi cant in the GLS regression . Indust ry asse t s  , on the o ther 

hand , dominate the share-assets interact ion . Both of these observations 

are consi s t ent wi th t he result s  in equat ion (3) . 

There are several problems with the indus t ry equation aside f rom the 

high collinear ity and low degrees of freedom relat ive to t he LB equa t ion . 

The mo st  serious one is the indust ry and LB effects, which may work in 

opposite direct ions , cannot be dissentangl ed .  Thus , in the industry 



regression,  we lose t he fac t  tha t  higher assets t o  sales t end to  lower 

p ro f i t s  onc e the indus t ry and relat ive size  effects  are held c ons tant . 

A second poten t ial p roblem is that  the industry eq uivalent o f  the inter

act ion between market share and adve rtising , R&D , and asse t s  is no t 

publically available information . However ,  in an unreported regress ion , 

the interact ion be tween CR4 and INDADV , INDRD , and INDASS were found to  
' . 

be reasonabl e  proxies for the share interac t ions . 

IV . Subsamp les 

Many s tudies  have found important dif ferences in the profitability 

equation for wel l-de fined subsamp les o f  manufa cturing indus tries , part icu

larly in regards t o  c oncentration . Thi s  sec tion wil l  briefly discuss t he 

resul t s  o f  dividing t he samp le used in Tables  I I  and I I I  into t he following 

group s: c onsume r ,  producer and mixed goods ; convenience and nonconvenience 

goods ; 2-digit LB i ndus t r ie s ;  and 4-digit LB indust r ie s .  T o  conserve space , 

no individual regression equations are presen t ed and only t he coefficients o f  

concentration and market share i n  t h e  LB regression a r e  di scus sed . 

Following Scherer (19 8 0 ,  p .  1 1 4) indu s tries are c lassified into 3 

cat egories: consumer goods , in whi ch t he ratio o f  personal consump tion t o  

indus t ry value o f  shipment s  i s  . 60 o r  larger ; p roducer goods , in whi ch the 

rat i o  is . 33 or small e r ;  and mixed goods , in which the rat io is between . 33 

and . 6 0 .  Concentrat ion negatively influences p ro f i tabi l i t y  in all three 

categories  . However , in all  cases the effect  o f  concentra tion i s  not at  

all  s igni ficant ( t ratios in the GLS regressions o f  - .  1 3 9  for consumer goods, 

-.9 0 for p roducer goods and - .  1 1 8  for mixed goods) . The coefficient o f  

marke t share i s  positive and significant at  a 1 0 %  level o r  better for 

consume r ,  producer and mixed goods (GLS coefficient values of . 134 8 ,  . 1034 

and . 1735 and t ratios o f  3.00 , 2 . 88 ,  and 1 . 6 9 )  . Altho ugh differences in 



. that some 1s{var1aOLes , 

marke t share's coefficient be tween the three categories are not significant , 

the resul t s  suggest that  marke t  share has the smallest  impac t  on producer 

goods , where advertising is relatively unimportant and buyers are generally 

bet  ter info rmed . 

Consumer goods are fur ther divided into c onvenience and nonconvenience 

goods as defined by Porter (1974 ) .  Concent ration i s  again negative for 
• 

b o th categories and significantly negative , at  the 1 0% leve l ,  for the 

nonconvenience goods subsample . There is. very lit tle di fference in the 

marke t share coefficient or its significanc e  for t he se two sub samples . 

For some manufact uring indus trie s ,  evidenc e  o f  a c oncent ration-

profi tabilit y  relationship exis t s  , even when marke t share is taken into 

account . Dal t on and Penn (19 71 )  and Imel and Heimb erger (19 71 )  have found 

concentration and market share significant in explaining the profits o f  

food related industries . T o  inves tigate this possibilit y ,  a simplified 

ver sion of equa tion (1 ) was e stimated for the LB's in 20 separate 2-digit 

. . 18
1ndus tr1e s  . back f 1s  approac hA d raw o th . sueh as concent ra

tion , may be too homogeneous within a 2-digit industry to  yield significant 

coef ficient s .  Despite this caveat , the coefficient of concentration in the 

GLS regression is positive and significant a t  the 10% level in two industries 

(food and kindred p roduc t s  , and lumber and wood p roduc ts  , except furniture ) .  

