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ABSTRACT

R

This paper reports the results of a test of structural

y

model of profitability, market structure, firm structure, and
expenditures on éales efforts. The test is carried out at the
divisional level, using the Line of Business sample.

It is shown that profitability acts as a signal for
resource reallocation, within markets and within firms.
Although market share has a significant positive impact on
profitability, this is not the case for market concentration.
Nonprice competition - sales efforts, research and development -
are seen to have significant impacts on performance, especially
when price competition is strong. The internal organization
of the firm is shown to have a significant impact on
performance. There is evidence of the exercise of countervailing
power from the supply side; the opposite appears to be the case

for the demand side of the market.



I. INTRODUCTION

The major purpose of this study is the development and

estimation of a structural model of industrial organization
for the American hﬁnufacturing sector. Subject to this over-
riding concern, we pursue two primary goals and one subsidiary
goal.

This study is one of a number of early projectsl fortunate
enough to have access to data generated by the Federal Trade
Commission's Line of Business Program. Although this data base
is relatively unfamiliar to students of industrial organization,
it offers a rich source of information about American industry.

Our first goal is to carry out this study in a way which
will facilitate the exploration of the properties of the LB data
base. To the extent that LB data is similar to (but less
aggregated than) familiar data, we have adopted specifications
which are similar to those commonly employed by students of
industrial organization. Our measure of profitability is
comparable to the familiar price-cost margin;2 our measure
of advertising is the ratio of expenditures on advertising to
sales. Novel results, if any, reflect new data and not novel
specifications.

At the same time, the LB Program generates a good deal of
data which is unique, at least among data sources describing
the whole range of manufacturing industry. This is particularly

true with respect to data describing the internal organization



of firms. Our second goal is to formulate a model of
industrial organization which will take advantage of the
unique characteristics of the LB data base to examine issues
which researchers have been unable to approach on a cross-
section basis.

A growing literature (Strickland and Weiss [1976]; Pugel
[1978]); Martin [1979a,b; 1982a,b); Caves, Porter, and Spence
[1980]) argues that industrial structure-conduct-performance
relations are intrinsically simultaneous in nature. A
methodological goal of this project is to take account of this
simultaneity in formulating and estimating our structural model
of industrial organization.

Section II, which develops our model, has three related
parts. In Part A we present a theoreticai analysis of the
pricing and advertising decisions of a multimarket firm. Part
B interprets the model and relates it to the structural

equations which are to be estimated. Part C, which describes

the specification of variables, contains an extensive literature

review and discussion of specific hypotheses to be tested.
Section III reports our empirical results. Section IV offers

a summary and concluding comments.
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II. MODEL SPECIFICATION

L

gt

A. A Formal Model

Outline

Oligopoly theory has provided the foundation for most
empirical studies of industrial organization. We begin with
the theory of monopolistic competition, although a place for
oligopolistic behavior will eventually be found.

Products of different producers are almost always differ-
entiated to some extent. Even where product characteristics
are relatively standardized, the package of goods and services
purchased by customers will vary depending on the source of
supply. Outlet location, accompanying services, and distri-
bution channels will all vary from supplier to supplier. 1In
a world of firms which operate in many industries, suppliers
within any one industry will be components of organizations
with differing characteristics; this also differentiates
products taken from different suppliers. So long as there
are search costs which must be borne by customers seeking
alternative sources of supply, each firm will have a pool
of customers - a demand curve - which within limits it can
call its own. Monopolistic competition will provide a suit-

able framework to analyze behavior in such a world.



Price

We:begin with a discussion of a firm which produces just
one prodﬁct. We suppose that the firm recognizes a demand
curve, f(pt), describing the maximum amount the firm could
sell in one time period as a function of the price the firm
sets in that period.

We do not assume that all firms which produce competing
products perceive the same potential market. Each f£irm has
an estimate of the maximum amount which would be demanded, for
the combination of product characteristics and services which
it offers, at different prices. Different combinations of
product characteristics and services will attract different
pools of customers.3

We suppose that in period t the firm has a fraction Sy of
its own potential market; the gquantity the firm sells in period

t is then
(1) qg = (1+ g)ts f(p,)
t t t

where g is the rate of growth of demand. To simplify the
analysis, we assume that the firm selects one price which it
announces it will charge in all periods (pt = p for all t).
In a world of uncertainty, such a decision would in fact be

updated periodically.



The firm's share adjusts over time in response to the

price announced by the firm. We assume that

: k,G(p ~ B)
(2) 8 - 8 = t ’ t = 0,1,2,...,
(1 + 6)

where G(0) = 0, G'(*) < 0, and S is given.5 The parameter
P is a kind of limit price. When the firm announces a price
above p, its share declines in each successive period (although
the change declines by a factorl + 6 > 1 in each period).
When p > p, either new supplies of similar products are offered
or customers turn to suppliers who offer different combinations
of product characteristics and services. In the tradition of
limit price models, we take p as given. It is clear, however,
that in a complete model p would depend on the prices, product
characteristics, and services offered by competing suppliers,
as well as the magnitude of search costs.

The parameter kl (which eventually assumes an important
role) governs the rate of response of share to price. We

assume that k, and G are such that share always remains

1
between zero and one.

The similarity of this model to those of Gaskins (1971)
is obvious. Because we begin with the theory of monopolistic
competition, we need not identify our supplier as a dominant

firm, and we do not explicitly model a "fringe" of rival

producers.



The firm's problem is to select a price p to maximize

3 Z(1+1) S(p-clg,
t=0

where c¢ is the constant average and marginal cost of production

and
t
(4) q = (1+ g) s f(p) t =0,1,2,...

with S given and subject to equation (2).

The assumption that the firm selects one price which it
announces for all future periods eliminates much of the
mathematical complexity usually associated with intertemporal
optimization problems, without changing the essential nature
of the results. Substituting (4) into (3), the firm's problem
becomes the selection of p to maximize
(5) (p - c)£(p) tﬁé-ll—}—%ﬁst :

From equation (2), it is easy to show that

-1 + § 1
(6) s = s, + k,G(p - p) 1 - —-: .
t 0 1 8 (1 + G)t
It can then be shown that
s l+gt. _ l+r _ =
(7) tiél T St o g[so + k,G(p - p)]
where
(8) k = (1+48 U+ g) k .

2 r+ 6 + 6r - g1

o s



Thus the firm selects p to maximize

X

-9

9 g - £ sy + kE(p - B)]

-

The optimal price will satisfy the following condition: ’

(p - c)sz'(p -

)

(10) p+§—'(-%%-y- = C -

s, + k,G(P - P)

NP

As expected, marginal revenue is held below marginal cost

because of the present discounted value of future losses of

market share engendered by a marginal increase in price. It

is then a straightforward but tedious exercise in comparative

statics to establish from the first order condition that

3p

(11) %, < 0 .

From equation (8) and (11), we can easily
ap

(12a) 3k, < 0 .
3p

(12b) 56 > 0 .
ap

(12c) 5g < 0 .
3p

(124) = > 0 .

show that

Hence increases in either the rate at which the impact of price

on share declines (8) or the rate at which future losses of

share are discounted (r) increase price.

In contrast,

increases



in the growth rate of demand (which increase the loss of sales
corresponding to any loss of share) and increases in the
sensitivity of share to price (kl) decrease price.

Because

e (P-¢c _ ¢
(13) 5P B ) p2 > 0

the comparative static effects given by the equations (12)
for price carry over to profitability as measured by the price-

cost margin.
Price and Advertising6

We now suppose that the firm has an additional control
variable, which we will call advertising. It will be clear
that a similar analysis could be carried ouf for other
strategic variables of the firm which influence demand (such
as non-advertising expenditures to promote sales or product-
differentiating research and development).

Suppose that both the potential market of the firm and
the rate at which the firm's share of that market changes

depend on current advertising:
(14) q, = 1+ qts £(p,n
t t !

k,G(A,p - P)
(15) i s - s = .
t L+ 8t

Hy v %



We assume fp < 0 and fA > 0. In addition, we take G(A,0) = 0,

G, > 0-and Gp < 0. Ifpc<p, so that G > 0 and the firm is

A
gaining ‘share, then advertising increases the rate at which

Hiyy ¢ %

share is gained. If p > Pr so that G < 0 and the firm is

losing share, than advertising decreases the rate at which

share is lost. For simplicity, we suppose that the firm selects
one price level and one advertising level for all future periods.

The firm acts to maximize

(16) Il + 1) ((p - c)q, - PhA]
t=0

subject to (14) and (15) (where pﬁ is the price of advertising
in period t). 1It is straightforward but tedious to show that

the firm acts to maximize

l +r
r-g

(P - c)£(p,A)[sy + K,G(A,p - )] = A Z(1 + 1) p}

t=0

(17)

where k2 is given by equation (8).
The first order condition for maximization with respect
to price is

(18) P+ F R} = c-

p sy *+ k,G(a,p - P)

(P - C)szp(Alp - pP) f(p,A)
fp(P:A)

which may be compared to equation (10). The first order
condition for maximization with respect to advertising may

be written

(19) [ 51+ ) tphR -1 2L

122 + k,G) + ¢ k,G] .
£=0 t'pt 2

r - C
g5 [eg,a 50 G,A 2



10

where € is the elasticity of demand with respect to adver-

£,A

t:i.sing,;:;:G’A is the elasticity of G with respect to advertising,

and arguments have been omitted for compactness. The left hand
side of (19) corresponds to the advertising-sales ratio in the
conventional Dorfman-Steiner formulation. The right hand side
consists of two terms, one involving the elasticity of demand
with respect to advertising and the other the elasticity of

the rate of share response with respect to advertising. The
assumption that GA > 0 insures that the second righf'hand side
term is positive. When advertising reduces the rate at which
share is lost, firms will advertise more intensely on that

account than they otherwise would.
The Multi-Product Firm

We now extend the above model to the case of a firm which
produces a number (N) of distinct commodities. Such a firm
will possess a number of common assets (brand name; R & D
program; corporate management team) which will be allocated
among the divisions of the firm to maximize overall profit.
Suppose that the present discounted value of firm profit on

product i is

(- -]

JEO+ 07y - elaglay, - P

(20) T

"y
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where
(21) i q = (1+g )ts £f(p.,A;) -
it i it i1 -
and
(22) s, - s = kliGi(Ai'pi ~ Py
i, t+1 it (1 + 6 )t
i
and S:0 is given. The index i now refers to the firm's

production of product i. The parameter a is an index of the
allocation of the (tangible and intangible) common assets of
the firm to the production of good i. We assume that ci(ai) < 0.
For simplicity, we suppose that the firm makes a once and for all
allocation of such resources.

The overall profit maximization decision of the firm is
then to select a vector of prices (pl,pz,...,pN), a vector of
advertising levels (Al,Az,...,AN). and an allocation of common
assets (al,az,...,an) to maximize

N

Z‘lTi-C((!l"'a +ooo+a) ’

(23) ™
i=1 2 N

where C(-) is the cost of the common assets of the firm. We
suppose that C' > 0 and C'' > 0.

By solving equation (22) recursively for product i share,
substituting that expression into equation (21), and substituting
that exﬁiession into equation (20), we obtain an expression for
Ty which, except for the presence of the subscript i, is identical

to (17). The firm acts to maximize
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N
. 1
= + . - . . . . o -
mT= (1 r)iilr = g}.[pl c; (a;)1£(p; /A ) [, o+ kG (A /Py
. y t_A
(24) - - A, I(1+ r) “p}
1 =0 t
- C(a1 + u2 + c.. + aN) .

The first order conditions for each price and advertising
variable will have the forms of (18) and (19), respectively,
with appropriate subscripting. The first order conditions for
common assets to product i will require the firm to allocate
common assets to industry i until the present discounted value
of the marginal reduction in average cost for product i equals

the marginal cost of common assets.

B. Interpretation

Our simplest model - of a one product firm with one
control variable (price) - provides the most clearcut
comparative static results (equations (12)). From the point
of view of empirical testing, the critical parameter is kl'
which governs the rate at which share erodes in response to
a particular price level. Any industry or firm characteristic
which reduces the sensitivity of share to price will
increase the optimal price and price-cost margin. We will
use this” argument to justify the inclusion of a number of
variables describing firm and industry characteristics in
the structural equation which we specify in explanation of

profitability.

o

"y
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The comparative static implications of the price-adver-

tising and multiproduct models are ambiguous (and for that

reason are not presented). This ambiguity arises on two
distinct levels. The first involves certain partial deriv-
atives (for example, %% ) in the specific models which have

1
been written down. Many of these derivatives cannot be signed
in general. This problem is typical of theoretical models of
advertising in particular and industrial organization in general.
As indicated in a recent survey (Comanor and Wilson [1979, p. 457]):

While these theoretical models are important for

their explanations of how advertising might work,

it is evident that no consensus has developed.

At the end of this discussion as at the beginning,

much depends on the effect of advertising on

demand elasticities, and there appears to be no

general rule. There are plausible models on both

sides of the issue, so that any resolution of this

controversy depends on the empirical evidence.

There is, however, a deeper ambiguity, which goes beyond
arguments about the signs of particular derivatives to the
robustness of results across models. For example, it is a
clear implication of Dorfman-Steiner type models that the
relationship between advertising and profitability will be
positive (Schmalensee [1972, pp. 20-43]); this includes
equation (19). But a very reasonable generalization of the
basic Dorfman-Steiner model by Cubbin [1981] suggests that

lower entry barriers, which would imply lower profitability,

may increase the optimal advertising-sales ratio. This
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indicates a possible negative relationship between profit-
ability 3nd sales efforts. In a narrow sense, this affects
our expectations concerning one aspect of the simultaneous
structure-performgnce relationship. From a methodological

perspective, however, it suggests that we maintain a sense

of skepticism concerning the predictions of particular models,

even if those predictions are unambiguous in the context of

the models which generate them. -

With this in mind, we outline below a simultaneous
equations model designed to test the relationships inherent
in the theoretical discussion of Section II-A. But where
the literature is ambiguous, or suggests that those models
are limited, we have attempted to fairly present arguments on
all sides. Like Comanor and Wilson, we argue that the
resolution of many of the research questions of industrial
organization will depend on the empirical evidence. Like
Samuelson [1964, p. 340], we argue that7

..othe first duty of an economist is to describe

correctly what is out there: a valid description

without a deeper explanation is worth a thousand

times more than a clever explanation of nonexistent
facts.

"
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C. Specification of the Model

-

Outline

We propose to estimate a five-equation subsystem of a
complete model of industrial organization. We attempt to
explain profitability, two measures of relative line-of-
business size (size relative to the market, or market share,
and size relative to the firm, or firm share), and two
measures of sales expenditures (expenditures on advertising
and other expenditures on sales efforts).

Our models suggest that any firm or industry characteristic
which influences the speed with which customers can locate
alternative sources of supply will influence profitability.
Certainly factors which describe what Williamson [1975, p. 8]
calls the outer environment - "... market structure measures
such as concentration, barriers to entry, excess demand, and
so forth" - Qill influence the sensitivity of the sales of any
one supplier to price. However, different suppliers in the
same industry are components of different firms, and the inner
environment of the firm will also influence the supplier's
ability to extract extraordinary profits (Williamson [1970,

P. 180; 1975, p. 8)]; see also Caves [1980]). Previous studies
of the impact of internal organization on performance have
generally relied on qualitative evaluations of firm structure.8

Using the Line of Business sample, we are able to construct
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quantitative measures of firm characteristics, including
advertising expenditures, other expenditures on sales efforts,
capital "intensity, research and development, diversification,
and administrative cost. Details of the definitions of these
variables, and the effects which we expect on performance, are
discussed below.

