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ABSTRACT 

In this study, we specify and estimate a simultaneous 

equations model of US manufacturing industries in which 

advertising intensity, concentration, and profitability are 

treated as endogenous variables. Concentration is explained 

in terms of dynamic adjustment of concentration to its long-

run level, while advertising intensity and profitability are 

determined by variables derived primarily from the profit-

maximizing behavior of firms. 

The three equations of the model contain variables 

included most often in the previous simultaneous equations 

studies treating the same variables as endogenous. The 

inclusion of these variables in the previous studies has 

generally been based on traditional hypotheses. In the 

specification of our model, we utilize new developments in 

the theory of industrial organization (particularly the 

theory of contestable markets) as well as traditional 

theories. This allows us to offer new interpretations for 

the results of previous studies alongside our own results. 

In addition, the study uses new data on 282 four-digit US 

manufacturing industries. This provides new evidence for 

the hypotheses used to specify the model. 

The model is estimated separately for all industries, 

the consumer goods industries, and the producer goods 

industries. The results of estimating the three equations 
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of our model are generally similar to those of the previous 

single and simultaneous equations studies. For the consumer 

goods industries, we find that the measures of economies of 

scale, cost disadvantages of operating at suboptimal scales, 

capital requirements, and concentration exert significant 

influences on industry profitability. In the contestable 

markets theory, these results would be an indication of the 

existence of sunk costs in the consumer goods industries. 

For the producer goods industries, on the other hand, the 

results indicate that the effects of advertising intensity, 

economies of scale, capital requirements, and concentration 

variables on industry profitability are insignificant. In 

the theory of contestable markets, these results would be an 

indication of the existence of industries among the producer 

goods industries which are close to the model of perfect 

contestability. 
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CHAPTER I 

INTRODUCTION 

The simultaneous equations analysis performed in this 

dissertation is based on the structure-conduct-performance 

paradigm of industrial organization, formalized by Mason 

(1939) and Bain (1951, 1956), and elaborated by numerous 

economists. The structure-conduct-performance paradigm has 

long been central to the study of industrial organization. 

According to this paradigm, market structure determines 

conduct, and conduct yields market performance. 

Structure describes the environment within which firms 

in a particular market operate. It can be identified by 

considering several factors such as the number and size 

distribution of buyers and sellers (market concentration), 

the degree of product differentiation, how easy it is for 

new firms to enter the market (barriers to entry), the 

shapes of cost curves, and the extent to which firms are 

vertically integrated or diversified. Market structure is 

itself influenced by basic conditions which are largely 

exogenous in nature. Basic conditions might be considered 

intrinsic elements of market structure. They include the 

own and cross price elasticity of demand, the nature of the 

technology, the durability of the product, the degree of 

unionization, the rate of growth of demand, the marketing 

characteristics of the product, the value/weight ratio of 

the product, and so on. 



Conduct refers to the behavior of firms in a market. 

Each firm controls a number of decision variables such as 

advertising, research and development activities, the degree 

of overt and tacit interfirm collusion, and prices. Conduct 

is simply the process of choosing between alternative levels 

of these decision variables. 

Performance is assessed by comparing the results of 

conduct to first-best ideals, such as perfect competition. 

One theoretical measure of performance is the price-cost 

margin (the Lerner index of monopoly power) which is defined 

as (P-MC)/P, where P is price, and MC is marginal cost. The 

closer the price-cost margin is to 1, the greater will be 

the monopoly power. 

In the model of perfect competition, firms maximize 

profits by equating price and marginal cost. This results 

in a price and output combination which is both productively 

and allocatively efficient. Perfect competition maximizes 

social welfare defined as the sum of consumer surplus and 

producer surplus (supernormal profits). Under perfect 

competition, supernormal profits are zero since price is 

equated with marginal cost; and the maximum value of welfare 

is equal to the highest possible value of consumer surplus. 

Inferior performance may be expected in markets matching the 

models of monopoly or oligopoly. Although firms in such 

markets may be productively efficient, they are unlikely to 

meet the requirement of allocative efficiency. The reason 



is that they may possess a degree of monopoly power. They 

may have some discretion in determining the price at which 

they sell their output. Unlike in the model of perfect 

competition, they may be able to raise price above marginal 

cost and earn supernormal profits. This implies an income 

transfer from consumers to producers, and results in a so-

called deadweight welfare loss which is a loss to society as 

a whole. 

The generality of the structure-conduct-performance 

model has caused attention to be focused on characteristics 

which are common to different industries, rather than on the 

peculiarities of particular industries. As pointed out by 

Schmalensee (1989), inter-industry studies of structure, 

conduct and performance have been considered important 

because they can produce useful stylized facts to guide 

theory construction. In addition, they can complement 

analysis of particular industries by describing robust 

relations that hold across large samples of industries. 

The structure-conduct-performance paradigm postulates 

mainly the flows running from basic conditions and market 

structure to conduct and performance as seen in Figure 1.1. 

However, there are also important feedback effects. For 

example, incumbent firms' pricing policies may have an 

effect on concentration by either encouraging entry or 

driving firms out of the market; the level of advertising 

expenditures might be influenced by concentration and 
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Figure 1.1. The Structure-Conduct-Performance Paradigm 



profits; both advertising intensities and research and 

development activities may affect product differentiation; 

and so on. In fact, almost all variables in the structure-

conduct-performance model can be conceived as endogenous. 

Thus, there is a problem created by the endogeneity of a 

large number of variables: 

This means that there are in general no theoretically 
exogenous variables that can be used as instruments to 
identify and estimate any structural equation. Even if 
one is willing to argue that intrinsic structure [basic 
conditions] is approximately exogenous, one has only a 
small number of potential instrumental variables. 
(Schmalensee, 1989, pp. 953-954) 

One way around this problem is to determine variables 

for which the endogeneity problem is most severe and to 

treat other variables as exogenous. The theory suggests 

that the problem would be serious especially for three 

variables: Advertising, concentration, and profitability. 

Endogeneity of these variables has been acknowledged by 

several studies. 

Beginning with Strickland and Weiss (1976), a number of 

studies have estimated what Martin (1993) calls a "generic" 

three-equation model treating advertising, concentration and 

profitability as endogenous. Such studies include Martin 

(1979, 1980), Pagoulatos and Sorenson (1981), Coate and Uri 

(1986), and Gisser (1991). Martin (1979) points out that 

the simultaneity problem is most severe for these three 

variables. In addition, there are several other studies 

treating some or all of these three variables as endogenous 



in two-equation models, and in models with more than three 

endogenous variables. 

The purpose of this dissertation is to specify and 

estimate a simultaneous equations model, with advertising, 

concentration, and profitability variables treated as 

endogenous. The dissertation will contribute to the 

literature in two ways: 

1. Most of the empirical studies have been based on 

traditional approaches. In the last fifteen years, however, 

the theory of industrial organization has been substantially 

reformulated in a more rigorous manner. Our model contains 

variables included most often in the previous simultaneous 

equations studies treating the same variables as endogenous. 

However, we will utilize new developments in the theory as 

well as traditional approaches in the specification of this 

model. Thus, the study will offer new interpretations for 

the results of previous studies alongside its own results. 

In addition, through the consideration of the traditional 

hypotheses, the results of our study will be comparable to 

those from the previous ones. 

2. The estimation of the model will be performed 

using new data from the US manufacturing industries. This 

will allow us to bring new evidence for several hypotheses 

embodied in our equations. We will use 1982 data, instead 

of the 1963, 1967, 1972 or 1977 data that have been commonly 

used in previous simultaneous equations studies. 



The model which will be specified in detail later takes 

the following general form: 

:| = fi (CR4, PCM, X) (1.1) 

CR4 = f2(|, Y) (1.2) 

PCM = f^{^, CR4, Z) (1.3) 

where A/S is advertising intensity (the advertising-sales 

ratio), CR4 is the four-firm concentration ratio, and PCM is 

the price-cost margin (profitability). 

The equations seen above suggest that advertising 

intensity is a determinant of concentration and the price-

cost margin; concentration is a determinant of advertising 

intensity and the price-cost margin; and the price-cost 

margin is a determinant of advertising intensity. Thus, 

advertising, concentration, and the price-cost margin are 

endogenous variables whose values are jointly determined in 

a system of simultaneous equations. X, Y, and Z are the 

vectors of predetermined variables which include exogenous 

and lagged endogenous variables. 

The organization of the dissertation is as follows: In 

Chapter II, we review the empirical literature considering 

both single equation studies and simultaneous equations 

studies. The models of most simultaneous equations studies 

reviewed in this chapter are in the general form represented 



by Equations (1.1), (1.2), and (1.3). Chapter III contains 

the theoretical and empirical specification of our model. 

Chapter IV of the study presents the empirical analysis. In 

this chapter we report and discuss the estimation results. 

Finally, the general conclusions of the dissertation are 

presented in Chapter V. The identification of the model and 

the estimation technique used are described in an appendix. 

In another appendix, we give a detailed description of the 

variables and their data sources. 
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CHAPTER II 

LITERATURE REVIEW 

In this chapter, we review the empirical literature 

considering both single equation and simultaneous equations 

studies. It should be noted that all studies we review use 

data at industry level for the US manufacturing industries. 

Section 2.1 includes the survey of single equation studies. 

In Section 2.2, we review the simultaneous equations studies 

treating advertising, concentration and profitability 

variables as endogenous.'' 

2.1. Single Equation Studies 

This section contains three subsections. The first 

subsection considers studies in which advertising intensity 

appears as the dependent variable. The second subsection 

considers studies treating seller concentration as the 

dependent variable. Finally, the third subsection considers 

studies in which a measure of industry profitability is 

appear as the endogenous variable. 

''There are several studies surveying the empirical as 
well as the theoretical literature. See, for example, 
Ornstein, Weston, Intriligator and Shrieves (1973), Weiss 
(1974), Ornstein (1977), Comanor and Wilson (1979), Curry 
and George (1983), Waterson (1984, Ch. 10), Cubbin (1988), 
Geroski (1988), Schmalensee (1989, 1990), Scherer and Ross 
(1990, Ch. 11), Hay and Morris (1991, Ch. 8), and Martin 
(1993, Chs. 16 and 17). 



2.1.1. Advertising Intensity 

Greer's (1971) study is one of the first studies 

recognizing the possibility of an inverted-U or quadratic 

relationship between advertising and concentration. He 

argues that there would be a positive correlation between 

the two variables up to a certain level of concentration, 

but at higher levels of concentration, advertising may be 

expected to decrease. 

Greer tests this hypothesis by using a sample of 41 

three-digit consumer-good industries for which IRS (Internal 

Revenue Service) data are available. He divides the sample 

into 3 classes to account for the differences in advertising 

brought about by product characteristics. In ascending 

order of potential profitability of advertising, these 

classes are (1) frequently purchased standard convenience 

goods, (2) infrequently purchased specialty or shopping 

goods, and (3) relatively frequently purchased specialty-

convenience goods. 

Greer regresses advertising intensity on concentration, 

concentration squared, and sales growth for each product 

class and for all classes, in 1948, 1954, and 1957. The 

results indicate a strong relationship between advertising 

and concentration of the hypothesized form for the first two 

classes but less so for the third class. The coefficient of 

sales growth is insignificant in most regressions. Finally, 

the elimination of the class distinction results in less 

10 



significant coefficients for the concentration variables. 

For the first two classes, independent variables explain 

about one-half of the variation in advertising intensity. 

Mann, Henning and Meehan (1973) examine Greer's data 

for the first two classes and argue that the statistical 

significance of the squared concentration term in every case 

is heavily dependent upon a single observation. Dropping 

one industry from each class, they find the coefficient of 

the squared concentration term to be insignificant in most 

cases. In reply to Mann, Henning and Meehan (1973), Greer 

(1973) states that the authors neglect to rationalize their 

exclusions as outliers. 

Based on several arguments and the rules for optimal 

advertising intensity developed by Dorfman and Steiner 

(1954), Comanor and Wilson (1974, Ch. 7) point out that not 

only market structure variables, but also demand variables 

and profitability are important in the determination of an 

industry's advertising-sales ratio- Accordingly, their 

advertising-intensity equation includes several variables: 

profit rate on sales, price elasticity of demand, growth of 

demand, durable-industry dummy variable, concentration ratio 

and high-technical-barrier dummy variable. Comanor and 

Wilson estimate this equation by using a sample of 38 three-

digit SIC (Standard Industrial Classification) consumer-good 

industries. They find that the profit on sales and product 

durability have significant coefficients with expected signs 

11 



(positive and negative, respectively). The coefficient of 

price elasticity of demand is significant, but its sign is 

unexpectedly negative. Finally, the coefficients of the 

remaining variables are not statistically significant 

although their signs are mostly as expected. 

Employing 1963 data on 327 four-digit SIC industries, 

Lustgarten (1975) examines the impact of buyer concentration 

on advertising intensity. He regresses advertising-to-sales 

ratios on total industry sales, percentage of sales going to 

final consumer demand, four-firm concentration ratio, and 

buyer concentration ratio. Lustgarten finds that the first 

three variables have highly significant coefficients with 

positive signs. The coefficient of the buyer concentration 

ratio is also highly significant and has a negative sign as 

expected by Lustgarten. The independent variables together 

explain 7 0 percent of the variation in the advertising-to-

sales ratio. Lustgarten also tries some other measures of 

buyer structure in different regression equations and finds 

that all measures have significant negative effects on the 

advertising intensity. 

Taking concentration, rate of industry growth, market 

size, and product durability as independent variables. Brush 

(1976) estimates his advertising-intensity equation for 28 

4-digit SIC consumer goods industries. Brush finds support 

for a positive linear relationship but not for a quadratic 

relationship between concentration and advertising-sales 
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ratio: When concentration squared is not included in the 

equation, the coefficient of concentration is positive and 

significant; but when it is included, coefficients of both 

concentration and concentration squared turn out to be 

insignificant. Rate of industry growth performs relatively 

poorly compared to other variables. The coefficients of 

nondurable-industry dummy and market size are significant, 

and they have positive and negative signs, respectively, as 

Brush expects. The best fitting equation, which includes 

all four independent variables, explains nearly 60 percent 

of the inter-industry variation in advertising intensity. 

Ornstein's (1976, 1977) sample includes 329 and 324 

four-digit SIC industries in the sample years 1963 and 1967, 

respectively. He divides his sample for each year into six 

subsamples: (1) consumer goods, (2) producer goods, (3) 

consumer nondurable goods, (4) consumer durable goods, (5) 

producer nondurable goods, and (6) producer durable goods. 

Running separate regressions for each subsample and each 

year, Ornstein finds support for a linear relationship 

between concentration and advertising: The coefficient of 

concentration is positive and significant for all subsamples 

except for the producer durables. Thus, concentration has a 

positive impact on advertising not only in consumer goods 

industries but also in producer nondurable goods industries. 

In addition to the linear hypothesis, Ornstein tests the 
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inverted-U hypothesis and finds no evidence of a quadratic 

relationship between advertising and concentration. 

Ornstein argues that finding a positive and significant 

coefficient for concentration in producer goods industries 

suggests that the observed significant positive relation 

between the two variables in consumer as well as in producer 

goods industries might be the result of spurious correlation 

due to large-firm effects. There is not much basis for a 

positive correlation in producer goods industries according 

to the traditional theory; but one exists. Therefore, the 

finding of a positive correlation between concentration and 

advertising in consumer goods industries is just as likely 

not due to hypothesized relations between the two variables. 

Bradburd (1980) shows that Ornstein's finding of a 

positive and significant relation between concentration and 

advertising in producer goods subsamples can be explained by 

the substantial portion of some "producer goods" industries' 

output actually going to consumer demand. Eliminating those 

industries from the producer goods subsamples, Bradburd 

finds that the positive relation is no longer significant. 

In sum, most of the single equation studies treating 

advertising as the dependent variable focus on the effect of 

concentration on advertising. They suggest in general that 

among consumer goods industries, advertising intensity 

increases with concentration at low levels of concentration. 

The relation may disappear or change sign at high levels of 

14 



concentration. Product durability, buyer concentration and 

profitability appear to be important in the explanation of 

advertising, while the growth variable performs poorly. 

2.1.2. Seller Concentration 

In an early study Saving (1961) regresses concentration 

on average optimum plant size and average number of plants 

per firm calculated for the sample period 1947-1954. Using 

a sample of 88 four-digit SIC industries, he finds that both 

variables have a positive and significant association with 

concentration. 

Telser (1964) investigates the relationship between 

advertising intensity and concentration. He regresses 

concentration on advertising intensity in 1947, 1954, and 

1958 for 42 IRS consumer goods industries. The estimation 

results show no significant positive association between the 

two variables: Variations in advertising intensity explain 

less than 3 percent of the concentration variations. 

Mann, Henning and Meehan (1967) argue that Telser's 

results suffer from measurement error due to the fact that 

the broad IRS industries do not in general correspond to 

economically meaningful markets and are composed of highly 

diversified firms, which makes it difficult to disaggregate 

the advertising expenditures and assign them to particular 

markets. To correct this error, Mann, Henning and Meehan 

utilize a sample of 42 firms assigned to 14 four-digit SIC 
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industries. They regress four-firm concentration ratios in 

years 1954, 1958, and 1963 on the average advertising-sales 

ratios for the leading firms in each industry over the years 

1952-1956, 1957-1961, and 1962-1965, respectively. They 

find that advertising intensity has a significant positive 

coefficient in each regression and explains between one-

third and one-half of the variation in concentration. 

Telser (1969) tests the results of Mann, Henning and 

Meehan (1967) by expanding the sample to 26 industries. He 

finds that when the sample size is increased the significant 

positive relationship between advertising intensity and 

concentration disappears. 

Ekelund and Gramm (1970) use new data on 39 three-digit 

SIC industries and reexamine the hypothesis that advertising 

is a significant determinant of concentration. The results 

confirm Telser's (1964, 1969) conclusion that the positive 

correlation between concentration and advertising intensity 

is insignificant. 

Using a sample of 41 three-digit IRS consumer goods 

industries, Comanor and Wilson (19 67) examine the extent to 

which concentration is explained by plant scale economies, 

capital requirements and a regional-industry dummy variable. 

They find that the coefficients of plant scale economies and 

capital requirements are positive and significant while the 

coefficient of the regional-industry dummy variable is 

negative as expected but not significant. These three 

16 



variables together explain over 70 percent of the variation 

in concentration ratios. The authors find it surprising 

that only a small share variation is left to be accounted 

for by other factors. They point out, however, that this 

result may be due to the fact that their measure of plant 

scale economies is related to plant concentration: 

The scale economies measure used here...is related to 
plant concentration. Since plant concentration and 
firm concentration may be expected to be correlated 
even in the absence of variations in relative scale 
economies, some spurious correlation exists between 
concentration and relative scale economies, (p. 435)^ 

Pashigian (1969) regresses concentration on the 

absolute size of market, the minimum efficient firm scale, 

the combined share of output of firms with size less than 

the minimum efficient firm scale (as a proxy for the cost 

disadvantage of operating at suboptimal scales), and a 

regional-industry dummy variable in sample years 1947 and 

1954 for 90 three-digit IRS industries. He employs five 

alternative proxy measures for the minimum efficient firm 

scale and estimates a separate equation for each measure in 

each year. He finds that the coefficients of the minimum 

efficient firm scale and the absolute size of market are 

highly significant and have expected signs (positive and 

Âs will be seen in the next chapter, the variable 
specified by the theory as one of the determinants of firm 
concentration is firm scale economies and not plant scale 
economies. However, firm scale economies may be expected to 
be even more spuriously correlated with firm concentration. 
This is one of the reasons why most studies use plant scale 
economies rather than firm scale economies. 
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negative, respectively) in all regressions. The other two 

variables have also significant coefficients in most of the 

regressions, and their signs are as expected. In different 

regressions, R̂  values range between 0.59 and 0.86. 

Greer's (1971) concentration equation includes the 

minimum efficient plant scale relative to market size, 

absolute capital requirements for a plant of minimum 

efficient scale, advertising intensity, and the rate of 

industry growth. He estimates this equation separately for 

the three classes of consumer goods industries mentioned in 

the previous section: (1) convenience goods industries, (2) 

specialty goods industries, and (3) specialty-convenience 

goods industries. He finds that for the first class the 

coefficients of the minimum efficient scale relative to 

market size, absolute capital requirements and advertising 

intensity are positive and highly significant, while the 

coefficient of the rate of industry growth is negative as 

Greer expects but not highly significant. For the second 

class, all variables have significant coefficients with 

expected signs except the minimum efficient scale relative 

to market size. For the third class, variables other than 

the minimum efficient scale relative to market size perform 

very poorly. 

Employing a sample of 35 IRS consumer goods industries, 

Guth (1971) regresses the four-firm concentration ratio on 

the advertising intensity, minimum efficient plant scale. 

18 



and absolute capital requirements for sample years 1958 and 

1963. The results indicate a significant positive relation 

between concentration and two of the independent variables, 

the minimum efficient scale and the capital requirements. 

The effect of advertising intensity on concentration is 

insignificant. Roughly 60 percent of the variance in the 

four-firm concentration ratios among industries is explained 

by the model for each of the two years. In both years, the 

minimum efficient scale provides most of the explanation of 

the variation in the concentration ratios, followed by the 

absolute capital requirements, with little explanatory power 

in the advertising intensity. 

Ornstein et al. (1973) include eight explanatory 

variables in their regression equation explaining the four-

firm concentration ratio: number of firms, average firm 

size, capital-labor ratio, advertising intensity, percentage 

of total industry output going to consumer demand, share of 

government expenditures in total output, industry growth 

rate, and variability of growth rate. The average firm size 

and capital-labor ratio variables are alternative measures 

of the extent of scale economies or optimal firm size. In 

addition, they are considered to be proxies for capital 

requirements. The authors argue that the capital-labor 

ratio is a better indicator of the underlying technology 

than commonly used measures of minimum efficient plant scale 

derived from the size distribution of plants. They include 
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the share of government expenditures in total output (i.e., 

sales to the government) as a proxy for buyer concentration. 

Ornstein et al. estimate their concentration equation 

for two different samples: (1) the Census sample including 

374 four-digit SIC industries for 1963, and (2) the IRS 

sample including 113 three-digit industries for 1963. 

For the first sample, Ornstein et al. are not able to 

include advertising intensity in the equation because a 

direct measure of advertising is not available in the Census 

publications. They argue, however, that percentage of total 

industry output going to consumer demand can be thought of 

as a proxy for advertising intensity. For the IRS sample, 

Ornstein et al. estimate the same equation as well as an 

equation including advertising intensity. 

The results indicate that the coefficients of the 

capital-labor ratio and the number of firms are highly 

significant and have expected signs (positive and negative, 

respectively) for both samples. The coefficients on the 

average firm size and the share of government expenditures 

in total output are also significant and have positive signs 

as expected for both of the samples. The rate of industry 

growth and the variability of growth perform poorly in most 

regressions. The coefficient of the percentage of total 

industry output going to consumer demand is positive and 

significant for the Census sample, but it is not significant 

for the IRS sample. When advertising intensity is included 
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in the equation for the IRS sample, the coefficients of both 

growth variables become significant. The coefficient of 

advertising intensity in this equation is significant and 

positive as the authors expect. 

Using a sample of 42 three-digit IRS consumer goods 

industries. Porter (1974) regresses the eight-firm 

concentration ratio on the minimum efficient plant scale, 

absolute capital requirements, the rate of industry growth, 

advertising intensity, and a regional-industry dummy 

variable. Porter divides the sample into two subsamples: 

Convenience goods and nonconvenience goods. He finds that 

in the nonconvenience sample concentration is substantially 

explained by the minimum efficient plant scale and absolute 

capital requirements. In the convenience sample, these 

variables explain a smaller amount of the variation in 

concentration. The coefficient of advertising intensity is 

positive as expected, but not significant. Finally, the 

coefficients of the regional-industry dummy and the rate of 

industry growth are significant with signs expected by the 

author (positive and negative, respectively). 

In most of the empirical studies, the inclusion of an 

advertising variable in concentration equations (as well as 

in profitability equations) is based on the hypothesis that 

advertising increases barriers to entry by enhancing product 

differentiation and/or by being subject to scale economies. 

As a result, these studies expect a positive coefficient for 
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advertising in equations explaining concentration (as well 

as profitability). Nelson (1970, 1974) makes a distinction 

between "search" goods and "experience" goods. Qualities of 

search goods can be determined prior to purchase, and hence 

they are not amenable to deceptive advertising. For such 

goods, advertising may be expected to be informative since 

deceptive advertising will be self-defeating in the case of 

search. Qualities of experience goods, on the other hand, 

cannot be determined prior to purchase. Therefore, they are 

more amenable to deceptive and persuasive advertising. 

Nelson argues that informative advertising would make entry 

easier and thus reduce concentration, while in the case of 

experience goods (and especially for nondurable experience 

goods) advertising would constitute a barrier to entry and 

increase concentration. 

Nelson (1975) uses Telser's (1964) data to examine the 

relationship between concentration ratios and advertising-

sales ratios in the sample year 1958. He divides Telser's 

sample into three subsamples according to his information 

categories and product durability: (1) durable experience 

goods, (2) nondurable experience goods, and (3) search 

goods. Nelson finds a negative and insignificant relation 

between advertising and concentration for experience goods. 