Concentration's coefficient is negative and significant for t hree indus t ries 

(apparel and o ther fab ric product s ,  chemical and allied p roducts and mis cel

laneous manufac turing industries) . Concent ration's coefficient is not 

signi fi cant in any o f  the OLS regressions . S everal s t udies have sugges ted 

that the high collinearity between MES and CR4 may hide the significance o f  

c oncentration . I f  we drop MES , concentration's coeffi cient becomes signifi

cant at the 1 0% level in one additional indus try (leather and leather p roduc t s )  . 
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If the int erac tion term be tween concen t ra t  ion and market share is added , 

support  for  ei ther Long ' s  o r  Ravens craft  ' s  concentrat ion-collusion hypothesis 

i s  found in f our industries ( t obacco manufactur ing ; p rint ing , publishing , 

and allied industries ; leather and leathe r  produc t s  ; measuring , analyz ing , 

and cont rolling inst rument s ,  pho tographi c ,  medical and op tical goods , 

and wa t ches and c locks )  . All togethe r  , there is some statistically s nif

i cant support for a concentration- c ollusion hypo t hesis in a linear or non

linear form for  six d i s t inct  2-digi t indus tries . 

The p o s i t ive e f fe c t  o f  market share on pro f i t s  dominates mo st  o f  t he 

2-digit  indus t ry regre ssion s .  The coe f f i c ient o f  marke t share is p o s i t ive 

in 15 industries and s igni f icant at the 1 0% l evel in 10 . A signi f i can t  

negative coeffi c ient arose i n  only the GLS regressi on for the primary 

me tals indus t ry .  

The mos t  basic uni t  o f  analysis  for  the L B  samp le i s  the 4-dig i t  LB 

indus t ry .  Pro f i t s  were regressed o n  mark e t  share for 24 1 4-digit LB 

industries containing four o r  more observa t i ons . A positive relationship 

resulted for 1 6 9  of the indus t ri e s  . In 49 indus tries , the relat ionship 

was also  s ignif i cant . This indicates t ha t  the posit ive pro f it-market 

share relati onship i s  a pervasive p henomenon in manufactur ing industrie s  . 

However ,  excep t ions do exis t  . For 1 1  indus tries , t he profit-market share 

relationship was negative and signif icant . S imilar results were obtained 

for a sma ller number of indus tries , in whi ch p ro f i t s  were regre ssed on 

marke t share , a dvertis ing , R&D , and a s se t s .  

The 4-d ig i t  indust ry e s t imation a l so p rovides an alt ernat ive app roach 

to s tudying the cause of the p ro f i t-ma rke t share relat ionship . The coef

ficients o f  market share from the 2 4 1  4-digit LB industry equat ions were 

regressed on the industry specific  var iables used in equation (3) T able  III. 
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The only variables t hat significan t ly affect  the p ro f i t -marke t share 

relation ship are CR4 , SDSP , and INDASS .  The coe f f i c ient is negat ive for 

CR4 and SDSP and positive for INDASS .  This sugge sts  tha t if rival firms · 

in the indus try are large o r  supp lies come f rom only a few indust rie s ,  the 

advantage of marke t share is lessened . The positive INDAS S coe f fi cient 

could repre sent e conomies of scale or indust ry barriers to ent ry . The R2 
• 

from this regress ion is only . 09 1 .  Therefore , there is a lot l e f t  

unexp lained . As equat ion (3) , Table I I I  showe d ,  LBADV and LBASS are the 

key variables in exp laining the positive market share coeff icient . 

V .  Summary 

This study has demonstrated that d iversified  , vert i cally integrated 

firms with a high average market share tend t o  have s igni f ic an t ly higher 

profi tab i lity . Higher capacity utilizat ion , indust ry growt h  , exports and 

minimum e f ficient scale also raise p ro f i t s  , while  higher imports t end to 

l ower profitabil ity . The countervailing power of s uppliers lowers pro f it s .  

Fur t he r  analysis revealed tha t f i rms wi th a large market share had 

higher profit ab i l i ty b ecause the ir returns to adverti sing and assets were 

s ignif i cant ly highe r  . This result suggests  that larger f irms are more 

e f f i c ient with resp e c t  to advert i s ing o r  asse t  exp enditures due to e ither 

e conomie s  of scale or superior firms exhibi t  ing higher growth rate s  l eading 

to h igher market shares . The positive marke t share advertising interac tion 

is  also cons istent with the hyp o the sis that a l arge marke t share leads to 

higher pro f i t s  through higher price s  . Further investigation i s  needed to 

mo r e  c learly i dentify these various hypo theses . 