The models outlined above, which have price as a primary
control variable, implicitly determine firm sales as well. The
models thus provide an implicit explanation of a critical
element of market structure, namely market share. All else
equal, we expect that any firm or market characteristic which
reduces the rate at which customers switch to other suppliers
in response to price increases will increase market share. We
discuss below the specification of a structural equation,
explaining market share, which is consistent with this view.

Firm structure is itself endogenous (although the process
of firm diversification is not explicitly treated in the models
developed above). A basic element of firm structure is the
fraction of firm sales made in each product group within which
the firm competes. Firm or industry characteristics which
reduce these fractions increase diversification. We specify
below an equation explaining the fraction of firm sales which
takes p{ace in each industry within which the firm operates,

a variable which (by analogy with market share) we label "firm

share." We will assume that the intangible assets of the firm
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are allocated among divisions of the firm in proportion to
firm share.9
The models developed above suggest that industry and
firm characteristics which increase the sensitivity of demand
to advertising or the sensitivity of the rate at which
customers respond to price changes to advertising will increase
expenditures on advertising. By analogy, we expect a similar
effect for all types of expenditures on sales efforts. We
specify below equations which attempt to explain expenditures
on media advertising per dollar of sales at the LB level and
all other expenditures on sales efforts per dollar of sales
at the LB level in terms of explanatory variables which measure

either the impact of sales efforts on demand or the impact of

sales efforts on the rate at which share responds to price.

The Sample

The Line of Business Program employs an industrial
classification scheme which is sometimes more aggregated
than the 4-digit Standard Industrial Classification, but
usually less aggregated than the Input-Output Table Detailed
Industry classification. The complete 1975 sample contains
4527 LBs, which are components of 475 firms and 275 industries
(of which 261 manufacturing and 14 nonmanufacturing). We

consider manufacturing industries only in this study.10 All

LBs in industries described as "miscellaneous”™ or "not elsewhere

classified" were excluded from the sample on the grounds that

1t b
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such LBs will not operate in the same industry in a meaningful
economic sense; industry-level variables for such observations
would be ill-defined. Because lagged profitability appears

in the system, and because lagged values of other endogenous
variables were uséd as instruments, only LBs which were surveyed
in both 1974 and 1975 were included in the sample. This
eliminated a number of "births" and "deaths" - LBs which came
into or departed the survey. Others were eliminated following
a classification of Weiss and Pascoe [1981]. Because we
measure size by the natural logarithm of assets, observations
with nonpositive accounting values for assets were excluded
from the sample. One firm was excluded to avoid a potential

11

conflict of interest. The sample employed here contains

2297 LBs, components of 218 industries and 424 firms.

Endogenous Variables

Profitability

We employ a measure of profitability which, like the
price-cost margin derived from the Census of Manufactures, is
a rate of return on sales. The margin of total revenues and
transfers at the LB level over operating costs, media adver-
tising costs, other selling costs, and administrative costs

traceable to the LB is -expressed as a percentage of total

revenues and transfers,

B

"y
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‘Table 1: Distribution of 1975 Price-Cost Margin

N Lower Upper Number
= Bound Bound Of LBs
- 50% 75% 9
40 : 49.99 15
30 39.99 46
20 29.99 208 Maximum* 58.87
10 19.99 668 Mean 7.87
0 9.99 975 Minimum#* -125.80
-10 ~0.01 260 standard  14.06
-20 -10.01 67
-30 -20.01 22
-40 -30.01 8
-50 -40.01 4
-60 -50.01 5
-90 -60.01 4
-190 -90.01 6

*To prevent disclosure of values pertaining to individual LBs,
extreme values of LB data reported in this table and elsewhere
in this paper are the arithmetic averages of the six extreme
values.

At this point we confront the issue of common costs.
Any large diversified firm possesses (tangible and intangible)
assets Yhich are employed for the benefit of all divisions of
the firm. The expenses associated with such assets must be
subtracted from the revenues of the firm to calculate the

profitability of the firm, but they cannot properly be
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assigned or traced to any one LB of the firm. For the purposes
of the Fine of Business survey, expenses are divided into those
which cén be traced to particular LBs and those which cannot be
so traced. Nontraceable expenditures are then allocated to the
LB level by arbitrary accounting methods (which are described).
Since nontraceable expenditures cannot in principle be assigned
to any one LB, we do not subtract them when we compute our

measure of profitability, which is thus gross to the common

costs of the firm.12

Table 1 describes the sample properties
of this measure of profitability.

High profitability is a signal to reallocate resources.
To rivals, it is a signal to enter, or, if entered, to alter
product characteristics. For this reason, we include lagged

profitability13

as an explanatory variable in our market share
equation, and expect that greater lagged profitability will
result in a lower current market share (Orr [1974]), all else
equal. Profitability i§ likewise a.signal to reallocate
resources within the firm. We include lagged profitability

as an explanatory variable for firm share, and expect firm

share to be less for LBs with lower values of lagged profit-

ability.

The model of advertising developed above suggests (equation

(19)) that advertising will be greater, the greater the price-

cost margin. We include current profitability in our structural

equations for expenditures on media advertising per dollar of
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Table 2: Correlation Matrix, Market and Firm Structure Variables

- MS75 HERF72 FS75 DIVTS :
MS75 1.0000 0.4327 0.4262  0.1708 :
HERF72 . 1.0000 0.1389  0.0617
FS75 1.0000  0.4886
DIV75 1.0000
Minimum 0.0002 0.0016 0.0003  0.0396
Mean 0.0458 0.0571 0.1279  0.2564
Maximum 0.9592 0.2763 1.0000  1.0000
Standard  0.0846 0.0576 0.1949  0.1934

MS = market share; HERF = approximate Herfindahl index of
industry concentration; FS = firm share; DIV = Herfindahl
index of firm diversification across industries.

sales and expenditures on other sorts of sales efforts per
dollar of sales, and expect a positive impact. As noted
above in the discussion of the model of Cubbin [1981], a

negative relationship is possible.
Market Structure/Firm Structure

Market share (LB sales divided by industry sales) is a
fundamental element of market structure. Firm share (LB sales
divided by firm sales) is a fundamental element of firm
structure. Measures of industry concentration and firm diver-
sification can be derived from market share and firm share

iespectively. The nature of each of these variables will be

discussed in turn.
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The LB market share figures employed in this study are

-

derived from the sales reported for individual LBs and industry
14

My 0 &

sales figures taken from the Annual Survey of Manufactures.
There are a number of channels through which market share may

influence profitability. Gale [1972, p. 413] indicates that

Large market share may be expected to yield high
profitability (1) by giving the firm a share-based
product differentiation advantage, (2) by allowing
the firm to participate in an oligopolistic group
tight enough to effect some joint restriction of
output, (3) by increasing the firm's bargaining
power in this oligopoly situation and (4) by
allowing the firm to take advantage of economies
of scale.

Scherer [1980, pp. 282-285] reviews attempts to distinguish
the market power aspects of market share from the scale economy
effects., This topic is the subject of ongoing research by
Shepherd (preliminary results in Shepherd [1979] suggest that
market power dominates scale economies for the firms in
Shepherd's sample) and Mueller [1981], who finds

In sum, efficiency and collusion are difficult to

separate conceptually, and when one makes assumptions

strong enough to allow separate, testable hypotheses
neither seems to be present in a large fraction of
industries, neither seems to account for the positive
correlation between profits and concentration
traditionally found.

We simply note here that a positive impact of market

share on profitability may reflect either the ability to

influence price or access to scale economies or both.
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We expect firms to expand where they enjoy market power
or have-access to scale economies; thus market share should
have a éositive impact on firm share.

There are externalities involved in the decision to
advertise or to engage in other sales efforts. Such activities
may engender a general increase in demand, benefiting rivals as
well as the firm which incurs the expense. The larger is market
share, the more likely is the firm which incurs the expense to
reap the benefits. For this reason, we expect a positive impact
of market share on advertising and on other sales efforts at the
LB level.

We expect market concentration to influence the rate at
which share is lost to rival producers when price rises, hence
to have an effect on profitability. The mainstream view is
that as market concentration rises so does the ease of (implicit
or explicit) collusion. In terms of the model presented above,
kl is expected to be a negative function of market concentration
(which by the back door introduces oligopoly into our model,
even though it is based in the theory of monopolistically
competitive markets).

Occasional alternative eﬁplanations of the impact of
concentration on profitability have been heard. Caves and
Porter [1976] point out that many of the factors which impede
entry and allow concentration to generate economic profit in

the long run also impede exit and can result in lower profit

)
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from time to time in the short run. Baumol [1982] describes
models within which (because of zero entry and exit costs)
as few és two suppliers generate a competitive outcome.

Where products are differentiated, we can imagine
circumstances in which the rate at which sales are diverted
to rivals if price rises increases with market concentration.
If price rises, customers must search to locate alternative
suppliers who offer a combination of product characteristics
and services which satisfy their needs. If the market is
concentrated, there is a small number of alternative suppliers;
search costs should be lower, all else equal. Similarly, when
the number of suppliers is small, rivals are unlikely to be
unaware of marketing opportunities created by changes in price.
If there are many suppliers, there will be many alternative
combinations of product characteristics available, but the
requisite search (and search cost) may also be greater. If
search costs are lower when markets are concentrated, and
producers do not successfully collude, then profitability may
be less in concentrated markets than in unconcentrated markets,

where each producer supplies a relatively small group of

consumers with strong preferences for his particular combination

of product characteristics and services.
Market power may have a positive impact on profit without
having a positive impact on the rate of profit on sales. For

example, a LB which enjoys market power because of a product
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differentiation advantage may earn a larger profit on greater
sales than it would in the absence of market power; if the
proportional increase in sales exceeds the proportional
increase in profit, then the rate of profit on sales will be
lower than it would otherwise be.

If firms which operate in concentrated markets tend to
specialize in those markets, then the impact of concentration
on firm share will be positive. A negative impact of market
concentration on firm share will suggest that firms in
concentrated markets tend to diversify outside of such markets.

Comanor and Wilson [1974, pp. 144-5] expect a positive
impact of concentration on advertising intensity in industries
which produce a homogeneous product, but suggest probable
negative effects when the product is heterogeneous. They
adopt an agnostic stance with respect to the expected impact
of market concentration on advertising in a cross-section
study. We take the same position here concerning the expected
impact of market concentration on media advertising and on
other sales expenditures.

Our preferred index of market concentration is the

Herfindahl index of market concentration,
N.
3 2
(25) HERF. = z MSi.
. J i=1 J
(where Msij is the market share of firm i in industry j and

Nj is the number of firms in industry j). Since HERF is

Pty
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defined in terms of an endogenous variable, it is itself
endogen?ﬁs. We employ an approximate Herfindahl index
(MINL) of Schmalensee [1977]), which is computed from seller
concentration ratios reported in the 1972 Census of
Manufactures.

The variable which we have labeled firm share (FS) is
computed by dividing LB sales by firm sales. Each firm
possesses tangible and intangible assets which benefit all
divisions of the firm. Firm share is an index of the impact

of these assets at the LB level. For this reason, we expect

a positive impact of firm share on profitability and on market

share. If firm share has an impact on the intensity of sales
efforts, it is probably positive: the potential return to
advertising or other sales efforts will be greater, all else
equal, in larger divisions of the firm.

We measure firm diversification (DIV) by a Herfindahl
index of the diversification of firm sales across industries

(Berry [1974, 1975]):
M,

1 2
26 DIV. = L FS..
(26) 1= I i

(where FSij is the share of firm i sales accounted for by its
operations in industry j and Mi is the number of industries
within which firm i operates). Note that a greater value of
the diversification index means that the firm is less diver-
sified. Since DIV is defined in terms of an endogenous

variable, it is itself endogenous.
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If LBs which are components of diversified firms are more
efficieat (being able to shift resources to or from other
divisions of the firm as appropriate) or if they enjoy greater
market power than otherwise identical LBs because of access to
intangible firm assets, then diversification will have positive
effects on profitability and market share.15 If sales efforts
by different divisions of the same firm are complementary, then
the marginal benefit to the firm of media advertising or other
sales efforts by particular LBs will be greater than otherwise.
In this case, the expected impact of diversification on the
intensity of sales efforts is positive (and the expected sign
of the coefficient of DIV in the advertising and other sales
effort equations is negative).

These four variables (MS, HERF, FS, DIV) are all functions
of LB sales. Market share equals LB sales divided by industry
sales, but industry sales is the sum of the sales of all LBs
which operate in the.industry (in principle; of course, we do
not have observations for all LBs in any industry). Similarly,
firm share equals LB sales divided by the sum of the sales of

all LBs of the firm.16

Sales Efforts

LB .advertising per dollar of sales (LASR) includes all
expenditures on media advertising which can be traced to the
individual LB. Firm advertising per dollar of sales (FASR)

includes all expenditures on media advertising by the firm

L
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Table 3: Correlation Matrix, Sales Effort Variables

- LASR75 FASR75 IASR72 LOSR75 FOSR75

LASR75  1.0000 0.5523 0.5754 0.3236 0.2189
FASR75 . 1.0000 0.4344 0.2351 0.3830
IASR72 1.0000 0.3530 0.2428
LOSR75 1.0000 0.4918
FOSR75 1.0000
Minimum 0.0000 0.0000 0.0450 0.0000  0.0000
Mean 1.3941 1.4358 1.5963 6.6622 6.8633
Maximum  38.1429 14.0129 22.2260 50.7422 25.7237
Standard = 3.4522  2.0976 2.9360 6.7046  4.5958

LASR = LB expenditures on media advertising as a percentage

of sales; FASR = firm expenditures on media advertising as

a percentage of sales; IASR = industry average expenditures

on advertising as a percentage of sales; LOSR = LB expenditures
on other sales efforts as a percentage of sales; FOSR =

firm expenditures on other sales efforts as a percentage of
sales.

(traceable and nontraceable). Our industry advertising-sales
ratio (IASR) is taken from the 1972 input-output table.

Other selling expenses include salesmen, displays at the
point of sale, coupons, and trade and advertising allowances
to distributors (Weiss, Pascoe, and Martin [1982]). Other
selling expense as a percentage of sales at the LB level (LOSR)
includes only expenses which can be traced to the LB level.
Firm other selling expenses (FOSR) includes traceable and
nontraceable expenditures.

The sales expense variables are described in Table 3.
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As the previous quofation from Comanor and Wilson [1979]
suggest®, the expected impact of advertising and sales efforts
on profitability and market share is a subject of long-standing -
controversy. Boyer [1974] distinguishes between goodwill
advertising (which in terms of the models developed above we
would describe as reducing the rate at which share is lost
as price increases) and informative advertising (which has the
opposite effect). Industry-level studies have found a positive
impact of advertising intensity on profitability (for example,
Comanor and Wilson [1967]; Martin [1982a,b]). Empirical results
thus suggest that the impact of advertising and other sales
efforts on profitability will be positive, although we should
perhaps be neutral in principle.