The relationship between the two variables is positive and 

significant for search goods. This results are contrary to 

the predictions of Nelson's theory. 
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Chappell and Cottle's (1985) study is based on a sample 

of 274 four-digit SIC industries. The data set is derived 

from 1967 and 1972 Census publications and 1972 input-output 

tables. They regress four-firm concentration ratios on the 

minimum efficient scale, cost disadvantage ratio, absolute 

capital requirements, growth of industry sales, advertising 

intensity, and a regional-industry dummy variable. They 

find that the minimum efficient scale, cost disadvantage of 

operating at suboptimal scales, and capital requirements 

have significant positive effects on concentration. The 

rate of growth and advertising intensity have insignificant 

coefficients with positive and negative signs, respectively. 

The regional industry variable has a negative, significant 

effect. All variables together explain 39 percent of the 

variation in concentration. 

We can draw some general conclusions from the studies 

reviewed above. First, seller concentration is consistently 

positively correlated with economies of scale and absolute 

capital requirements. Both variables explain a substantial 

amount of variation in concentration. However, as pointed 

out by Comanor and Wilson (1967), there may be some element 

of spurious correlation between concentration and minimum 

efficient scale measures of scale economies. In addition, 

following Comanor and Wilson many empirical studies define 

absolute capital requirements as the product of the minimum 

efficient plant scale and capital-sales ratio. As a result. 
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some studies report that absolute capital requirements are 

highly correlated with the minimum efficient plant scale, 

and thus also with concentration. Second, the evidence on 

the hypothesis that advertising influences concentration in 

consumer goods industries is conflicting. Finally, for the 

other two frequently employed variables, regional-industry 

dummy and industry growth, results appear to be mixed. 

2.1.3. Profitability 

The relationship between industry profitability and 

concentration has been one of the most thoroughly tested 

hypotheses in economics. Weiss (1974) is able to tabulate 

and review 46 early studies published between 1951 and 1973. 

Hay and Morris (1991, Ch. 8) provides a table summary of 55 

further studies published after Weiss's review. In this 

subsection, we will review a smaller number of studies in 

more detail. Most studies entering our survey are either 

considered to be classic or they employ variables contained 

in our profitability equation. It should be noted, however, 

that in evaluating the results of these studies, we will 

also consider the general conclusions and stylized facts 

derived in previous, more comprehensive surveys. 

The earliest empirical test of the relationship between 

industry profitability and concentration is carried out by 

Bain (1951). Bain uses the rate of return on stockholders' 

equity and the eight-firm concentration ratio as his 
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measures of profitability and concentration, respectively. 

Using a sample of 42 four-digit industries. Bain compares 

average profitability (1936-1940) in industries with eight-

firm concentration ratios (in 1935) greater than and less 

than 70 percent. He finds that the average profitability in 

the low-concentration industries is 7.5 percent, while it is 

11.8 percent in the high-concentration industries. This 

implies a positive relationship between concentration and 

profitability. 

As we will see in a greater detail in the next Chapter, 

Bain argues in a subsequent study (1956) that concentration 

is a necessary condition for higher profitability, but not a 

sufficient one in the absence of barriers to entry. Bain 

assesses the height of barriers to entry in 20 four-digit 

industries by analyzing the importance of scale economies, 

product differentiation, and absolute cost advantages of 

established firms in each industry. He then subjectively 

classifies industries into three groups: Industries with 

very high entry barriers, industries with substantial entry 

barriers and industries with moderate to low entry barriers. 

Calculating the eight-firm concentration ratios and average 

profit rates of dominant firms in each industry for 1936-

1940 and 1947-1951, he examines the effect of barriers to 

entry and concentration on profitability. 

Bain (1956, Ch. 7) finds that industries with very high 

barriers to entry and high concentration (over-70-percent-
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by-eight-firms) have significantly higher profit rates. He 

argues that barriers to entry have an independent influence 

on profitability: Although all industries with very high 

entry barriers have high concentration, it is also seen that 

some industries with only substantial or moderate to low 

entry barriers also have high concentration, and that they 

have systematically lower profit rates than industries with 

very high entry barriers. In other words, among industries 

of high concentration, those with very high barriers tend to 

have significantly higher profit rates than those with lower 

barriers. Bain concludes that concentration alone is not an 

adequate indicator of extremes of excess profits since high 

concentration ratios seem to be connected with significantly 

different sorts of performance, depending on the height of 

barriers to entry. 

However, it is also true that concentration has an 

independent effect on profitability: In the substantial 

entry barrier category, the industries of high concentration 

seem to have significantly higher profits than those of 

medium seller concentration. In addition, in the moderate 

to low barrier category, a rough relationship between 

concentration and profits is again apparent. Thus, both 

concentration and barriers to entry appear to have some 

independent influence on profitability. 

Bain draws two general conclusions from his analysis: 

(1) dominant firms in industries with very high barriers to 
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entry tend systematically to earn higher profits than those 

in industries with lower barriers, even after the separate 

influence of concentration is allowed for, (2) dominant 

firms in industries with substantial barriers to entry do 

not appear to earn higher profits than those in industries 

with moderate to low barriers probably because barriers to 

entry in these industries are low enough so that dominant 

firms find entry-forestalling prices unattractive. 

Working with data from 30 four-digit industries for 

1950-1960, Mann (1966) confirms Bain's results. Following 

Bain, Mann subjectively assesses entry barriers as moderate 

to low, substantial, and very high. However, he prefers the 

ratio of net income to average net worth calculated for the 

leading firms in each industry over the period 1950-1960 as 

his measure of industry profitability. The results indicate 

that there is a distinct cleavage between the average profit 

rates of two groups of industries, divided according to 

whether the eight-firm concentration ratio is greater or 

less than 70 percent. In addition, there is a distinct 

difference between the average profitability of the very 

high barrier group and the other two classes, while the 

difference between the substantial and moderate to low 

barrier classes is not significant. It is also confirmed 

that barriers to entry exert an independent influence on 

profitability: Highly concentrated industries with very 
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high barriers earn higher average profits than highly 

concentrated industries in other categories. 

In order to test the relationship between barriers, 

concentration and rates of return, Rhoades (1970) employs 

statistical techniques which are not used by Bain or Mann. 

He uses 23 of the 30 industries included in Mann's study. 

Rhoades's study is different from those of Bain and Mann in 

three other respects. First, his measure of concentration 

is the four-firm concentration ratio rather than the eight-

firm concentration ratio. Second, he takes concentration as 

a continuous (rather than discontinuous) variable. Third, 

combining the first two barrier-to-entry categories of Bain 

and Mann, he uses two categories: (1) substantial to very 

high barriers and (2) moderate to low barriers. Rhoades's 

measure of profitability is the same as that used by Mann. 

He regresses average profits on the four-firm concentration 

ratio (in 1958) and a dummy variable which takes the value 

one if barriers to entry are substantial to very high, and 

zero otherwise. The results indicate that the coefficients 

of concentration and entry-barrier dummy are both positive, 

but only the coefficient of concentration is significant. 

Rhoades concludes that barriers to entry do not appear to 

exert a significant influence on profitability independent 

of the effect of concentration, and the relationship between 

barriers and concentration is continuous. 

28 



Mann (1971) argues that Rhoades's finding is based on 

an outright statistical mistake. Using the Chow test, Mann 

shows that it is illegitimate to pool observations from the 

very high and substantial barrier classes. However, the 

Chow test supports the likelihood that the observations in 

the substantial and moderate to low barrier classes are 

drawn from a common population. Accordingly, he regresses 

the rate of return on concentration, a dummy variable which 

takes on the value unity if barriers to entry are very high, 

and the interaction of concentration and the dummy variable. 

The results indicate that the effect of concentration is 

significantly greater in the presence of high barriers to 

entry. Mann concludes that high entry barriers, contrary to 

Rhoades's view, do make a significant difference. 

In the studies of Bain and Mann reviewed above, a large 

element of subjectivity is involved in assessing the ease of 

entry into each industry. Comanor and Wilson (19 67) employs 

statistical measures proxying each of the barriers to entry 

rather than making personal assessments of their importance. 

For economies of scale, the measure is the average size of 

the largest plants accounting for 50 percent of industry 

output divided by total industry output. The absolute 

capital requirement measure is computed by multiplying this 

average output level by the industry capital-sales ratio. 

Finally, the advertising measure they use in most of the 

regressions is the advertising-sales ratio. In addition to 
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these variables describing entry barriers, two alternative 

concentration measures are employed: the average four-firm 

concentration ratio, or a dummy variable taking the value 

one for industries with eight-firm concentration ratios 

which exceed 7 0 percent. The remaining variables used in 

the analysis are growth of demand and a regional-industry 

dummy. 

Using a sample of 41 three-digit IRS consumer goods 

industries, Comanor and Wilson estimate a large number of 

alternative specifications involving these variables to 

explain after-tax profits as a percentage of stockholders' 

equity (averaged over the period 1954-1957). Their major 

finding is that the advertising-sales ratio is consistently 

positive and significant. This result is not sensitive to 

changes in specification. A secondary finding which has 

implications for many studies of this kind is that there is 

a high degree of collinearity between capital requirements, 

economies of scale and concentration.^ As a result Comanor 

and Wilson drop either scale economies or concentration or 

both from the most of their equations without significantly 

worsening the overall fit. They find that the coefficient 

of capital requirements is significant and positive in most 

of the equations, while the coefficients of scale economies 

Âs we saw in the previous subsection, the authors find 
in the same study that capital requirements and economies of 
scale explain a substantial amount of variation in the four-
firm concentration ratios. 
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and concentration are insignificant. The results of the 

study also indicate that (1) the coefficients of growth of 

demand and regional-industry dummy variables are positive 

but significant only in some of the regressions, and (2) the 

continuous concentration variable appears to have a stronger 

effect on profitability than does the concentration dummy 

variable. 

In regressions corrected for heteroscedasticity, the 

explanatory power of models range approximately between 65 

and 80 percent. The authors conclude that concentration and 

barriers to entry created by economies of scale and high 

absolute capital requirements have a significant joint 

impact on profit rates. However, the collinearity among 

these three variables prevents a precise measurement of the 

separate effects of each of them. 

Collins and Preston (1968, 1969) initiate the use of 

price-cost margin as a measure of profitability in empirical 

studies of structure, conduct and performance. One of the 

main attractions of their price-cost margin is that it can 

be easily calculated by using data from the publications of 

Census Bureau. Collins and Preston (1969) use a sample of 

417 four-digit SIC industries for the sample year 1963 and 

regress the price-cost margins on four-firm concentration 

ratios, capital-sales ratios, and a geographic dispersion 
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index.^ They find that the coefficient of concentration is 

positive and highly significant. The coefficients on the 

geographic dispersion index and the capital-sales ratio are 

also significant with expected signs (negative and positive, 

respectively). The authors also find that the positive 

impact of concentration on the price-cost margin is more 

important for consumer goods industries than for producer 

goods industries. Within consumer goods industries, the 

impact of concentration on price-cost margins is greater in 

high product differentiation industries than in low product 

differentiation industries. The three independent variables 

explain around 20 percent of the variation in the dependent 

variable in different equations. 

Esposito and Esposito (1971) examine the influence of 

foreign competition on profitability using a sample of 7 7 

three-digit IRS industries. They estimate several equations 

which include combinations of seven independent variables: 

Imports-sales ratio, a dummy variable taking the value one 

for industries with eight-firm concentration ratios which 

exceed 70 percent, minimum efficient plant scale, absolute 

capital requirements for a minimum efficient scale plant, 

advertising-sales ratio, growth of demand, and a regional-

industry dummy. Their dependent variable is profit as a 

^The geographic dispersion index is a similar measure 
to regional-industry dummy which is employed to control for 
the use of national concentration figures when some markets 
are regional or local. 
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percentage of net worth, averaged over the period 1963-1965. 

Four alternative specifications are estimated for each of 

the following three groups: all industries, consumer goods 

industries, and producer goods industries. 

The results indicate that the import variable has a 

significant negative effect on profitability as expected. 

However, there is no clear indication as to the relative 

importance of imports in the producer goods and consumer 

goods industries. The advertising variable has a positive 

coefficient and achieves the highest significance of all the 

variables in the models (especially in the consumer goods 

industries). In the all-industry sample, the coefficient of 

concentration is positive and significant when the capital 

requirements variable is excluded. It has a consistently 

significant and positive coefficient in the producer goods 

subsample, but it performs poorly in the consumer goods 

subsample. The sign and significance of the coefficient of 

minimum efficient scale are sensitive to changes in model 

specification. The absolute capital requirements variable 

has a positive and significant coefficient in most of the 

regressions. The authors detect a fairly high degree of 

multicollinearity between concentration, minimum efficient 

scale, absolute capital requirements, and regional dummy 

variables. Finally, the growth variable has a positive and 

significant impact on profitability in all the equations, 

while the sign and significance of the coefficient of the 
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regional-industry dummy variable is sensitive to changes in 

specification. All variables together explain about 45 to 

55 percent of the variation in profits in several models. 

After correcting for heteroscedasticity, the explanatory 

power of the models ranges approximately between 85 and 90 

percent. However, the general conclusions of the study 

remain unchanged. 

Weiss (1974) analyzes 1963 data on two samples: (1) a 

sample of 399 four-digit SIC industries, and (2) a sample of 

227 industries that correspond to input-output industries. 

He includes a variety of variables in equations explaining 

price-cost margins: the four-firm concentration ratio, a 

geographic dispersion index, industry capital-sales ratio, 

advertising-sales ratio, central office employment as a 

percentage of total employment, the ratio of inventories to 

sales, growth in output, interaction of concentration and 

percentage of sales going to consumer demand, midpoint plant 

scale relative to market size, and capital requirements for 

a midpoint plant. The midpoint plant scale variable is an 

alternative measure for economies of scale. The central 

office employment as a percentage of total employment is 

included to control for the fact that price-cost margins 

fail to subtract central office expenses as costs due to 

Census definitions. 

Weiss finds that the coefficient of the advertising-to-

sales ratio is positive and highly significant in all of the 
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regressions. The coefficient of concentration is positive 

and highly significant in equations excluding the midpoint 

plant scale relative to market size and capital requirements 

variables. Once these variables are introduced, it becomes 

either insignificant or barely significant. The midpoint 

plant scale relative to market size and capital requirements 

variables do not have significant effects on profitability, 

probably because they are always included in equations along 

with the concentration variable. The ratio of inventories 

to sales and the central office employment as a percentage 

of total employment are found to be insignificant in all of 

the regressions. The coefficient of growth in output is 

positive and significant for the first sample, but it is 

insignificant for the second sample. The coefficients of 

the capital-sales ratio and the geographic dispersion index 

are significant in all equations, and they have positive and 

negative signs, respectively. Finally, the coefficient of 

the interactive variable is positive and significant in all 

models, but it is very small in magnitude. The models which 

include all variables explain approximately 45 percent of 

the variation in the price-cost margins. 

Caves, Khalilzadeh-Shirazi and Porter (1975) formulate 

a cost disadvantage ratio to measure cost disadvantages of 

operating at suboptimal scales (i.e., sub-minimum efficient 

scales). Their cost disadvantage ratio has been frequently 

employed in empirical studies of market structure, conduct 

35 



and performance.^ Caves, Khalilzadeh-Shirazi and Porter's 

study is based on a sample of 42 three-digit IRS consumer 

goods industries. The authors take net income after taxes 

as a percentage of stockholder's equity (averaged over 1963-

19 65) as the dependent variable. They regress this variable 

on six independent variables: the eight-firm concentration 

ratio, advertising-sales ratio, a regional-industry dummy 

variable, growth rate of sales, capital-sales ratio, and an 

economies of scale variable. Six alternative economies of 

scale variables are used, and accordingly six equations are 

estimated: minimum efficient plant scale, minimum efficient 

plant scale divided by cost disadvantage ratio, product of 

minimum efficient scale and a dummy variable that takes the 

value 1 if cost disadvantage ratio is smaller than 0.9, and 

3 more variables constructed like the previous variable with 

cutoffs of 0.85, 0.80, and 0.75 for cost disadvantage ratio. 

The results indicate that both advertising-sales ratio 

and capital-sales ratio have highly significant and positive 

coefficients. The effect of growth rate of sales on profit 

rates is also positive and significant in most equations. 

The regional-industry dummy variable has a positive impact 

on profitability, but its coefficient is barely significant 

^The cost disadvantage ratio is defined as the average 
value-added per worker in plants supplying the smallest 50 
percent of industry sales divided by the average value added 
per worker in plants supplying the largest 50 percent of 
industry sales. The smaller the cost disadvantage ratio, 
the greater will be the cost disadvantage of operating at a 
suboptimal scale. 
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or insignificant in the models. The coefficient of the 

eight-firm concentration ratio is significant in all six 

equations, but it has an unexpected negative sign. Finally, 

all six economies of scale variables have significant and 

positive impacts on profitability. However, the minimum 

efficient plant scale is less significant than the other 

five variables each of which is an interaction of the 

minimum efficient plant scale with the cost disadvantage 

ratio. The authors note that the introduction of the cost 

disadvantage ratio reduces the collinearity between scale 

economies measures and concentration. 

Lustgarten (1975) uses 1963 data on 327 four-digit SIC 

industries and examines the impact of buyer concentration on 

price-cost margins. He regresses the price-cost margin on 

the four-firm concentration ratio, capital-sales ratio, and 

buyer concentration ratio. Lustgarten finds that all three 

variables have highly significant coefficients with expected 

signs: The four-firm concentration ratio and capital-sales 

ratio have a positive influence on profitability, while the 

impact of buyer concentration is negative. These variables 

together explain 27 percent of the variation in the price-

cost margin. In addition to the buyer concentration ratio, 

Lustgarten defines three other measures of buyer structure: 

Relative buyer firm size, average annual firm purchase of 

consuming industries which is a measure of order size, and 

sector dispersion of the buyers (measured by a Herfindahl 
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index of the dispersion of sales across buying industries). 

Lustgarten finds that each of these three variables have a 

significant negative effect on profitability as expected. 

Even when some of the buyer structure variables are entered 

together in models, their coefficients are significant with 

expected signs. The coefficients of the concentration and 

capital intensity variables remain unchanged in all of the 

models with respect to sign and significance. Lustgarten's 

results give support to the hypothesis that concentration on 

the buying side of a market limits control of price on the 

supplying side of a market. 

Jones, Laudadio and Percy (1977) derive their data from 

a sample of 69 three-digit IRS industries from 19 63 to 19 65 

inclusive. The dependent variable employed is the ratio of 

profits plus interest to total assets. The authors estimate 

four models for each of the following three groups: (1) all 

industries, (2) consumer goods industries, and (3) producer 

goods industries. Their models include combinations of 

eight exogenous variables: the minimum efficient plant 

scale relative to market size, absolute capital requirements 

of a minimum efficient scale plant, eight-firm concentration 

ratio, the ratio of imports to sales, advertising-sales 

ratio, growth of demand, a regional-industry dummy, and 

specialization ratio. The specialization ratio is included 

to t.est the hypothesis that diversification is an entry 
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barrier. Since it is inversely related to diversification, 

its coefficient is expected to be negative. 

The authors find that the coefficient of advertising-

sales ratio is positive and always significant for the total 

sample and for producer goods industries. However, it is 

again positive but unexpectedly insignificant for two of the 

specifications of consumer goods industries. For the total 

sample and producer goods industries, the coefficients of 

minimum efficient scale and absolute capital requirements 

are insignificant, and their signs are sensitive to changes 

in specification. Both variables are always included with 

concentration which has a highly significant and positive 

coefficient. As noted by the authors, there is again a 

problem of multicollinearity between concentration, minimum 

efficient scale and capital requirements. The results for 

consumer goods industries confirm this conclusion: The 

minimum efficient scale has a significant positive impact on 

profits, but this time the coefficient of concentration 

becomes insignificant and has different signs in different 

specifications. The coefficient of the import-sales ratio 

is significant and negative as anticipated by the authors. 

Finally, the remaining three variables (growth of demand, 

the regional-industry dummy, and the specialization ratio) 

perform poorly in most of the regressions. The R̂  values of 

the models range approximately between 0.65 and 0.85. 
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Kwoka (1979) analyzes 1972 Census data on a sample of 

314 four-digit SIC industries. He regresses industry price-

cost margins on the four-firm concentration ratio, capital-

sales ratio, a geographic dispersion index, industry growth, 

a dummy variable which takes the value of one for consumer 

goods industries and zero for producer goods industries, and 

the midpoint plant scale relative to market size. Kwoka 

finds that concentration has a positive but insignificant 

coefficient. The capital-sales ratio, the consumer-good 

industry dummy, industry growth, and the midpoint plant 

scale relative to market size exert a significant positive 

impact on the price-cost margin. The effect of geographic 

dispersion index is significant and negative. Next, Kwoka 

replaces the midpoint plant scale relative to market size 

with the interaction of midpoint plant scale relative to 

market size with a cost disadvantage ratio. Reestimating 

the model, the author finds that the interaction variable 

has a significant and positive coefficient. The coefficient 

of concentration becomes highly significant with a positive 

sign, while the coefficients on the other variables maintain 

their significance and signs. 

Porter's (1979) study is based on a sample of 42 three-

digit IRS consumer industries. The dependent variable of 

the study is net profit after taxes as a percentage of 

stockholder's equity, averaged over the period 1963-1965. 

Porter employs six independent variables in his model: the 
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eight-firm concentration ratio, minimum efficient plant 

scale relative to market size, absolute capital requirements 

for a plant of minimum efficient scale, advertising-sales 

ratio, growth of industry sales, and a regional-industry 

dummy. Porter finds that the advertising intensity has a 

highly significant positive impact on profit rates. The 

coefficients of concentration and capital requirements are 

positive and significant at the 1 percent level, while the 

coefficient of the minimum efficient scale is positive and 

significant at the 5 percent level. Industry growth has a 

positive significant impact on profitability. The effect of 

regional-industry dummy is insignificant. All six variables 

together explain 63 percent of the variation in industry 

average rates of return. 

Chappell and Cottle (1985) use data from the 1967 and 

1972 Census of Manufactures and 1972 input-output tables on 

a sample of 274 four-digit SIC industries. Industries for 

which input-output tables do not include data at the four-

digit level are deleted from the analysis. The dependent 

variable of the study is the price-cost margin. Chappell 

and Cottle regress margins on the four-firm concentration 

ratio, advertising intensity, growth of industry sales, 

capital-sales ratio, minimum efficient plant scale, absolute 

capital requirements for a plant of minimum efficient scale, 

a firm level cost disadvantage ratio, and adjusted import-

sales ratio. 
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The authors find that the cost disadvantage of small-

scale operation and the minimum efficient plant scale have a 

significant and positive impact on margins as expected. The 

coefficients of the four-firm concentration ratio and the 

absolute capital requirements are insignificant. Growth of 

industry sales, advertising intensity, and capital intensity 

have highly significant and positive coefficients. Imports 

exert a significant negative effect on the price-cost margin 

as expected by the authors. All eight variables together 

explain 37 percent of the variation in the margins. 

The conclusions that can be drawn from the above review 

of profitability studies are in general consistent with the 

conclusions or stylized facts derived in more comprehensive 

surveys:^ 

1. Advertising-sales ratio has a highly significant 

positive impact on profitability (especially in industries 

producing consumer goods). 

2. Imports-to-domestic sales ratio is significantly 

negatively correlated with the profitability of domestic 

sellers. 

3. There appears to be a statistically weak positive 

relationship between concentration and profitability. When 

measures of scale economies and capital requirements are 

included in models, the significance of concentration is 

^See, especially, Weiss (1974), Schmalensee (1989), and 
Hay and Morris (1991, Ch. 8). 
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reduced or eliminated. This result is consistent with the 

hypothesis that concentration is insufficient to generate 

higher profits in the absence of entry barriers. However, 

there is generally a high degree of collinearity between 

measures of economies of scale, capital requirements, and 

concentration.^ Thus, the result may be also an indication 

of the problem of multicollinearity between measures of the 

two technical entry barriers and concentration. When there 

is a high degree of collinearity, a precise measurement of 

the separate effects of collinear variables would not be 

possible. 

4. As a result of the problem of multicollinearity 

mentioned in (3) above, significance and signs of measures 

of economies of scale and capital requirements can become 

sensitive to changes in sample and specification (especially 

since they are generally included along with a concentration 

variable). It is common, however, for either economies of 

scale or absolute capital requirements to have a significant 

positive coefficient. In addition, when a cost disadvantage 

ratio is used in the form suggested by Caves, Khalilzadeh-

Shirazi and Porter (1975), the collinearity between measures 

of economies of scale and concentration tends to decrease. 

5. Both industry growth and capital-sales ratio have a 

significant positive effect on profitability. In addition. 

^This is true especially for the minimum efficient 
scale measure of scale economies and the minimum efficient 
scale-based measure of capital requirements. 
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results seem to indicate that regional or local industries 

tend to earn higher profits. 

6. As we saw above, Lustgarten (1975) finds that buyer 

concentration has a highly significant negative influence on 

profitability. However, results of subsequent studies seem 

to be mixed. For example Guth, Schwartz and Whitcomb (197 6) 

argue that Lustgarten's measure of buyer concentration is 

flawed. When they correct the flaws, Lustgarten's results 

are eliminated. On the other hand, LaFrance (1979) finds 

that buyer concentration is negatively related to industry 

profitability. 