This p aper also di scovered large d i f f erence s be tween a variable measured 

a t  the LB level and the industry leve l .  Indust ry assets t o  sales have a 
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s ignifi cantly po sitive impact on  profi t s  , while  LB  as se t s  to  sale s ,  no t 

associated with relat ive size, have a significantly negat ive impact . 

S imilar diffe rences were found be tween diversificat ion and vertical 

integrat ion measured at the LB and indus try leve l  . Bo th LB advert is ing 

and indus t ry advertising were ins ignificant once the in terac tion between 

LB adve rtising and marke t share was included . 

S t rong suppo rt was found for the hypo the sis  that concentrat ion acts  

as a proxy for marke t share in the industry profi t  regre ss ion . Concent ration 

was s ignificantly negat ive in the l ine of busine s s  profit r egression when 

market share was held constant . I t  was po sit  ive and weakly significant in 

the indus t ry profit  regression ,  whe re the indu s t ry equivalent of the marke t 

share variable , the Herfindahl index , cannot be inc luded because of its  

high collinearity with concentration . 

Finally , dividing the data into well-defined subsamples demons t rated 

that the positive profit-marke t share relat i on ship i s  a pervasive phenomenon 

in manufact uring indust r ie s .  Wi th marke t share held constant , s ome form 

of a s ignificant concentrat ion-co llusion hypo the s i s  was found in six of 

twenty 2-digit LB indus tries . Therefore , there may be specific instances 

where concen t ra t ion leads to collusion and thus higher prices, although 

the cross- sectional resul t s  indicate that this cannot be viewed as a 

general phenomenon . 
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* * Var iab le Mean Std  . Dev . Minimun Maximum 

BCR . 1 9 84 . 1 5 3 1  . 0040 . 99 70 

BDSP . 2 665  . 2 76 9  . 0 1 2 8  1 . 000 

CDR . 9 2 2 6  . 1 824 . 2 335 2 .  2 89 0  

COVRAT . 4 646  . 2 30 1  . 0 34 6 ' I-. 0 

CR4 . 3 886 . 1 7 1 3  . 0 790  . 9230  

DS  829 . 9 9 3 7 3 . 6 1  0 . 0  1 9 36 . 00 

EXP . 06 3 7  . 06 6 2  0 . 0  . 4 75 9  

GRO 1 . 5 7 1 7  . 35 5 8  . 004 7 3 . 3 7 1 3  

IMP . 0528  . 06 4 3  0 . 0  . 6 635 

INDADV . 0 1 40  . 02 5 6  0 . 0  . 2 15 1  

INDADVMS . 00 1 3  . 00 3 3  0 . 0  . 0 3 2 7  

INDASS . 6 344 . 1 822  . 1 742 1 .  7887  

INDASSMS . 05 1 9 . 06 4  1 . 0036 . 65 5 7  

INDCR4MS . 0 3 9 4  . 05 70 . 00 10 . 5 829 

INDCU . 9 3 7 9  . 06 5 6  . 6 16 4  1 . 0  

INDDIV . 7 2 0 1 . 1 1 75 . 1 4 1 8  . 9 2 7 3  

INDMESMS . 00 3 1  . 00 5 9  . 000005 . 05 76 

INDPCM . 2 220 . 0 7 0 1  . 00 9 6  . 4050 

INDRD . 0 1 5 9  . 0 1 7 2  0 . 0  . 1 052 

INDRDMS . 00 1 7  . 0044  0 . 0  . 05 8 3  

INDVI . 1 2 6 9  . 19 88 0 . 0  . 9 72 5  

LBADV . 0 1 3 2  . 03 1 7  0 . 0  . 3 1 75 

LBADVMS . 00064  . 00 2 7  0 . 0  . 0324 

LBASS . 65 0 7  . 3849 . 04 3 8  4 .  1 2 20 

LBASSMS . 02 5  1 . 05 0 2  . 00005 . 50 82 
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* * 
Variable Mean Std  . Dev . Minimun Maximum 