If sales efforts do bind customers more closely to the
supplier who undertakes the sales efforts, then LBs which
invest heavily in advertising or other sales efforts per dollar
of sales should attract a larger pool of customers, . all else
equal, hence enjoy a larger market share. If firm-level
advertising or other sales efforts generate a brand name
which benefits all divisions of the firm, then FASR and FOSR
will have positive effects on profitability and on market
share, If advertising can be a tool of entry, then LBs which
operate in industries where the industry advertising-sales
ratio is large ought to have smaller market shares, all else

equal.
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If firm sales efforts generate a brand name which can

be expléaited in more than one industry, then FASR and FOSR

ought to be associated with lower firm shares for each LB of T
the firm. If differentiation is industry-specific, the

opposite will be the case. If high levels of industry adver-
tising signal vigorous competition, then firms are likely to
diversify into other industries. The expected impact of IASR

on firm share is negative.
Other Endogenous Variables
(a) Research and Development

Differences in technological opportunities across
industries will be an important factor in explaining variations
across industries in research and development expenditures
(Scherer [1980, p. 434]). 1In the absence of an effective way
to measure such variations, we do not attempt to specify a
structural equation to explain LB research and development
expenditures per dollar of sales (LBRD), although we treat it
as an endogenous variable.17

The expected impact of research and development activity
on profitability is subject to the same sort of ambiguity which
characterizes promotional activities. If research and
developﬁent either reduces cost or creates a product differ-

entiation advantage, then the impact on profitability and on

market share should be positive. However, in one of the few
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Table 4:° Correlation Matrix, Research & Development Variables

- LBRD75 FRD75
LBRD7S5 ° 1.0000 0.3153
FRD75 1.0000
Minimum 0.0000 0.0000
Mean 1.9468 2.2702
Maximum 8l.3223 30.5480
Standard 5.5978 3.9814

Deviation
LBRD = expenditures on R & D per dollar of sales by the LB;

FRD = firm expenditures on R & D per dollar of sales.

enplrical studies of the effect of research and development
on profitability, Caves, Porter, and Spence [1980, p. 234]
find a negative impact. They employ a sample of Canadian
firms, and interpret their finding to indicate that research
and development expenditures reflect defensive reactions to
international competition. Scherer [1980, p. 408] similarly
suggests that heavy investment in research and development
may signal a market environment in which actual and potential
competition is intense. If this is the case, it would
suggest that clients can move rapidly in response to price
increases. Under these circumstances, we expect a negative
relationship between research and development expenditures and
profitability and market share.

If an ongoing research and development program is the
kind of asset which can be exploited in more than one

industry, than the possession of such an asset will encourage
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Table 5: Correlation Matrix, Administrative Cost Variables

LBADMIN75 FADMIN75
LBADMIN75 _ 1.0000 -0.0067
FADMIN75 ' 1.0000
Minimum 0.0000 0.0000
Mean \ 6.5871 1.3518
Maximum 48.5276 16.2733 )
Standard 4.1015 1.6648

LBADMIN = administrative costs per dollar of sales traceable
to the LB; FADMIN = overhead administrative costs per dollar
of firm sales (not traceable to any LB).

diversification and reduce firm share. If research and
development activity and sales efforts are aiternative
strategies to differentiate the product, then advertising
per dollar of sales and other sales efforts per dollar of
sales will be negatively related to research and development

expenditures.
(b) Internal Organization

Williamson [1970, p. 180; 1975, p. 8] has emphasized the
ihportance of the internal organization of the firm in explain-
ing markeﬁ performance. His own work and that of his students
(Bhargava [1973]) has employed qualitative evaluations of
organizational form. He has emphasized the benefits of the
multidivisional form of internal organization (Williamson

(1970, p. 133]):
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....the transformation of a large business

firm for which divisionalization is feasible

from a unitary to a multidivisional form

organization contributes to (but does not

assure) an attenuation of both the control

loss experience and subgoal pursuit (...)

that are characteristic of the unitary

form. Realization of these attenuation

effects, however, requires that the general

office be aggressively constituted to perform

its strategic planning, resource allocation,

and control functions.

Firms which are operated under a multidivisional form,
and which are actually administered so that the potential
benefits of the multidivisional form are realized, will have
a higher level of administrative cost per dollar of sales
which cannot be traced to any particular LB. We measure
nontraceable administrative costs per dollar of sales
(FADMIN) , and expect to find a positive impact on profit-
ability and market share. If firms which have invested in
a corporate management team are more likely to diversify
(to fully exploit this asset), then firm share will be neg-
atively related to FADMIN.

In contrast, we expect that firms which do not benefit
from effective corporate control will have a high level of
administrative cost which can be traced to the LB level. We

expect such costs to be negatively related to profitability

and market share, and positively related to firm share.
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Table 6: Correlation Matrix, Size Variables

. LBKAP FKAP IKAP
LBKAP - 1.0000 0.3544 0.2519
FKAP 1.0000 0.1162
IKAP | 1.0000
Minimum 0.1487 32.4 46.7
Mean 95.7 1,121.3 3,020.3
Maximum 6,151.0  12,896.9 33,380.9
standard 374.1 1,674.1 5,460.6

(Dollar Values in millions).

(c) Size

The impact of firm size on profitability has been a
subject of recurring interest (Hall and Weiss [1967]); Marcus
[1969]; Shepherd [1972a,b]); likewise the impact of market
size on concentration (Pashigian [1969]; Ornstein et al [1973]).
We measure size by the natural logarithm of assets (Hall and
Weiss [1967, p. 322); Shepherd [1972a, p. 29]), and expect LB
size, firm size, and industry size to enter our structural
equations. For a detailed discussion of the definition of
LB and firm assets employed here, see Martin [1981], which
suggests that our results are robust to the use of alternative
definitions of assets. Industry assets are taken from the
Annual Survey of Manufactures.

Ornstein et al [1973] emphasize the importance of avoiding

approximately tautological relationships. For this reason, we
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exclude LB size and industry size from the market share
equation, and we exclude LB size and firm size from the firm
share equation, In fact, by dividing LB sales by industry
sales to obtain market share, we have allowed for variations
in industry size in the market share equation; by dividing
LB sales by firm sales to obtain firm share, we have allowed
for variations in firm size in the firm share equation. For
the same reason, we exclude the absolute firm size and industry
size variables from the profitability and sales effort equations,
which contain two measures of relative LB size (market share,
firm share) and one measure of absolute LB size (LOG (LBKAP)).18

All else equal, we expect large LBs and large firms to
enjoy capital cost advantages. For this reason, we expect
absolutely large LBs to be more profitable, and we expect LBs
which are components of large firms to have larger market
shares, than would otherwise be the case. The caveat of Caves
and Pugel [1980, p, 14] should, however, be noted:

It should perhaps be stressed, in light of

the common expectation that a large firm can

do anything a small firm can but not vice

versa (...), that the concept of mobility

barriers explains why smaller firms might be

systematically more profitable than large.

For instance, efficiently supplying small

(and profitable) but specialized niches of a

differentiated-product market may not be

consistent with the best use of a large
firm's strategic assets.
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Table 7: Correlation Matrix, Capital Intensity Variables

LBKSR FKSR IKSR
LBKSR 1.0000 0.3524 0.3038
FKSR ' 1.0000 0.2918
IKSR 1.0000
Minimum 0.0274 0.0628 0.0791
Mean 0.5159 0.5149 0.4094
Maximum 5.6477 1.7624 1.6778
Standard 0.4230 0.2038 0.2613

LBKSR = line-of-business capital-sales ratio; FKSR = firm
capital sales ratio; IKSR = industry capital-sales ratio.

All else equal, we expect a LB which operates in a large
industry to loom large in its firm. The expected impact of

industry size on firm share is positive.

Exogenous Variables19

Capital Intensity

Weiss [1974, pp. 198-9] suggests that when profitability
is measured by a rate of return on sales, the capital-sales
ratio should be included as an explanatory variable, to allow
for the normal rate of return on capital. For this reason, wg
expect tﬁe coefficient of the LB capital-sales ratio (LBKSR)
in the profitability equation to be positive.

Both the firm and the market allocate capital (Williamson
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Table 8: Scale Economy Variables

z MES CDR
Minimum 0.1000 23.3000
Mean - 2.7310° 89.0349
Maximum 24.7000 100.0000
Standard
Deviation 2.6959 12.4462

MES = average output of plants accounting for at least half
of industry output, as a percentage of industry output; CDR =
cost disadvantage ratio.

[1975, pp. 141-8]). The return per dollar of sales earned by
LB assets will depend on the opportunity cost of investing
those assets in LB operations, and this opportunity cost is
precisely the rate of return which could be earned elsewhere
in the firm or in the industry. We thus expect firm (FKSR)
and industry (IKSR) capital-sales ratios to be positively

related to the rate of return on sales.

Scale Economies

Entry conditions will be strongly affected by the nature
of production economies of scale. To capture variations in
such economies across industries, we calculate an estimate of
minimum efficient scale as a percentage of industry output
(MES) and the cost disadvantage ratio (CDR; as defined by
Caves, Khalilzaden-Shirazi, and Porter [1975]). We expect MES

to be positively and CDR negatively related to profitability
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and to market share. Firms which operate at efficient scale

in industries where MES is large are likely to have a sizeable <
investment in fixed assets. The possession of such assets g
will increase the return expected from diversification into

other industries within which the assets may be employed

(Caves and Porter [1977, pp. 257-8]). If this is the case,

MES will have a negative effect on firm share.
Demand Characteristics -

It has long been recognized that interindustry differences
in the price elasticity of demand will have an impact on
performance (Johnson and Helmberger [1967]). We allow for
differences in demand conditions across industries by measuring
the fractions of industry output going to different types of
consumers. From the 1972 input-output tables, we compute the
fractions of total commodity output going to final consumer
demand (CONS), to the Federal government (FEDSR), and to state
and local governments (SLSR).

It is natural to suppose that profitability will rise, all
else equal, the greater are sales to final consumer demand.
Such industries are likely to be more susceptible to product
differentiation, and less likely to face market power on the
buying sige (Weiss [1974, pp. 226-7])). Weiss [1974, p. 228]
finds a positive impact on industry profitability of an inter-

action variable which is the product of the four-firm seller
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Table 9: Industry Demand Variables

- Minimum Mean Maximum g;:?giign s
CONS | 0.0000 0.2126 0.9865 0.0065 :
FEDSR 0.0000 0.0383 0.6595 0.1107
SLSR 0.0000 0.0159 0.3049 0.0328
GR7475 -77.6121 2.4267 44.3757 14.0457
IMSR 0.0000 0.0619 -1.9287 0.0980
EXSR 0.0000 0.0606 0.4841 0.0633

CONS = fraction of commodity output going to final consumer
demand; FEDSR = fraction of commodity output going to the
Federal government; SLSR = fraction of commodity output going
to state and local governments; GR7475 = growth of industry
shipments between 1974 and 1975; IMSR = sales by importers

as a fraction of shipments by domestic producers; EXSR = export
sales as a fraction of shipments by domestic producers.

concentration ratio and the percentage of sales going to final
consumer demand. Industry-level studies for 1967 have found a
positive impact of CONS on profitability when this variable is
entered linearly (Martin [1979a, 1982a]), while industry-level
studies using 1972 data have found a negative effect (Martin
]1982b]) for the same specification.

The more important are sales to final consumer demand,
the more likely are expenditures on advertising or other sales
efforts to create product differentiation; we expect LASR and
LOSR to be positively affected by CONS. If product differen-
tiation is in fact established, such markets may be occupied
by small LBs serving specialized segments of the market, 1In

this case, the expected impact of CONS on market share is negative.
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Models of the impact of government-industry relationships
on profitability have emphasized the relative bargaining power
of government and industry (Agapos and Dunlap [1970]; Poirier
and Garber [1974]). Potentially, the Federal government has
great bargaining power with respect to firms in the private
sector, especially firms producing primarily defense-related
products. If this power is realized, industries which depend
on the Federal government for a large portion of the%r sales
should be less profitable, all else equal. On the other hand,
if those who view the Federal government-private sector
relationship as symbiotic (Marfels [1978]) are correct, then
sales to the Federal government should have a positive impact
on profitability (and on market share).

If the Federal government exercises its potential bargaining
power effectively, then activities aimed at cultivating product
differentiation are unlikely to be important for sales to the
Federal government. If the impact of FEDSR on profitability is
negative, then we expect similar negative effects of FEDSR on
LASR and LOSR,

In contrast to the Federal government, no single state or
local government is likely to exert much bargaining power with
respect to national suppliers. For this reason, profitability
is likely to be higher when a large fraction of commodity sales
goes to state and local governments. The expected impact of
SLSR on market share and firm share, if any, is unclear, but

advertising and especially sales efforts (to deal with multiple
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levels of local government) is positive.

Existing firms will earn more profit if demand increases
unexpectédly. The impact of the growth rate of industry sales
(GR7475) between 1974 and 1975 on LB profitability should be
positive. Entry should also be easier when industry sales are
rising, all else equal. This will tend to reduce market share.
If LBs in growing industries tend to grow more rapidly on that
account, they will for that reason have a larger firm share.
The returns from successful product differentiation will be
greater in growing industires; the expected impact of industry
growth on advertising and other sales efforts is positive.

Although the ratios of export sales (EXSR) and import sales
(IMSR) to sales by domestic producers provide information about
demand conditions, they may also provide information about the
nature of entry conditions. With respect to exports, Pugel
[1978, p. 16] argues that

...exporting increases the rewards to innovation by

expanding the market for innovation. These greater

rewards may be protected from the competitive

process by barriers to entry based on patents,

secrecy, or capital costs. Export profits may be

enhanced by the lesser antitrust restrictions on
export marketing collusion among domestic producers.

For these and other reasons,20

Pugel expects a positive effect
of exports on profitability, which his results confirm.

When an important part of domestic sales is imported, the
ability of customers to find alternative sources of supply when

prices rise will be increased. To the extent that importers

»
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have different interests than domestic producers, it will be
more difficult to maintain any sort of oligopolistic coordin-
ation (the comments of Newman [1978) on goal congruence are
relevant here). We expect the impact of IMSR on profitability
to be negative.