2.2. Simultaneous Equations Studies 

This section reviews the simultaneous equations studies 

which treats advertising, concentration, and profitability 

variables as endogenous. The most of these studies estimate 

models which are in the form represented by Equations (1.1), 

(1.2), and (1.3) in Chapter I. 

Strickland and Weiss (1976) provides one of the first 

studies of this kind. They specify their model as follows: 

A/S = fi(CR4, CR42, PCM, CD/S, GRS, DUR) (2.1) 
+ - + + + ? 

CR4 = f2(A/S, MES/S) (2.2) 
+ + 

PCM = f3(CR4, GRS, A/S, MES/S, K/S, GD) (2.3) 
+ + + + + -

where A/S is the advertising intensity, PCM is the price-

cost margin, CR4 is the four-firm concentration ratio, CR4^ 
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is CR4 squared, CD/S is the percentage of industry sales 

going to final consumer demand, GRS is the growth rate of 

industry sales, DUR is a durable-good industry dummy (which 

takes the value of one for durable goods industries and zero 

for nondurable goods industries), MES/S is the minimum 

efficient plant scale relative to market size (midpoint 

plant size divided by industry sales), K/S is the industry 

capital-sales ratio, and GD is the geographic dispersion 

index. The expected signs are given below the variables. A 

question mark indicates that the expected sign cannot be 

determined a priori. 

Strickland and Weiss use 1963 data on a sample of 408 

four-digit SIC industries. They estimate their 3 equations 

separately for (1) the total sample (N=408), (2) consumer 

goods industries (N=102), and (3) producer goods industries 

(N=306). The results of the 2SLS (two-stage least squares) 

estimation are presented in Table 2.1. 

It is seen that most of the coefficients have expected 

signs and are significant. In the advertising intensity 

equation (Equation (2.1)), CR4 and CR4^ have significant 

coefficients with expected signs for both the total and the 

consumer goods samples. This gives support to the inverted-

U hypothesis. Advertising intensity reaches its maximum at 

CR4 values of 0.57 and 0.46 in the total and the consumer 

goods samples, respectively. The coefficients of both CR4 

and CR4^ become insignificant in the producer goods sample. 
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although they retain their expected signs. CD/S has a very 

strong and positive effect on advertising in the total and 

the producer goods samples. However, it takes a puzzling 

negative sign in the consumer goods sample. DUR has a 

negative influence on advertising, but it is significant 

only in the consumer goods sample. Conversely, the effect 

of GRS on advertising is positive, but it is not significant 

in the consumer goods sample. The coefficient of PCM is 

positive in all of the three samples. However, it cannot 

retain its significance in the producer goods sample. 

Equation (2.2) (the concentration equation) includes 

two variables: A/S and MES/S. As seen in Table 2.1, both 

variables have significant positive effects on concentration 

in all three samples. This is consistent with the authors' 

expectations. Also, the effect of A/S is greater and more 

significant in the consumer goods sample as expected. 

CR4 is the first variable in Equation (2.3) (the price-

cost margin or the profitability equation). Its coefficient 

has the expected positive sign, but it is not significantly 

different from zero in each of the samples. MES/S bears a 

significant and positive coefficient in the consumer goods 

sample, while it loses its significance in the other two 

samples and also has an unexpected negative sign in the 

producer goods sample. Strickland and Weiss argue that the 

reason for the insignificant relation between CR4 and price-

cost margins is probably collinearity between CR4 and MES/S. 
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The effect of CR4 on margins cannot be distinguished from 

the effect of MES/S. However, the combined effect of CR4 

and MES/S is unequivocally positive and significant. The F-

statistic for the two variables together is 36.14 which is 

significant at better than the 0.01 level. Since the price-

cost margin does not subtract out advertising expenditures 

as costs due to Census definitions, the coefficient on A/S 

should be significantly different from unity rather than 

zero. This is not the case in the consumer goods sample, 

and it is barely so in the other two samples, casting doubt 

on the results of most of the single-equation studies. 

However, the coefficient of A/S is positive in all three 

samples as expected. The relationship between price-cost 

margins and GRS is positive as expected, but not significant 

in the consumer goods sample. Finally, K/S and GD variables 

have significant effects on margins only in the total and 

the producer goods samples. 

Strickland and Weiss also estimate each equation by OLS 

(ordinary least squares). The results for the OLS method do 

not differ greatly from the 2SLS results except for two of 

the variables: (1) The effect of CR4 on profitability is 

significant in the OLS regressions, and (2) the coefficient 

of A/S in the profitability equation significantly exceeds 

unity in the OLS estimates. 

The authors argue that the weakened effect of CR4 on 

the price-cost margin in the 2SLS regressions is due to the 

48 



high correlation between MES/S and CR4. It becomes a more 

serious problem in the 2SLS estimation. Observed CR4 and 

the other independent variables in the OLS estimate of the 

profitability equation are related by an R̂  of 0.532, but 

this rises to 0.794 when CR4-hat is regressed on A/S-hat and 

the other independent variables in the second-stage least-

squares estimate of the price-cost margin equation. The 

reason is that the estimated value of CR4-hat is primarily 

determined by MES/S and, to a lesser extent, K/S and GD-

Martin (1979) points out that all of the equations in 

the model specified by Strickland and Weiss (1976) satisfy 

the order condition for identification, but the price-cost 

margin equation (Equation (2.3)) fails to satisfy the rank 

condition for identification: There is not any explanatory 

variable in the system which is missing from the price-cost 

margin equation but present in the concentration equation 

(Equation (2.2)). In order to solve this problem, Martin 

bases his concentration equation on a model of dynamic limit 

pricing. This results in two additional variables in his 

(dynamic) concentration equation which are not included by 

his price-cost margin equation: The lagged profitability 

and the lagged concentration variables. Martin specifies 

his three equations as follows: 

A/S = f^(DUR, CD/S, IM/S, BCR, GRS, PCM, 
- + - - + + 

CR4, CR42) (2.4) 
+ 
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CR4 = f2(REG, CD/S, GRS, A/S, MES/S, CDR, 
- ? - ? + -

PCM.̂ , CR4..,) (2.5) 
+ 

PCM = f3(REG, CD/S, IM/S, BCR, GRS, A/S, 
+ ? - - + ? 

K/S, MES/S, CDR, CR4) (2.6) 
+ + - + 

where A/S is the advertising intensity, PCM is the price-

cost margin, CR4 is the four-firm concentration ratio, REG 

is a regional-industry dummy (which takes the value one for 

regional or local industries and zero otherwise), DUR is a 

durable-good industry dummy (which takes the value of one 

for durable goods industries and zero for nondurable goods 

industries), CD/S is the percentage of industry sales going 

to final consumer demand, IM/S is the imports-sales ratio, 

BCR is the buyer concentration ratio, GRS is the growth rate 

of industry sales, K/S is the industry capital-sales ratio, 

MES/S is the minimum efficient scale of a plant relative to 

market size, CDR is the cost disadvantage ratio, PCM.., is 

the lagged profitability, CR4^ is CR4 squared, and CR4.., is 

the lagged concentration. MES/S is defined as the midpoint 

plant size as a percentage of total industry sales. The 

definition of CDR follows Caves, Khalilzadeh-Shirazi and 

Porter (1975). The data on (and hence the definition of) 

BCR are taken from Lustgarten (1975). 

Martin employs 19 67 data on a sample of 209 detailed 

industries from the input-output tables; lagged values refer 
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to 1963. For the most part this classification corresponds 

to four-digit SIC level; 28 of the industries in the sample 

correspond to three-digit SIC level. Data on most of the 

variables are taken from the input-output tables and Census 

publications. Industries labeled "not elsewhere classified" 

and "miscellaneous" by the Census Bureau are excluded from 

the analysis. Martin estimates his 3 equations separately 

for (1) the consumer goods industries, and (2) the producer 

goods industries. The results of the 3SLS (three-stage 

least squares) estimation are presented in Table 2.2. 

In the advertising intensity equation (Equation (2.4)), 

PCM has a significant positive impact on advertising in both 

of the samples. The coefficients on CR4 and CR4^ bear the 

expected signs. However, they are significant at the 0.05 

level in only the consumer goods sample. In the producer 

goods sample, both coefficients are significant only at the 

0.10 level. Thus, Martin's analysis too gives support to an 

inverted-U (or quadratic) relationship between advertising 

and concentration. In the consumer goods sample, DUR, CD/S, 

IM/S, BCR, and GRS do not exert a significant impact on the 

advertising-sales ratio. In the producer goods sample, the 

coefficients of CD/S and BCR are significant and have the 

expected signs. The coefficient on IM/S has the expected 

negative sign, but is significant only at the 10 percent 

level. 
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Martin's concentration equation (Equation (2.5)) has a 

large number of independent variables compared to the same 

equation in Strickland and Weiss' study (Equation (2.2)). 

CR4.<, is the most important variable in the concentration 

equation. For each sample, the estimated coefficient is 

very significantly different from zero.^ In addition, the 

estimated coefficients are between zero and one, implying 

the existence of a stable dynamic adjustment process toward 

a long-run level of concentration. The coefficient of CD/S 

is significant with a positive sign in the consumer goods 

sample. REG, PCM.̂ , and GRS perform poorly in both of the 

samples. Contrary to Strickland and Weiss' study, A/S has 

an insignificant coefficient in the concentration equation. 

The reason might be the inclusion of several variables which 

do not appear in the concentration equation of Strickland 

and Weiss. Variables describing technical entry barriers 

(MES/S and CDR) have significant effects on concentration. 

MES/S is significant in the consumer goods sample. CDR is 

significant at the 5 percent level in the producer goods 

Martin calculates a goodness-of-fit measure for each 
equation which is defined as the square of the correlation 
coefficient between actual and fitted values. For the two 
advertising intensity equations (one for the consumer goods 
sample and one for the producer goods sample), its value is 
approximately 0.2. For the price-cost margin equations, it 
takes values which are close to 0.4. For the concentration 
equations it has very high values: 0.95 for both consumer 
and producer goods samples. The primary reason for such a 
high value in each sample is most probably the inclusion of 
CR4.., variable. The t-ratios for the coefficient estimates 
of this variable are 17.71 and 38.11, respectively, in the 
consumer and the producer goods samples. 
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sample and at the 10 percent level in the consumer goods 

sample. 

In the profitability equation (Equation (2.6)), the 

coefficient of BCR is insignificant in both samples, while 

the coefficient of REG is significant only at the 10 percent 

level in the producer goods sample. The effects of GRS and 

A/S are significant and positive in both of the samples. As 

we saw above, Strickland and Weiss find insignificant 

coefficients for these two variables in the consumer goods 

sample. The coefficients on K/S and CD/S are significantly 

positive only in the producer goods sample. IM/S exerts a 

significant negative effect on profitability in both of the 

samples as expected. Finally, CR4 and the technical entry-

barrier variables perform poorly. The coefficient of CR4 

and CDR are barely significant at the 10 percent level in 

only the producer goods industries, while the coefficient of 

MES/S is significant at the same significance level in only 

the consumer goods industries. 

In a subsequent study, Martin (1980) makes a slightly 

different specification: 

A/S = f<,(DUR, CD/S, PGD, BCR, GRS, PCM, CR4 
- + - - + + + 

CR42) (2.7) 

CR4 = f2(REG, PGD, GRS, A/S, MES/S, ACR, CDR, 
- ? - ? + + -

PCM., (PCM..,) (PGD), CR4.̂ ) (2.8) 
? + 
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PCM = f3(REG, CD/S, PGD, BCR, GRS, A/S, K/S, 
+ ? ? - + ? + 

MES/S, ACR, CDR, CR4) (2.9) 
+ + - + 

where ACR is the absolute capital requirements for a plant 

of minimum efficient scale, PGD is a producer-good industry 

dummy (taking the value one for producer goods industries 

and zero for consumer goods industries), and (PCM..,) (PGD) is 

the interaction of PCM.̂  with PGD. The definitions of the 

other variables are the same as before. The interaction 

variable is based on the hypothesis that the entry-inducing 

effect of past profitability might be different depending on 

whether the industry is a producer goods or a consumer goods 

industry. 

Martin estimates this model using the same sample and 

data set as he utilizes in his previous study. Data on the 

new variables are also derived from the sources we described 

above. The results of estimating the system of equations by 

2SLS are presented in Table 2.3.^ 

In the advertising intensity equation (Equation 2.7)), 

the coefficients on DUR, CD/S, BCR, and GSR, bear the signs 

expected by Martin, but they are not significant. PGD and 

PCM have significant coefficients with expected signs. The 

same is true for CR4 and CR4^, providing support for the 

inverted-U hypothesis. 

Ît should be noted that these results can be compared 
to those obtained by Strickland and Weiss for their total 
sample (see the columns labeled "Total" in Table 2.1.) 
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Table 2.3. Martin's (1980) Results. 

CD/S 

Dependent Variable 

Variable A/S CR4 PCM 

REG - +* 

DUR 

+ 

PGD -* + +* 

BCR - ( + ) 

GRS + - +* 

A/S - +* 

K/S +* 

MES/S + + 

ACR + (-) 

CDR -* { + ) ' 

PCM +* 

PCM.^ ( + )* 

(PCM..,) (PGD) . . . 

CR4 +* + 

CR42 -* 

CR4.^ +* 

Source: Martin (1980, p. 486). 

Note: + denotes a positive coefficient, - denotes a 
negative coefficient, * denotes statistical 
significance at the 5 percent level or better, 
and ( ) denotes an unexpected sign. 
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In the concentration equation (Equation 2.8)), most of 

the coefficients have their expected signs. However, among 

these coefficients, only ones which belong to CR4.̂  and CDR 

are significant at the 5 percent level. (PCM..,) (PGD), A/S, 

and REG have coefficients with expected signs, but they are 

significant only at the 10 percent level. The coefficient 

of CR4.̂  is very significantly different from zero, and it 

is between zero and one as in Martin's previous study. The 

coefficient on PCM.̂  bears an unexpected positive sign, and 

it is not significant. From this and the significant and 

negative coefficient on the interaction variable, Martin 

concludes that there is an entry-inducing effect of past 

profitability for the producer goods industries only. 

The results of estimating the profitability equation 

(Equation (2.9)) indicate that there are five significant 

variables with expected signs: REG, PGD, GRS, A/S, and K/S. 

The coefficients on CD/S and BCR are insignificant, and also 

the latter has an unexpected positive sign. CR4 and the 

variables describing technical entry barriers do not perform 

well: The coefficients of CR4 and MES/S are insignificant; 

the coefficient of ACR is insignificant with an unexpected 

negative sign; and the coefficient of CDR is significant but 

has an unexpected positive sign. 

Martin also examines if entry barriers have a direct 

effect on profitability, independent of concentration. He 

excludes the variables describing technical entry barriers 
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(MES/S, ACR and CDR) from the profitability equation and 

reestimates the model. The results indicate that the new 

profitability equation performs better. With the exclusion 

of MES/S, ACR and CDR, all the remaining variables in the 

profitability equation (including CR4) become significant. 

Also, the coefficient of BCR takes its expected negative 

sign. Martin concludes that barriers to entry do not exert 

an independent direct effect on profitability. They affect 

profitability only through their influence on concentration. 

However, one should be careful in deriving such a conclusion 

from Martin's study given the fact that many studies report 

a high degree of collinearity between measures of economies 

of scale, capital requirements, and concentration. 

Pagoulatos and Sorensen's (1981) contributions are to 

include estimates for price elasticity of demand (which is 

made possible by restricting the sample to food industries), 

and to incorporate foreign trade variables in the price-cost 

margin equation. They specify their model as follows: 

A/S = f-(CR4, PCM, GRS, EL, CPD) (2.10) 
+ + + ? + 

CR4 = f2(ACR, SIZE, GRS, A/S, CDR) (2.11) 
+ - - + -

PCM = f,(CR4, K/S, GRS, A/S, EL, REG, 
+ + + + - + 

ESD, EX/S, IM/S) (2.12) 
+ ? -

where A/S is the advertising intensity, CR4 is the four-firm 

concentration ratio, PCM is the price-cost margin, GRS is 
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the growth rate of total industry sales, EL is the price 

elasticity of demand, CPD is a consumer-good industry dummy 

(taking the value one for consumer goods industries and zero 

for producer goods industries), ACR is the absolute capital 

requirements for a plant of minimum efficient scale, SIZE is 

the market size, CDR is the cost disadvantage ratio, K/S is 

the industry capital-sales ratio, REG is a regional-industry 

dummy (which takes the value of one for regional or local 

markets and zero otherwise), ESD is an economies of scale 

dummy variable, EX/S is the exports-sales ratio, and IM/S is 

the imports-sales ratio- ESD is based on the Comanor-Wilson 

(1967) measure of minimum efficient plant scale relative to 

market size. ESD takes the value one for industries with 

MES/S above the average for the sample, and the value zero 

for industries with MES/S below the average for the sample. 

The definition of CDR follows Caves, Khalilzadeh-Shirazi and 

Porter (1975). 

The industry sample used by Pagoulatos and Sorensen in 

the estimation of the model consists of 47 food processing 

industries defined by the Census Bureau at the four-digit 

SIC level. The time period studied is the year 1967. The 

authors choose the food processing sector primarily due to 

the constraint of identifying a group of industries with 

sufficient data to estimate price elasticities of demand. 

The results of the 3SLS estimation are presented in Table 

2.4. 

59 



Table 2.4. Pagoulatos and Sorensen's (1981) Results. 

Dependent Variable 

Variable A/S CR4 PCM 

CR4 +* + 

K/S + 

ACR +* 

SIZE -* 

PCM +* 

GRS (-) - + 

A/S +* +* 

EL + -* 

REG + 

CPD +* 

ESD + 

CDR 

EX/S 

IM/S ( + ) 

Source: Pagoulatos and Sorensen (1981, p. 738). 

Note: + denotes a positive coefficient, - denotes a 
negative coefficient, * denotes statistical 
significance at the 5 percent level or better, 
and ( ) denotes an unexpected sign. 
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In the advertising intensity equation (Equation (2.10)) 

three variables have significant coefficients with expected 

signs. Increases in CR4 and PCM variables result in greater 

' advertising intensity as expected. In addition, advertising 

intensity is found to be greater in consumer as opposed to 

producer goods industries. However, Neither GRS nor EL has 

a significant influence on advertising. 

In the concentration equation (Equation (2.11)), all 

the estimated coefficients have the hypothesized signs, and 

most of them are significant. Concentration is inversely 

related to SIZE and directly related to ACR as expected by 

the authors. The coefficient of CDR is negative, but it is 

significant only at the 10 percent level. Higher degrees of 

advertising intensity are seen to contribute to higher 

levels of concentration. 

In the profitability equation (Equation (2.11)), the 

coefficient of A/S is positive as expected by the authors, 

and highly significant. Since advertising expenditures are 

included in the price-cost margin, the coefficient on A/S 

should be one even if advertising were exerted no barrier 

effect. The coefficient of A/S is significantly different 

from one. The market price elasticity of demand (EL) is 

also seen to be an important determinant of profitability. 

However, the inclusion of the foreign trade variables (EX/S 

and IM/S) does not add much in the profitability equation. 

The coefficient of EX/S bears a negative sign, but it is not 
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significant. Contrary to the results obtained in many other 

studies, IM/S variable has an insignificant coefficient with 

an unexpected positive sign. Pagoulatos and Sorensen argue 

that this probably reflects some special aspects of the US 

food processing sector. For example, many industries within 

this industry are highly protected via tariffs, quotas, and 

government inspection standards. Finally, the coefficients 

of CR4, GRS, K/S, REG, and ESD all have their hypothesized 

signs, but they are not significant at the 5 percent level. 

The coefficients of CR4 and GRS are significant only at the 

10 percent level. 

Coate and Uri (1986) focus on the concentration and the 

efficiency effects on profitability. They specify their 

three equations as follows: 

A/S = fi(CR4, CR42, PCM, CD/S, GRS, DUR) (2.13) 
+ - + + - -

CR4 = f2(A/S, GRS, CR4..,, SIZE, EFF, RD) (2.14) 
+ ? + ? + -

PCM = f3(A/S, CR4, GRS, EFF, RD, IM/S, KI/S) (2.15) 
? ? + + ? - + 

where A/S is the advertising intensity, PCM is the price-

cost margin, CR4 is the four-firm concentration ratio, CR42 

is CR4 squared, CD/S is the percentage of industry sales 

going to final consumer demand, GRS is the growth rate of 

industry sales, DUR is a durable-good industry dummy (which 

takes the value of one for durable goods industries and zero 

for nondurable goods industries), CR4.̂  is the lagged four-

firm concentration ratio, SIZE is the absolute size of the 
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market, EFF is an efficiency variable, RD is the research 

and development outlays, IM/S is the imports-sales ratio, 

and KI/S is the capital plus inventory investment-to-sales 

ratio. EFF is the firm level cost disadvantage ratio used 

by Chappell and Cottle (1985). It is defined in a similar 

fashion to the usual cost disadvantage ratio: The average 

value-added per employee of the largest four firms divided 

by the average value-added per employee of all remaining 

firms. Thus, the efficiency variable serves as a proxy for 

the average productivity of the top four firms divided by 

the average productivity of the other firms in the industry. 

It should be also noted that advertising and research and 

developments expenditures are subtracted out from the price-

cost margin. Hence, PCM is called by the authors the net 

price-cost margin. 

Coate and Uri use 1977 data on a sample of 268 four-

digit SIC industries. The data for the individual variables 

come from a variety of sources. The core of the data set is 

taken from the Census of Manufactures for 1977. The authors 

exclude the regional or local industries from the analysis, 

so that there is no need to employ a regional-industry dummy 

or a geographic dispersion index. Industries labeled "not 

elsewhere classified" are also excluded. The results of 

estimating the model represented by the above equations are 

presented in Table 2.5. It is seen from this table that the 

coefficients of all variables have their expected signs. 
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Table 2.5. Coate and Uri's (1986) Results. 

Dependent Variable 

Variable A/S CR4 PCM 

A/S + -* 

CR4 + + 

CR42 

PCM +* 

CD/S +* 

GRS - + +* 

DUR -* 

CR4.., +* 

SIZE -* 

EFF +* +* 

RD. . 

IM/S 

KI/S 

- • 

_ * 

+* 

Source: Coate and Uri (1986, p. 7). 

Note: + denotes a positive coefficient, - denotes a 
negative coefficient, * denotes statistical 
significance at the 5 percent level or better, 
and ( ) denotes an unexpected sign. 
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In the advertising intensity equation (Equation (2.13)) 

the most important variable is CD/S. Its coefficient is 

very significantly different from zero, and it is large in 

magnitude compared to the other variables in the equation. 

GRS, PCM, and DUR also have significant influences on the 

advertising intensity. Concentration has a quadratic effect 

on advertising intensity, although the significance is low. 

The coefficients of CR4 and CR4^ are significant only at the 

10 percent level. 

In the concentration equation ((Equation (2.14)), A/S 

and GRS do not have significant coefficients. CR4..,, SIZE, 

EFF, and RD all have significant effects on concentration. 

The coefficient of CR4.̂  is very significantly different 

from zero (t=56.8) and between zero and one as in Martin's 

studies. In addition, the concentration equation has a very 

high R̂  value (0.931) compared to the R̂  values computed for 

the other two equations. This is primarily due to the high 

degree of correlation between CR4 and CR4.^. 

In the price-cost margin equation ((Equation (2.15)), 

the coefficients of EFF, IM/S, and KI/S are significant at 

much better than the 1 percent level of significance. A/S 

and GRS also have significant effects on profitability. The 

coefficients on CR4 and RD are not statistically significant 

even at the 10 percent level of significance. 

Finally, Gisser (1991) specifies a model with the same 

variables treated as endogenous. However, his model does 
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not include some of the variables which are considered to be 

important in the previous studies. Gisser's three equations 

are as follows: 

A/S = fi(CR4, PROF/S, HETRO) (2.16) 
+ + -»-

CR4 = f2(A/S, ENER/S) (2.17) 
+ + 

PROF/S = f3(A/S, CR4, GRS) (2.18) 
+ + + 

where A/S is the advertising intensity, CR4 is the four-firm 

concentration ratio, PROF/S is the profit divided by sales, 

HETRO is a dummy variable that assumes a value of one for 

industries producing heterogeneous products and a value of 

zero for industries producing homogeneous products, GRS is 

the growth rate of industry sales, and ENER/S is the energy 

expenditures divided by industry sales. PROF/S is defined 

as value added less the cost of production and advertising 

expenditures, divided by the value of shipments. The cost 

of production includes payroll and the cost of capital. 

Thus, PROF/S is a similar measure to PCM. Gisser includes 

ENER/S in the concentration equation because the sample year 

(1977) was in the midst of so called "energy crisis." It is 

likely that the increase in the cost of energy forced small 

firms to shut down, leading to a rise in the concentration 

ratio in industries that are relatively heavy users of 

energy. Gisser notes that the HETRO variable is similar to 

the percentage of sales going to final consumer demand used 

by Strickland and Weiss (1976). Thus, Gisser's advertising 
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intensity and concentration equations are similar to those 

employed by Strickland and Weiss. 