. 4 3 3 1  

LBCU . 9 1 6 7  . 1 35 5  . 1 846 1 . 0  

LBDIV . 74 7 0  . 1 890 0 . 0  . 9 403 

LBMESMS . 00 1 6 . 0049 . 000003 ' ..052 3 

LBO P I  . 0640  . 1 3 1 9  - 1 .  1 335  . 5 388 

LBRD . 0 14 7  . 02 9 2  0 . 0  . 3 1 7 1  

LBRDMS . 00065 . 0024  0 . 0  . 0 322  

LBVI . 06 78 . 25 15 0 . 0  1 . 0 

MES . 02 5 8  . 02 5 3  . 0006  . 2 4 75 

MS . 03 7 8  . 06 44 . 00 0 1 8  . 5460 

LBCR4MS . 0 1 8 7  . 04 2 7  . 000044 

SDSP 

. 24 6 2  . 0 7 3 8  . 02 9 0  . 6 120 

. 1 2 1 6 . 1  1 5 4  . 0 3 1 4  . 8 1 84 

*To avo id  disclos ing individual line o f  b us iness data , the minimum and 
maximum o f  the LB variab les are the ave rage of the h ighe st or lowes t  t en 
obs ervat ions . For the aggregated LB variab les , two o r  more indus t r ie s  were 
comb ined i f  the minimum o r  maximum oc curred i n  an indus t ry with less than 
four firms . 
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Appendix B .  Calculation o f  Marke t Shares .  

Marke t share i s  defined a s  the sales o f  the j th firm d ivided by the 

total sales in the indus t ry . The p roblem in comp u t ing market shares for 

the FTC LB data is obtaining an e s t ima te  of  total sales for an LB industry . 

S ince t he FTC LB data d o  no t cover all firms in t he industry , the summat ion 
• 

o f  LB sales canno t be used . An obvious second best  candidate is value of  

shipment s  by produc t class from the Annual S urvey o f  Manufacture s  . However ,  

there are several crit ical definitional dif  ference s  between census value o f  

shipments and line o f  busine s s  sale s  . Thus , d ividing LB sales by census 

va lue of  shipment s  yields e s t ima tes of marke t share s  which , when summed 

over t he indus t ry , are o f t en s ignificantly greater t han one . In some 

cases , the e s t imat e s  of market share for an individual b usines s  uni t  are 

greater t han one . Obta ining a more accurate e s t imat e  of  t he crucial market 

share variable requires adj ustments in eithe r  the census value o f  shipment s 

o r  LB s al e s .  

LB sales (LBS )  are defined a s  the sales of  t he L B  p roduc t ,  inc luding 

service and installation (S I )  , p lus secondary p ro duct  sales ( SP S )  rovided 

t hey are less t han 1 5 %  of t he t o t a l  sale s )  , goods purchased for resales (GPS )  

( up t o  5 0 %  o f  t he t o tal sales)  , and sales t o  o ther f irms o r  l ines of  busi

nesses of  a ver t i cally integrated l ine (OSV I )  (if 5 0% of the total p ro duc t 

i s  used interna l ly )  . Excep t in a few indust r ie s  , value o f  shipment s  b y  

p ro duct  c l a s s  (CENVS ) are defined as net sel ling value s ,  f . o .  b .  plant . 

Value o f  shipment s include interp lant intraindust ry shipment s  (liPS ) ,  whereas ,  

LB sales d o  not . 

I f  t here i s  no ver t ical integration the definition of  market share for 

the j th f irm in t he ith indust ry i s  fairly straight forward : 
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(B1 ) MS ALBS . . LBS . . - SP . S I  . .  ij 
= 

i
L

ACENVS . CENVS . I IPS  . 

l l l 

LB reporting firms are required to include an e s t ima te of SP , GPR , and 

SI  . I IPS . i s  def ined as (VS . .  /VS . )  x LBS . .  , where VS . .  i s  the value ,  
l l l  l l] ll 

of shipments within indus t ry i and VS . i s  the t o tal value of  shipments from 
l 

industry i ,  a s  reported by the 1 972 input-output t ab le . This as sumes 

that a l l  intraindustry interp l ant shipment s  o c cur within a firm .  (For 

the few cases where the input-output indus t ry c ategory was more aggre

gated than the LB industry cate gor y ,  VS . .  wa s a ssumed to  be z ero since
l l  

shipments b e tween L B  industries would p robably domina t e  t he V S  . .  value . )  
l l  