If (to anticipate the countervailing power argument
presented below) import competition tends to encourage domestic
concentration, then LBs in industries for which imports are
important will tend to have higher market shares, all else

equal, than they otherwise would.
Countervailing Power

The essence of the countervailing power argument (which
to some extent we anticipated above in our discussion of the
impact of government purchases on performance) is that the
exercise of market power by actors on one side of a market will
be restrained by economic power which arises on the other side
of the market. We calculate for each industry an average
Herfindahl index of concentration among supplying industries
(SHERF), weighted by (current and capital account) purchases
of inputs, and an average Herfindahl index of concentration
among consuming industries (BHERF), weighted by (current and
capital account) shipments of output. As noted by Lustgarten-
[1976], such weighted average measures are biased upward if an

industry deals with a great many buying (alternatively,
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Table 10: Countervailing Power Variables

Minimum Mean Maximpm g:sgg:;gn
BHERF 0.0003 0.0795 0.7827 0.1352
SHERF 0.0035 0.0387 0.1420 0.0184
BDISP 0.0151 0.2555 1.0000 0.2693
SDISP 0.0126 0.1110 0.6570 0.1085
WASRB 0.0000 0.7426 6.1232 0.8147
WASRS 0.2200 0.8336 1.7042 0.2440

BHERF = weighted average of Herfindahl indices of concentration
of buying industries; SHERF = weighted average of Herfindahl
indices of concentration of supplying industies; BDISP =
Herfindahl index of dispersion of industry shipments; SDISP
Herfindahl index of dispersion of industry purchases; WASRB
weighted average advertising-sales ratios of purchasing
industries; WASRS = weighted average advertising-sales ratios
of supplying industries.

supplying) industries, each of which is relatively concentrated.
For this reason, we include with BHERF and SHERF a Herfindahl
index measuring the dispersion of sales across purchasing
industries (BDISP) and a Herfindahl index measuring the
dispersion of purchases of inputs across supplying industries
(sp1sp) . 2!

These variables should be negatively related to profit-
ability, since high values indicate that sales are made to a
few concentrated industries or that inputs are purchased from

a few concentrated industries. If concentration on either

the supply side or the demand side evokes concentration, then
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market share and firm share should be positively affected
by these-variables. If sales efforts are used to attempt to
neutralize countervailing market power, then advertising and
other sales efforts should be positively affected by these
variables.22
We also investigate the impact on advertising and other
sales efforts of average advertising intensity by supplying
industries (WASRS), weighted by (current and capital "account)
purchases of inputs, and average advertising by purqpasing
industries (WASRB), weighted by (current and capital account)
shipments of output. If the countervailing power view of the

world is correct, then LASR and LOSR should be positively

affected by these variables.
Distribution Channels

Wholesalers and retailers play a critical role in the
movement of goods throughout the economy (Ritz [1980, p. 43]):

The I-O tables do not trace actual flows of

commodities for resale to and from trade. If

trade were shown as buying and reselling

commodities, industrial and final users would

make most of their purchases from either (or

both) wholesale and retail trade.

Wholesalers may provide an important element of product

differentiation, depending on the package of services provided

with the product (O ffice of Management and Budget [1978, p. 241]):
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Table 11: Distribution Cost Variables

) . s . Standard

Z Minimum Mean Maximum Deviation -
WSOUT 0.0000 10.6986 76.4935 9.3033 ]
WSIN ' 0.4908 3.1022 12.6085 1.3595
RTLOUT 0.0000 12.3480 195.0184 19.0674
RTLIN 0.0000 0.0597 1.9064 0.1301

WSOUT = average wholesale expense of outgoing shipments, as
a percentage of output in producers' prices; WSIN = average
wholesale expense of incoming shipments, as a percentage of
input in producers' prices; RTLOUT, RTLIN similarly defined
for retail expense.

The chief functions of establishments included
in Wholesale trade are selling goods to trading
establishments or to industrial, commercial,
institutional, farm, and professional business
users; and bringing buyer and seller together.
In addition to selling, functions frequently
performed by wholesale establishments include
maintaining inventories of goods; extending
credit; physically assembling, sorting, and
grading goods in large lots; breaking bulk and
redistribution in smaller lots; delivery;
refrigeration; and various types of promotion
such as advertising and label designing.

Porter [1974] has argued that the retailer influences the
level of rents available to manufacturing and distribution
combined, as well as the allocation of such rents between
manufacturing and distribution, by dint of sales efforts within
the store. A similar argument may be made with respect to the
activities of the wholesaler in connection with transactions at

intermediate stages in the vertical chain stretching from raw

materials to the final consumer. The wholesaler can control
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the service level provided by his own sales force, the gquality
of delivery service, the nature of credit terms, the breadth
and depfﬁ of product lines offered to purchasers and the
emphasis within those product lines placed on the products of
particular suppliers. The wholesaler may vary his own margin
as needed to earn the loyalty of consumers.

For each industry, we compute (from input-output data
tapes) average incoming and outgoing wholesale and ;gtail cost
as a percentage of the value of the associated shipments.

These variables will be high when distributors provide essential

services, which are a large part of the value of the
combination of physical product and service taken by the final
consumer. The provision of such services will increase over-
all product differentiation, hence overall return, but will
also enhance the ability of the distributor to claim a greater
share of the overall return. The net impact on LB profitability
is unclear. 1In industry-level tests (Martin [1982b]), high
levels of retail cost, either incoming or outgoing, had a
positive impact on profitability, while wholesale expense
favored the shipping party (incoming wholesale expense had a
negative effect on manufacturing industry profitability, out-
going wholesale expense had a positive impact). |
If lagain along countervailing power lines), manufacturing
concentration increases when distributors exercise bargaining

power because they provide essential services, then market share



47

and firm share should be larger when the distribution variables
are large, all else equal. Following Porter [1974, p. 424], we
expect LASR to be less and LOSR greater where outgoing distri-

bution is greater.
Transportation Cost

From input-output data tapes, we measure incoming and
outgoing surface, air and pipeline transportation cost as a
percentage of the value of incoming and outgoing shipments,
respectively, in producers' prices.

Surface transportation (SURF) includes shipments by rail,
truck, and water. Pipe transportation costs are associated in
the input-output data tapes with the shipments of three
commodities - coal, crude petroleum and natural gas, and
petroleum refining. Only petroleum refining appears in our
sample of LBs which operate in manufacturing industries.
Outgoing pipe transportation cost would thus serve as an
industry-specific dummy variable, and is excluded for that
reason. Incoming pipe transportation cost measures the
importance of petroleum-related products as inputs.

High surface transportation costs are likely to indicate
local markets, hence greater profitability associated with a
given market share or level of market concentration (when
those variables are measured on a national basis). High
levels of air transportation cost, on the other hand, probably

indicate more nearly national markets, suggesting a greater

-
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Table 12: Transportation Cost’Variables

- Minimum Mean Maximum g::?i:ign
SURF OUT 0.0000 3.3359 44.5071 4.3011
SURF IN T 0.2122 2.0453 13.1838 1.8813
AIR OUT 0.0000 0.1112 1.3854 0.2194
AIR IN 0.0000 0.0266 0.2797 0.0405
PIPE IN 0.0000 0.0456 | 3.4565 0.3722

SURF OUT = rail, truck, and water transportation expense of
shipping industry output, as a percentage of industry output
in producers' prices; AIR OUT = air transportation expense of
shipping industry output, as a percentage of industry output
in producers' prices; SURF IN and AIR IN similarly defined
for the industry's inputs; PIPE IN = pipeline transportation
expense of delivering the industry's inputs, as a percentage
of the value of those inputs in producers' prices.

degree of effective competition associated with any given
values of the variables which déscribé ﬁarket structure.

These variables may also proxy differences in product
characteristics: products which will bear a high level of
air transportation cost per dollar of sales are likely to be
of high value per unit weight and volume. Products for which
surface transportation cost is high are likely to be bulky
and of low value per pound. l

Scherer et al [1975, p. 187] indicate that high transport
costs encourage multiplant operation. This may reduce the
regional nature of markets which are characterized by high
transportation costs, as firms integrate horizontally across

distinct geographic markets. Similarly, when transportation
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(or, for that matter, distribution) expense is great, firms
may have incentives to integrate forward into transportation
(respectively, distribution). This would tend to reduce firm

share, all else equal,
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III. RESULTS

Tabie 13 lists the variables used in this study. Table
14 outlines the five equations which are estimated. For
estimation purposes, variables with the superscript "E" in
Table 15 are treated as endogenous. Following Kelejian [1971],
squares and cross-products of a number of instrumental variables
were included as instrumental variables. -Each equation is
identified with respect to the other equations in this subset
of a complete model.

Examination of the residuals from ordinary least squares
regressions suggested the presence of heteroskedasticity. The
estimates reported in Table 15 are corrected for heteroskedas-
ticity on the assumption that the variance of the error term
is multiplicatively related to LB sales, firm sales, and
industry sales?3 Ravenscraft [1981] gives an extensive treatment
of the heteroskedasticity problem for the profitability equation.
Tables 17 and 18 (Appendix) report estimates which are not
corrected for heteroskedasticity.

For simplicity, we confine outselves to equations which
are linear in the variables and the coefficients to be esti-
mated. Ravenscraft [198l] examines interaction effects for

the profitability equation.
A. Profitability

As expected, lagged profitability has a significant

negative impact on market share and a significant positive




Table 13:

PCM .
MS =
HERF :
FS

DIV

LASR
FASR
IASR
LOSR
FOSR

MES

CDR

CONS
FEDSR
SLSR

GR7475
IMSR

EXSR

BHERF
SHERF
BDISP
SDISP
WASRB
WASRS
WSOuT
WSIN
RTLOUT
RTLIN
SURF OUT
SURF IN
AIR OUT
AIR IN
PIPE 1IN
LBRD

FRD
LBADMIN
FADMIN
LOG (LBKAP)
LOG (FKAP)
LOG (IKAP)
LBKSR
FKSR
IKSR
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Variable Names and Descriptions

LB profitability as a percentage of sales.
LB market share.
Herfindahl index of industry concentration.
LB firm share.
Herfindahl index of firm diversification.
Expenditures on advertising per dollar of LB sales.
Expenditures on advertising per dollar of firm sales.
Expenditures on advertising per dollar of industry sales.
Expenditures on other sales efforts per dollar of LB sales.
Expenditures on other sales efforts per dollar of firm sales.
Minimum efficient scale as a percentage of industry output.
Cost disadvantage ratio.
Fraction of commodity output going to final consumer demand.
Fraction of commodity output going to the federal government.
Fraction of commodity output going to state and local
governments.,
Percentage growth of industry shipments from 1974 to 1975.
Sales by importers as a fraction of shipments by
domestic producers.
Export sales as a fraction of shipments by domestic
producers.

.Average of Herfindahl indices of buying industries.

Average of Herfindahl indices of supplying industries.
Herfindahl index of dispersion of industry shipments.
Herfindahl index of dispersion of industry purchases.
Average of advertising-sales ratios of buying industries.
Average of advertising-sales ratios of supplying industries.

Percentage wholesale expense of outgoing shipments.
Percentage wholesale expense of incoming shipments.
Percentage retail expense of outgoing shipments.
Percentage retail expense of incoming shipments.
Percentage outgoing surface transportation cost.
Percentage incoming surface transportation cost.
Percentage outgoing air transportation cost.
Percentage incoming air transportation cost.
Percentage incoming pipeline transportation cost.

LB expenditures on R & D per dollar of sales.

Firm expenditures on R & D per dollar of sales.

LB traceable administrative costs per dollar of sales.
Firm overhead administrative costs per dollar of sales.
Natural logarithm of LB assets.

Natural logarithm of firm assets.

Natural logarithm of industry assets.

LB capital-sales ratio.

Firm capital-sales ratio.

Industry capital-sales ratio.



Table 14: Equations To Be Estimated
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Table 15:

PCM75
* ki
Intercept 10.5059
(3.8114)
Profitability:
PCM75E
PCM74

Market Structure:

E 21
MS75 9.5728
(3.0120)
E *hk
HERF72 -40.8283
(5.8153)
Firm Structure:
E *k
FS75 3.5156
(2.0989)
E *k
DIV75 -2.5944
(1.7134)
Advertising:
E *
LASR75 0.1605
(1.3063)
E *
FASR75 -0.3141
(1.4742)
E L &2
IASR72 0.2407
(1.8642)

Two-Stage Least

MS75

* kK
-0.054530

(8.3214)

Ak
-0.000076

(3.2905)

21
0.068860
(16.4698)

0.003505

(1.2040)

0.000055
(0.2792)

0.000184
(0.4168)

*
-0.000419

(1.5339)

Squares Estimates

FS75

* Kk
-0.109324

(3.6213)

* k&
0.000421

(3.3298)

RhR
0.937900

(23.4424)

-0.064152

(0.9092)

0.000648

(0.6417)

* &
0.004849

(2.2930)

kR
-0.004404

(3.1650)

LASR75

*
0.9736

(2.5758)

*
-0.0087

(1.5798)

0.4155
(0.6844)

-0.3298
(0.2914)

0.1933
(0.5800)

-0.2709
(0.8742)

1

0.8420
(23.2985)

0.4192"
(15.9691)

L2 4

* &k

*R

LOSR75

2.06472"""

(2.6573)

*hn
-0.1281
'(11.3165)

*h
2.3791

(1.9065)

*R Rk
-7.3406

(3.1550)

0.1763
(0.2574)

-1.5450"
(2.4254)

-0.6037"
(8.1264)

0:3800"
(7.0422)

€9



Table 15: (Continued)

PCM75

Other Sales Efforts:

E Ak
LOSR75 -0.4347
(7.9006)
E hhk
FOSR75 0.4053
(5.0657)
Scale Economies:
[ 2 X ]
MES 0.4759
(3.7220)
CDR -0.0256
(1.2355)
Demand Conditions:
CONS -2.6876"
(1.4366)
L X X
FEDSR -26.9739
(2.7761)
L 2 2
SLSR 29.8476
(3.7428)
[ X 2
GR7475 0.1174
(6.1691)
L X
EXSR 9,2794
(1.8915)
IMSR -1.9315

(0.7626)

MS75

0.000028
(0.2714)

*hk
0.000426

(2.7014)

kR
0.002701

(8.9801)

0.000023
(0.4691)

=0.005076
(1.1772)

-0.007413
(0.4103)

=0.010756
(0.6007)

0.000045
(0.9941)

* %
-0.024546

(2.2058)

* %
0.014137

(1.8889)

FS75

-0.000438
(0.9278)

0.000062
(0.0849)

-0.000733
(0.5854)

-0.000296"
(1.5095)

0.007242
(0.3917)

0.006012
(0.0600)

-0.045520
(0.6760)

0.000193
(1.0138)

-0.034965
(0.7267)

0.008774
(0.3664)

LASR75

RhR
-0.1026

(7.3778)

0.5919"
(1.5557)

-1.9152
(0.9804)
*hk
4.6226
(2.5937)

0.0026
(0.6503)

LOSR75

' 1]
0.7194

(25.1675)

12
2.6619

(3.4038)

-4.3193
(1.0757)

kK
13.7877
"(3.7635)
'3
0.0172
(2.0995)

14



Table 15: (Continued)
PCM75

Countervailing Power:

Ak
BHERF 20.6457
(2.4959)
o
SHERF -23.4058
(1.6614)
Rk
BDISP 5.7204
(3.8221)
*h
SDISP -6.0651
(2.3577)
WASRB
WASRS

Distribution Expense:

khk
WSOuUT 0.0966
(3.0719)

Rk
WSIN -1.4129
(5.9183)
RTLOUT 0.0063
(0.2801)
RTLIN 1.3737

(0.6478)

MS75

0.003251
(0.2049)

0.020298
(0.6231)

0.002542
(0.7881)

-0.001954
(0.3464)

*h
0.000177

(1.9006)

* &
0.000931

(1.6894)

0.000028
(0.4586)

-0.005294
(1.0271)

FS75

-0.033435
(0.3821)

-0.085286
(0.6125)

0.010780
(0.7077)

0.014356
(0.4920)