Gisser uses a sample of 445 four-digit SIC industries. 

The core of the data set is derived from the 1977 Census of 

Manufactures and input-output tables for 1977. The results 

of 2SLS estimation are presented in Table 2.6. 

It is seen that in the advertising intensity equation 

(Equation (2.16)), the coefficient of HETRO is significant 

and has an expected positive sign. This result indicates 

that industries producing heterogeneous goods tend to spend 

more on advertising than do industries producing homogeneous 

products. PROF/S also has a significant positive impact on 

advertising intensity. The estimated coefficient of CR4 is 

not significant, although it has its hypothesized sign. 

In the concentration equation (Equation (2.17)), the 

coefficients of both A/S and ENER/S are significant with 

positive signs as expected by Gisser. ENER/S is a highly 

significant impact on concentration (t=5.10). This gives 

support to the hypothesis explained above. 

In the profitability equation (Equation (2.18)), the 

coefficient of CR4 is insignificant and has an unexpected 

negative sign. It is surprising to obtain such a result in 

the absence of measures of economies of scale and capital 

requirements in the profitability equation. The other two 

variables, GRS and A/S, have both significant and expected 

effects on profitability. 
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Table 2.6. Gisser's (1991) Results. 

Variable A/S 

Dependent Variable 

CR4 PROF/S 

CR4... 

PROF/S 

HETRO. 

GRS... 

A/S. . . 

ENER/S 

+ (-) 

+* 

+ * 

+* 

Source: Gisser (1991, p. 164). 

Note: + denotes a positive coefficient, - denotes a 
negative coefficient, * denotes statistical 
significance at the 5 percent level or better, 
and ( ) denotes an unexpected sign. 
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Gisser also estimates each of the three equations by 

OLS. The coefficient of CR4 in the advertising equation 

becomes significant. The coefficient of the same variable 

in the profitability equation also becomes significant, and 

it changes its sign from unexpected negative to the expected 

positive. In addition, the coefficients of the remaining 

variables in the model become more significant while they 

retain their expected signs. 

As will be seen in more detail in the next chapter, 

Gisser hypothesizes that an inverted-U relationship between 

concentration and advertising would be observed only in 

industries facing relatively less elastic demand curves. 

For industries facing highly elastic demand curves, the 

relationship between concentration and advertising would be 

positive at all levels of concentration. Thus, if the price 

elasticity of demand varies a wide range of values in highly 

concentrated industries, then advertising would be highly 

correlated with concentration at first, but uncorrelated 

with it at high levels of concentration. In this case, the 

coefficient CR4^ and even the coefficient of CR4 might be 

insignificant in advertising intensity equations including 

these variables as independent variables. 

In order to test this hypothesis, Gisser first examines 

the results of estimating Equation (2.16) by OLS. As we saw 

above, the coefficient of CR4 in this estimation is positive 

and significant. Next, he includes CR4^ in the equation and 
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reestimates it by the same method (OLS). He finds that 

adding CR4^ to the advertising intensity equation renders 

the coefficient of CR4 insignificant (t=0.92), and yields a 

very poor result for CR42 (t=-0.13). Gisser notes, however, 

that this result may be due to the high correlation between 

CR4 and CR42 (r=0.97). To get around this problem, Gisser 

divides the sample into two subsamples. The first subsample 

contains industries with CR4^0.60, and the second subsample 

contains industries with CR4>0.60. He then estimates the 

original advertising intensity equation (Equation (2.16)) 

separately for these two subsamples by both OLS and 2SLS 

methods. The inverted-U hypothesis would be supported only 

if the coefficient of CR4 in Equation (2.16) were positive 

and significant for CR4^0.60, and negative and significant 

for CR4>0.60. Gisser's theory, on the other hand, would be 

supported if this coefficient were positive and significant 

for CR4:^0.60, and insignificant for CR4>0.60. Gisser finds 

that for the first subsample (CR4^0.60), the coefficient of 

CR4 has the expected positive sign, and is significant. For 

the second subsample (CR4>0.60), it is either positive and 

insignificant or negative and insignificant. Therefore, the 

inverted-U theory is not supported by the data. The results 

lend support to Gisser's theory. 

We can draw several conclusions from the simultaneous 

equations studies reviewed above. Below, we present these 

conclusions separately for each of the three equations that 
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are estimated by these studies: The advertising intensity, 

concentration, and profitability equations. 

For the advertising intensity equations, we can draw 

the following conclusions: 

1. There appears to be an inverted-U relationship 

between advertising and concentration, especially among 

consumer goods industries. As we saw in Section 2.1.1, 

the results of the single-equation studies of advertising 

intensity suggest that among consumer goods industries, 

advertising intensity increases with concentration at low 

levels of concentration, but the relationship may disappear 

or change sign at high levels of concentration. Therefore, 

the results of the single-equation studies seem to support 

both the inverted-U hypothesis and the hypothesis advanced 

by Gisser (1991), while the simultaneous equations studies 

give support only to the inverted-U hypothesis for consumer 

goods industries. 

2. Profitability has a significant and positive impact 

on advertising intensity. 

3. For the growth rate of industry sales and product 

durability variables, the results are conflicting. GRS has 

a significant effect on advertising only in Strickland and 

Weiss' (1976) study for the total and the producer goods 

samples. The coefficient of DUR is significant in only two 

studies: Strickland and Weiss' study (only for the consumer 

goods industries) and Coate and Uri's (1986) study. 
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4. Buyer concentration and imports-to-sales ratios 

have negative coefficients, but they do not seem to have a 

very significant effect on advertising intensity. As an 

exception, the coefficient of BCR is significant at the 5 

percent level for the producer goods industries in Martin's 

(1979) study. The coefficient of IM/S is significant in the 

same study for both the consumer and producer goods samples 

only at the 10 percent level. 

5. Finally, the percentage of industry sales going to 

final consumer demand has a significant positive effect on 

advertising in producer goods and all-industry samples. In 

consumer goods samples, however, its coefficient assumes a 

surprising negative sign. 

By an examination of the results for the concentration 

equations, we draw the following conclusions: 

1. The lagged concentration variable seems to be the 

most important variable in the concentration equations. It 

has a positive and highly significant coefficient in studies 

which include this variable among the explanatory variables. 

2. The advertising intensity variable has a positive 

and generally significant impact on concentration. However, 

Martin (1979) finds a negative but insignificant coefficient 

of this variable for the producer goods industries. In his 

1980 study, he estimates a negative coefficient for the same 

variable, and this time it is significant at the 0.10 level. 

Thus, the evidence on the effect of advertising intensity on 
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concentration is conflicting. This conclusion seems to be 

consistent with the results of the single-equation studies. 

3. The regional-industry dummy and growth variables 

have almost always negative effects on concentration, but 

they are mostly insignificant. The coefficient of REG is 

both negative and significant (at the 0.10 level) only in 

Martin's (1980) study, while the estimated coefficient of 

GRS is insignificant in all of the studies. 

4. Both the minimum efficient plant scale relative to 

market size and absolute capital requirements are positively 

correlated with concentration. When these variables are not 

included together, their coefficients are generally found to 

be significant. Strickland and Weiss (1976) find that MES/S 

is highly significant and explains a substantial amount of 

the variation in concentration. This result is consistent 

with the findings of the single-equation studies. (However, 

as pointed out by Comanor and Wilson [1967], there may be 

some element of spurious correlation between concentration 

and minimum efficient plant scale.) Pagoulatos and Sorensen 

(1981) include ACR without an economies of scale variable, 

and find a significant coefficient. However, Martin (1980) 

includes MES/S and ACR together in his equation, and finds 

insignificant coefficients for both variables. This may be 

a result of a possible collinearity between absolute capital 

requirements and minimum efficient plant scale. It should 

be also noted that the inclusion of the lagged concentration 
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variable might be another reason for the poor performances 

by MES/S and ACR variables in Martin's studies. 

5. Cost disadvantage of operating at suboptimal scales 

seems to be an important determinant of concentration. The 

coefficient of the cost disadvantage ratio (CDR) is negative 

and significant at least at the 0.10 level of significance. 

6. The lagged profitability variable which is employed 

by Martin is significant for the all-industry sample (in his 

1980 study), but it is not significant for the consumer and 

the producer goods samples (in his 1979 study). 

Finally, the price-cost margin equations of the models 

reviewed above suggest the following conclusions: 

1. Advertising intensity exerts a significant positive 

impact on profitability in most of the studies. This result 

is consistent with the findings of single-equation studies. 

However, Coate and Uri's (1985) study is an exception. They 

find a negative and significant coefficient for A/S. 

2. Import competition seems to have a significant and 

negative effect on the profitability of domestic sellers as 

in the case of the single-equation studies. Among the 

simultaneous equations studies reviewed above, an exports-

to-sales ratio variable is included only by Pagoulatos and 

Sorensen (1981). They find a negative but insignificant 

coefficient for this variable. 

3. The growth rate of industry sales and capital-sales 

ratio variables have significant and positive effects on the 
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price-cost margin in almost all of the simultaneous studies 

reviewed above. This result is consistent with the findings 

of most of the single-equation studies. The evidence on the 

expectation that regional or local industries are associated 

with higher profits seems to be mixed. 

4. The buyer concentration ratio variable is employed 

by Martin (1979, 1980). He finds insignificant coefficients 

for this variable in both of his studies. This result is 

contrary to the findings of Lustgarten (1975) and LaFrance 

(1979). On the other hand, it confirms the conclusion by 

Guth, Schwartz and Whitcomb (1976), which is mentioned in 

the previous section: Buyer concentration does not have a 

significant influence on the price-cost margins of selling 

industries. 

5. The coefficient of concentration is positive but 

insignificant in all of the simultaneous equations studies 

reviewed. As we know, many single-equation studies report a 

high degree of collinearity between measures of economies of 

scale, capital requirements, and concentration. This seems 

to be a problem in the simultaneous equations studies too, 

since most of these studies include MES/S and/or ACR along 

with CR4 in the price-cost margin equations. Strickland and 

Weiss (197 6) argue that collinearity between CR4 and MES/S 

is probably the reason for the insignificant relationship 

between CR4 and profitability. CR4 and MES/S together have 

a highly significant positive effect on profitability, but 
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the effect of CR4 on margins cannot be distinguished from 

the effect of MES/S because of the collinearity. Martin 

(1980) finds that when MES/S, ACR, and CDR variables are 

excluded from the profitability equation, the coefficient of 

CR4 becomes significant at the 0.01 level. The t-ratio for 

the coefficient of CR4 increases from 0.21 to 3.31. Martin 

concludes that the variables describing technical barriers 

do not exert a direct effect on profitability, independent 

of concentration. However, it should be noted that this 

result is probably produced by collinearity between CR4, 

MES/S and ACR. 

6. The minimum efficient scale relative to market size 

variable performs poorly in the price-cost margin equations. 

Strickland and Weiss (1976) and Martin (1979) find that the 

coefficient of MES/S is significant with an expected sign in 

only the consumer goods sample. (The significance is only 

at the 0.10 level in Martin's study.) The absolute capital 

requirements variable is included by Martin (1980) together 

with MES/S and CR4 variables. The estimated coefficient on 

ACR is insignificant with an unexpected negative sign. The 

poor performances by MES/S and ACR variables are probably 

due to the problem of collinearity mentioned above. The 

cost disadvantage ratio also performs poorly in the price-

cost margin equations. It is marginally significant with an 

expected negative sign for the producer goods industries in 

Martin (1979). In Martin (1980), it is more significant but 
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has an unexpected positive sign in a sample including both 

consumer and producer goods industries. 

Finally, it should be noted that the estimation of 

equations by OLS leads to some changes in the results of the 

simultaneous equations studies. For example, Strickland and 

Weiss (197 6) find that the effect of CR4 on the price-cost 

margin becomes significant in the OLS regressions. This is 

consistent with the findings of some single-equation studies 

which report a significant (though weak) positive relation 

between concentration and profitability in equations which 

include variables describing technical barriers to entry. 

Gisser (1991) also estimates each of his three equations by 

OLS. He, too, finds that the coefficient of CR4 in the 

profitability equation becomes significant with an expected 

positive sign. In addition, each equation performs better 

with respect to sign and significance of the variables. 
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CHAPTER III 

THE MODEL 

The model we specify and estimate contains variables 

included most often in the previous simultaneous equations 

studies treating the same variables as endogenous: 

: | = ao + a iCR4 + a2CR42 + a3PCM + a ^ — + agPGD 
o S 

+ a ^ ^ + a 7 ^ + agGRS + agBCR ^ ^ * "̂  ^ 

+ a<,oDUR + e.. 

CR4 = bo + b- , :^ + b 2 — + b3PGD + b^GRS + b j i ^ 

+ bgCDR + by ACR + bgPCM.-, + b9CR4_i 
+ b^oREG + €2 

(3.2) 

PCM = Co + Ci| + C2CR4 ^ C 3 ^ + c.PGD + C s ^ 

+ C g — + C7GRS + CgBCR + 0 9 ^ ^ + c-,oCDR (3.3) 

+ C^TACR + C12REG + C-,3- + €3. 

Here, Equation (3.1) is the advertising-intensity equation. 

Equation (3.2) is the concentration equation, and Equation 

(3.3) is the profitability (or price-cost margin) equation. 

Endogenous and predetermined variables of the model are 

listed and briefly described in Table 3.1. A more detailed 

description of the variables and their data sources can be 

found in Appendix A. 

The system presented above is linear in the parameters 

and disturbances but nonlinear in the variables because of 

the squared concentration term in the advertising-intensity 

equation. 
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Table 3.1. Variables. 

Abbreviated 
Name Description 

A/S Advertising intensity (advertising expenditures 

divided by total industry sales). 

CR4 Four-firm concentration ratio. 

PCM Price-cost margin. ((Value of Shipments - Cost 

of Materials - Payroll) / Value of Shipments.) 

CR42 CR4 squared. 

CD/S Percentage of industry sales going to final 

consumer demand. 

PGD Producer-good industry dummy. 

IM/S Import competition (share of imports in total 
industry sales). 

EX/S Exporting intensity (share of exports in total 

industry sales). 

GRS Growth rate of industry sales. 

BCR Four-firm buyer concentration ratio. 

DUR Product durability (durable-good industry 
dummy). 

MES/S Minimum efficient plant scale relative to 
market size (the average size (sales) of the 
largest plants accounting for 50% of industry 
sales divided by industry sales). 

CDR Cost disadvantage ratio (the average value 
added per worker in plants supplying the 
smallest 50% of industry sales divided by the 
average value-added per worker in plants 
supplying the largest 50% of industry sales). 

ACR Absolute capital requirements (capital required 
by a plant of minimum efficient scale which is 
calculated as the product of the industry 
capital-sales ratio and the sales of a minimum 
efficient scale plant: (K/S).MES). 

PCM.̂  Past profitability (PCM lagged). 

CR4.̂  Past concentration (CR4 lagged). 

REG Regional-industry dummy. 

K/S Capital intensity (industry capital-sales 
ratio). 
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A simultaneous equations model which is nonlinear in 

the variables may be written compactly as 

Aq(y,x) = €, (3.4) 

where y is an (Mxi) vector of endogenous variables, x is a 

(Kxi) vector of predetermined variables, e is an (Mxi) 

vector of disturbances, q(y,x) is a (Txi) vector of 

functions of y and x, and A is an (MXT) matrix of unknown 

coefficients. 

The assumptions for the unobservable random error 

vectors €^,€^,-,€^ are the same as those for the linear 

model. That is, disturbances are assumed to be generated by 

a multivariate process with 

E[e.]=0 

E[€.€<]=a..I^ 

for i=l,",M and 

for i=l,"-,M and 

for î tj and i,j = l,"-,M; 

(3.5) 

(3.6) 

(3.7) 

or, combining the last two equations in a single statement, 

E[e.€<]=a.jl^ for i,j=l,-,M, (3.8) 

where N is the number of observations. This implies that 

E[e€'] = E 

/r 

^2 

.k. 
[^1 ^2 • 

' 

- H ] 

1 

• = 

^ 1 1 1 ^^^^ • 

^21 ^ ^22 ^ ' 

cr„-,I a„2l • 

• ^ I M I 

• ^ 2 M I 

•• ^MMI 

= s(8>i, 

where the unknown covariance matrix S is an (MXM) symmetric 

and positive semidefinite matrix. That is, each equation 

has a homoscedastic nonautocorrelated error term, and the 
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disturbances in different equations may be contemporaneously 

correlated. 

In this dissertation, we use cross-section data. 

Autocorrelation of the disturbances in an equation is less 

likely to occur with cross-section data. On the other hand, 

heteroscedasticity is a more common problem in cross-section 

studies. It may arise if, for example, the scale of the 

dependent variable and the explanatory power of the model 

vary across observations. This might be the case in our 

study for a number of reasons. For instance, even after 

accounting for several factors, we might still expect to 

observe greater variation in profits of more concentrated 

industries than in those of less concentrated industries. 

In addition, some of the theories used to specify the 

profitability equation seem to be more relevant to more 

concentrated industries. Similarly, the relationships 

involving advertising intensity are more relevant to 

consumer goods than to producer goods industries. 

Finally, one might expect some correlation between 

disturbances in different equations at a given point in time 

(i.e., contemporaneous correlation) because of some common 

unmeasurable or omitted factors. 

In addition to the above assumptions, it is assumed 

that the disturbances are distributed independently of the 

predetermined variables. When there are lagged endogenous 

variables among the explanatory variables, this assumption 
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would be violated if the disturbances were serially 

correlated. The reason is that a lagged endogenous variable 

is influenced by past disturbances. If current and lagged 

disturbances are correlated, so will be current disturbances 

and lagged endogenous variables. Since in this study we use 

cross-section data, the nonautocorrelation assumption for 

the error term of each equation does not refer to temporal 

nonautocorrelation; it refers to spatial nonautocorrelation. 

Therefore, it is also assumed that disturbances are not 

serially correlated. 

The identiflability of our equations and the estimation 

technique used are discussed in Appendix B. Below we will 

discuss the theoretical justifications of the variables and 

the expected signs of their coefficients in each equation. 

3.1. The Advertising-Intensity Equation 

The Dorfman-Steiner (1954) condition for optimal 

advertising for a monopolist choosing price and advertising 

to maximize profit suggests that the profit-maximizing level 

of advertising intensity will be equal to the product of the 

price-cost margin and the advertising elasticity of demand: 

A ^ (P-MC (3^9) 
g V p / a 

where e is the advertising elasticity of demand. According 

to this condition, the optimal advertising-sales ratio will 

be greater, the greater the Lerner index (the price-cost 
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margin) and the greater the advertising elasticity of 

demand.'' 

As pointed out by Schmalensee (1972, 1976), the 

Dorfman-Steiner condition implies that the farther is price 

above marginal cost, the more profitable is an additional 

sale, and the higher is the optimal advertising-sales ratio 

Comanor and Wilson (1974) put forward a verbal argument for 

a positive association between the two variables. They 

suggest that this would be the case if firms' expenditures 

on advertising are determined in part by guidelines related 

to profits. Thus, we expect a3, the coefficient of the 

price-cost margin (PCM), to be positive in the advertising-

intensity equation. 

''in an oligopolistic industry, the condition for an 
individual firm can be expressed by a similar equation. 
Assume that the demand function facing the ith firm is of 
the form q.=q. (P,A. ,Â ) where P is the industry price, A. is 
the firm's own advertising expenditure, and Â  is rivals' 
advertising expenditure. In this case, the condition for 
the ith firm can be written as: 

A./S.= [ (P-MC.)/P1 (e +6 e ) V 1 *• ^ ^ /' ̂  J V aq rq a r ' 

where A./S. is the firm's advertising-sales ratio, (P-MC.)/P 
is its margin, e is the elasticity of own demand with 
respect to own a<dvertising, e is the elasticity of own 
demand with respect to rivals' advertising, and e is the 
elasticity of response of rivals' advertising witn respect 
to own advertising (conjectural elasticity). (See, for 
example, Waterson, 1984, Ch. 7; and Hay and Morris, 1991, 
Ch. 5.) When firms conform to the assumption of Cournot 
behavior, expecting rivals' advertising expenditures to be 
unchanged in response to their own advertising expenditures, 
ê ^ becomes zero. In this case, the condition simplifies to 
A/S.= [ (P-MC.)/P]€ Scherer and Ross (1990, p. 595) argue 
that the Cournot behavior is fairly likely on advertising 
because of the time lags and uncertainty involved. 
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The relationship between concentration and advertising 

intensity is based on the conventional theory, known as the 

inverted-U hypothesis (Greer, 1971; Cable, 1972; Sutton, 

1974; Strickland and Weiss, 1976). According to this theory 

advertising is expected to increase with concentration at 

first, but to decrease at very high levels of concentration. 

Cable's (1972) explanation of the hypothesis is based 

on the effect of concentration on elasticities, given 

industry's demand conditions. The first element on the 

right-hand side of the Dorfman-Steiner condition, the price-

cost margin, is inversely related to the absolute value of 

the price elasticity of demand. Since the absolute value of 

the price elasticity of demand is lower in more concentrated 

industries,^ advertising intensity might be expected to 

increase with concentration. 

The advertising elasticity of demand, on the other 

hand, will decrease at very high levels of concentration as 

the market structure approaches to monopoly. The reason is 

that the advertising elasticity of demand will be higher for 

the oligopolist than the monopolist because the oligopolist 

registers consumers switching brands.'' 

^The absolute value of the term dq/dp in the price 
elasticity of demand will decrease monotonically as 
concentration increases, from infinity under perfect 
competition to a level given by demand conditions under 
monopoly (Cable, 1972). 

^There is a little a priori reason to suppose that the 
advertising elasticity of demand will be any higher or lower 
at lower concentration levels than in the oligopolistic 
range (Cable, 1972). 
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Therefore, at very high levels of concentration, a 

negative association between concentration and advertising 

intensity is expected since the effect of concentration on 

the advertising elasticity of demand will outweigh that on 

the price elasticity of demand. 

Other studies have also made arguments for an inverted-

U relationship. For example, Ornstein (1977), Pagoulatos 

and Sorensen (1981) and Uri (1988) argue that as the degree 

of concentration increases, relatively larger firms will 

capture more of the industry-wide returns to their 

advertising. Furthermore, to the extent that concentrated 

industries face more price-inelastic demands, advertising 

may become the main instrument of rivalry as opposed to 

prices in industries tending toward oligopoly. Therefore, 

advertising intensity may be expected to increase with 

concentration at first. However, at very high levels of 

concentration, advertising is expected to decrease because 

collusion to avoid mutually offsetting advertising becomes 

easier (Greer, 1971; Cable, 1972; Sutton, 1974; Strickland 

and Weiss, 1976). 

All these arguments imply that advertising should be 

quadratic in concentration; that is, the advertising-

intensity equation should contain both CR4 and CR4^, with a 

positive sign expected for a.,, the coefficient of CR4, and a 

negative sign for a2, the coefficient of CR4^. 

85 



More recently, however, Gisser (1991) suggests a 

modification to the advertising-concentration relationship. 

We already talked about Gisser's hypothesis in the previous 

chapter. Extending the theory of advertising developed by 

Stigler and Becker (1977), he hypothesizes that 

...when concentration increases, even if the large 
firms do not collude and continue to act independently, 
they will eventually decrease their advertising 
intensity at high levels of concentration provided that 
the demand curve for the industry's product is 
relatively inelastic. If the industry's demand curve 
is relatively elastic, advertising intensity increases 
monotonically with concentration at all levels of 
concentration. (pp. 148-149) 

An implication of this hypothesis is that if the price 

elasticity of demand in highly concentrated industries 

varies across a wide range of values, we might expect 

advertising to be highly correlated with concentration at 

first, but to be uncorrelated with concentration at very 

high levels of concentration. In this case, a2 and even â  

might be expected to be insignificant for the whole sample. 

The second element on the right-hand side of the 

Dorfman-Steiner condition (Equation 3.9) is the advertising 

elasticity of demand which reflects the effectiveness of 

advertising. Since it cannot be easily observed and 

measured, the general approach is to include variables 

describing the demand side of the market. We include a 

number of variables in the advertising-intensity equation 

thought to influence the advertising elasticity demand. 
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One of the most important of these variables is the 

percentage of industry sales going to final consumer demand 

(CD/S) (see, for example, Strickland and Weiss, 1976). â , 

the coefficient of CD/S is expected to have a positive sign 

for two reasons: First, consumer goods are in general more 

differentiable through advertising than producer goods. 

Second, advertising, as opposed to direct sales, is probably 

a more effective way of reaching potential buyers in 

consumer goods industries than in producer goods industries. 