I f  vertical  int egrat ion i s  present , the definit ion i s  more compli

cated , s ince it  depends on how t he market i s  defined . For example  , should 

compressors and condensors whi ch are produced primari ly for one ' s  own 

refrigerators b e  part o f  the refrigerator marke t  o r  compressor and c on

densor marke t ?  The inc lusion of  c ompressors and c ondensors into the refrig

erator marke t i s  consis tent wi th t he LB d e f in i t ion o f  marke t s  , while the 

census industries separate comp re ssors and condensors f rom refrigerators 

regardless of t he ver t i ca l  ties  . Marke t  shares are calculated using both 

definitions o f  t he marke t  . 

Assuming the LB definition o f  marke t s  , adj us tment s  are needed in the 

census value o f  shipment s ,  but t he se adj u s tmen t s  differ for forward and 

backward integrat i on and whe ther there is integration f rom or into the 

indust ry .  I f  any f irm j in industry i integrates a product ion process 

in an upstream indus t ry k ,  then marke t  share is defined a s  : 

( B 2 )  MS . .  ALBS . .  
lJ = l 


ACENVS .  + L .  OSVI . .

l J lkJ 
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j not in l ine i o r  k) o f  indus try k ' s product . osvr . k 
. i s  reported by the 

]. J 

LB f irms . For the up stream industry k , marke t  share i s  defined as : 

O SV I  . k . i s  defined as the sales to  outs.iders (firms 

.. 

ISVI . 
].kJ 

. is firm j '  s transfer or inside sales o f  industry k ' s product to  

industry i .  This i s  e s t imated by the maximum o f  (V . /V .  ) xLBS . .  , OSVI ' ) ,
].k ]. 1] 1kj 

where V i s  the value o f  shipments from indus try i to  indus try k according 
ik 

to  the input-output table  . The FTC LB guidelines require that 5 0% of the 

production must be used interna lly for vertically related l ines to be comb ined . 

Thus , I SVI mus t  be greater than or equal to OSVI . 

For any firm j in indus try i integrating a production process in a down

s tream indus try m ,  (ie  . ,  textile f inishing integrated back into weaving mills )  , 

MS i s  defined as: 

(B4 )  MS .. . = ALBS . .  
l.J 1 


ACENVS . + .E . OSVI . - L . ISVI . .

1 J imJ J l.m] 

For the downstream indus try m ,  the adj ustments are : 

(B 5 )  MS
ij 

= 


ACENVS - OSLBI 
E 

m j imj 


For the census definit ion o f  the marke t  adj u s tments for vertical integra

t ion are made in the numerato r ,  ALBS . • For a f i rm j that engages in vertical 
1]

. 

integration B2 - B 5  b ecome s  : 

(B6 ) CMS . . ALBS . .  - OSVI . k .1] 
= 

]. 

ACENVSk 
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•An advantage o f  the census definition of market s  i s  that the accuracy 

of the adj us tment s can be checked . Four-firm concentration ratios were com

puted from the market shares calculated by equat ions (B6 )  - (B9)  and compared 

to the 1 9 7 2  census CR4 or ( t o  ac count for the case s in which the FTC LB data 

does not include the top four firms ) the sum of the market shares for the 

large s t  f our f irms in the FTC sampl e  obtained from the 1974  Economic Inf ormat ion 

System ' s market share data . In only 1 3  industries out of 25  7 ,  did the LB 

CR4 obtained from CMS dif fer by more than +/ - . 1 0 f rom the census CR4 o r  EIS  

CR4 . In mos t  o f  the 1 3  industries  , this large dif ference aro se because a 

reasonable e s t imat e  o f  installation and service for the LB firms could not 

be obtained . In t he s e  cas e s  , the ratio o f  census CR4 to LB CR4 was used as  

a correct ion factor for both the census and LB definitions o f  market share . 

For the analys i s  in this paper , the LB definition of market share was 

use d ,  partly because o f  i t s  intuitive appeal , but mainly out o f  necessity . 