0.000183
(0.5959)

0.000181
(0.0810)

0.000369"
(1.6378)

0.000676
(0.0318)

LASR75

1.5800
(0.9356)

1.7062
(0.6070)

-0.0912
(0.2872)
Rk
-1.5175
(2.8455)

*h
-0.1444
(2.0136)

-0.2851
(0.9615)

-0.0041
(0.7020)

*
-0.0789

(1.7132)

0.0049
(1.0034)

0.1608
(0.3466)

LOSR75
e

-0.1370
(0.0395)

*h
11.3224

" (1.9597)

0.4217
(0.6464)

-2.9280"
(2.6710)
X X
-0.3820
(2.5913)

* R
4.2853
(7.0317)

12
0.0501
(4.1945)
*hk
-0.4908
(5.1826)
*hk
-0.0252
(2.5013)

(0.0722)

*&k

SS




Table 15:

Transportation:

SURF OUT

SURF 1IN

AIR OUT

AIR IN

PIPE IN

(Continued)

PCM75

0.0970"
(1.3023)

kK
0.4175
(2.3463)
* %
-2.1971
(1.6950)

-2.2348
(0.3099)

rhk
-4.4208

(6.5948)

Research & Development:

LBRD75E

FRD7SE

* kR
-0.3172

(5.6813)
2T
0.2022
(2.8053)

Internal Organization:

" LBADMIN75E

FADMIN?SE

*&

-0.3359"
(5.2537)
L 2 X3
0.9386
(5.6620)

MS75

0.000068
(0.3655)

0.000105
(0.3070)

0.002953
(1.1890)

0.015173
(0.9861)

Rhk
=0.005906

(3.0778)

2T
-0.000298

(2.4581)

* k&
-0.000480

(2.9744)

*h
0.000294

(2.1956)

k&
0.001053

(2.9806)

FS75

kR
-0.001481

(2.9239)

h
-0.002973

(1.8998)

-0.016998"
(1.5142)

0.044969
(0.5935)

* %
0.041311

(2.0565)

0.000093
(0.1542)

*hk
-0.002678

(4.2792)

kK
0.001576

(2.5947)

* k&
0.006742

(3.8817)

LASR75

*k
=0.0207

(1.8788)

0.0043 °
(0.2971)

LOSR75

-0.0142
(0.6263)

*
0.0450
(1.5158)

9s
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Table 15: (Continued)
PCM75 MS75 FS75 LASR75 LOSR75
Size: ;- ’
E L 2 24 *

LOG (LBKAP) 0.6407 -0.0598 -0.1289

(2.4452) (1.2807) (1.3428)

E hhk
LOG (FKAP) 0.019187
(37.9691)
E hhk
LOG (IKAP) 0.024637
(9.7418)
Capital Intensity:
* ek

LBKSR -5.3201

(6.7304) 3

*hk '

FKSR 5.0932 '

(3.8150)
IKSR 1.8137"

(1.4237)
GOF 0.2484 0.2634 0.2799 0.4467 0.3944
DF 2258 2262 2262 2271 2271
* Indicates statistical significance at the 10% level.
LA Indicates statistical significance at the 5% level.
ik Indicates statistical significance at the 1% level.

Asymptotic t-statistics in parentheses. The goodness-of-fit measure (GOF) is the square
of the correlation coefficient between actual and fitted values; see Haessel [1975].
Superscript "E" indicates that the variable is treated as endogenous.
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impact on firm share. This is consistent with the argument
that profitability acts as a signal for the reallocation of
resource;. In view of the fact that the lag is for just one
year, the effects are reasonably large. An increase of one
standard deviation in lagged profitability causes market share
to decline by over 2% of mean market share, and causes firm
share to rise by almost 5% of mean firm share.

Current profitability has a negative and modestly signif-
icant impact on advertising expenses; its impact on other sales
efforts is also negative, and highly significant. This
constrasts with the industry-level effect of profitability on
advertising intensity, generally found to be positive (Martin
[1982b]), and on other selling expense per dollar of sales,
also found to be positive at the industry level (Weiss, Pascoe,
and Martin [1981]). Although our results contrast with those
at the industry level, they are consistent with the argument
of Cubbin [1981] that advertising intensity may increase when
entry is less difficult. They are also consistent with the
findings of Primeaux [1981]. Our results suggest that adver-
tising and other sales efforts become more attractive, as a
competitive strategy, when conventional price competition is

intense.
B. Sales-Related Variables

Market share has a positive and significant effect on

profitability, firm share, and other sales efforts. There

»
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is no significant impact on advertising intensity. As noted
above, the positive impact of market share on profitability
may reflect either market power at the LB level or the
realization of economies of scale.

The market concentration variable (HERF) has a negative
and statistically significant impact on profitability and on
other sales expenditures per dollar of sales. 'As shown in
Table 16, qualitatively similar results are obtained for the
profitability and other sales effort equations if market
concentration is measured by the four-firm seller concentration
index. There is no significant impact of market concentration
as measured by HERF on either firm share or advertising intensity.

The negative coefficient of HERF in the other sales effort
equation is consistent with the extension of oligopolistic
coordination to sales efforts in concentrated industries. The
negative coefficient of the Herfindahl index in the profitability
equation may reflect the prevalence of suboptimal capacity,
excess capacity, or X-inefficiency in concentrated industries
(Siegfried and Wheeler [1981]). It may reflect increases in
price below the economy-wide average during a period of
inflation (Weiss [1974, p. 200]). It may indicate that the
very impediments to entry which encourage concentration restrict
exit in the short run (Caves and Porter [1976]). It may reflect
the translation of market power into reduced risk (Hall and

Weiss [1967, p. 328); Gale [1972, p. 419]).
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With the exception of the exit barrier interpretation,
these explanations for a result which is in marked contrast
to the results of most industry-level studies rely on some
" sort of inefficiency occurring under concentration. This
sort of interpretation is not consistent with the estimated
effects of lagged profitability on market share and firm
share, which suggest that profitability is an effective signal
for resource reallocation. |

In terms of the model of the behavior of a diversified
firm developed above, the negative estimated coefficient of
the market concentration measure in the profitability equation
suggests that share is eroded more rapidly in response to price
increases in more concentrated industries, all else equal.
This will be the case if the search costs borne by consumers
seeking alternative suppliers are smaller when the market is
dominated by a few large suppliers.

One can argue that the familiar results of industry-level
studies of the relationship between profitability and market
concentration are not entirely comparable to the results
reported here. If we focus on market share and the Herfindahl
index of market concentration, we may write the profitability

equation as

where PCMij is the price-cost margin of the division of firm

i which operates in industry j and a, B are coefficients to be

3
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estimated. Multiplying both sides of equation (27) by the
market share of firm i in industry j (MSij) and summing over
all LBs which operate in industry j yields (in view of

equation (25))

(28) PCMj = (a+B)HERFj + .ceee ’

where PCMj is the industry j price-cost margin and omitted
terms are now weighted averages for the industry.
Thus the coefficient of the Herfindahl index of_market
concentration in an industry-level study reflects not only
the potential joint exercise of market power but also LB-specific
market power or the realization of scale economies, as reflected
in market share. This combination of effects cannot be
separated at the industry level. 1In view of the high correlation
between the Herfindahl index and the conventional measure of
joint market power, the four-firm seller concentration ratio,
this observation applies to studies which employ the four-firﬁ
seller concentration ratio as a measure of market concentration.24
The industry-level coefficient of the Herfindahl index
inplied by our disaggregated estimates (-31.2555) is negative and
statistically significant at the 1% level (standard error 6.7126).
This contrasts with the result of an industry level study

(Martin [1982b]) in which the directly estimated coefficient of

the Herfindahl index was positive and statistically significant.
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Substituting equation (25) into equation (27), we obtain

N
(29) ) PCM;, = oaMS; + ekzimsij + oene,
where

N.
(30) ZJMS. = 1 .

k=1 X3

Differentiating (30) with respect to own market share gives

N. -
3 J 3
(31) == (PCM..) = o + 2B[MS.. + I MS,. —= (Ms, .)]
aMSij ij ij k=1 kJ aMSij kj
k#i
where from (30)
_N
(32) 1+ zj ) (MS. .) 0
-1 BMSij | &)
k#i

Equation (32) embodies the constraint that if the market
share of one LB rises, the combined market shares of all other
LBs must fall (although in general nothing éan be said about
the way in which the market share of any particular LB will
change). The effect of this constraint is that the coefficient
of 2B on the right hand side of equation (31) is something less
than Msij' and may even be negative. If we begin with a
situation in which all firms but one have the same market share,
and the market share of that one firm increases, then the
coefficient of 2B in equation (31) reduces to the difference
between the market share of the unique firm and the common

market share of all other firms (this difference may of course
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be negative). Although other special cases can be analyzed,
we may refer to the mean value of market share for this
sample (fgom Table 2, 0.0458) and argue that on average the
coefficient of 28 in equatibn (31) will be sufficienfly small
that we can take a as the partial effect of a change in market
share on profitability, unless market share is very large.

Similar qualifications apply to the impact of market
share on firm share, advertising intensity, and other sales
efforts. Since firm share and the firm diversification index
are functionally related in precisely the same way that market
share and the Herfindahl index of market concentration are
related, a similar analysis applies to the role of firm share
in the profitability, market share, advertising intensity, and
sales effort equations.

Our resuléévg;égésf that LBs whiéh are large in their
firm and which are components of more diversified firms are

more profitable than they would otherwise be. If we write

the LB-level profitability equation as

-

(33) PCMij = AFSij + uDIVi + ...

where FSi. is the share of sales in industry j in the sales of
firm i and DIVi is a Herfindahl index of the diversification
of firm i, we may multiply both sides of equation (33) by FSij
and sum over all industries in which firm i operates. The

result is an implied firm-level profitability equation,

(34) PCM; = (A+u)1):[-vi + e .
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where the omitted variables are now weighted averages across
industries for the firm. The firm-level coefficient of the
diversiffbation index implied by our disaggregated estimates
is positive (0.9212), implying that more diversified firms
are less positive, but not significantly different from zero
(standard error 1.4653). ‘

Market share has a positive and significant impact on
firm share, which is consistent with the interpretation that
firms expand where they enjoy market power or scale economies.
Similarly, LBs which are large in their firm tend to have
larger market shares.

Neither market share nor market concentration has a
significant effect on advertising intensity. But LBs with
a large market share devote more resources to other sales
efforts, while LBs in concentrated industries devote fewer
resources to other sales efforts. The othér sales effort
per dollar of sales equation may be aggregated from the LB to the
industry level in the same way as the profitability equation
(equations (27) and (28)). The implied industry-level
coefficient of HERF in the other sales effort equation is
negative (-4.9615) and significantly different from zero
(standard error 2.0353).

The estimated coefficient of the diversification index
in the other sales effort equation is negative and statis-

tically significant, which means that diversified firms spend
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more per dollar of sales on sales efforts than less diversified
firms, a}l else equal. This will be the case if the return to
sales efforts in any one market by the diversified firm is
greater than it would otherwise be because it generates benefits
in other markets (which might well be the case for a firm

brand name).

C. Advertising and Other Sales Efforts

LB advertising has a barely significant positive impact
on profitability, while the effect of other sales efforts by
the LB is negative and quite significant. The impact of other
sales efforts on profitability is consistent with the negative
estimated coefficient of profitability in the other sales
effort equation, and reinforces the explanation that other
sales efforts are undertaken when conventional competition
is intense. Alternatively, other sales efforts may be an
effective tool of entry, improQing performance.

LBs which are components of firms which advertise
intensely themselves advertise intensely, and devote fewer
resources to other sales efforts. LBs which are components
of firms which spend heavily on sales efforts themselves spend
heavily on sales efforts, and advertise less intensely. It
appears that advertising and other sales efforts are alternative
strategies, and that firms tend to employ one or the other sort
of sales technique in all industries where they compete.

LBs which operate in industries characterized by a high

level of advertising per dollar of sales tend to be more profit-



66

able, to have smaller market shares, to be components of more
diversified firms, and to spend more on both advertising and
other salkes efforts than would otherwise be the case. Such
industries are probably characterized by a high degree of
product differentiation, with many producers or groups of
producers, each supplying a relatively small segment of the
market.

LBs which are components of firms which invest heavily
in other sales efforts tend on that account to be more
profitable and to have larger market shares. A firm-level
corporate marketing program is apparently a valuable asset,
which increases sales and the profitability earned on such

sales.
D. Scale Economies

Minimum efficient scale, as estimated here, has a positive
effect on profitability and on mérket share, but a negative
effect on firm share, as expected. The negative impact on firm
share is not significant. The impact of the cost disadvantage
ratio on profitability is negative, as expected, but statistically
insignificant. There is a negative and marginally significant
impact of the cost disadvantage ratio on firm share. When the

cost disadvantage ratio is large, small-scale operations are at

a relatively small disadvantage, in terms of labor productivity,
with respect to large-scale enterprises. It is not surprising
that LBs which operate in such industries tend to be smaller in

their firms, all else equal.
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E. Demand Conditions

LBs in industries with a large share of output going to
final consumer demand tend to be less profitable, to advertise
more intensely, and to devote more resources to other sales
efforts, all else equal.

LBs in industries with a high level of sales to the
Federal government are significantly less profitable, all
else equal; such sales have no significant impact on market
share, firm share, advertising intensity, or other sales
efforts.

In contrast, LBs which operate in industries with a
large fraction of sales going to state and local governments
tend tb be more profitable, to advertise more intensely, and
tp spend more on other sales efforts. The results with
respect to profitability are consistent with industry-level
results for 1967 (Martin [1982a]) and 1972 (Martin [1982b]).
Advertising and other sales efforts presumably reflect
marketing efforts directed toward multiple levels of local
and regional government.

As expected, LBs which inhabit growing industries are
significantly more profitable. They also tend to have smaller
market shares than would otherwise be the case, and to spend
more on non-advertising sales efforts.

Like Pugel[1978]), we find that LBs which operate in
export-intensive industries are more profitable. They also
tend to smaller in their industry, in a statistically

significant way. Export-intensive
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industries, on this evidence, are inhabited by small but
profitable operations, perhaps producing a differentiated
product for particular groups of customers (at home and
abroad).

LBs which operate in import-intensive industries are
less profitable, as expected, but the coefficient is not
significantly different from zero. Induséry import intensity
does have a significant positive impact on market share. This
is consistent with a countervailing power interpretation of

the effect of imports on market structure.
F. Countervailing Power

The estimates reported here are consistent with the
exercise of countervailing power from the supply side. LBs
which operate in industries facing fewer or more concentrated
supplying industries are less profitable. 'If supplying
industries advertise more intensely, then LBs spend more on
sales efforts per dollar of sales than would otherwise be the
case (although the direct impact of SHERF and SDISP on LOSR
is negative).

In contrast, the estimated coefficients for variables
describing the buying side of the market have signs which
are contrary to those called for by the countervailing power
hypothesis, LBs in industries which face fewer and more
concentrated buying industries are more profitable, all else

equal; if those industries advertise more intensely, then

[
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LBs spend less per dollar of sales on advertising and on
other sales efforts.