CD/S tests for a continuous variation in the dependent 

variable as more and more output goes to final consumer 

demand. Following Martin (1980) and Pagoulatos and Sorensen 

(1981), a producer-good industry dummy (PGD) is included to 

test for a discontinuous variation. It takes a value of one 

when the industry is a producer goods industry and zero 

otherwise. We expect a^, the coefficient of PGD, to be 

negative.^ 

^Following Strickland and Weiss (1976), Martin (1979), 
and many others, we will estimate our system of equations 
also separately for the consumer and the producer goods 
industries. The classification of industries into these two 
subgroups will be based on the producer-good industry dummy. 
As pointed out by Strickland and Weiss (1976), some of the 
arguments for the model seem more relevant to consumer goods 
industries: "Specifically, one would not expect a strong 
effect of concentration on advertising, of advertising on 
concentration, or of advertising on margins in producer 
goods industries where advertising is normally minor" (p. 
1118). Comanor and Wilson (1967 and 1974, Ch. 1) state that 
their analyses are concerned exclusively with infdustries 
that produce consumer goods rather than producer goods. In 
producer goods industries, small number of prospective 
buyers makes direct selling activities more feasible than 
advertising. In addition, buyers in such industries are 
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The growth rate of industry sales (GRS) is also 

included in the advertising equation. Since rapid growth in 

demand often implies the introduction of new products which 

are in general heavily advertised, a positive association is 

expected between advertising and growth. Moreover, when 

demand is growing, profits will be likely to be available to 

finance further advertising effort (Comanor and Wilson, 

1974; Pagoulatos and Sorensen, 1981). However, rapid growth 

could reduce the advertising expenditures to sales ratio if 

advertising expenditures fail to grow at the same rate as 

total sales (Uri, 1988). Thus, we have no strong prior 

expectation for the sign of ag. 

A durable-good industry dummy (DUR) is included to 

distinguish between durable and nondurable goods industries. 

Consumer budgets per unit of time on many nondurable goods 

are quite low. This suggests additional advertising to sell 

such products. But these products are generally purchased 

quite frequently, suggesting the opposite (see Comanor and 

Wilson, 1974). Therefore, we have no a priori judgement 

about the sign of a.,o. 

A four-firm buyer concentration ratio (BCR) is also 

included following Telser (1964) and Lustgarten (1975). 

Telser's theory of advertising predicts that advertising 

intensity would decline with buyer concentration as firms 

likely to be more informed. This decreases the importance 
of all kinds of selling efforts. 
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substitute direct selling techniques for advertising. If 

large purchases are made by a small number of easily 

identified buyers, then direct selling will be more 

appropriate. If, on the other hand, consumers are dispersed 

over many sectors of the economy, and each sector accounts 

for a very small percentage of industry output, then 

advertising will be more appropriate. Therefore, we expect 

the sign of â  to be negative. 

Finally, advertising intensity is expected to be 

influenced by foreign trade factors (Martin, 1979; Caves, 

Porter, Spence and Scott, 1980). We include import 

competition (IM/S) and exporting intensity (EX/S) variables 

in the advertising-intensity equation. 

Advertising intensity is expected to decrease with 

import competition because market rivalry is positively 

related to the extent of import competition. This suggests 

a negative sign for â . 

High exporting intensities indicate a world market with 

greater rivalry than recorded by the home country's 

concentration ratio. And greater rivalry implies lower 

advertising expenditures. However, exports might be 

representing goods for which the home country has an 

advantage in world markets, based on successful product 

differentiation. If this product differentiation is 

achieved via advertising, exporting intensity will be 

negatively correlated with the advertising-sales ratio. 

Thus, the sign of â  cannot be determined a priori. 

89 



3.2. The Concentration Equation 

Following Martin (1979, 1980), we specify a 

concentration equation which reflects a dynamic adjustment 

of concentration to its long-run equilibrium level. 

Martin's model of concentration is based on Gaskins' 

(1971) model of dynamic limit pricing. Gaskins' model is 

one of price leadership by a dominant group of firms (or a 

dominant firm) confronting a competitive fringe. 

The dominant group chooses a price path to maximize 

profits over time. Higher prices now raise present profits 

at the expense of future ones. The reason is that the rate 

of entry depends on the gap between market and limit price. 

The limit price is the maximum price that can be charged 

without inviting any entry. If the dominant group sets a 

price above the limit price, it allows some entry of fringe 

firms. As fringe firms expand output, the dominant group's 

market share and profits decline. Suppose that the short-

run profit maximizing price is greater than the limit price. 

At the one extreme, the dominant group can charge the short-

run profit maximizing price. In this case, its market share 

will decline rapidly. At the other extreme, it can charge 

the limit price and preclude all entry. 

Gaskins shows that the optimal strategy entails a 

balancing between current profits and future market shares. 

The solution to the profit maximization problem implies a 

price initially at a level below the short-run profit 
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maximizing price, falling over time, and approaching 

asymptotically to the limit price. The dominant group 

lowers the market price along the optimal path to retard 

entry, losing its market share gradually to the competitive 

fringe. As the price approaches to the limit price, the 

market share of the dominant group approaches to a positive 

level determined mainly by the limit price. Gaskins shows 

that under plausible assumptions, the greater the limit 

price, the greater will be the long-run market share of the 

dominant firms. 

The difference between the limit price and the dominant 

firms' average costs is a measure of the cost advantages 

enjoyed by dominant firms. In other words, it is a measure 

of barriers to entry. The greater the entry barriers in an 

industry, the greater will be the gap between the average 

cost and the limit price. If there are no barriers to 

entry, then the only equilibrium limit price is the price 

that is equal to average cost. In this case, the market 

share of the dominant group tends to zero in the long-run, 

and the industry's total output is produced by fringe firms 

at a price equal to average cost. 

Gaskins shows, however, that when the market demand is 

growing, the outcome would be different. Growth in demand 

affects the long-run market share of the dominant group. It 

allows dominant firms with insignificant cost advantages to 

maintain a constant market share in the long-run. With a 
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growing demand, the long-run equilibrium is characterized by 

an optimal price which is positive and above the limit 

price. At this optimal price, sales of fringe firms grows 

at the rate of growth of market demand; thus allowing the 

dominant group an optimal constant share of the market. 

This result holds even if dominant firms do not have any 

cost advantages over fringe firms. 

In order to specify a model for estimation, Martin 

(1979, 1980) supposes that the long-run market share of the 

dominant group, CR*, depends on the growth rate of sales 

(GRS) and barriers to entry. The observed market share 

adapts partially to the long-run steady-state level at a 

rate A: 

CR- CR_i = X[ CR*(GRS,BE) - CR_<, ] (3.10) 

where BE is a vector of variables describing barriers to 

entry, and A is the coefficient of adjustment.^'^ Solving 

this equation for current concentration gives the following 

^See also Levy (1985) for an application of such a 
partial adjustment model in the analysis of industry 
concentration. 

^Brozen (1970, 1971) also suggests that concentration 
partially adjusts when its long-run level differs from its 
initial level. He argues that above-average concentration 
is a disequilibrium phenomenon, and it is eliminated by 
competition. High levels of concentration are observed when 
a firm or group of firms expand to take advantage of an 
unanticipated change in demand or a new technology. Over 
time, as smaller firms expand and new firms enter the 
industry, concentration falls gradually to its long-run 
level. 
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equation which provides the basis for our concentration 

equation: 

CR = A.CR*(GRS,BE) + (1-A,)CR_-, . (3.11) 

Current concentration is a weighted average of past 

concentration and the long-run concentration level. A 

greater X value means a greater weight for CR* in any period 

and more rapid convergence to the long-run level.^ 

Our measure of concentration is the four-firm 

concentration ratio (CR4).^ Concentration ratios are the 

most popular measures of concentration in empirical work 

because they are directly available in industrial censuses 

Ît should be noted that the dynamic specification of 
the concentration equation is fairly comparable with the 
static specifications of many of the single equation and 
simultaneous equations studies with respect to variables 
included. Therefore, we do not restrict ourselves to 
Gaskins' model in the theoretical justifications of the 
variables which are included in our concentration equation. 
We consider a variety of theories some of which may not be 
consistent with Gaskins' model. 

The dynamic specification results in two additional 
variables: Lagged concentration and lagged profitability, 
reflecting dynamic effects. As we saw in Chapter II, the 
introduction of these two variables in the concentration 
equation allows Martin (1979) to solve an identification 
problem in Strickland and Weiss' (1976) study which is one 
of the earliest simultaneous equations studies of this kind. 
Strickland and Weiss' concentration equation includes no 
explanatory variable which is excluded from the price-cost 
margin equation. In our study, we follow Martin to avoid 
this identification problem. 

^Hannah and Kay (1977) propose several criteria that 
concentration indices should meet. An n-firm concentration 
ratio meets their criteria given that the choice of n is 
appropriate (see Curry and George, 1983; and Hay and Morris, 
1991, Ch. 8). 
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and because many studies have found alternative measures of 

concentration to be highly correlated (see, for example, 

Curry and George, 1983; and Schmalensee, 1989). 

The speed-of-adjustment coefficient. A, depends on 

barriers to entry, and the inducement to entry. The 

inducement to entry can be proxied by past profitability 

(PCM..,). All else equal, greater past profitability should 

induce more rapid entry, reducing current concentration. 

Thus, bg, the coefficient of PCM.̂  in the concentration 

equation is expected to have a negative sign. 

The growth rate of industry sales (GRS) and past 

concentration variables (CR4.̂ ) are incorporated into the 

concentration equation as suggested by Equation 3.11. 

For stability of the process, X must be greater than 

zero and less than one. Thus, a value of the coefficient of 

CR4.., (bg) which is also between zero and one means that the 

dynamic process is stable and will converge over time. If, 

on the other hand, it is greater than one or less than zero, 

the process will be unstable (Martin, 1979). Based on the 

presumption that the process is stable, we expect b^ to be 

positive (and between zero and one). 

As mentioned above, Gaskins' model predicts that growth 

in demand allows dominant firms to maintain a constant 

market share in the long-run even when there are no barriers 

to entry. This result implies a positive sign for b^, the 

coefficient of GRS, in the concentration equation. 
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Ireland (1972) argues that Gaskins' result depends on 

the following assumption: When the market price is equal to 

the limit price, dominant firms expand at the same rate as 

industry demand. That is, fringe firms do not respond at 

all to the growth in demand. Ireland argues that this 

implies the following assumption about the limit price: 

...it implies that fringe firms that have taken a share 
of the market face the same barriers in trying to keep 
that share of the market in the face of market growth, 
as they do in attempting to increase their share of the 
market. (p. 304) 

Ireland modifies this assumption by accepting that increases 

in market demand are shared between the dominant group and 

fringe firms. In this case, the long-run equilibrium is 

characterized by a price which is equal to the limit price. 

At this price, the dominant group's equilibrium market share 

is constant, and zero if it has no cost advantage. This is 

the same result as Gaskins' static demand model. Thus, when 

Gaskins' assumption is slightly modified in a more realistic 

manner, GRS no longer influences the long-run market share 

of the dominant group. This implies an insignificant 

coefficient for GRS in the concentration equation. 

In addition to these, several studies put forward 

verbal arguments for a negative relationship between growth 

and concentration. A negative coefficient for growth might 

be expected because, for example, (1) in rapidly growing 

industries, large incumbent firms will find it more 

difficult to take advantage of all the opportunities for 
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expansion; and the opportunities for small firms will be 

greater, (2) rapid growth will attract new entrants and 

where this takes the form of an increase in the number of 

relatively small firms, concentration will fall as these 

firms come into the market, and (3) growth in demand implies 

that any additional output supplied to the market will 

depress price at a slower rate and that the number of firms 

operating in the industry can increase without lowering the 

profits of such firms (Curry and George, 1983). 

In sum, the growth rate of industry sales might be 

expected to affect concentration, but it is difficult to 

determine its net effect a priori. Therefore, we have no 

strong prior expectation for the sign of b^. 

Bain (1956) defines entry conditions in terms of the 

cost advantages of incumbents over potential entrants: 

...the term "condition of entry" to an industry...[is] 
evaluated roughly by the advantages of established 
sellers in an industry over potential entrant sellers, 
these advantages being reflected in the extent to which 
established sellers can persistently raise their prices 
above a competitive level without attracting new firms 
to enter the industry, (p- 3) 

As pointed out by Martin (1993), this way of thinking 

about entry conditions can be found in the limit pricing 

models of oligopoly. The more difficult it is to enter a 

market (i.e., the higher the barriers to entry), the more 

incumbent firms can raise price above the competitive level 

without inviting entry. Advantages of incumbent firms serve 

as barriers to the entry of potential entrants. Bain (1956) 
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considers three major categories of advantages: Absolute 

cost advantages, product differentiation advantages, and 

economies of scale.̂ '''° 

Absolute cost advantages might arise for several 

reasons such as control over superior production techniques 

via either patents or secrecy; imperfections in the markets 

for inputs of production favoring incumbent firms; control 

of strategic input supplies by established firms; and money 

market conditions (possibly imperfections) imposing higher 

interest rates or a more severe rationing of funds on 

potential entrants than on established firms. Bain (1956, 

Ch. 5) notes that the money market conditions are more 

likely to be effective as a source of advantage to 

established firms as the absolute capital requirements for 

entrants increase. 

The existence of absolute cost advantages to incumbent 

firms implies higher unit costs for new entrants at equal 

outputs. This allows established firms to set prices above 

unit costs without inviting entry. 

^These advantages are first-mover advantages in the 
sense that they are possessed by incumbents who came first 
into the market, and that they serve as barriers to the 
entry of potential entrants who seek to come later into the 
market. 

''°The effect of barriers to entry on concentration 
cannot be explained properly without considering their 
effect on profitability. Thus, the following discussion 
will contain the effect of entry barriers on the price-cost 
margin. In the next section, we will give a brief summary 
of the relevant parts of this discussion. 
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Product differentiation advantages might arise for 

three reasons: Patent control over superior product designs 

by established firms; control of superior distributive 

outlets; and accumulated preferences of buyers for the 

brands of established firms. 

Bain (1956, Ch. 4) finds that high levels of 

advertising intensities are the major creator of the last of 

these barriers. Heavy advertising expenditures allow 

incumbent firms to convince buyers about the desirability, 

prestige, or superior quality of their products. Thus, 

advertising, by enhancing product differentiation, can lead 

to significant buyer preferences for established products 

over new brands. As a result, it lowers the cross-price 

elasticities of demand between the products of incumbent 

firms and new entrants. This requires new entrants to 

invest more heavily in advertising to establish their names. 

Hence, incumbent firms can set prices above unit costs 

without inviting entry. 

Comanor and Wilson (1967, 1974, 1979) argue that 

advertising is the main element in product differentiation, 

both as an indication of differentiability of products, and 

as a source of product differentiation. They agree with 

Bain that advertising creates barriers to entry by enhancing 

product differentiation. In addition, they elaborate the 

mechanism through which advertising enhances differentiation 

and hence erects these barriers. They argue that 
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advertising contributes to buyer inertia and increases brand 

loyalty. Thus, it reduces the perceived number of product 

substitutes, and lowers the cross-price elasticity of 

demand, making it more difficult for new entrants to induce 

brand switching.'''' As a result, new entrants will need to 

spend heavily on advertising to overcome brand loyalty and 

to gain a market share for the first time. Incumbent firms, 

on the other hand, need to advertise only to protect their 

established brands. Hence, new entrants will have greater 

average costs at equal outputs, allowing incumbent firms to 

earn supernormal profits without attracting entry. 

Here, advertising is viewed as an instrument of 

persuasion. It is persuasive in the sense that it seeks to 

change customers' tastes and preferences; not to inform them 

about the availability and quality of products. It can 

''''schmalensee (1974) argues that brand loyalty created 
by advertising cannot be a source of entry barriers unless 
there are asymmetries in the demand functions representing 
different responses of consumers to the messages of 
incumbents firms and new entrants. These asymmetries have 
nothing to do with brand loyalty. They reflect differences 
in product appeal or promotional skills. If incumbent firms 
and new entrants can produce equally effective advertising 
and equally desirable products, there will not be any 
restrictions to entry. 

Comanor and Wilson agree. But they argue that there is 
generally an asymmetry between new and established firms due 
to the different degrees of experience that consumers have 
with specific products. As a result, consumers may respond 
differently to the messages of incumbents firms and new 
entrants. In response to Schmalensee, they state that "both 
product appeal and advertising effectiveness should depend 
on who came first in the market, for...[they] are surely 
influenced by consumer experience with the product as well 
as by the aggregate volume of competing advertising 
messages" (1979, p. 455). 
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create differentiation that is not real. Thus, it erects a 

barrier to entry and reduces product competition. 

In addition, Comanor and Wilson emphasize a second 

barrier which arises from economies of scale in advertising. 

They identify two sources of economies of scale in 

advertising: 

First, economies of scale may result from lower prices 
paid for advertising messages by large volume buyers. 
Second, economies may result from the greater 
effectiveness of a larger volume of messages in terms 
of its impact on potential buyers of the advertised 
product, which may be due to the increased impact of 
repeated messages. (1979, p. 467) 

If advertising in an industry is characterized by 

economies of scale for either of these reasons, then, to 

reach the advertising effectiveness of their established 

rivals, an entrant must choose between two alternatives 

neither of which is attractive: He may enter the market at 

a small scale or a large scale. 

The small-scale entry will be inefficient. If the 

entrant enters at a small scale, he will have to spend more 

on advertising per unit of output to achieve the scale 

economies in advertising. This results in higher unit 

advertising costs. If the entrant enters at a large scale, 

then he can spread the required level of advertising 

expenditures over more units of output and have the same 

unit advertising costs as incumbent firms. But a large-

scale entry would depress price and cause retaliation of 

incumbent firms. Furthermore, the need to obtain greater 
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funds for advertising can give rise to capital requirements 

over and above those needed for physical plant and 

equipment. As a result, the entrant will not be induced to 

enter by a price at least somewhat above the minimum average 

costs (Comanor and Wilson, 1967; and 1974, Ch. 4). 

It has also been argued that advertising does not lead 

to market power; it actually promotes competition. In this 

view, advertising is regarded as an instrument for providing 

information about the attributes and prices of products (see 

Telser 1964; Brozen, 1974; Nelson, 1970, 1974). 

By providing information, advertising reduces buyers' 

search costs, decreases their inertia, and helps them to 

choose between brands. Informative advertising can be a 

means of overcoming brand loyalty. It reduces product 

differentiation associated with a lack of information about 

some products, adds to the perceived number of product 

substitutes, increases the likelihood of brand switching, 

and hence increases the cross-price elasticity of demand. 

Therefore, informative advertising promotes competition and 

facilitates entry by helping new firms to compete more 

efficiently with incumbent firms. 

The last source of entry barriers identified by Bain 

(1956, Ch. 3) is economies of scale in production.''̂  Where 

''̂ Bain (1956, Ch. 3) distinguishes between real and 
strictly pecuniary economies of large-scale production. Real 
economies of scale result from a greater specialization of 
factors at larger scales. This is what is generally meant 
by economies of large-scale plant. Most of the economies of 
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scale economies exist, average costs fall with increases in 

plant size, generally within limits. The smallest plant 

scale, needed to attain minimum average costs is called the 

minimum efficient plant scale. If it is sufficiently large 

relative to the market demand, the extra capacity introduced 

by the entrant will decrease the price below unit costs for 

everyone in the market. As a result, even though the pre-

entry price level is profitable for the entrant, the post-

entry price level will not be profitable. If this is 

anticipated by the entrant, the large-scale entry (at the 

minimum efficient scale) will be deterred. 

This conclusion depends on an important assumption: 

Entrants expect that incumbent firms will not accommodate 

entry by reducing their output; they will maintain their 

pre-entry outputs (Bain, 1956; Modigliani, 1958; Sylos-

Labini, 1962). This assumption is known as the "Sylos 

postulate" after the work of Sylos-Labini. 

Another possibility is that with entry at the minimum 

efficient scale, incumbent firms may restrict their output 

scale in production appear to be attained at the plant 
level, and economies of large-scale plant are explained 
mainly by real economies of scale (Bain 1956, Ch. 3; 
Strickland and Weiss, 1976). Pecuniary economies of scale 
result from the greater bargaining power of large buyers. 
Bain notes that pecuniary scale economies are not emphasized 
probably because of the belief that a single plant will not 
be large enough to take advantage of these economies. 
Pecuniary economies of scale seem to be important in 
explaining economies of large-scale (multiplant) firm, while 
real economies of scale exist primarily at the plant level 
(see also Comanor and Wilson, 1967). 
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and allow the entrant a market share with unchanged 

prices.'"' But in this case, the obtainable market share 

for the entrant will probably be insufficient to permit 

optimal scale operations. In addition, some (or all) of 

incumbent sellers will have to operate at suboptimal scales. 

As a result, costs of such incumbent firms and the new 

entrant will be greater than the lowest costs which are 

attainable at the minimum efficient scale. 

Furthermore, entry at large scales may cause incumbent 

firms to retaliate against the entrant by lowering their 

prices. 

Alternatively, the entrant may come into the market at 

a small (suboptimal) scale. In this case, the entry will 

have no perceptible effect on the market price (or on the 

market shares of incumbent firms). But the entrant will 

have to operate at a cost disadvantage compared to large 

(incumbent) firms: His costs will be higher than the lowest 

costs which are attainable at the minimum efficient scale 

(Bain, 1956, Ch. 3). Caves, Khalilzadeh-Shirazi and Porter 

(1975) argue that even if the minimum efficient scale is 

large relative to the market size, such small-scale entry 

may be attractive unless the cost penalty for operation at 

suboptimal scale is substantial. The steeper the slope of 

''̂ Bain points out that this possibility seems to be 
less likely. A potential entrant generally expects that 
incumbent firms will react to entry by maintaining their 
pre-entry outputs and by permitting prices to be lowered by 
his addition to industry output. 

103 



the average cost curve below the minimum efficient scale 

output, the greater will be the cost disadvantage of small-

scale operation. 

Thus, the entrant in those industries where the minimum 

efficient plant scale is large relative to the market demand 

is likely to anticipate either a lower selling price than 

that prevailing in the industry before his entry, or higher 

than minimum attainable costs due to suboptimal scale, or 

both. These anticipations will deter the entrant from 

entering the market. As a result, incumbent firms will be 

able to increase their prices above their minimum average 

costs without attracting entry.''̂  

Economies of scale may be important to entry not only 

because the supply of a significant portion of industry 

output is required for efficiency, but also because large 

absolute amounts of capital will be required for efficiency. 

Bain (1956, Ch. 3) calls these two effects of scale 

economies on entry the "percentage effect" and the 

"absolute-capital-requirement effect," respectively. We 

examined the second effect under the absolute cost 

advantages of established firms. Here we concentrate on the 

first effect. Bain notes that the first effect may be 

''̂ Scherer and Ross (1990, pp. 377-380) and Bain (1956, 
pp. 106-108) demonstrate that the limit price can be set 
above the competitive level by a greater percentage margin 
without inviting entry (1) the greater the minimum efficient 
scale relative to the market demand, (2) the more a firm 
operating at a suboptimal scale is disadvantaged by high 
unit costs, and (3) the less elastic the demand is. 
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important without the second effect being so, and vice 

versa. The reason is that the percentage effect depends on 

the ratio of the absolute size of the optimal plant to the 

absolute size of the total market, and not on the absolute 

plant size alone. 

The most basic explanation of concentration is the 

technological explanation of concentration. In this 

explanation, the extent of economies of scale and the cost 

disadvantages of operating at suboptimal scales are the 

prime considerations (see, for example. Bain, 1959, Ch. 5; 

Ornstein et al. 1973; Curry and George, 1983; Waterson, 

1984, Ch. 9). 

The technological explanation of concentration holds 

that relative concentration levels are influenced by 

technological differences between industries. Suppose that 

each firm in an industry operates one plant, and the long-

run average cost curve for the firms is U-shaped. In this 

case, over a long period all firms can be expected to 

gravitate towards the most efficient scale to attain lowest 

unit costs. Thus, the optimal number of firms in the 

industry is given by the total industry output divided by 

the most efficient scale. The size of a plant of the most 

efficient scale as related to the size of the market 

determines the number of firms which can exist in an 

industry consistent with maximum efficiency. This in turn 

determines the degree of concentration required in that 
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"PIP" 

industry to attain maximum efficiency.''̂  These arguments 

suggest a positive correlation between concentration and the 

minimum efficient plant scale relative to market size. 

The cost disadvantages of operating at suboptimal 

scales are also important in the technological explanation 

of concentration. The minimum efficient plant scale will 

have a stronger influence on the degree of concentration in 

an industry if the cost disadvantage of operating at 

suboptimal scales is great. Without significant cost 

disadvantages of operating at suboptimal scales, the 

tendency of firms to gravitate towards the most efficient 

scale will not be so strong. If there are significant cost 

''̂ Actually, what ought to matter for concentration in 
this explanation is the most efficient firm scale, not the 
most efficient plant scale. If there are multiplant firms 
in the industry, the total industry output divided by the 
most efficient plant scale will be an approximation to the 
optimal number of firms. This approximation may be expected 
to be a good one since economies of multiplant firms are 
generally assumed to be negligible (Bain, 1956, 1959). 
However, firms may still want to operate more than one plant 
as they grow to avoid diseconomies of large plants. (Bain 
argues that significant diseconomies of multiplant firms are 
less likely to be encountered in practice.) Nevertheless, 
most of the studies use the minimum efficient plant scale 
rather than the minimum efficient firm scale on the grounds 
that (1) technological differences between industries are 
expected to show themselves primarily at the plant level, 
(2) most of the economies of scale in production are 
attained at the plant level, (3) the minimum efficient firm 
scale is more likely to be spuriously correlated with firm 
concentration, and (4) it is the extent of the minimum 
efficient plant scale (rather than the minimum efficient 
firm scale) that is expected to raise barriers to entry. In 
addition to these, the minimum efficient plant scale 
relative to market size will be negatively correlated with 
the number of efficient firms which the industry can 
accommodate (see Lyons, 1980 for a demonstration). 
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disadvantages at nonoptimal scales, we may expect to see 

less deviation in sizes from the most efficient scale, all 

else equal. 