When a f i rm vertically int egrates its  p roduc tion in indus try k into i t s  p ro

duction in indus t ry i ,  all i t s  pro fi t ,  assets  , advertising and R&D data are 

combined wi th industry i ' s dat a .  To  consistently use the census def inition 

o f  marke t s ,  s ome arbitrary allocation of these variab le s  , back into industry 

k ,  would be required . 
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Footnotes  

1 .  An excep t ion to this i s  the P IMS data  set  . For  an example o f  us ing · 

the P IMS data set to estima te a structure-performance equation see Gale 

and Branch ( 1 9 7 9 )  . For a summary o f  the resul t s  us ing the P IMS data see 

Scherer ( 1980)  Ch . 9 .  
• 

2 .  Estimation o f  a st ruc ture-performance equation using the L B  data was 

pione ered by Weiss  and Pascoe ( 1 9 8 1 )  . They regressed line of  busine s s  

pro f i t s on concentrat ion , a consumer goods concent ra tion interaction , 

market share , dis tance shipped , growth , imports  to sales , line of  business 

advertising and asse t s  divided by sale s .  This work extend s their re sul t s  

a s  follows : One , corre c t ions for he t eroscedas t icity are made . Two , many 

addit ional independent variable s  are considered . Three , an improved measure 

of marke t share is used . Four , p o s s ible explanations for the p o s i t ive 

profi t-marke t share relationship are explore d .  F ive , difference s  be tween 

variables measured at the l ine of busines s  level and indus t ry level are 

d i s cussed . Six,  equa tions are e s t imated at  both the line o f  busines s  level 

and the industry level . Seven , e s t imat ions are performed on several subsample s .  

3 .  Industry price-co s t  margin from the c ensus i s  used instead o f  aggregating 

operating income to sales ,  to cap ture the entire indus try not j us t  the f irms 

contained in the LB samp le .  I t  also confirms that the resul t s  hold for a 

more convent ional definit ion of  p rof i t  . However ,  sensitivi ty analys i s  

using aggregated operat ing income t o  sales is  per formed . (See foo tnot e  1 5 )  . 

4 .  This interpretat ion has b een cri ticized by several authors . For a review 

of the crit icisms wi th respect  to the advertising barrier to entry interpre

tation , see Comanor and Wilson ( 1 9 7 9 )  . One of the main critics  is S chmalensee 

( 1 9 7 2  and 1 9 7 4 )  , who demons t rates the p o s sibil i ty of a simultanei t y  b ia s  
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in the OLS estima te of advertising . Howeve r ,  C omanor and Wilson ( 1 9 7 4 )  

and Martin ( 1 9 7 9) have shown tha t adve r t i sing remains highly significant 

in a profitability equa tion when it  is  included in a simultaneous sys t em .  

T o  check for a simul taneity bias in this s tudy , the 1974 values o f  ad

verti sing and R&D were used as  inst rumental variables . No signi f icant 

difference s  resulted . 

5 .  Fo r a survey of the theoret ical and emp irical results o f  diversification 

see S cherer (1980)  Ch . 1 2 .  

6 .  In an unreported regre ssion ,  this hypothesis was tes ted . CDR was 

negative but ins ignificant at the 1 0% l evel , when included with MS and MES . 

7 .  For an exact definition and descript ion o f  these variables see Martin ( 1 9 8 1  ) .  

8 .  For the LB regressions the independent variables CR4 , BCR , SCR , SDSP , 

IMP ,  LBRD , LBASS as wel l  as  linear and nonlinear forms of sales and assets 

were signi f icantly correlated to the absolute value o f  the OLS residual s .  

For the indus try regressions the independent variables CR4 , BDSP , SDSP , EXP , 

DS , the level o f  industry assets and the inverse o f  value o f  shipmen t s  were 

significant . 

S ince operating income to sales i s  a r icher definition o f  profits t han 

i s  c ommonly used , sensitivity analysis was performed using gross margin 

as the dependent variable . Gros s  margin i s  defined as total net operating 

revenue plus transfers minus cost  of operating revenue . Mos t  of the variab l e s  

retain the same sign and signif icance i n  the g ro s s  margin regre ssion . The 

only qual itative difference in the GLS regression (aside f rom the obvious 

increase in the coefficient of advertising , R&D , and asse t s )  is the coeffi cient 

of LBVI which becomes negative but insignificant . 
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1 0 .  	 I would like to thank Bill Long for suggesting this measure o f  R2 • 

2 2
R in the GLS LB equa t ion i s  much lower than the R in the OLS LB equat ion 

because the p resumed exp lanat ory p ower of LBRD and LBASS is biased upward in 

the OLS regress  ion . 