The4common, although unexpected, thread in these results
is that in both incoming and outgoing transactions it is the
supply side which benefits. A possible interpretation is that
LBs at all levels benefit to some degree from market power

located near the ultimate consumer.

G. Distribution Expense

Outgoing retail distribution expense has a significant
negative impact on other sales efforts, contrary to expec-
tations. The coefficient of outgoing wholesale distribution
cost in the other sales effort equation is positive, however,
as expected. For our sample of manufacturing LBs, sales
efforts are a strategy to be used against the wholesaler,
who deals with the immediate consumer, rather than the retailer,
who deals with the ultimate consumer,

In addition, LBs which operate in industries with a high
level of outgoing wholesale distribution cost tend to be more
profitable and to have larger market shares. High incoming
wholesale expense, which also increases market share, lowers
profitability (and both types of sales efforts).

Both incoming and outgoing wholesale expense increase
market share, hence concentration; this is consistent with a

countervailing power interaction between producer and wholesale
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distributor. 1In teims of profitability, wholesale distribution

expense favors the shipping party.

..‘
H. Transportation

Both incoming and outgoing surface transportation costs
have significant positive effects on profitability. This
suggests that LBs which operate in industries with high
transportation costs operate in markets which are less than
national in area. Such expenses also have a significant
negative impact on firm share. If firms which operate LBs
in industries characterized by high transportation costs
integrate into transportation activity, then the firm shares
of manufacturing LBs will indeed be less.

Outgoing air transportation expense has marginally
significant nega;ive é;fec;;—on profitability and firm share.
The effect on profitability is to be expected if products
distributed by air tend to move in national markets.

LBs which operate in industries for which petroleum-
related products are important inputs are less profitable,
have smaller market shares, and are components of less

diversified firms (i.e., have larger firm shares) than would

otherwise be the case.
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I. Research and Development ' .

Research and development expenditures at the LB level
have a sfatistically significant negative impact on both
profitability,-market share, and advertising intensity. This
suggests that research and development is an important strategy
in relatively unconcentrated industries (smaller market shares),
where price competition is strong (lower profitability), and
that it is an alternative to advertising.

Research and development at the firm level has a positive
effect on profitability but a negative impact on both market
share and firm share. A firm-level research and development
program is apparently the kind of asset which encourages
diversification (lower firm shares) and enhances profitability
in each industry where it is applied, perhaps by adapting the

product to fit the preferences of a particular market segment.25

J. Internal Organization

In this sample of divisions of large, diversified
manufacturing firms, divisions of firms with a high level of
administrative cost at the division level are less profit-
able and larger in their firm and their industry. Divisions
of firms which have a high level of overhead or common
administrative cost are more profitable and have larger firm
and market shares. An effective corporate management structure

enhances profitability at the LB level.
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Recall, however, that our measure of profitability at the
LB level_is gross to the common costs of the firm, By
aggregating our LB profitability equation to the firm level,
we can compute the implied impact of firm-level administrative
costs on firm-level profitability, when firm profitability is
net of such administrative costs.

To aggregate our estimated profitability equation to the
firm level, we multiply both sides of the equation by firm
share and add over all divisions of the firm (see the discussion
of equations (33) and (34)). The result is a firm-level gross
profitability equation in which one right hand side variable is
FADMIN75, with coefficient from Table 15 (since LBADMIN includes
traceable administrative costs only and FADMIN includes non-
traceable administrative costs only, the two coefficients are
not combined after aggregation). To obtain a profitability
equation at the firm level for which profitability is net of
firm level administrative cost, we then subtract FADMIN75 from
both sides of the equation. The right hand side coefficient
of FADMIN75 in this equation is 0.9386 - 1 = - 0.0614, which
is insignificantly different from zero (t-statistic 0.3704).
Corporate supervision enhances LB profitability but has no

significant impact on firm profitability.26

K. Size

LB size, as measured here by the natural logarithm of

LB assets, has a significant positive impact on profitability
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and a barely significant negative impact on other sales
efforts.. LBs which are components of large firms tend
fo haveviarger market shares, and LBs which operate in
large industries tend to have larger firm shares.

The impact of LB size on profitability as estimated here
parallels Shepherd [1972a), and contradicts Hall and Weiss

[1967] .
L. Capital Intensity

We argued above that LBs with a greater capital-sales
ratio should be more profitable, reflecting the normal rate
of return on capital. In fact, the estimated coefficient of
the LB capital-sales ratio is negative and statistically
significant. In view of the wide variations observed for
this variable within each industry (compare, in Table 7, the
range of LBKSR and the range of IKSR), high values of this
variable may reflect inefficient factor combinations.

We expect positive coefficients for the firm and industry
capital-sales ratios, since they reflect the opportunity cost

of capital. These expectations are confirmed.
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IV. CONCLUSION

We have examined an enormous range of issues which
fall wit;in the field of industrial organization. .The
following particuiar results may be singled out:
(1) Profitability serves as a signal for resource allocation
among industries and within firms. Rivals move resources into
industries where profitability is high, reducing the market
share of firms which operate in such industries; firms
reallocate resources internally away from divisions which
operate in less profitable industries, decreasing the share
of such divisions in the firm.
(2) Market share is a significant factor in increasing
profitability at the LB level. This may reflect either
market power at the LB level or the realization of scale
economies or both. In contrast, LBs which.operate in
concentrated industries tend to be significantly less
profitable, all else equal. Possible explanations for this
surprising result fall into two broad categories. The benefits
of joint market power may be diverted into the protection of
some sort of inefficiency. Alternatively, if search costs of
customers exploring alternative sources of supply are lower
when there are only a few relatively large suppliers, the
ability of individual producers to maintain prices above
the competitive level may actually be less in concentrated

markets.
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(3) LBs which are components of more diversified firms

tend to ?e somewhat more profitable than they would otherwise
be. -
(4) VLess profitaple LBs spend more on advertising and on other
sales efforts per dollar of sales, all else equal. The fact
that LBs spend more per dollar on advertising and other sales
efforts when profitability is low suggests that strategy turns
to product/service differentiation when price competition is
intense. The positive impacts of non-advertising sales efforts
at the firm level on profitability and on market share suggest
that such sales efforts do have some sarrier-raising effect.
LBs which operate in industries characterized by a high level
of advertising tend to be more profitable, to have smaller
market shares, and to be components of more diversified firms.
Such industries are likely to consist of a number of relatively .
independent strategic groups, each occupying a distinct segment
of product characteristic space.

(5) LBs which invest heavily in research and development are
less profitable, all else equal. It may be that research and
development is most attractive as a strategy when conventional
competition is intense. Neither LB- nor firm-level research
and development expenditures increase market share, although
firm-level research and development increases LB-level profit-

ability.
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(6) The internal organization of the firm - the level within
the firm at which administrative costs are incurred - is an
important, factor in determining the performance of the LBs
which constitute the firm. Managemént at the firm level
increases LB profitability; management at the division level
does not.

(7) Large LBs are more profitable. LBs which are components
of large firms tend to have larger market shares. LBs which
operate in large industries tend to be larger in their firm.
(8) There is mixed support for the notion that countervailing
power acts to restrain market power. This appears to be the
case from the supply side but not the demand side of the market.
The impact of sales to the Federal government and to state and
local governments on profitability can also be given a

countervailing power interpretation.

This study confirms the importance of nonprice competition
in industrial markets. The unexpected possibility that more
concentrated markets may yield superior performance, in terms

of profitability, clearly requires additional analysis.
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Appendix

Table 16 reports estimates, corrected for heteroske-
dasticity, with the four-firm seller concentration ratio
(measured in percentage terms) used in place of the approx-
imate Herfindahl index to measure market concentration.
Table 17 reports estimates using the approximate Herfindahl
index, uncorrected for heteroskedasticity. Table 18 reports
estimates using the four-firm seller concentration ratio,

uncorrected for heteroskedasticity.



Table 16:

Intercept

Profitability:

PCM75°

PCM74

Two-Stage Least Squares Estimates (Concentration Measured by CR4)

PCM75

Ak
13.1962
(4.7506)

Market Structure:

MS75C

cra72f

* xR
9.8198
(3.1213)
Rhk
-0.1145
(5.9726)

Firm Structure:

Fs75F
pIV75E

Advertising:

LASR7S-
FASR75C

IASR72E

R
3.3671
(2.0119)

-2.4306"
(1.6079)

*
0.1811
(1.4744)

*h
-0.3788
(1.7777)

*
0.2554
(1.9953)

MS75

* kR
-0.052866

(8.0304)

* kR
-0.000075

(3.2783)

Rk
0.068887

(16.4989)

0.003523
(1.2114)

0.000059
(0.3026)

0.000180
(0.4088)

* %
-0.000446

(1.6496)

FS75

Rhk
-0.100091

(3.2007)

*
0.000423

(3.3377)

* &

rih
0.927918

(23.3113)

0.000026
(0.1397)

0.000547
(0.5420)

*hR
0.005036

(2.3822)

*hR
-0.004462

(3.2277)

LASR75
Rhk

1.1581

(2.9643)

*
+=0.0084
1(1.5092)

-0.0094
(0.0157)

0.0043"
(1.3521)

0.2345
(0.7050)

-0.2822
(0.9104)

kR
0.8425

(23.3371)
233
0.4118
(15.7103)

LOSR75
L 2 2

2,2637

(2.8136)

-0.1286"""

(11.2555)

2.0973"

(1.7070)

I 2 X}
-0.0193
(2.9800)

0.1859
(0.2714)

223
-1.5806
(2.4758)

-0.6183"
(8.3160)
'Y X4
0.3848
(7.1297)

* R

8L



Table 16: (Continued)
PCM75
Other Sales Efforts:
LOSR75F -0.4352"""*
(7.9450)
E L X X ]
FOSR75 0.4185
(5.2428)
Scale Economies:
' YT
MES 0.4330
(3.4916)
L X
CDR -0.0360
(1.7268)
Demand Conditions:
*
CONS -2.8804
(1.5113)
FEDSR -2.3154
(0.7911)
[ X X}
SLSR 25.9443
(3.2289)
. L X X ]
GR7475 0.1137
(5.9462)
’ e
EXSR 10.8616
(2.2602)
IMSR -2.2458

(0.8871)

MS75

0.000022
(0.2102)

* kR
0.000423

(2.6852)

Rhk
0.002724

(9.0603)

0.000021
(0.4236)

-0.004882
(1.1210)

-0.003968
(0.6269)

-0.011114
(0.6143)

0.,000042
(0.9246)

T2
-0.026205

(2.4344)

*h
0.014007

(1.8558)

FS75

-0.000416
(0.8820)

0.000064
(0.0878)

-0.001392
(1.1851)

-0.000274"
(1.3945)

0.002857
(0.1541)

-0.035284
(1.2201)

-0.059016
(0.8654)

0.000198
(1.0312)

-0.040479
(0.8483)

0.013940
(0.5820)

LASR75

*kk
-0.1035

(7.4837)

0.4618
(1.1917)

-0.1547
(0.2755)
'3
4.3930
(2.4399)
0.0019
(0.4792)

LOSR75

* AR
0.7258

(25.4796)

'
2.2108
(2.7704)

-4.5887"
(3.9678)

* R

L2

* kK
12.5348

(3.3806)

0.0170"
(2.0636)

*

6L



Table 16: (Continued)
PCM75

Countervailing Power:

L2 2]
BCR4 0.0830
(3.7236)
L2 2
SCR4 -0.0903
(2.5311)
L2 2]
BDISP 6.5860
(4.3185)
LA X
SDISP -7.6650
(2.9662)
WASRB
WASRS

Distribution Expense:

21
wsouT 0.1291
(4.0367)

' 21
WSIN -1.3132
(5.5414)
RTLOUT 0.0061
(0.2705)
RTLIN 0.2751

(0.1307)

MS75

0.000013
(0.3004)

-0.000012
(0.1512)

0.002794
(0.8618)

-0.002628
(0.4679)

* &
0.000177

(1.8658)

rh
0.000920

(1.6650)

0.000020
(0.3318)

-0.005459
(1.0520)

FS75

-0.000245
(1.1253)

-0.000424
(1.1675)

0.009515
(0.6174)

0.019882
(0.6772)

0.000112
(0.3561)

0.000447
(0.2026)

0.000357"
(1.5845)

0.002650
(0.1258)

LASR75

-0.0011
(0.2221)

-0.0064
(0.9448)

-0.0878
(0.2709)
' 11
-1.4723
(2.7654)

*h
-0.1595
(2.1345)

-0.2240
(0.7504)

=0.0057
(0.9465)
' T
-0.0851
(1.8465)

0.0052
(1.0547)

0.3313
(0.7120)

LOSR75
Lo

-0.0049
(0.4920)

*
-0.0225

" (1.6049)

0.6781
(1.0163)
12
-2.7728
(2.5290)
'
-0.3481
(2.2617)
T
4.4368
(7.2163)

0.0539"
(4.3800)
[ X X}
-0.4776
(5.0325)
-0.0247"""
(2.4365)

-0.0924
(0.0965)

R

08



Table 16: (Continued)
PCM75
Transportation:
SURF OUT 0.1159"
(1.5275)
[ X
SURF 1IN 0.3181
(1.7589)
L X ]
AIR OUT -2.5304
(1.9401)
AIR IN 1.3405
(0.1854)
L X X ]
PIPE IN -4,.3190
(6.4586)
Research & Development:
E *hk
LBRD75 -0.3084
(5.5454)
E *hk
FRD75 0.2035
(2.8257)
Internal Organization:
. E L2 X
LBADMIN75 -0.3445
(5.3887)
E k&
FADMIN75 0.9379

(5.6679)

MS75

0.000032
(0.1684)

0.000079
(0.2252)

0.002703
(1.0859)

0.015913
(1.0207)

12
-0.005831

(3.0208)

* kR
-0.000301

(2.4836)

* k&
-0.000476

(2.9536)

*n
0.000294

(2.1912)

ki
0.001038

(2.9394)

FS75

*hk
-0.001590

(3.0725)

* R
-0.003541

(2.1898)

-0.017526"
(1.5502)

0.027572
(0.3596)

'
0.040850

(2.0343)

0.000073
(0.1209)

' 21
-0.002602

(4.1576)

1
0.001598

(2.6176)

0.006711"
(3.8656)

**

LASR75

* %
-0.0213

(1.9378)

0.0047
(0.3257)

LOSR75

18

-0.0144
(0.6353)
'
0.0501
(1.6839)



Table 16: (Continued)

PCM75 MS75 FS75 LASR75
Size:
E 21
LOG (LBKAP) 0.6362 -0.0591
(2.4334) (1.2667)
E kR
LOG (FKAP) 0.019177
(38.3631)
E hhk
LOG (IKAP) 0.024591
(9.8369)
Capital Intensity:
LE L]
LBKSR -5.3346
(6.7674)
L2 2]
FKSR 5.1486
(3.8658)
IKSR:" 1.0781
(0.8226)
DF 2258 2262 2262 2271
* Indicates statistical significance at the 10% level.
LA Indicates statistical significance at the 5% level.
LA 2 Indicates statistical significance at the 1% level.

LOSR75

. !

*
-0.1258
(1.3092)

2271

Asymptotic t-statistics in parentheses. Superscript "E" indicates that the variable

is treated as endogenous.