The empirical evidence accumulated after the pioneering 

work of Bain (1954) suggests that the long-run average cost 

functions of industrial firms have a flat bottom over a 

significant range rather than being U-shaped (Scherer and 

Ross 1990, Ch. 4; see especially their Figure 4.3). As 

pointed out by Strickland and Weiss (1976) and Waterson 

(1984), this may weaken the expected correlation between 

concentration and the minimum efficient scale relative to 

market size. The reason is that in this case, firms might 

choose sizes above the minimum efficient scale, and they can 

still be efficient. The minimum efficient scale determines 

the maximum number of efficient firms. Depending on the 

range of indeterminacy of the most efficient firm scale, the 

degree of concentration which is consistent with maximum 

efficiency will be indeterminate in a certain range. Any 

degree of concentration within the limits corresponding to 

this optimal range will be consistent with maximal 

efficiency. The degree of concentration corresponding to 

the minimum efficient scale is the minimum degree required 

for efficiency. As a result, the four-firm concentration 

ratio may be expected to exceed four times the minimum 

efficient scale without impairing efficiency. 
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It is reasonable to expect that profit-maximizing firms 

will tend to pursue efficiency by attaining cost minimizing 

scales; i.e., by operating at scales within the optimal 

range. The question is whether or not, given this tendency, 

firms will be forced by competition to attain efficient 

scales in order to survive. As we will see below, under 

some circumstances, they may have options as to the scale 

they attain and be able to survive while operating at 

nonoptimal scales (Bain, 1959, Ch. 5). 

Consider a market in which (1) there are many firms 

each supplying an insignificant fraction of the total 

market, (2) economies of scale are "unimportant," so that at 

the minimum efficient scale a firm will supply only a small 

fraction of the market, thus making possible the survival of 

large number of small firms under the pressure of 

competition, (3) diseconomies of scale are "important," so 

that a firm cannot efficiently grow large enough to supply a 

perceptible fraction of the market, and (4) products of all 

firms in the industry are homogeneous, and there are no 

barriers to entry or exit. Under these conditions, it may 

be expected that competition will ultimately force price 

down to the level of minimum average cost, and all surviving 

firms will be forced to operate at scales within the optimal 

range (Bain, 1959, Ch. 5). 

More generally, however, markets can be characterized 

by the following set of conditions: (1) There are some 
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barriers to new entry, (2) scale diseconomies are 

"unimportant," at least in a significant range, so that 

firms can efficiently expand to sizes sufficient to supply 

significant fractions of the market, and (3) the number of 

firms is for some reason initially small.''̂  In this 

characterization, economies of scale may or may not be 

important. Bain (1959, Ch. 5) argues that under these 

conditions, "...optimal scales are in no meaningful sense 

forced" (p. 161). 

If a small number of firms initially exists, they may 

be expected to act interdependently in setting prices rather 

than taking them as given. At least within some range they 

can exercise discretionary control over their prices, and 

avoid being forced by competition to operate at a particular 

scale. Furthermore, because of the barriers to the entry of 

new firms, incumbent firms can persistently charge prices 

above the minimum average costs without inducing entry. As 

''̂ The number of firms may be initially small for 
several reasons. First, there may be significant economies 
of scale in production (such that a firm of minimum 
efficient scale will supply a significant fraction of 
industry output, and that smaller firms will have distinctly 
higher unit costs). Thus, given the general tendency of 
profit-maximizing firms to pursue efficiency, we may expect 
to see small number of large firms in industries with 
significant scale economies in production. This possibility 
is already accounted for by the technological explanation of 
concentration. Second, the existence of substantial 
advantages (e.g., product differentiation advantages, 
absolute cost advantages) favoring some firms may result in 
a high degree of concentration. Third, the development of 
large fiirms and high concentration may be because of 
individual growth of firms (i.e., because of (2) above). 
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a result, they may be able to survive while operating at 

nonoptimal scales, and may have options as to whether to 

operate at optimal scales or at scales smaller or larger 

than the optimum. Now, a new question arises: Will 

established firms operate at optimal scales even if they are 

not forced to do so? 

Firms generally determine their sizes in such a way as 

to maximize their profits. Hence, they may be expected to 

operate at optimal scales because this minimizes their costs 

and increases their profits, all else equal. Bain (1959, 

Ch. 5) contends that in a considerable number of industries, 

the degree of concentration should be consistent with 

optimal efficiency and hence fall within the limits 

corresponding to the range of optimal scales. However, 

efficiency is not the only factor influencing profitability 

of firms, and some firms may find it more profitable to 

operate at nonoptimal scales. In addition, there may be 

impediments to the attainment of efficient scales by each 

firm in the industry. 

Some firms might be expected to operate at suboptimal 

scales in an industry if they cannot secure sufficient 

market shares to support operations at the minimum efficient 

scale. For example, some firms may not be able to attract 

enough customers because of their product differentiation 

disadvantages. However, they may find their operations 

profitable due to the existing barriers to entry. As a 
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result, such firms will be "undersized" from the standpoint 

of efficiency. In general, such inefficient firms may be 

expected to merge with each other or with larger firms to be 

able to support plants of minimum efficient scale. Bain 

(1959, Ch. 5) argues, however, that this may not be possible 

primarily for legal reasons, and at least some firms at 

suboptimal scales may be expected to persist in the long-

run. 

On the other hand, some firms may find it more 

profitable to operate at superoptimal scales; i.e., at 

scales so large that they encounter diseconomies of scale. 

This may be the case mainly for two reasons. 

As noted above, barriers to entry protect established 

firms from potential entrants. In some industries, barriers 

to entry, in addition to being a general protection to 

established firms, may be a protection favoring a few 

established firms over all other firms. In other words, 

there may be significant barriers to entry protecting a few 

established firms from all other firms (Bain, 1959, Ch. 5). 

For example, a few established firms might possess a 

significant product differentiation advantage over all 

actual and potential firms due to prolonged and persistent 

persuasive advertising. In this case, buyers strongly 

prefer these firms' products to any others. This permits 

them to control exceptionally large market shares at 

attractive prices. Hence, such firms may become "oversized" 
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from the standpoint of efficiency because they can more than 

overcome their disadvantages in unit costs by the extra 

revenues from sales. Similar arguments could be made for 

significant absolute cost advantages favoring a few 

established firms over all other firms. 

In addition, there may be significant economies of 

scale in advertising which may lead to development of larger 

firms and higher degrees of concentration than would be 

required for technological reasons alone. Firms may find it 

more profitable to operate at larger scales in order to 

exploit scale economies in advertising than they would 

attain if their goal were simply to minimize unit costs of 

production. In this case, the ratio of total revenues to 

advertising plus production costs will be improved even 

though unit production costs will be greater than the 

minimum attainable level because of diseconomies of large 

scale (Bain, 1959, Ch. 5). 

In sum, scale economies in production and cost 

disadvantages of operating at suboptimal scales are the 

prime considerations in the technological explanation of 

concentration. The technological explanation predicts a 

positive correlation between minimum efficient scale 

relative to market size and concentration, and also between 

cost disadvantages of operating at suboptimal scales and 

concentration. These positive correlations result from the 

general tendency of firms to pursue efficiency. However, a 
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typical long-run average cost curve has a flat bottom over a 

substantial range. This implies that the degree of 

concentration which is consistent with maximum efficiency 

will be indeterminate in a certain range. Hence, if 

efficiency considerations are the only ones influencing 

concentration, an accurate determination of the degree of 

concentration would not be possible. The degree of 

concentration may be determined more precisely by looking at 

barriers to entry. 

The existence of significant economies of scale in 

production and advertising, absolute cost advantages, and 

product differentiation advantages of established firms 

serve as barriers to the entry of new firms.''̂  Barriers to 

entry allow established firms to charge prices above their 

average costs without attracting entry. In addition to 

being a general protection to established firms, barriers to 

entry may be a protection favoring a few established firms 

over all other firms. Firms possessing significant product 

differentiation and absolute cost advantages may control 

''̂ Ornstein et al. (1973) and Waterson (1984, Ch. 9) 
note that a problem arises when minimum efficient scale is 
used as a proxy for the barrier to entry resulting from 
scale economies in production. A positive coefficient for 
the minimum efficient scale relative to market size can be 
interpreted in two different ways: It could be argued that 
concentration is high because the technological explanation 
for concentration is true, or because barriers to entry are 
high. We agree. However, since we think that the barrier-
to-entry and the technological explanations of concentration 
are complementary in the explanation of concentration, we 
are mainly interested in the overall effect of scale 
economies on the degree of concentration. 
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large market shares and operate at the higher limit of the 

range of efficient scales. This pushes the industry toward 

the higher limit of the range of efficient degrees of 

concentration. Due to barriers to the entry of new firms 

and the resulting high prices, such firms may even find it 

more profitable to operate at scales where diseconomies of 

large scale are encountered. This results in uneconomically 

high concentration. Finally, if there are significant 

economies of scale in advertising, it may be more profitable 

to operate at the higher limit of the range of efficient 

scales, or at scales larger than warranted by scale 

economies in production. As a result, concentration may be 

close to the higher limit of the range of efficient degrees 

of concentration, or it might be higher than warranted by 

technological considerations. 

In the above discussion, it is assumed that prices are 

not entry-inducing. That is, firms charge the limit price 

and preclude all entry. This assumption would be reasonable 

depending on the "value" of the condition of entry (Bain, 

1956, Ch. 1). This value is measured by the percentage by 

which incumbent firms can set price above a competitive 

level while forestalling entry. The higher the entry 

barriers, the greater will be the limit price, and the 

greater will be the value of the condition of entry. If the 

value of the condition of entry is sufficiently high, there 

may be "effectively impeded" entry. In this case, incumbent 
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firms could raise their prices enough above their unit costs 

without attracting entry to make their long-run profits at 

the highest entry-forestalling price (the limit price) 

greater than if they charged higher prices and induced 

entry. 

On the other hand, if the value of the condition of 

entry is not sufficiently high, there may be "ineffectively 

impeded" entry. In this case, incumbent firms could raise 

their prices above their average costs a little but never 

very much without attracting entry. Consequently, they are 

likely to anticipate greater long-run profits from setting a 

high entry-inducing price, reaping extra profits during a 

lag period and attracting new entrants, than from setting a 

lower entry-forestalling price. As entry occurs, prices 

will decrease, and in the long-run concentration will be 

lower than if incumbent firms charged the entry-forestalling 

price. At this point, we see that Bain's scenario of 

ineffectively impeded entry is similar to the predictions of 

Gaskins' formal model. 

Bain (1956, Ch. 1) argues that barriers to entry 

resulting from significant economies of scale (in production 

and/or in advertising) are "progressive" in the sense that 

successive potential entrants suffer progressively greater 

disadvantages. On the other hand, barriers to entry 

resulting from product differentiation (high initial costs 

of establishing a new brand) and absolute cost advantages do 
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not, in general, result in the progressive heightening of 

entry barriers as further entry occurs. 

Given these. Bain points out that in the case of 

ineffectively impeded entry, economies of scale are assumed 

to be absent or negligible. Otherwise further entry would 

cause a progressive rise in the associated barrier, and the 

condition to entry ultimately becomes effectively impeded. 

Therefore, only important barriers to entry are assumed to 

be those resulting from absolute cost advantages and product 

differentiation advantages. 

Gaskins does not describe the nature of the entry 

barriers in his model. However, Bain's argument seems to 

apply to Gaskins' model. In Gaskins' model, potential 

entrants are assumed to be small price-taking firms. They 

view the dominant firms' prices as parameters unaffected by 

their output decisions. It is assumed that if entry takes 

place, it occurs at a small scale relative to market size. 

In addition, the assumption of negligible economies of scale 

seems consistent with the profit maximizing behavior of 

dominant firms. It is reasonable to assume that dominant 

firms are not subject to substantially higher unit costs 

resulting from operating at smaller scales as they lose 

their market shares gradually to the fringe firms. Hence, 

in Gaskins' model, the limit price (and hence the long-run 

market share of dominant firms) may be expected to be 

determined by entry barriers other than scale economies. 
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We include four variables in the concentration equation 

describing technological conditions, barriers to entry, and 

other considerations discussed above: Advertising intensity 

(A/S), minimum efficient plant scale relative to market size 

(MES/S), cost disadvantage ratio (CDR), and absolute capital 

requirements (ACR). 

Arguments presented above imply that the sign of the 

coefficient of advertising intensity cannot be determined a 

priori. Our discussion above on the effect of barriers to 

entry on the degree of concentration is based on the 

presumption that advertising is persuasive. The persuasion 

view of advertising, together with economies of scale in 

advertising, suggests a positive sign for b.,. If the 

advertising is informative, the prediction may be different. 

Although new entrants will still need additional advertising 

(though probably not so heavy) to inform customers about 

their products, the sign of b̂  may be negative to the extent 

that informative advertising facilitates entry. An actual 

market is likely to include elements of both views.''̂  If 

''̂As mentioned in the second chapter. Nelson (1970, 
1974) distinguishes between "search" and "experience" goods. 
Search goods are those whose attributes can be determined 
prior to purchase, and hence they are not amenable to 
persuasive and misleading advertising. For this type of 
goods, advertising may be expected to be straightforward and 
informative. Experience goods (e.g., cars), on the other 
hand, are those whose attributes cannot be appreciated 
without purchase; so there will be an incentive to 
exaggerate them. Hence, goods of this type are more 
amenable to persuasive advertising. Most goods, however, 
are mixtures of both types. Nelson's theory suggests that 
advertising-to-sales ratios will be higher for experience 
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this is the case, the sign of b<, would be determined by the 

stronger of these two forces, or b., might turn out to be 

insignificant if these forces cancel out each other. 

Following Comanor and Wilson (1967, 1974) and many 

others, we measure minimum efficient plant scale as the 

average size of the largest plants accounting half of the 

industry's output.''̂  The above discussion suggests that 

minimum efficient plant scale relative to market size will 

be positively related to concentration. This implies a 

positive sign for bg, the coefficient of MES/S. 

Following Caves, Khalilzadeh-Shirazi and Porter (1975), 

we calculate a cost disadvantage ratio, defined as the ratio 

of value-added per worker in plants below MES to that in 

larger plants.^° The expectation is that the greater the 

cost disadvantage of small-scale operation (i.e., the 

smaller the cost disadvantage ratio), the higher would be 

the level of concentration. This implies a negative sign 

for bg, the coefficient of CDR, in the concentration 

equation. 

goods than for search goods because a threshold level of 
advertising must be reached before prospective customers 
will sample a particular brand. 

''̂ eiss (1976) finds that this measure is quite highly 
correlated with available engineering estimates of minimum 
efficient plant scale in the US manufacturing industries. 

°̂CDR may be thought of as quantifying the slope of the 
average cost curve below the output of minimum efficient 
scale. 

118 



However, it should be noted that both MES/S and CDR 

might turn out to be insignificant if entry is, in general, 

ineffectively impeded as explained by Bain, or if it is as 

described in Gaskins* model. 

Finally, we incorporate absolute capital requirements 

into the concentration equation. ACR accounts for the two 

factors noted under absolute cost advantages: Higher 

interest costs, and capital rationing imposed on new 

entrants. Following Comanor and Wilson (1967), we measure 

ACR as the capital required by a plant of minimum efficient 

scale. The coefficient of ACR (b̂ ) is expected to have a 

positive sign. 

Our last three variables in the concentration equation 

are the percentage of industry sales going to final consumer 

demand (CD/S), producer-good industry dummy (PGD), and 

regional-industry dummy (REG). 

CD/S and PGD are included, following Martin (1979, 

1980), to see if distinguishing between producer and 

consumer goods industries helps to explain the variation in 

CR4 in a significant way. This could be the case since 

consumer goods are generally more differentiable than 

producer goods, and also the scope for differentiation 

activities is greater for consumer goods than producer 

goods. In this case, both CD/S and PGD might be considered 

as variables proxying the sources of product differentiation 

other than advertising. Thus, they may be included among 
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the variables describing entry conditions. This argument 

suggests a positive sign for the coefficient of CD/S (b2) 

and a negative sign for the coefficient of PGD (b3). 

We include the regional industry dummy, REG, to control 

for the fact that concentration ratios calculated on a 

national basis understate concentration in regional or local 

markets (see Comanor and Wilson, 1967, 1974; Schwartzman and 

Bodoff, 1971; Weiss, 1974).̂ 'i we expect b.,o to have a 

negative sign representing the downward bias of the national 

ratios in those industries. 

The theory of barriers to entry presented above 

represents the conventional wisdom originated by Bain (1956) 

and extended by other economists. More recently, this 

theory was substantially reformulated by Baumol, Panzar and 

Willig (1982) who have developed the theory of contestable 

markets .̂^ 

A perfectly contestable market is one into which entry 

is free, and exit is costless. In a perfectly contestable 

market, potential entrants can, without restriction, serve 

the same market demands and access the same productive 

techniques as those available to incumbents. In addition. 

'̂'Regional or local manufacturing industries can be 
identified by a low sales value per unit of weight, a high 
ratio of transportation cost per dollar of sales over a 
standardized distance, or a short average shipment radius 
(Scherer and Ross, 1990, Ch. 11). 

^̂ For a summary of the work on the contestable markets 
see Baumol (1982) and Baumol, Panzar and Willig (1986). 
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potential entrants evaluate the profitability of entry at 

the incumbent firms' pre-entry prices. That is, although 

potential entrants know that an expansion of industry output 

leads to lower prices, they assume that if they undercut 

incumbents' prices, they can sell as much quantity as they 

wish at their quoted prices, constrained only by the market 

demand function (Baumol, Panzar and Willig, 1982, Ch. 1). 

This is different from the conventional theory where 

the Sylos postulate is accepted. As we know, the Sylos 

postulate holds that potential entrants expect incumbent 

firms' outputs to be fixed and unresponsive to entry. In a 

perfectly contestable market, potential entrants can 

undercut incumbents' prices and take away some or all of 

their market. Therefore, they do not expect incumbents' 

sales to be fixed and impossible to reduce. 

Given above background, it is easy to see that in a 

perfectly contestable market, price will be equal to average 

cost in equilibrium. Suppose that incumbent firms charge a 

price in excess of average cost. This means that incumbent 

firms earn a positive profit, and hence that a profitable 

entry is possible. Thus, potential entrants will enter the 

market undercutting incumbents' prices slightly, take away 

their market, and make positive profits. 

Even if potential entrants expect that incumbent firms 

will respond entry by reducing prices, they will still find 

it profitable to enter the market on a hit-and-run basis: 
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They will enter the market, earn a temporary profit, and 

then exit when incumbents react. In sum, in a perfectly 

contestable market, any price above average cost creates an 

opportunity for profitable entry, and therefore cannot 

constitute an equilibrium. 

More specifically, Baumol, Panzar and Willig (1982) 

reach the following conclusion: 

[In a perfectly contestable market with two or more 
firms] price must equal both average cost and marginal 
cost - this is a necessary condition for equilibrium. 
This result contrasts sharply with the standard view 
that the smaller the number of firms in a market, the 
greater the difference between price and marginal cost 
is likely to be...Thus the p=MC condition of (first-
best) Pareto optimality must always be satisfied in 
equilibrium in multifirm perfectly contestable markets. 

...in the case of natural monopoly, we find that the 
rule MC^p=AC emerges as a necessary condition for 
equilibrium in perfectly contestable markets. This 
behavior satisfies the Ramsey principle for (second-
best) Pareto optimal pricing, where marginal cost 
pricing might impose a loss upon the seller. (pp. 28-
29) 

Thus, having one or a limited number of firms in a 

market does not mean that there is no competition. If the 

market is perfectly contestable, potential competition (the 

threat of entry) will ensure the maximization of total 

welfare subject to the financial viability of firms. 

We know that the existence of significant scale 

economies, as a barrier to entry, is an important element in 

the conventional theory. One of the important explanations 

for economies of scale is the presence of fixed costs.^^ 

"see, for example, Sharkey (1982, Ch. 3) 
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Fixed costs are independent of the scale of production and 

cannot be reduced, even in the long-run, by a decrease in 

output. But, they can be eliminated in the long-run by 

total cessation of production. Fixed costs may or may not 

be sunk. Sunk costs are those costs that cannot be 

eliminated, even if activity is stopped completely. That 

is, sunk costs are irrecoverable costs. They are fixed, ex 

post; and they can also give rise to economies of scale. 

The conventional theory predicts that economies of 

scale, irrespective of whether they are created by fixed 

costs or sunk costs, can play an important role in deterring 

the entry of potential entrants and in increasing the level 

of concentration. 

In the theory of contestable markets, on the other 

hand, it does matter whether costs are fixed or sunk. A 

market, in which the productive techniques and market 

demands available to incumbents are also freely available to 

potential entrants, is a perfectly contestable market if 

entry is costlessly reversible. As we already saw, the 

crucial feature of a perfectly contestable market is its 

vulnerability to hit-and-run entry. If entry is not 

costlessly reversible, hit-and-run entry may not be 

possible. Sunk costs play an important role in determining 

whether or not a market is perfectly contestable. In the 

presence of sunk costs, entry will not be costlessly 

reversible because sunk costs, by definition, are not 
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recoverable. Thus, in a perfectly contestable market, the 

technology may entail fixed costs but cannot entail sunk 

costs. 

Below, we will first examine the effect of scale 

economies (e.g., fixed costs) on concentration in a 

perfectly contestable market. Then, we will look at the 

predictions of the contestable markets theory when there are 

sunk costs and hence markets are not perfectly contestable. 

We know that in a perfectly contestable market, if 

incumbent firms charge a price above average cost, they will 

invite entry: Potential entrants will undercut incumbents' 

prices and take the market. Baumol, Panzar and Willig 

(1982, Ch. 2) show that if the average cost curves of firms 

have a flat bottom over a significant range (as suggested by 

the empirical evidence), price will be equal to the minimum 

average cost, and incumbent firms will be forced by 

potential competition to operate in the range of the most 

efficient scale. Thus, in perfectly contestable markets, 

concentration will be determined primarily by technology.^^ 

Ŝ/hen economies of scale arise from fixed costs, 
larger outputs will be associated with lower average costs 
(up to the minimum efficient scale) for an obvious reason: 
At larger scales, fixed costs can ]3e spread over more units 
of output. In other words, increased fixed costs will raise 
the average costs of smaller outputs more than those of 
larger outputs. Thus, the larger the fixed costs, the 
greater will be the minimum efficient scale. At the 
extreme, with sufficiently large fixed costs, the efficient 
(cost-minimizing) industry structure is characterized by a 
single firm (natural monopolist) in the market. Baumol and 
Willig (1981) argue that fixed costs cannot constitute 
barriers to entry in the sense that they do not prevent 
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As in the conventional theory, the technological explanation 

of concentration predicts a positive correlation between 

MES/S and concentration, and a negative correlation between 

CDR and concentration. 

We know, however, that with flat-bottomed average cost 

curves, an accurate determination of concentration would not 

be possible. The degree of concentration may be determined 

more precisely by looking at barriers to entry. However, in 

a perfectly contestable market there are no barriers to 

entry. This has the following implications: First, looking 

at variables describing entry barriers will not provide a 

more accurate determination of concentration if industries 

are close to the model of perfect contestability. Thus, the 

coefficients of A/S and ACR in the concentration equation 

may be expected to be insignificant. Second, the expected 

correlations between MES/S and concentration, and between 

CDR and concentration will be lower than predicted by the 

conventional theory because the minimum efficient scale 

relative to market size and the cost disadvantage of 

operating at suboptimal scales will not reflect a positive 

entry-barrier effect on concentration. Third, the degree of 

concentration in a perfectly contestable market may be 

expected to be lower than predicted by the conventional 

optimal welfare performance by the industry. Even in the 
natural monopoly case, price cannot exceed average cost. If 
a natural monopolist charges a price above his average 
costs, he invites entry. An entrant could slightly undercut 
his price and take the entire market for himself. 
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theory. The reason is that in the conventional theory, the 

existence of significant entry barriers protecting a few 

incumbent firms from all other firms and significant 

economies of scale in advertising may lead to uneconomically 

high concentration. 

We also know that in the conventional theory, if (1) 

there are many small firms, each producing a homogeneous 

product, (2) economies of scale are unimportant, (3) 

diseconomies of scale are important, and (4) there are no 

barriers to entry or exit, then competition will force price 

down to the level of minimum average cost, and firms will be 

forced to operate at scales within the optimal range. In 

addition, the resulting concentration will be very low 

because there are many small firms. 