1 1 .  I f  the capacity ut ilization variable is dropped , market share ' s 

coefficient and t value increases by app roximately 30% . This suggesbs 

that one advantage o f  a high marke t  share i s  a more s table demand . In 

fact ,  CU and MS have a s ignif icantly positive correlat ion of . 1  1 66 . 

1 2  . Shepherd ( 1 9 7 2 )  , Gal e  and Branch ( 1 9 7 9 )  , and Weiss and Pascoe ( 1 9 8  1 )  

found concentration insignificant when marke t  share was included a s  an 

Gale and Branch , and Weiss and Pascoe 

further showed that concentra t ion becomes posi tive and signifi cant when 

MES are dropped . marke t  share 

1 3 .  A negative coefficient on concentrat ion i s  not uncommon in the profit-

concentrat ion literature , altho ugh i t  is  g enerally insigni ficant and 

hyp o thesized to be a result of collinearity . (For examp l e  , see Comanor 

and Wilson ( 1 9 7 4 )  . )  Graboski and Mueller ( 1 9 78 )  found a negative and 

signif icant coefficient on concentra tion in a firm profit regression . 

They interp reted this result as evidence o f  rivalry be tween the largest 

f irms . Addit ional work revealed tha t  a s ignif icantly negative interaction 

between R&D and concentration exp lained mos t  of this rivalry . To test this 

hypo thesis with the LB data , interactions between CR4 and LBADV , LBRD , and 

LBAS S were added to the LB regression equation . All three interactions were 

highly insignificant once correct ions wer e  made for he tero scedasticity.  

1 4  . Ravenscraft (198 1 )  has shown tha t the  coefficient on  CR4 is less  biased 

and bet ter in terms of mean square error when both CDR and MES are included 

than i f  only one (or neither) o f  these variables 
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is include d .  Including CDR and ME S  is  also sup erior , in terms o f  mean 

square erro r  , to including the herfindahl index . 

1 5  . Despite  these d i fference s ,  INDPCM should be used ins tead of  aggregat ing 

LBOPI if the resul t s  are to be comparable to the previous l it erature which 

uses INDPCM . For example  , the LB equation (1) Table I I  is imp licitly summed 

over only the LB f i rms in the industry when aggre gated LBOP I is use d  , in. 

s tead of all  the firms in the industry as with INDPCM . Thus , aggregated 

marke t share in the aggregated LBOPI regression i s  somewhat smaller (and 

significantly less highly correlated with CR4 ) than the Herfindahl index , 

which i s  the aggregated market share variable in the INDPCM regression . 

The coef f ic ient o f  concent ration in the aggregated LBOPI regression is , 

therefore , much smaller in size and s ignificance . MES and CDR increase in 

size and signif i cance , cap turing the omi t te d  marke t share effect  bet ter 

than CR4 . O ther qualitat ive differences between the aggregated LBOPI 

regression and the INDPCM regress ion arise in the size and significance 

o f  GRO (which has a much s tronger effect  in the aggregated L BOP I regression) 

and INDASS ,  SDSP and INDVI (which have a much weaker e f fect  in the aggregated 

LBOPI regres s ion )  . 

1 6  . Gal e  and Branch (197 9 )  have shown that larger f i rms do t end to have 

higher relative prices and that the higher prices are largely explained by 

higher qual i ty . However ,  the ir measure o f  quality i s  highly subj ective . 

1 7 .  Some evidence on thi s que s t ion can b e  ob tained from the exchange 

b etween Pelt zman (1977) and S cherer (1 979 )  . S cherer found that industries 

experienc ing rapid increase s in concentrat ion were predominately consumer 

good industries which had experience d  important p roduct nnovat ions and/or 

large-scale adver t is ing campaigns . This indicates that successful advertising 

leads to a large market share . 
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1 8 .  Wi thin many 2-digit industries there are only a few 4-digit industrie s  . 

Therefore , the only 4-digit industry specific  independent variables  inc l uded 

in the 2-digit analysis are CR4 , MES and GRO . For two 2-digit indus tries 

( tobacco manufacturing and petro leum refining and related industries)  only 

CR4 and GRO could be  included . 

• 

I 
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