Z8



Table 17:

Intercept

Profitability:

PCM75F

PCM74

.PCM75

23
11.1791

(3.6122)

Market Structure:

MS75E

HERF72°

Firm Structure:

Fs75F

DIV75E

) Advertising:

LASR75F
FASR7S>

IASR72"

6.8523"
(1.6189)

* Kk
-43,4337

(5.3474)

2.7747"
(1.3682)
[ X'
-2.7769
(1.7192)

0.0882
(0.6925)

-0.1516
(0.6413)

0.2352"
(1.6178)

MS75

21
-0.147889

(7.8763)

*
0.000151
(1.3308)

: * Rk
0.222796
(25.2929)

**
-0.016998

(1.9875)

0.000362
(0.5287).

-0.000518
(0.4107)

*&
=0.002562-
(3.2840)

FS75

Rk
-0.236021

(5.0481)

Rk
0.000684

(2.4023)

2T
1.134975
(22.9805)

-0.026509
(0.2414)

0.000901
(0.5253)

0.001854
(0.5840)

* kR
-0.005440

(2.7619)

Two-Stage Least Squares (Uncorrected for Heteroskedasticity)

LASR75
' 2

0.8193

(2.0564)

*h
-0.0112
(2.0434)

0.2739
(0.3128)

-0.4248
(0.3245)

0.1647
(0.3926)

-0.2726
(0.8001)

* kR
0.8545

(20.7040)

Rk
0.4587

(15.5473)

LOSR75

Rk
240594

(2.5696)

*kn
-0,1059

" (9,6405)

1.6115
(0,9149)
LX)
-8|9638
(3.4033)

0.1552
(0.1839)
-2.0739"**
(3.0261)

~0.5229"**
(6,2982)
[ X X'
0.3744
(6.3086)

£8



Table 17: (Continued)
PCM75

Other Sales Efforts:

LOSR75° -0.3630
(6.2501)
E T2
FOSR75 0.3500
(4.0200)
Scale Economies:
L X X ]
MES 0.4684
(3.1829)
CDR -0.0289
(1.2476)
Demand Conditions:
*
CONS -3.0442
(1.4375)
ek
FEDSR -24.6219
(2.2919)
L X X7
SLSR 29,0932
(3.3543)
. [ X X
GR7475 0.1196
(5.5411)
*
EXSR 8.3906
(1.5389)
IMSR 0.1559

(0.0528)

MS75

0.000007
(0.0216)

0.000488
(1.0359)

*kn
0.010306

(17.6023)

-0.000038
(0.3078)

-0.031294"
(2.8214)

* &

. ik
0.219686

(4.0752)

0.052427
(1.1234)

0.000128
(1.1119)

i
-0.089091

(3.0685)

2
0.032222 .

(2.0408)

FS75

=0.000900
(1.1535)

-0.000404
(0.3466)

-0.002079
(0.9958)

-0.000223
(0.7163)

* kR
0.072731

(2.6163)

0.049971
(0.3391)

-0.149492
(1.2813)

0.000153
(0.5281)

-0.098720"
(1.3540)

0.004087
(0.1032)

LASR75

* R
-0.1149

(7.2479)

0.5567"
(1.3104)

-1.8585
(0.8358)

5.4005"
(2.9948)

0.0046
(1.0498)

* &

LOSR75

J

® Rk
0.6541

'(20.5124)

p8

Rk
3.0134

(3.5258)

-4,3793
(0.9790)
223
12.1737
(3.3557)

*
0.0164
(1.8645)



Table 17: (Continued)

PCM75

Countervailing Power:

BHERF 20.3092" "
(2.2134)

SHERF -16.5449
(1.0412)

[ X' X ]

BDISP 5.7859
(3.4143)

SDISP -3.4040
(1.1476)

WASRB

WASRS

Distribution Expense:

217
wsouT 0.1088
(2.9338)

21
WSIN -1.5837
(5.8879)
RTLOUT -0.0064
(0.2455)
RTLIN 2.6621

(1.1297)

MS75

* kR
=0.250562

(5.3502)

0.037485
(0.4471)

k&
0.036873

(4.1759)

o kk
=0.029920

(1.9396)

* R
0.000372

(1.8724)

0.000845
(0.6078)

0.000072
(0.5129)

0.009688
(0.7734)

FS75

=0.059758
(0.4700)

0.088319
(0.4165)

-0.008637
(0.3780)

* kR
0.113019

(2.9417)

'
0.001066

(2.1376)

0.001796
(0.5142)

0.000325
(0.9208)

-0.003766
(0.1197)

LASR75

1.6879
(0.8806)

1.9984
(0.6322)

-0.4587"
(1.2837)

CRRR
-1.6562

(2.6400)

-0.1339"
(1.6129)

-0.1767
(0.5329)

=0.0076
(1.0743)

-0.0666"
(1.2897)

'
0.0097

(1.8070)

0.0611
(0.1231)

LOSR75
B

0.2133
(0.0553)

-6.3138

"(0.9928)

-0.4753
(0.6612)

-3.1776"
(2.5177)

123
=0.4032

(2.4142)

4.1833"
(6.2732)

22
0.0528

(3.6827)
0.5427"**
(5.2200)

*R

-0.0182

(1.6814)

-0.0877
(0.0878)

* &

* &

S8



Table 17: (Continued)
PCM75
Transportation:
*
SURF OUT 0.1025
(1.2881)
* %
SURF IN 0.3195
(1.6613)
AIR OUT -1.9124"
(1.3778)
AIR IN -2.0358
(0.2481)
[ X X4
PIPE IN -4,7212
(5.3116)
Research & Development:
E khk
LBRD75 -0.4179
(6.7793)
E 21
FRD75 0.2589
(3.4150)
Internal Organization:
E khk
LBADMIN75 -0.5047
(7.2945)
L 2 2 ]
FADMIN75 0.8913

(4.6651)

MS75

* R
0.001511

(3.6971)

'3
-0.003820

(3.7900)

=0.001367

(0.1838)

*
0.057248

(1.3776)

21
-0.029037

(6.0910)

0.000180
(0.5411)

*
0.000659

(1.6032)

-0.000409

(1.0732)

ik
0.002808

(2.7169)

FS75

* ik
=0.003246

(3.1400)

*
-0.003418

(1.3121)

0.000592
(0.0318)

0.036960
(0.3348)

* Rk
0.037064

(3.0273)

0.000641
(0.7801)

223
-0.004512

(4.4795)

Rk
0.003093

(3.2711)

* &
0.004290

(1.6868)

LASR75

-0.0230"
(1.7470)

0.0027
(0.1774)

LOSR75

|

-0,0236
(0.8926)

*
0.0452

(1.4689)

98



Table 17: (Continued)
PCM75 MS75 FS75
Size:
E hhk
LOG (LBKAP) 1.1106
(3.9916)
E Rk
LOG (FKAP) 0.023128
(15.3760)
E ok k
LOG (IKAP) 0.042993
(11.3037)
Capital Intensity:
L2 2]
LBKSR -6.8136
(10.0263)
L XX
FKSR 4.9102
(3.3368)
*
IKSR 1.8587
(1.2972)
R? 0.4153 0.5388 0.5103
DF 2258 2262 2262
* Indicates statistical significance at the 10% level.
* Indicates statistical significance at the 5% level.
adady Indicates statistical significance at the 1% level.

LASR75

-0.0156
(0.2934)

0.5360
2271

LOSR75

1

0.0456
(0.4254)

0.6966
2271

Asymptotic t-statistics in parentheses. Superscript "E" indicates the variable is

treated as endogenous.

L8



Table 18:

Intercept

Profitability:

pcM75E

PCM74

PCM75

* R
13.9351

(4.4417)

Market Structure:

Ms75E

CR4E

Firm Structure:

FS75E

DIV75E

Advertising:

LASR75F
FASR75F

IASR75F

7.0791"
(1.6875)

*
-0.1186

(5.4396)

2.5951
(1.2813)

*
-2.6240
(1.6276)

0.1051
(0.8251)

-0.2067
(0.8773)

*

* &k

* %
0.2442

(1.6951)

MS75

12
-0.147983

(7.8021)

0.000180"
(1.5863)

hn
0.223122
(25.3085)

**
-0.106474

(1.9256)

0.000269
(0.3921)

-0.000252
(0.1994)

* Rk
-0.002442

(3.1509)

FS75

*AR
-0.216476

(4.5918)

Rk
0.000727

(2.5492)

' T2
1.109403
(22.6941)

*
0.000399
(1.3602)

0.000671
(0.3906)

0.002421
(0.7631)

' 21
-0.005640

(2.8923)

LASR75

Rhk
0.9992

(2.3945)

' 1
-0.0107

(1.9499)

-0.1776
(0.2057)

0.0031
(0.8748)

0.2220
(0.5302)

-0.2895
(0.8495)

0.8555
(20.7383)

*
0.4522
(15.2955)

Two-Stage Least Squares (Uncorrected for Heteroskedasticity)

.

*
-2.1084

LOSR75

RiR
2,0868

(2.4830)

ik
-0.1052

" (9.5014)

1.1626
(0.6688)

32
-0.0220

(3.0948)

-0.1891
(0.2242)

L2

(3.0719)

RhR
-0.5304

(6.3840)

hhh
0.3801

(6.3837)



Table 18:

(Continued)

PCM75

Other Sales Efforts:

LOSR75F

FOSR75

* k&
-0.3633

(6.2795)

* &
0.3597

(4.1424)

Scale Economies:

MES

CDR

* kR
0.4169

(2.9288)

o
-0.0403

(1.7243)

Demand Conditions:

CONS

FEDSR

SLSR

GR7475

EXSR

IMSR

-3.1811"
(1.4838)

-0.2894
(0.0893)

kR
25.5974

(2.9233)

* k&
0.1155

(5.3291)

* %
9.9558

(1.8628)

-0.1317
(0.0446)

MS75

0.000049
(0.1561)

0.000456
(0.9690)

0.010364"
(17.6038)

-0.000010
(0.0836)

* &

*kn
-0.033981

(2.9925)

. *iR
-0.078651

(4.6338)

0.053658
(1.1359)

0.000145
(1.2501)

* &k
-0.111058

(3.9000)

* kR
0.039114

(2.4668)

FS75

=0.000855
(1.0969)

-0.000578
(0.4974)

**
-0.003661

(1.8293)

=0.000146
(0.4690)

21
0.067894

(2.3838)

=0.015557
(0.3558)

-0.178148"
(1.5119)

0.000118
(0.4037)

* %
-0.127791

(1.7790)

0.009705
(0.2445)

LASR75

* kR
-0.1151

(7.2900)

-0.4648
(1.0852)

-0.0010
(0.0016)
* kR
5.3154
(2.9079)

0.0043
(0.9760)

LOSR75

i

* R
0.6591

'(20.7259)

33
2.6851

(3.1127)
21

-4.3268

(3.4210)

T
11.7113
(3.1811)

* %
0.0172

(1.9351)

68

am



Table 18:
PCM75

Countervailing Power:

(Continued)

2 1
BCR4 0.0834
(3.3931)
1]
SCR4 -0.0803
(1.9797)
2217
BDISP 6.6692
(3.8567)
Xk
SDISP -4.,9234
(1.6553)
WASRB
WSARS

Distribution Expense:

WSOUT 0.1426"
(3.7747)
*

WSIN -1.4864
(5.5667)

RTLOUT -0.0072
(0.2762)

RTLIN 1.5869

(0.6777)

* %

L2

MS75

223
=0.000613

(4.9149)

0.000144
(0.6743)

Rk
0.034948

(3.8922)

* &
=0.028613

(1.8534)

0.000264"
(1:3033)

0.000663
(0.4791)

0.000040
(0.2860)

0.008005
(0.6395)

FS75

=0.000307
(0.9144)

*
=0.000717
(1.3256)

-0.012478
(0.5345)

*kh
0.112898

(2.9308)

*h
0.000973

(1.9091)

0.001762
(0.5077)

0.000334
(0.9417)

=0.001390
(0.0443)

LASR75

=0.0009.
(0.1758)

-0.0032
(0.4127)

-0.4651
(1.2763)

* R x
-1.5814

(2.5027)

*
=0.1397
(1.6098)

(0.4764)

-0.0096"
(1.3154)

-0.0736"
(1.4244)

* %
0.0097

(1.8060)

0.2493
(0.5003)

LOSR75

1

=0.0055
(0.5117)

 =0.0028

(0.1777)

-0.3301
(0.4497)

-3.2437"
(2.5487)

*
=0.3435
(1.9656)

*
4.2251
(6.2773)

0.0549""*

(3.7174)
23

-0.5312

(5.1072)

-0.0176"
(1.6240)

0.0407
(0.0405)

* &

* &

06



Table 18: (Continued)
PCM75
Transportation:
*
SURF OUT 0.1188
(1.4688)
SURF 1IN 0.2391
(1.2165)
AIR OUT -2.2078"
(1.5818)
AIR IN 1.2587
(0.1530)
[ X X ]
PIPE IN -4,.6460
(5.2322)
Research & Development:
E hkk
LBRD75 -0.4107
(6.6880)
E 2T
FRD75 0.2616
(3.4542)
Internal Organization:
E 21
LBADMIN75 -0.5131
(7.4182)
E kAR
FADMIN75 0.8920
4,6778)

MS75

* &
0.001615

(3.9110)

ik
-0.003888

(3.7808)

-0.001170
(0.1558)

0.043267
(1.0286)

223
=0.028986

(6.0758)

0.000082
(0.2475)

*
0.000654
(1.5879)

=0.000353
(0.9245)

*
0.002759
(2.6673)

* &

FS75

i
=0.003908

(3.7006)

*
=0.003925
(1.4773)

=0.002923
(0.1559)

-0.003946
(0.0355)

* &
0.036653

(2.9967)

0.000584
(0.7117)

Rhk
-0.004437

(4.4024)

* kR
0.003164

(3.3408)

0.004067*
(1.6001)

LASR75

*h
-0.0231

(1.7666)

0.0041
(0.2662)

LOSR75

-0.0233
(0.8823)

0.0483"
(1.5688)

T6



Table 18: (Continued)

PCM75 MS75 FS75 LASR75
Size:
. E Rhk
LOG (LBKAP) 1.1147 -0.0194
(4.0120) : (0.3641)
E Rhk
LOG (FKAP) 0.023386
(15.5439)
E hhk
LOG (IKAP) 0.042804
A (11.3603)
Capital Intensity:
* k&
LBKSR -6.8405
(10.0865)
L 2 2]
FKSR 4.9589
(3.3783)
IKSR 1.0612
(0.7197)
R2 0.4178 0.5381 0.5108 0.5360
DF 2258 2262 2262 2271
* Indicates statistical significance at the 10% level.
[ X}

L2 X

Asymptotic t-statistics in parentheses.

Indicates statistical significance at the 5% level.
Indicates statistical significance at the 1% level.

is treated as endogenous.

LOSR75

.0.0487
(0.4538)

0.6960
2271

Superscript "E" indicates that the variable

Z6
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FOOTNOTES

1.

2.
3.

5.

8,

9,
10.
11.

12.

13,

Weiss and Pascoe [1981], Mueller [1981)], Long [1981],
Ravenscraft [1981], among others.

Discussed by Weiss [1974, p. 199].