The above assumptions characterize a perfectly 

competitive market. In both perfectly competitive markets 

and perfectly contestable markets, price will ultimately be 

equal to average cost, and firms will be forced to operate 

at optimal scales. Bailey and Baumol (1984) argue that 

while perfectly competitive and perfectly contestable 

markets are both ideals, the latter is more ideal than the 

former. The reason is that perfect competition, with its 

requirement that all firms be small, may be inconsistent 

with efficiency in industry structure. As we know, if there 

are significant economies of scale, the cost-minimizing 

industry structure will require only a few large firms in 
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the industry. In this case, perfect competition will not be 

able to survive. This is why the second assumption shown 

above is needed in the characterization of a perfectly 

competitive market. In a perfectly contestable industry, on 

the other hand, industry structure must be efficient even if 

it requires a few large firms in the industry. It is 

potential entry which serves to discipline the market even 

in the absence of a large number of small firms. Baumol, 

Panzar and Willig (1982) point out that "unlike perfect 

competition, perfect contestability can provide a standard 

for the performance of markets in which concentration is 

inevitable because of the nature of the production 

technology" (pp- 13-14). 

In the theory of contestable markets, unlike fixed 

costs and economies of scale arising from fixed costs, sunk 

costs can constitute barriers to entry. The contestable 

markets theory emphasizes the role of sunk costs in the 

determination of industry structure.^^ The theory predicts 

that the higher the share of sunk expenditures, the less 

contestable the industry will be, and more likely that the 

industry will be concentrated. 

Baumol and Willig (1981) define an entry barrier as 

"anything that requires an expenditure by a new entrant into 

^^Baumol and Willig (1981) and Baumol, Panzar and 
Willig (1982) present a formal analysis of sunk costs and 
their role as barriers to entry. For an early treatment of 
sunk costs see Caves and Porter (1977). 
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an industry, but that imposes no equivalent cost upon an 

incumbent" (p. 408).^^ Sunk costs incurred upon entering a 

market can act as an entry barrier because they are incurred 

by new entrants, but not by incumbent firms. 

The need to sink a given amount of money into physical 

capital upon entering a market creates an asymmetry in the 

incremental cost faced by an entrant and an incumbent. A 

new entrant, upon entering the market, must convert a 

certain amount of money into a frozen asset, only part of 

which is recoverable. The incumbent's funds, on the other 

hand, are already committed. The sunk portion of the 

capital is no longer an opportunity cost of production to 

the incumbent though it is to the entrant. Thus, the 

entrant's incremental cost includes the full amount of the 

sunk costs which is a bygone to the incumbent. 

In addition, the need to sink a given amount of money 

into physical capital upon entering the market imposes an 

asymmetry in the incremental risk faced by the entrant and 

the incumbent. In the past, the incumbent committed his 

funds and exposed them to the uncertainties of operating in 

the industry. The sunk costs he incurred are no longer part 

^̂ Note that fixed costs are not entry barriers 
according to this definition. They affect incumbents and 
entrants alike. Even in the natural monopoly case, they 
give an advantage to the monopolist only to the extent that 
his output is greater. Baumol and Willig (1981) define 
entry costs as "costs that fall upon the entrant but not 
upon the incumbent at equal outputs" (p. 417). Thus, fixed 
costs cannot be entry costs. Entry costs are those costs 
that can constitute entry barriers. 
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of the opportunity cost of production. On the other hand, 

the potential entrant must expose his funds to uncertainty 

upon entering the market. If he fails (or forced to exit by 

retaliatory responses of the incumbent), the sunk portion of 

his investment will be lost because by definition it is not 

recoverable. 

The entrant's perceived risk of failure (and hence 

losing irrecoverable entry costs) is apt to be larger than 

the risk already accepted by the incumbent. The entrant 

knows that he will face active rivalry by the incumbent upon 

entering the market. The incumbent, on the other hand, may 

have enjoyed a less competitive environment and may have 

discounted the possibility of later increase in rivalry. 

Moreover, the entrant's perceived risk of failure can be 

increased further by the threat of retaliatory responses of 

the incumbent firm (Baumol and Willig, 1981; Kessides, 

1991) . 

The greater incremental cost and incremental risk faced 

by the entrant require a compensating profit differential. 

And the additional expected profit needed by the entrant for 

the compensation becomes an entry cost. It is in this sense 

that sunk costs constitute barriers to entry. 

We know from our previous discussion that the larger 

the share of sunk costs, the greater the costs of reversing 

the entry will be, and less likely that incumbents will be 

vulnerable to entry. Another way of looking at this is in 
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terms of the compensating profit differential required by 

potential entrants. We know that sunk costs incurred upon 

entering the market are added to the incremental costs of 

entrants but not to the incremental costs of incumbent 

firms. And larger incremental costs together with larger 

incremental risks require a compensating profit differential 

for new entrants. This allows incumbent firms to increase 

price above average cost without inviting entry. 

The existence of economies of scale and cost 

disadvantages of operating at suboptimal scales is not a 

necessary condition for sunk costs to constitute an entry 

barrier. Even if there were no scale economies and no cost 

disadvantages to small-scale operation, sunk costs would 

still constitute a barrier to entry for the reasons given 

above. However, for a given positive value of sunk costs, 

the associated barrier will be higher, the greater the 

economies of scale and the greater the cost disadvantage of 

operating at suboptimal scales, as suggested by the 

conventional theory (Baumol and Willig, 1981). Thus, when 

technology entails sunk costs, MES/S and CDR may have higher 

correlations with concentration than warranted by the 

technological explanation of concentration. 

^̂ The share of sunk expenditures on the physical 
capital employed in the industry's production is determined 
by the underlying characteristics of that capital, such as 
its durability, specifity, and mobility. One may expect a 
larger fraction of the expenditures on capital to be sunk, 
(1) the lower the rate of its depreciation is, (2) the more 
it is firm- rather than industry-specific, and (3) the lower 
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Advertising constitutes a barrier to entry for both the 

conventional theory and the contestable markets paradigm. 

We know that in the conventional theory, advertising can 

erect a barrier to entry for two reasons. First, it can 

increase brand loyalty and consumer inertia in favor of the 

products of incumbent firms. Second, advertising is subject 

to economies of scale. 

In the theory of contestable markets, advertising can 

be an obstacle to perfect contestability because (1) it may 

lead to an asymmetry in demand conditions, and (2) as a sunk 

expenditure it creates an irrecoverable entry cost. 

Suppose for a moment that advertising cannot create a 

sunk cost barrier to entry. As noted above, in a perfectly 

contestable market potential entrants can have access to the 

same demand conditions as incumbent firms, without any 

restriction. Hence, if prolonged and persuasive advertising 

by incumbent firms creates demand asymmetries by enhancing 

product differentiability, then that market cannot be 

perfectly contestable.^^ In the presence of asymmetries in 

its mobility is, among alternative uses. The intensities of 
the resale and rental markets may be viewed as indicators of 
the capital's specifity and mobility (see Kessides, 1990a, 
1990b, 1991). 

^^Bailey and Baumol (1984) acknowledge that a problem 
may arise if each supplier offers his own special brands 
with their own special features. They note, however, that 
"it can be shown that...if each variant is sold by at least 
two different suppliers, perfect contestability will lead to 
marginal cost pricing" (p. 117). (See also, Baumol, Panzar 
and Willig 1982, Ch. 11). 
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demand conditions, hit-and-run entry would not be possible. 

As a result, incumbent firms can earn supernormal profits 

without threat of entry. 

If, on the other hand, potential entrants can closely 

or exactly duplicate the product design of incumbent firms 

and advertise as effectively as them, advertising may be 

consistent with perfect contestability (see Baumol, Panzar 

and Willig, 1982, Ch. 11).̂ 9 in the absence of demand 

asymmetries, potential entrants can take advantage of profit 

opportunities by undercutting incumbents' prices and taking 

away some or all of their market. 

In addition, advertising can erect a sunk cost barrier 

to entry. It requires an irrecoverable expenditure by a new 

entrant, but imposes no equivalent cost upon incumbent 

firms. ̂° 

The need to sink money into advertising imposes a 

difference between incremental costs faced by potential 

entrants and incumbents firms (in a similar fashion to the 

need to sink money into physical capital). Potential 

entrants' incremental costs include the advertising 

expenditures required to gain a market share for the first 

time which are a bygone to incumbent firms. These 

'̂See footnote 11 for similar arguments by Schmalensee 
(1974) . 

°̂For the entry-deterring effect of advertising as an 
irrecoverable entry cost, see Baumol and Willig (1981), and 
Kessides (1986, 1991). 

132 



expenditures are no longer part of the opportunity cost of 

production to incumbents. Incumbent firms have already 

incurred these costs and established their brands. The 

money they spend on advertising in the current period to 

protect their established brands constitutes a normal cost 

of doing business. Thus, the incremental costs incurred by 

new entrants will be larger than those incurred by incumbent 

firms .•''' 

The need to sink money into advertising also imposes an 

asymmetry between incremental risks faced by potential 

entrants and incumbent firms. Incumbent firms have already 

introduced and established their ex ante risky products. 

New entrants, on the other hand, must introduce their 

products to consumers who are uncertain about the attributes 

of these new products. Kessides (1986) states that: 

While...[incumbents'] further participation in the 
market is not without risks, it can be reasonably 
assumed that their continued operation with established 
products exposes them to a smaller peril than the new 
entrant with an untested product and no consumer 
experience. (p. 87) 

The asymmetry in incremental risks faced by entrants 

and incumbents can also be explained with von Weizsacker's 

(1980, Chs. 5 and 6) contribution. Bain (1956) argues that 

'̂'it is seen that this is basically the same mechanism 
as the one suggested by Comanor and Wilson. As we know, 
they argue that brand loyalty is the major factor that 
contributes to the extra costs that must be incurred by 
entrants upon entering the market. These extra costs allow 
incumbent firms to earn supernormal profits without inviting 
entry. Thus, Comanor and Wilson recognize the greater 
incremental costs incurred by new entrants. 
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"there is a good a priori possibility...that most buyers 

will on balance prefer established and known products to new 

and unknown ones" (p. 116). According to von Weizsacker, 

under the rational expectation assumption of consumers, this 

reflects the advantage of incumbent firms resulting from the 

risk aversion of consumers. If consumers irrationally 

prefer the goods of known quality, then their preference for 

established goods may be expected to rise above the level 

justified by the rational expectation assumption (von 

Weizsacker, 1980, pp. 117-119). 

If an entrant fails (or forced to exit by retaliatory 

responses of the incumbent), the required expenditures on 

advertising to penetrate the market will be lost because 

they are not recoverable. As in the case of physical 

capital, the entrant's perceived risk of losing these 

irrecoverable entry costs may be expected to be larger than 

the risk already accepted by incumbent firms. The entrant 

knows that he will face active rivalry by incumbents upon 

entering the market. Incumbent firms, on the other hand, 

may have introduced their products in a less competitive 

environment and discounted the possibility of later increase 

in rivalry.^^ 

^^Comanor and Wilson also recognize that advertising 
expenditures are sunk, and hence the additional advertising 
needed to gain a market share will lead to a greater 
incremental risk for a potential entrant: "[The required 
investment in advertising to penetrate the market] will 
involve a particularly risky use of funds, since it does not 
create tangible assets that can be resold in the event of 
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The larger incremental cost and incremental risk faced 

by the entrant require a compensating profit differential. 

This allows incumbent firms to increase price above average 

cost without inviting entry. 

The conventional theory and the theory of contestable 

markets would agree that consumer inertia and brand loyalty 

are the main factors behind this conclusion. To overcome 

buyer inertia and brand loyalty, and thereby to gain a 

market for the first time, new entrants need to advertise 

more than incumbent firms upon entering the market. As a 

result, new entrants face greater incremental costs which 

necessitate a compensating profit differential. In 

addition, the compensating profit differential required by 

new entrants would be larger because of the risk of losing 

irrecoverable advertising expenditures needed to penetrate 

the market. 

Kessides (1986, 1991) argues that consumer inertia, 

brand loyalty, and economies of scale in advertising are not 

necessary conditions for advertising to constitute an entry 

barrier. He claims that even in the absence of these 

factors, advertising would still give rise to an entry 

failure. The required rate of return on such [advertising] 
capital should therefore be relatively high" (1974, p. 61). 
However, Comanor and Wilson do not place much emphasis on 
the sunkness of advertising expenditures. If there are sunk 
costs to the entry of new firms, then by definition there is 
an asymmetry between the incremental costs and incremental 
risks faced by entrants and those faced by incumbents. 
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barrier because of the asymmetry in the costs and risks 

faced by a new entrant and incumbent firms. 

However, we just established that brand loyalty and/or 

consumer inertia are necessary factors for advertising to 

create an entry barrier. The new entrant needs additional 

advertising to overcome brand loyalty and consumer inertia, 

and thereby to gain a market share for the first time. If 

there were no buyer inertia and brand loyalty, the entrant 

would not need to advertise more heavily than incumbent 

firms upon entering the market. And hence, there would not 

be an asymmetry in the incremental costs. Furthermore, in 

the absence of irrecoverable entry costs (i.e., the 

additional advertising required to penetrate the market), 

there would not be a risk of losing "irrecoverable entry 

costs." 

We do agree, however, that the existence of economies 

of scale in advertising is not necessary, though it can 

increase the compensating profit differential required by 

the new entrant. In order to achieve the scale economies in 

advertising, the entrant needs to spend more on advertising 

per unit of output if he enters at a small scale. This will 

be inefficient. Alternatively, he may enter at large scale 

and realize the available scale economies in advertising. 

But large-scale entry would decrease the likelihood of a 

successful hit-and-run entry. Thus, the existence of 

economies scale in advertising can increase the risk of 
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losing irrecoverable entry costs and hence contribute to the 

compensating profit differential. In addition, the greater 

the economies of scale in advertising, the larger will be 

the level of sunk costs for firms realizing these economies. 

This will not create an asymmetry between the incremental 

costs faced by a new entrant and an incumbent firm if they 

both achieve the scale economies in advertising. However, 

the risk of losing these large sunk costs will be greater 

for the new entrant for the reasons given above. 

The above discussion on the entry-deterring effect of 

advertising as a sunk cost can apply not only to the 

persuasion view of advertising, but also to the information 

view of advertising. If advertising is informative, then 

the larger incremental costs incurred by new entrants will 

result from the additional advertising expenditures needed 

to inform customers about the attributes and prices of new 

products. However, in the case of persuasive advertising, 

the asymmetry in incremental costs may be expected to be 

greater. The reason is that new entrants will have to spend 

heavily on advertising to overcome brand loyalty and to 

persuade customers to buy their products. 

Kessides (1986, 1991) argues that the persuasion view 

of advertising would suggest a greater perceived risk of 

failure for potential entrants upon entering markets 

characterized by high advertising intensities. In such 

markets incumbents are insulated from potential entrants by 
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loyal and persuaded customers. Thus, it is more difficult 

to convince customers to switch from established to new 

brands. 

The information view of advertising, on the other hand, 

would suggest that potential entrants perceive a greater 

likelihood of success in markets with high advertising 

intensities. By providing information about new products, 

advertising decreases buyers' inertia and leads to a higher 

incidence of brand switching. 

Therefore, the difference between incremental costs and 

incremental risks faced by potential entrants and those 

faced by incumbents firms may be expected to be larger in 

industries where advertising includes elements of 

persuasion, rather than information. This implies that the 

compensating profit differential required by incumbents 

would be greater in such markets. Hence, incumbent firms 

can increase price above average cost by a greater margin 

without attracting entry. 

It should be also noted that informative advertising 

can help potential entrants to eliminate demand asymmetries 

favoring incumbent firms. Such advertising can facilitate 

entry by reducing product differentiation and increasing the 

perceived number of product substitutes. Thus, informative 

advertising might help potential entrants to take advantage 

of profit opportunities in the form of hit-and-run entries. 

On the other hand, viewed as an instrument of persuasion. 
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advertising can enhance product differentiation and create 

demand asymmetries in favor of incumbent firms. In this 

case, it may not be possible for potential entrants (even 

with heavy advertising) to convince loyal and persuaded 

customers in a short time to switch to new products. Hence, 

potential entrants may not be able to take advantage of 

profit opportunities by lowering prices and entering the 

market on a hit-and-run basis. 

Finally, the absolute cost advantages of incumbent 

firms arising from capital market conditions can erect a 

barrier to entry in the theory of contestable markets. 

Capital markets may be imperfect in the sense that not every 

potential borrower is able to borrow any amount he wishes at 

the going rate of interest. Potential entrants may be 

considered as more risky investments than incumbent firms. 

Hence, higher interest rates may be imposed on new entrants. 

This creates an asymmetry between potential entrants and 

incumbent firms: The incremental cost that a new entrant 

must incur will be higher. Thus, incumbent firms will be 

able to charge a price above their average cost without 

giving potential entrants an opportunity to make a 

profitable entry. 

As noted earlier in this section, the imperfections in 

capital market conditions are more likely to be effective in 

creating barriers as the absolute capital requirements for 

entrants increase. This is the justification for including 

139 



ACR in the concentration equation. However, ACR would have 

a positive association with concentration even if there were 

no imperfections in capital markets. The reason is that the 

level of sunk costs may be positively correlated with the 

absolute level of capital requirements (see Schmalensee, 

1989; and Kessides, 1990a, 1990b, 1991). Thus, a positive 

coefficient for ACR might also be reflecting the effect of 

sunk costs on concentration. 

To sum up, in the contestable markets theory, economies 

of scale arising from fixed costs cannot constitute a 

barrier to entry. A perfectly contestable market is defined 

as one in which there are no barriers to entry or exit. If 

an industry is close to the model of perfect contestability, 

then price will be approximately equal to average cost, and 

the degree of concentration will be determined primarily by 

industry's technology. Hence, both the minimum efficient 

scale and the cost disadvantage of operating at suboptimal 

scales may be expected to be positively correlated with 

concentration. However, these variables will not reflect a 

barrier-to-entry effect on concentration. In addition, 

variables describing barriers to entry will not provide a 

more precise determination of concentration. 

Sunk costs, on the other hand, can constitute barriers 

to entry. Economies of scale and cost disadvantages of 

operating at suboptimal scales are not necessary conditions 

for sunk costs to constitute an entry barrier. However, for 
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a given positive value of sunk costs, the associated barrier 

will be higher, the greater the economies of scale and the 

greater the cost disadvantage of operating at suboptimal 

scales. Both advertising and absolute capital requirements 

can erect barriers to entry. Advertising can be an obstacle 

to perfect contestability by creating asymmetries in demand 

conditions, and by erecting a sunk cost barrier to entry. 

Economies of scale in advertising can increase the entry-

deterring effect of advertising. However, if advertising is 

informative, rather than persuasive, it might be more 

consistent with perfect contestability. Finally, the 

imperfections in money markets can create an entry barrier 

in the theory of contestable markets by imposing higher 

interest rates on potential entrants than on established 

firms. 

In the presence of barriers to entry, incumbent firms 

can charge prices above their average costs without inviting 

entry. The higher the entry barriers, the greater will be 

concentration in the same fashion as explained in the 

conventional theory. Entry barriers can push an industry 

toward the higher limit of the range of efficient degrees of 

concentration; or they may lead to inefficiently high 

concentration. 
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3.3. The Profitability Equation 

Let us consider a simple model where there are N firms, 

each producing a homogeneous product and choosing its level 

of production in a market with no possibility of entry. Our 

profitability equation is based mainly on the first-order 

condition for profit maximization by a firm operating in 

such an industry: 

Z J I ^ = 1: (l + X.) (3.12) 

where (P-MC. )/P is firm i's price-cost margin (the Lerner 

index of monopoly power for firm i); s. is its market share 

(s.=q./Q, where Q=S.q. is the total industry output); e is 

the price elasticity of demand; and X.=dQ./dq. is firm i's 

conjectural variation (where Q̂ =Q-q̂ , that is, industry 

output excluding firm i's production). The conjectural 

variation term represents the firm's guess or conjecture (or 

belief) about how the other firms will react to its own 

output changes ."'̂'̂^ 

^̂ For the derivation of Equation (3.12) and further 
discussions see, for example. Cowling and Waterson (1976), 
Waterson (1984, Ch. 2), Scherer and Ross (1991, Ch. 6), 
Martin (1993, Ch. 2), and Eraser (1994). Influential 
discussions on the theoretical specification of structure-
performance relationships include Cowling (1976), Cowling 
and Waterson (1976), Clarke and Davies (1982), and Dickson 
(1982) . 

^^Equation (3.12) has provided a theoretical basis for 
the profitability equation in many empirical studies, 
including early empirical work which was not based on a 
well-defined theoretical model. However, it should be (and 
has been) considered a rough guide to the specification of 
the profitability equation. Both in justifying the 
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In the above equation, depending upon the value of the 

conjectural variation, price can range anywhere between the 

level that would prevail in a perfectly competitive market 

(P=MC^) and the level that would be chosen by a profit-

maximizing monopolist: (P-MC.)/P=l/e. When the number of 

firms tends towards infinity, s. tends to zero, and firms' 

perceived interdependence tends to be negligible. In a 

perfectly competitive market, A.=-l; rivals fully offset 

output changes by firm i. As a result, under perfect 

competition, the right-hand side of Equation (3.12) is zero, 

and firm i operates where price equals marginal cost. (If 

A. is negative but greater than -1, firm i expects its 

rivals at least partially to offset changes in its output.) 

In the case of monopoly, s.=l, and there are no direct 

rivals, so A.=0. Hence, the monopolist's price-cost margin 

will be equal to 1/e. 

inclusion of some variables in the profitability equation 
and in offering alternative expected signs for some 
variables, we will utilize different theories some of which 
cannot be put within the framework of Equation (3.12) mostly 
because they are not consistent with the assumptions used in 
the derivation of Equation (3.12). For example, in the 
derivation of Equation (3.12), it is assumed that firms are 
short-run profit maximizers unaffected by potential entrants 
into the industry. On the other hand, the inclusion of 
variables describing entry conditions will be based mainly 
on the view that firms seek to prevent entry into their 
industry by charging, at most, an entry-preventing price. 
This view characterizes the classic limit pricing model 
originated by Bain that we examined in detail in the 
previous section. For a criticism of this methodology which 
has been utilized by many empirical studies to derive 
estimating equations, see Sawyer (1982). For the debate 
starting with Sawyer's (1982) criticism, see Clarke (1983), 
Sawyer (1983), and Martin (1984). 
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Between these polar cases, various static oligopoly 

models can be derived from Equation (3.12) by an appropriate 

specification of the conjectural variation term. The 

conjectural variation term acts as an index of the extent of 

coordination among firms. The more positive the firms' 

conjectural variations, the more closely the industry will 

approximate a joint profit-maximizing cartel. 

To illustrate this point, we may briefly look at three 

oligopoly models: Cournot's (1897) non-collusive model, 

Stackelberg's (1952) leader-follower model, and the 

collusive model (see, for example, Stigler, 1964). 

Cournot's model assumes that A.=0. That is, each firm 

believes that the other firms' output will not change as a 

result of a change in its own output. In this case, the 

effect of a change in firm i's output on industry's total 

output will be one for one. Equation (3.12) then becomes 

(P-MC.)/P=s./e. 

Stackelberg's model assumes that at least one firm (a 

leader) recognizes that its rivals (followers) will not hold 

output constant in response to its own output changes, but, 

instead, they will behave optimally, given the leader's 

behavior. Assume that only one firm (say, firm j) acts as a 

leader, and the other firms act as followers. For the 

followers A.=0 (i=l,",N; excluding firm j). The leader, on 

the other hand, knows the behaviors (reaction functions) of 

followers. Thus, it can obtain a more favorable position 
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for itself by incorporating this information into its own 

profit-maximization problem. The leader's conjectural 

variation will be Aj=d[S.̂ .i|i.(q.) ]/dqj, where ^^(q^) are the 

followers' reaction functions to firm j's output changes. 

The Stackelberg leader-follower equilibrium implies greater 

profits for the leader than at the Cournot equilibrium, 

while it implies lower profits for the followers. 

If the conjectural variation term is greater than zero, 

each firm expects its rivals at least partially to match its 

own output changes. Perfect matching by all firms would 

mimic perfect coordination or cooperation (a joint profit-

maximizing cartel). This is the assumption of the collusive 

model: Each firm conjectures that if it changes its output, 

the other firms would change their outputs exactly in 

proportion to its output change to preserve market shares. 

This would occur if A.= (1-s. )/s., reducing Equation (3.12) to 

(P-MC.)/P=l/€, which is the pricing rule followed by a 

monopolist. That is, acting according to these conjectures, 

firms achieve joint profit maximization. This is, of 

course, preferable to the Cournot outcome from the firms' 

point of view, all else equal. 

In the derivation of Equation (3.12), it is assumed 

that firms operate in a homogeneous-good industry, and 

output is their choice variable. With differentiated 

products, however, it is possible that firms may be more 

interested in setting prices (and advertising) than outputs. 
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Noting that in many industries firms choose price rather 

than quantities, Cubbin (1983) develops a heterogeneous-

product model in which firms set prices. Although several 

complications arise in the model, the same factors that 

found to be important in the homogeneous-product case 

(industry structure, demand elasticities, and conjectures 

about rivals) are again seen to be important in the 

heterogenous-product case.^^ Furthermore, as Cubbin (1983) 

argues and Waterson (1984, Ch. 2) demonstrates, models, such 

as Chamberlin's (1962) theory of monopolistic competition 

and Sweezy's (1939) kinked demand curve theory, can be 

derived from the first-order condition for profit 

maximization in the differentiated-product model of Cubbin 

by appropriately specifying the conjectural variation term. 