The question of the selection of product characteristic/
service combinations is beyond the scope of this paper.
See Lancaster [1979] for a recent discussion.

A continuous-time version of this model, which does not
impose this assumption, is presented in Martin [19824].
Although we pose the problem in this way primarily to
obtain mathematical simplicity, an announced stable

price policy may in fact reduce the incentives of customers
to explore alternative sources of supply.

Study of the scale of initial entry is not without interest,
but waits accumulation of a time series sample.

For a similar extension of the models of Gaskins [1971],
see Martin [1979c].

This quotation is used by Adams [1982], in an essay on
methodology which merits attention.

For a survey, see Caves [1980]. Teece [1981] employs an
ingenious alternative approach.

Gale [1972, p. 413] ascribes a similar role to market share.
See Martin [1982c] for a study of wholesaling LBs.

The author has consulted in an antitrust case involving the
American Hospital Supply Corporation, which for that reason
was excluded from the sample. Comparison of the results
reported here with the results of Ravenscraft [1981] for
profitability suggest that the sample restrictions imposed
here will not critically alter the results.

See Long [1981] for evidence that the results of structural
estimation at the LB level are robust to alternative methods
of allocating common costs.

Morris Adelman has suggested in private communication that
current profitability may be a better measure of the
incentives for resource reallocation than lagged profit-
ability,When current profitability is substituted for
lagged profitability in the market share and firm share
equations, below, no substantive changes in the nature of
the results takes place.
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14. Partly because of differences in industry definition and
partly because of the treatment of vertical integration
in the Line of Business survey, market share estimates
for sum industries sum to more than one, and in some
cases exceed one. Ravenscraft [1981] employs an adjusted
set of market share figures. Early versions of this paper
were estimated with the market share estimates employed
here and with preliminary versions of the Ravenscraft
figures; empirical results were robust.

15. Berry [1974] finds no evidence that diversification
increases concentration; see also Scherer [1980, Chapter
12) and Caves [1981].

16. This may suggest the estimation of a single equation
explaining LB sales. Preliminary investigation of such
a model indicated that such an equation would display
a high degree of heteroskedasticity and involve a
complex combination of interaction terms, making
interpretation difficult. .

17. Scherer [1981] employs Line of Business data in a study
of research and development.

18, 1In addition, LOG(LBKAP) and LOG(IKAP) together will be
highly collinear with market share; LOG(LBKAP) and LOG (FKAP)
will be highly collinear with firm share.

19. Exogeneity is a matter of degree, and some of the variables
which we treat as exogenous are arguably endogenous. This
is true, for example, of the LB capital-sales ratio, which
our results suggest is not given by technical production
relationships. Our classification is acceptable for the
purposes of this study; for other purposes, it might well
have to be revised.

20, James Langenfeld has pointed out in private communication
that there tax advantages associated with export sales.

2l. The criticisms by Guth et al [1976] of Lustgarten [1975]
are not compelling. There are, of course, an infinite
number of indices of estimated buyer (or supplier) concen-
tration which can be computed from publicly available
data, Lustgarten's summarizes in a single index charac-
teristics of the concentration of all buying industries;
the index proposed by Guth et al uses only a subset of
this information.



22,

23.

24.

25.

26.

95

These variables exclude an industry's purchases of its
own output and exclude negative transactions. For
further discussion, see Martin [1982Db].

This may suggest an error components model of the
error structure, which is computationally difficult
in view of the unbalanced nature of the sample.
Tables 17 and 18 in the Appendix report estimates
which are not corrected for heteroskedasticity.

See Martin and Ravenscraft [1982) for further discussion.
Tables 16 and 18 report results obtained using the four-
firm seller concentration ratio in place of the approx-
imate Herfindahl index as a measure of market concentration.

James Langenfeld has pointed out that even though we have
treated R & D expenditures as endogenous, there may none
the less be a simultaneity problem here. It may be that
if we were able to estimate a properly specified
equation explaining LBRD75, we would find a negative
coefficient for PCM75; this may be the relationship that
we are picking up here.

I am grateful to David Ravenscraft for clarifying
discussion of this point. For wholesaling LBs, the
implied effect of FADMIN on firm-level net profitability
is positive, not negative; see Martin [1982c].



96

REFERENCES

Adams, W. "Economic Theory and Economic Policy," Review of
Social Economy, Volume 40, Number 1, April 1982, pp. 1 - 12.

Agapos, A. M. and Dunlap, P. R. "The Theory of Price
Determination in Government-Industry Relationships,"
Quarterly Journal of Economics Volume 84, Number 1,
February 1970, pp. 85-99.

Baumol, William J. "Contestible Markets: An Uprising in the
Theory of Industry Structure,"™ American Economic Review
Volume 72, Number 1, March 1982, pp. 1 - 15.

Berry, C. H. "Corporate Diversification and Market Structure,"”
Bell Journal of Economics Volume 5, Number 1, Spring
1974, pp. 196 - 204.

---—— Corporate Growth and Diversification, Princeton University
Press, 1975.

Bhargava, N. The Impact of Organization Form on the Firm:
Experience of 1920 - 1970, unpublished Ph. D. dissertation,
University of Pennsylvania, 1973.

Boyer, K. D. "Informative and Goodwill Advertising," Review of
Economics and Statistics Volume 56, Number 4, November
1974, pp. 541 - 548.

Caves, R. E. "Corporate Strategy and Structure," Journal of
' Economic Literature Volume 18, Number.l, March 1980, pp.
64-92 .

----- "Diversification and Seller Concentration," Review of
Economics and Statistics Volume 53, Number 2, May 1981,
pPp. 289-293.

Caves, R. E., Khalilzaden-Shirazi, J., and Porter, M. E.,
"Scale Economies in Statistical Analyses of Market Power,"
Review of Economics and Statistics Volume 57, Number 2,

Caves, R. E. and Porter, M. E. "Barriers to Exit," Chapter 3
in Essays on Industrial Organization in Honor of Joe S.
Bain, R. T. Masson and P. D. Qualls, editors, Ballinger,
1976.

----- "From Entry Barriers to Mobility Barriers: Conjectural
Decisions and Contrived Deterrence to New Competition,"
Quarterly Journal of Economics Volume 91, Number 2, May
1977, pp. 241 - 261.




97

Caves, R. E., Porter, M. E., and Spence, A. M. Competition in .
the Open Economy, Harvard University Press, 1980.

Caves, R. E. and Pugel, T. A. "Intraindustry Differences in
Conduct and Performance: Viable Strategies in U. S.
Manufacturing Industries,"™ Monograph Series in Finance
and Economics, Monograph 1980-2, New York University,
Graduate School of Business Administration, Salomon
Brothers Center for the Study of Financial Institutions.

Comanor, W. S. and Wilson, T. A. "Advertising, Market
Structure, and Performance,"”™ Review of Economics and
Statistics Volume 49, Number 4, November 1967, pp. 423-440.

----- Advertising and Market Power, Harvard University Press,
1974.

----- "Advertising and Competition: A Survey," Journal of
Economic Literature Volume 17, Number 2, June 1979,
pPp. 453-476.

Cubbin, J. "Advertising and the Theory of Entry Barriers,"
Economica Volume 48, August 1981, pp. 289-298.

Gale, B. T. "Market Share and Rate of Return,"” Review of
Economics and Statistics Volume 54, Number 4, November

Gaskins, D. "Dynamic Limit Pricing: Optimal Policies Under
Threat of Entry," Journal of Economic Theory Volume 3,
1971, pp. 306-322.

Guth, L. A., Schwartz, R. A., and Whitcomb, D. K., "The Use of
Buyer Concentration Ratios in Tests of Oligopoly Models,"
Review of Economics and Statistics Volume 58, Number 4,
PP. 488-492,

Haessel, W. "Measuring Goodness of Fit in Linear and Nonlinear
Models," Southern Economic Journal Volume 44, Number 3,
January 1978, pp. 648-52,

Hall, M, and Weiss, L. W. "Firm Size and Profitability,"
" Review of Economics and Statistics Volume 49, Number 3,

Johnson, A, C. Jr. and Helmberger, P, "Price Elasticity of
Demand as - an Element of Market Structure," " American
" Economic Review Volume 57, Number 5, December 1967,
PP. 1218-21.




98

Kelejian, H. H. "Two-Stage Least Squares and Econometric
Systems Linear in Parameters but Nonlinear in the
Endogenous Variables," Journal of the American
Statistical Association Volume 66, Number 334, June
1971, pp. 373-4.

Lancaster, K. Variety, Equity, and Efficiency, Columbia
University Press, 1979.

Long, W. F "Impact of Alternative Allocation Procedures
on Econometric Studies of Structure and Performance,®
manuscript, Line of Business Program, Federal Trade
Commission, July 1981.

Lustgarten, S. R. "The Impact of Buyer Concentration in
Manufacturing Industries,"” Review of Economics and
Statistics Volume 57, Number 2, May 1975, pp. 125-132.

----- "The Use of Buyer Concentration Ratios in
Tests of Oligopoly Models: Reply," Review of Economics
and Statistics Volume 59, Number 4, November 1976,
PP. 492-494.

Marcus, M. "Profitability and Size of Firm: Some Further
Evidence,"™ Review of Economics and Statistics Volume 51,

Number 1, February 1969, pp. 104-107.

Marfels, C. "The Structure of the Military-Industrial Complex
in the United States and Its Impact on Industrial
Concentration,"” Kyklos Volume 31, Number 3, 1978,
pp. 409 - 423, .

Martin, S. "Advertising, Concentration, and Profitability: the
Simultaneity Problem," Bell Journal of Economics Volume

10, Number 2, Autumn 1979a, pp. 639-647.

----- "Entry Barriers, Concentration, and Profits,"” Southern
Economic Journal Volume 46, Number 2, October 1979b,

pp. 471-88.

----- "Gaskins' Models of Entry Impedance," Econometrics
Workshop Paper No. 7902, August 1979c, Michigan State

University.

----- "Modeling Profitability at the Line of Business Level,"
manuscript, Line of Business Program, Federal Trade
Commission, August 1981.

----- "Industry Demand Characteristics and the Structure-
Performance Relationship," Journal of Economics and
Business Volume 34, Number 1, January 1982a, pp. 59-65.

»



99

——=== "Vertical Relationships and Industrial Performance,"
Quarterly Review of Economics and Business, forthcoming,

1982b.

----- "On the Profitability of Wholesale Trade," forthcoming,
1982c.

----- "Corporate-Strategy and Performance in the Distribution

of Hospital Supplies," forthcoming, 19824.

Martin, S. and Ravenscraft, D. J. "Aggregation and Studies
of Industrial Profitability,"™ Economics Letters, forthcoming,
1982.

Mueller, D. "Economies of Scale and Concentration,"™ manuscript,
Line of Business Program, Federal Trade Commission, 1981.

Newman, H. H. "Strategic Groups and the Structure-Performance
Relationship,” Review of Economics and Statistics
Volume 60, Number 3, August 1978, pp. 417-427.

Office of Management and Budget, Standard Industrial Classification
Manual, U. S. Government Printing Office, 1978.

Ornstein, S. L., Weston, J. F., Intriligator, M. D., and
Shrieves, R. E., "Determinants of Market Structure,"
Southern Economic Journal Volume 39, April 1973, pp.
612-625.

Orr, D. "The Determinants of Entry: A Study of the Canadian
Manufacturing Industries,"™ Review of Economics and
Statistics Volume 56, Number 1, February 1974, pp. 58-66.

Pashigian, B. P. "The Effect of Market Size on Concentration,"
International Economic Review Volume 10, Number 3,
October 1969, pp. 291-314.

Poirier, D. J. and Garber, S. G. "The Determinants of Aero-
space Profit Rates 1951-1971," Southern Economic Journal
Volume 41, Number 2, October 1974, pp. 228-238.

Porter, M. E. "Consumer Behavior, Retailer Power and Market
Performance in Consumer Goods Industires,"™ Review of
Economics and Statistics Volume 56, Number 4, November
1974, pp. 419-436.

Primeaux, w: q., Jr. "An Assessment of the Effect of
Competition on Advertising Intensity," Economic Inquiry
Volume 19, Number 4, October 1981, PP. 613-625.

Pugel, T. A. International Market Linkages and U. S. Manufac-
turing: Prices, Profits, and Patterns,Ballinger, 1978.




100

Ravenscraft, D. J. "Structure-Profit Relationships at the
Line of Business and Industry Level,"™ manuscript, Line
of Business Program, Federal Trade Commission, July 1981.

Ritz, P. M. "Definitions and Conventions of the 1972 Input-
Output Study," Bureau of Economic Analysis Staff Paper
80-034, Bureau of Economic Analysis, U. S. Department of
Commerce, July 1980.

Samuelson, P. A. "A Brief Post-Keynesian Survey," in
Robert Leckachman, editor, Keynes General Theory:
Reports of Three Decades, 1964.

Scherer, F. M. Industrial Market Structure and Economic
Performance, Rand McNally, Second Edition, 1980.

===== "The Structure of Industrial Technology Flows,"
manuscript, Line of Business Program, Federal Trade
Commission, 1981.

Scherer, F. M., Beckenstein, A., Kaufer, E., and Murphy, R. D.,
The Economics of Multiplant Operation, Harvard University
Press, 1975.

Schmalensee, R. The Economics of Advertising, North-Holland,
1972.

----- " "Using the H-Index of Concentration With Published Data,"
) Review of Economics and Statistics Volume 59, Number 2,
May 1977, pp. 186-93.

Shepherd, W. G. "The Elements of Market Structure,” Review
of Economics and Statistics Volume 54, Number 1, February
1972a, pp. 25-37.

----- "Elements of Market Structure: An Interindustry
Analysis,"™ Southern Economic Journal April 1972b,
PpP. 531-37.

----- "Monopoly Profits and Economies of Scale," unpublished
paper, 1979.

Siegfried, J. J. and Wheeler, E. H. "Cost Efficiency and
Monopoly Power: A Survey," Quarterly Review of Economics
and Business Volume 21, Number 1, Spring 1981, pp. 25-46.

Strickland, A. D. and Weiss, L. W., "Advertising, Concentration,
and Price-Cost Margins," Journal of Political Economy
Volume 84, Number 5, October 1976, pp. 1109-1121.

Teece, D. J. "Internal Organization and Economic Performance:
An Empirical Analysis of the Profitability of Principal
Firms," Journal of Industrial Economics Volume 30,
Number 2, December 1981, pp. 173-199.




101

Weiss, L. W. "The Concentration-Profits Relationship and
Antitrust,® in Industrial -Concentration: the New
Learning, H. J. Goldschmid, H. M. Mann, and J. F.
Weston, editors, Little Brown, 1974.

Weiss, L. W., and Pascoe, G. "Some Early Results from the
FTC's Line of Business Data," manuscript, Line of
Business Program, Federal Trade Commission, 1981.

Weiss, L. W., Pascoe, G., and Martin, S. "The Size of
Selling Costs,”" manuscript, Line of Business Program,
Federal Trade Commission, 1981.

Williamson, O. E. Corporate Control and Business BehaVior,
Prentice-Hall, 1970.

----- Markets and Hierarchies: Analysis and Antitrust
Implications, The Free Press, 1975.