The average industry price-cost margin can be obtained 

by summing the individual firms' price-cost margins, each 

weighted by the firm's market share: 

M = E^ m̂ ŝ  = îS?(l-̂ A.i) (3.13) 

where M is the average industry price-cost margin, and m. is 

the ith firm's price-cost margin ((P-MC. )/P). 

Equation (3.12) is an equilibrium relationship. Thus, 

it has no implication about causality. Of course, the same 

is true for Equation (3.13). However, as pointed out by 

^̂ See Cubbin (1983) for more. See also Waterson (1984, 
Ch. 2), and Eraser (1994). 
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Waterson (1984, Ch. 1), it is natural to see causation 

running from the right-hand side variables to the price-cost 

margin. Basic conditions (the elasticity of demand), the 

industry's structure (concentration which is a function of 

firms' market shares), and firm conduct (values of the 

conjectural variation term) determines the industry's 

performance (the price-cost margin). Values of the 

conjectural variation term (conduct) are themselves 

influenced by concentration (structure). Thus, the simple 

model presented above is an example of the structure-

conduct-performance paradigm. The paradigm can be extended 

beyond this simple model. For example, barriers to entry 

can be included as additional structural variables, and 

conduct can be broadened to include advertising. 

Leaving the dependent variable to the end of this 

section, we start our discussion with concentration (CR4) in 

the profitability equation (Equation (3.3)). It should be 

noted that most of the cross-section analysis has focused on 

the relationship between concentration and profitability. 

Therefore, our discussion on this relationship will be 

relatively more detailed. 

The first term on the right-hand side of Equation 

(3.13) is s?, the squared market share of firm i. 

Therefore, we would expect that in an unconcentrated 

industry where market shares of firms are small, 

profitability will tend to be low. On the other hand, in a 
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concentrated industry where market shares of firms are 

relatively large, profits will be higher. This is the first 

reason to expect a positive association between the level of 

concentration in an industry and its profitability. It 

should be noted that this link between concentration and 

profitability is independent of the collusion among firms. 

Even in the non-collusive Cournot equilibrium (A.=0), we may 

expect to see a positive correlation between concentration 

and industry price-cost margin. This suggests a positive 

sign for C2, the coefficient of CR4, in the profitability 

equation. 

Consideration of collusion would lead to a similar 

result because concentration is a major determinant of 

collusion. Bain hypothesizes that concentration facilitates 

collusion (explicit or tacit) between firms and increases 

industry-wide profits (1951; 1956; see also Stigler, 1964). 

In a concentrated industry, where the number of firms is 

relatively small, firms will more easily recognize their 

mutual interdependence. In addition, effectiveness of 

collusion in a concentrated industry will be higher; that 

is, the costs of establishing and monitoring agreements will 

be lower, and detecting and punishing chiseling will be 

easier. Thus, firms in concentrated industries will be more 

likely to collude and earn higher profits. 

A formalization of the link between tacit collusion and 

profitability is provided by Equation (3.13). As noted 
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above, the conjectural variation term acts as an index of 

the extent of coordination among firms. Thus, Bain's 

concentration-collusion-market power hypothesis suggests 

that conjectural variations, Â , are determined by industry 

concentration. The higher the industry's concentration, the 

more positive will be the firms' conjectural variations, and 

the more closely the industry will mimic a joint profit-

maximizing cartel. That is, concentration determines 

profitability indirectly via its effect on conjectural 

variations in Equation (3.13). 

However, it should be noted that not all theories 

predict a positive relationship between concentration and 

profitability. Below, we will first discuss Bertrand's 

model and then look at the predictions of the contestable 

markets theory when industries are close to the model of 

perfect contestability. 

Bertrand (1883) assumes that (1) firms produce a 

homogeneous product, (2) each firm chooses a price, and (3) 

each firm has enough capacity to supply the demand it faces. 

Because goods are identical, consumers buy from the firm 

charging the lowest price. Suppose that there are two firms 

in the industry, firm i and firm j, with identical constant 

marginal costs. (The analysis can easily be generalized to 

the case of N firms.) If firm i charges a price p. greater 

than the marginal cost, firm j would undercut it slightly to 

make all sales. In turn, firm i would undercut firm j 
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slightly to regain the market. At equilibrium, each firm 

prices at marginal cost and makes no profit. Thus, even in 

duopoly, price would fall to the competitive level. Market 

price and industry profits are independent of the number of 

firms in the industry. As a result, Bertrand's model 

suggests that concentration and profitability are unrelated, 

implying an insignificant coefficient for CR4 in the 

profitability equation. 

However, this result does not hold when the assumptions 

of the model are relaxed (Tirole, 1988, Chs. 5 and 6). 

First, Edgeworth (1925) shows that if firms face 

capacity constraints, the Bertrand solution is no longer an 

equilibrium. Suppose that firm i cannot satisfy the entire 

market demand at a price equal to marginal cost. We know 

that the Bertrand equilibrium is characterized by firms 

pricing at marginal cost and making no profits. Now suppose 

that firm j increases its price slightly. Firm i, then, 

cannot satisfy the market demand it faces. As a result, 

some consumers must buy from firm j. Firm j has a nonzero 

demand at a price greater than marginal cost and hence makes 

positive profit. Thus, the Bertrand solution (where firms 

price at marginal cost and make no profits) is no longer an 

equilibrium. 

Second, Bertrand's model assumes that firms produce a 

homogeneous good. When the goods are differentiated (and 

hence they are not perfect substitutes), however, firms can 
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charge prices above their marginal cost, making positive 

profits. The reason is that some consumers will prefer 

buying a specific brand even at a premium. As we already 

mentioned above, Cubbin's (1983) heterogeneous-product model 

suggests that the same factors found to be important in the 

homogeneous-product case (including industry structure) are 

again seen to be important in the differentiated-product 

case. 

Finally, repeated interaction may change the Bertrand 

outcome. Bertrand's model is a one-period, static model in 

which firms choose their prices simultaneously and 

noncooperatively. Simultaneity means that firms do not 

observe the prices charged by the other firms while choosing 

their own prices. Rather, they anticipate the other firms' 

prices. In the language of the game theory, Bertrand 

competition is a one-period, noncooperative game. Suppose 

that the same static Bertrand game is replicated infinitely. 

The game is then becomes a dynamic game, and called a 

"repeated game," or a "supergame" (see, for example, Tirole, 

1988, Ch. 6; and Shapiro, 1989).^^ 

Let n"'(p.,̂ ,-,pĵ )̂ be firm i's profit at date t (i=l,--,N; 

t=0,-,«>). In the repeated Bertrand game, firms choose their 

prices simultaneously and noncooperatively in each period, 

and seek to maximize the present discounted value of their 

'^Here, we will closely follow the model presented by 
Tirole (1988, Ch. 6). 

151 



profits, 2̂ 6̂ n̂ (p<,̂ ,-,p̂ )̂, where 6 is the discount factor 

(6=e'"", where r is the instantaneous rate of interest and r 

is the real time between periods). Firms take into account 

not only the possible increase in their current profits but 

also the possibility of a price war and long-run losses when 

deciding whether to undercut a given price. 

Suppose that each firm charges p", the monopoly price 

in period 0 (i.e., we start with perfect collusion). In the 

following periods, it continues to charge p" as long as the 

other firms keep charging the same price. If the discount 

factor is sufficiently high, this will be the case. That 

is, collusion will be sustained, and assuming that firms 

share the market equally, each firm will earn n̂ /N each 

period. If, on the other hand, even one firm deviates from 

the monopoly price, firms set their prices at marginal cost 

forever (i.e., the cooperation is halted). By slightly 

undercutting p", a firm can earn approximately the maximum 

profit, n™, during the period of deviation, but then it 

receives zero profits forever. Therefore, if 

n"'(l+6+62+.-)/N=n"'/N(l-6)>n'", which follows if 6>(1-1/N), 

collusion will be sustainable. Thus, repeated interaction 

may upset the Bertrand outcome. 

As we know, Bain's hypothesis was that concentration 

facilitates collusion and increases industry profitability. 

And a formalization of this hypothesis was provided by 

Equation (3.13). Now we can obtain a second formalization: 
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The model presented above suggests that tacit collusion is 

easier to sustain with a smaller number of firms. We know 

that under collusion each firm earns Û /N per period which 

is a decreasing function of N. A large number of firms 

decreases the profit per firm and hence the cost of being 

punished for undercutting. On the other hand, the short-run 

gain from slightly undercutting the monopoly price is 

approximately n'"(l-l/N) which increases with N. As we saw 

above, the discount factor must be greater than (1-1/N) for 

collusion to be sustainable. Therefore, concentration 

facilitates tacit collusion.'^ 

As we know from the previous section, the theory of 

contestable markets predicts that in a perfectly contestable 

market, the existence of a limited number of firms does not 

mean that there is no competition: Potential competition 

(the constant threat of entry) can serve to discipline 

established firms. Even in duopoly, price cannot exceed 

marginal cost. Thus, if industries are close to the model 

of perfect contestability, concentration and profitability 

will be unrelated, implying an insignificant coefficient for 

CR4 in the profitability equation. 

We see that this result is similar to that suggested by 

Bertrand's model. However, Bertrand's model and the model 

of perfect contestability are different in several respects. 

^̂ For empirical tests of the predictions of supergame 
models, see, for example, Domowitz, Hubbard and Petersen 
(1987), and Aiginger (1993). 
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The most important distinction between the two models is the 

crucial role of potential entrants in the contestability 

theory in contrast to that of incumbents in Bertrand's 

model. Referring to the above result, Baumol, Panzar and 

Willig (1982) point out that 

[This result] does not require any special assumptions 
about strategic interactions among incumbent firms. It 
is attributable entirely to the discipline enforced by 
the pool of potential entrants, poised to exploit any 
opportunity to reap a profit. It does not matter 
whether the decision strategies of the firms initially 
in the market are very simple, extraordinarily complex, 
consciously parallel, coordinated, or random. (p. 28) 

In sum, we have two reasons to expect a positive 

association between concentration and profitability. First, 

the term s? on the right-hand side of Equation (3.13) 

suggests a positive relationship between the two variables. 

Second, concentration, by facilitating collusion, may 

increase industry-wide profitability. We saw that a 

formalization of this hypothesis can be obtained from 

Equation (3.13) or from a supergame model. These suggest a 

positive coefficient for CR4 in the profitability equation. 

On the other hand, Bertrand's model and the model of perfect 

contestability suggest that concentration and profitability 

would be unrelated, implying an insignificant coefficient 

for CR4. 

Bain (1956, Ch. 1) argues that concentration is a 

necessary condition for high prices and high profitability; 

but it is not sufficient. If there are no appreciable 

barriers to entry, supernormal profits will attract new 
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entrants to the industry. As a result, such profits will be 

eroded, and collusion will be undermined. On the other 

hand, if there exist considerable entry barriers in a 

concentrated industry, collusion will lead to elevation of 

prices to the extent allowed by the barriers, increasing 

industry-wide profits (see also Modigliani, 1958).^^ 

As we already saw in the previous section, barriers to 

entry allow incumbent firms to set their prices above their 

unit costs without attracting entry. Thus, the expectation 

is that the higher the entry barriers, the greater will be 

the industry profitability. This suggests a positive sign 

for the coefficients of A/S, MES/S, and ACR (c.,, ĉ , and c<,.,, 

respectively); and a negative sign for the coefficient of 

CDR (c.,o). But if advertising is informative, the sign of c, 

may be expected to be negative since such advertising can 

help new firms to compete more efficiently with incumbent 

firms and hence may facilitate entry. In addition, both ĉ  

and c.,0 might turn out to be insignificant if entry is in 

general ineffectively impeded as explained by Bain, or if it 

is as described in Gaskins' model. 

^̂ Bain (1959, Ch. 7) also argues that the existence of 
entry barriers is a necessary condition for high profits, 
but not a sufficient one in the absence of concentration. 
If concentration is not sufficiently high, established firms 
may not fully exploit barriers to entry. The reason is that 
intra-industry competition may keep price below the highest 
entry-forestalling price (the limit price). Thus, both 
concentration and barriers to entry are seen necessary but 
not sufficient for high profitability. 
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In Section 3.2, we also talked about the predictions of 

the contestable markets theory. In the contestable markets 

theory, fixed costs and economies of scale arising from 

fixed costs cannot constitute barriers to entry. Thus, in 

perfectly contestable markets where there are no sunk costs, 

the coefficients of MES/S and CDR (ĉ  and c^^, respectively) 

may be expected to be insignificant. In fact, in perfectly 

contestable markets there are no barriers to entry; in the 

form of sunk costs or in any other form. Therefore, if 

industries are close to the model of perfect contestability, 

we might also expect the coefficients of A/S and ACR (ĉ  and 

ĉ ,̂ respectively) to be insignificant. 

If, on the other hand, there are barriers to entry, and 

thus markets are not perfectly contestable, the predictions 

of the theory would be different. The theory of contestable 

markets emphasizes the role of sunk costs in creating entry 

barriers. Economies of scale and cost disadvantages of 

operating at suboptimal scales are not necessary for sunk 

costs to create an entry barrier. However, the associated 

barrier will be higher, the greater the scale economies and 

the greater the cost disadvantage of operating at suboptimal 

scales. This suggests a positive sign for ĉ  and a negative 

sign for c.,o. Finally, advertising and absolute capital 

requirements can be obstacles to perfect contestability for 

the reasons explained in the previous section. In this 

case, we may expect positive signs for c, and c.,.,. 
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In the denominator of Equation (3.13) we see the price 

elasticity of demand. Since it is difficult to observe and 

measure, it is common to proxy it by employing variables 

describing the demand side of the market. 

Advertising, as a source of product differentiation, is 

an important variable influencing the price elasticity of 

demand. The greater the advertising intensity, the lower 

will be the price elasticity of demand. This suggests a 

positive sign for c,. On the other hand, by providing 

information about products, advertising may increase the 

perceived number of product substitutes and hence lead to 

more elastic demands. This suggests a negative sign for c,. 

We include two foreign trade variables in Equation 

(3.3), the profitability equation: import competition 

(IM/S), and exporting intensity (EX/S).-'' Greater imports 

can be expected to increase the price elasticity of demand. 

In addition to being a measure for the degree of actual 

foreign competition, IM/S serves as a proxy for the threat 

of potential foreign competition. If foreign producers have 

substantial home markets, some of the entry barriers might 

be lower or inoperative for them. Import competition may 

also decrease the ease of collusion since it increases the 

number of firms within an industry and decreases the degree 

^̂ For discussions on the inclusion of foreign trade 
variables see, for example, Esposito and Esposito (1971), 
Pugel (1978), Martin (1979), Caves et al. (1980), Marvel 
(1980), Pagoulatos and Sorensen (1976, 1981), and Hay and 
Morris (1991, Ch. 8). 
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of domestic concentration. The inclusion of imports should 

serve to correct for the upward bias in CR4 which is 

calculated on the national basis. All these suggest a 

negative sign for Cg, the coefficient of IM/S.^ 

Exports in general represent goods in which the country 

has a comparative or a product differentiation advantage in 

world markets. Exporting industries may be selling goods 

which have a special appeal to foreign buyers. Exporting 

intensity, EX/S, may then be positively associated with 

profitability. On the other hand, a high share of exports 

in an industry's sales means that in response to export 

demand, firms have adjusted themselves to the pressures of 

international competition. Profit-maximizing firms, who are 

unable to price discriminate between the foreign and the 

domestic market, will expand their output and reduce the 

domestic price. In addition, expansion into foreign markets 

could make domestic sellers less conscious of their mutual 

interdependence in the domestic market. These arguments 

suggest that EX/S would be negatively associated with 

°̂If industries are close to the model of perfect 
contestability, we may expect an insignificant coefficient 
for IM/S. In a perfectly contestable market, domestic and 
foreign incumbent firms (which operate in the domestic 
market) cannot charge a price in excess of average cost 
since otherwise domestic and foreign potential entrants can 
enter the market and take away some or all of their market. 
This result is independent of the number of firms in the 
industry. As we know from the previous section, a perfectly 
contestable market may be highly concentrated if the cost-
minimizing industry structure requires only a few large 
firms in the industry. 
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profitability. If, however, (1) domestic firms are able to 

price discriminate internationally, and (2) the world demand 

curve is more elastic than the domestic one, then expansion 

into world markets will result in higher, rather than lower 

profits. Therefore, it is not easy to determine the sign of 

the coefficient of EX/S (ĉ ) a priori. 

The inclusion of the buyer concentration ratio (BCR) is 

based on Galbraith's (1952) countervailing power hypothesis. 

According to this hypothesis, high seller concentration 

induces buyers to grow large in order to counteract the 

power of sellers. He argues that it is the countervailing 

power exercised by strong buyers rather than intra-industry 

competition that forces sellers to hold their prices near 

their average costs. 

Lustgarten (1975) argues that if there are a small 

number of large buyers, then they may recognize their 

interdependence more easily. This might be expected to 

produce some collusion among them. Therefore, in industries 

where buyers are concentrated, the ability of sellers to 

earn supernormal profits might be impaired. 

It may be argued that collusion is less likely to be 

successful for buyers than for sellers because firms are 

typically sellers in one market but buyers in many markets. 

However, one might at least expect that major buyers will 

shop around between sellers and thus put pressure on prices. 

In general, the greater the buyer concentration ratio, the 
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greater will be the bargaining power of buyers, and the 

greater will be the price elasticity of demand. This 

implies a negative sign for Cg, the coefficient of BCR in 

the profitability equation.̂ '' 

The growth rate of industry sales is also included in 

the profitability equation. Growth in output might be an 

indication of unanticipated increases in product demand, 

unanticipated decreases in cost conditions, or both (see 

Strickland and Weiss, 1976; Pagoulatos and Sorensen 1976, 

1981). Unanticipated decreases in cost conditions lead 

directly to greater price-cost margins. Unanticipated 

demand increases result in higher product prices, and thus 

greater margins. It takes time for supply to increase 

through entry or the expansion of existing firms, and during 

this time, higher profits are made by established firms. 

However, it has been also argued that output growth may 

facilitate entry and hinder collusion among established 

firms. Therefore, it is difficult to determine the sign of 

Cy a priori. 

We also include CD/S and PGD variables in the price-

cost margin equation since it is reasonable to expect that 

the demand conditions of industries will differ depending on 

'̂'it should be noted, however, that if industries are 
close to the model of perfect contestability, we may expect 
the coefficient of BCR to be insignificant. The reason is 
that in perfectly contestable markets price cannot exceed 
average cost. In this case, buyer concentration will be 
unrelated to industry profitability. 
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the percentage of sales going to final consumer demand, and 

whether the industry is a producer or a consumer goods 

industry. As mentioned in the previous section, consumer 

goods are in general more differentiable than producer 

goods, and also the scope for differentiation activities is 

greater for consumer goods than producer goods. Then both 

CD/S and PGD might be thought of as variables proxying the 

sources of product differentiation other than advertising. 

Thus, they may be included among the variables describing 

the demand side of the market (and also among the variables 

describing entry conditions). This argument suggests that 

the coefficients of CD/S (C3) and PGD (ĉ ) may be expected 

to be positive and negative, respectively. 

The regional-industry dummy is included to control for 

the fact that concentration ratios used are measured at the 

national level, and thus they understate concentration in 

regional or local markets. REG should be positively related 

to profits to the extent that concentration is itself 

positively related to industry profitability. As we know, 

the model of perfect contestability and Bertrand's model 

suggest that concentration and profitability are unrelated. 

If industries are close to one of these models, then the 

coefficient of REG (c<,2) might be insignificant. 

Finally, our dependent variable is the price-average 

cost margin. The price-average cost margin is a rate of 

return on sales which is given by the ratio of profit to 
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sales revenue. The profit-sales ratio can be written as 

[(PQ-ACQ)/PQ] where P is price, Q is quantity, and AC is 

average cost; or (P-AC)/P which is the price-AC margin. The 

price-AC margin will equal the price-MC margin, the Lerner 

(1934) index of monopoly power, if average costs are assumed 

to be constant. However, this assumption is not needed if a 

measure of the difference between MC and AC is included as 

an independent variable. CDR (as a proxy for the slope of 

the AC curve below the output of MES) could be thought of as 

a proxy for the difference between MC and AC (Sawyer, 1982). 

There are some appealing characteristics of the price-

cost margin. First, as we saw above in this chapter, there 

is a sound theoretical rationale for using the price-cost 

margin in the specification of the profitability and 

advertising-intensity equations. Second, the price-cost 

margin avoids several problems associated with some other 

profitability measures such as the rate of return on capital 

and the rate of return on equity.^^ And finally, data used 

in the calculation of the price-cost margin are readily 

available from the Census publications at the four-digit 

industry level. 

Following Collins and Preston (1968, 1969) we calculate 

the margin as (VS-CM-PR)/VS, where VS is value of shipments. 

^^There is an extensive literature on the measurement 
of profitability and the use of alternative profitability 
measures in empirical studies. See, for example, Weiss 
(1974), Schmalensee (1989), Scherer and Ross (1990), and Hay 
and Morris (1991) for a summary of this literature. 
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CM is cost of materials, and PR is total payroll. This is 

not the true price-cost margin since the numerator does not 

subtract out some other costs, such as advertising, central 

office expenses (including research and development), taxes, 

and the cost of capital (depreciation expenses, interest 

payments, etc.). Many studies ignore these costs assuming 

that they are small. Ideally, however, one should control 

for them by including the appropriate independent variables 

in the price-cost margin equation. We control for two of 

the costs listed above. 

As we know, A/S is included in the profitability 

equation. Thus, its coefficient should be equal to 1 even 

if advertising does not have any of its hypothesized effects 

on profitability. Coefficients above unity imply a positive 

relation between A/S and profits, while coefficients below 

unity imply a negative relation. 

We also include K/S, the capital-sales ratio, to 

control for the cost of capital. This will allow for the 

normal return on capital which is required to cover its 

depreciation expenses, interest payments, etc. An estimate 

of c.,3 might be interpreted as the average normal rate of 

return on capital. 

Before we finish this chapter, we present in Table 3.2 

a brief summary of the theoretical justification(s) of the 

variables employed in the model and the expected sign(s) of 

their coefficients. 
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CHAPTER IV 

EMPIRICAL ANALYSIS 

4.1. The Data 

The data set is derived from the 1982 input-output 

tables for the US, and from the census of manufactures and 

other census publications for 1982; lagged values refer to 

1977. Values for A/S, CD/S, PGD, IM/S and EX/S are taken 

from the I-O tables, while the data for CR4, CR42, CR4.^, 

PCM, PCM.̂ , GRS, MES/S, CDR, ACR, REG and K/S are derived 

from the census publications. In the calculation of BCR, 

both data sources are utilized. Finally, DUR, the durable-

good industry dummy, is based on the classification of the 

Bureau of Economic Analysis. A detailed description of 

variables and their data sources are given in Appendix A. 

The sample consists of 282 of the 448 four-digit SIC 

manufacturing industries. It is divided into 89 consumer 

and 193 producer goods industries. Industries are deleted 

from the analysis for the following 3 reasons: (1) Input-

output tables do not include data at the four-digit level 

for some industries; (2) some industries are described by 

the Census as "not elsewhere classified" or "miscellaneous" 

(these industries are not well-defined industries); and (3) 

the Bureau of the Census does not publish all of its data 

for a few industries due to Census disclosure rules. 
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4.2. Estimation Results 

Table 4.1 shows the 2SLS (two-stage least squares) 

estimates of our model represented by the equations which 

are specified in the previous chapter: The advertising-

intensity equation (Equation (3.1)), the concentration 

equation (Equation (3.2)), and the profitability equation 

(Equation (3.3)).'' 

First, let us look at the results of estimating the 

advertising-intensity equation (the column labeled A/S in 

Table 4.1). It is seen that most of the coefficients of 

the variables in this equation bear the expected signs but 

only the coefficients of two variables are significantly 

different from zero: PCM and PGD. 

The coefficient on PCM is significant at the 1 percent 

level and positive as suggested by the Dorfman-Steiner 

condition for optimal advertising (Equation (3.9)). As 

explained in the previous Chapter, this implies that the 

greater is price than marginal cost, the more profitable is 

an additional sale, and higher is the optimal advertising 

intensity. A positive and significant coefficient for PCM 

may also indicate that firms' advertising expenditures are 

determined in part by guidelines related to profits. Since 

''We consider this model as our full model. Below, we 
also report the results of estimating some reduced models. 
It should be noted that these reduced models also involve 
the simultaneous determination of advertising intensity, 
concentration, and profitability variables; and they are 
estimated by 2SLS. In addition, for all these models we 
make sure that equations remain identified. 
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Table 4.1. Two-Stage Least Squares Estimates for the Total 
Sample (N=282). 

DEPENDENT VARIABLE 

A/S CR4 PCM 

Constant 

CR4 

CRA' 

PCM 

CD/S 

PGD 

IM/S 

EX/S 

GRS 

BCR 

DUR 

A/S 

MES/S 

CDR 

ACR 

PCM. 

CR4. 

REG 

K/S 

R' 

Adj. R* 

F 

-1 

-1 

0.01667 
(1.652) 

0.03627 
(1.455) 

-0.03332 
(-1.342) 

0.04585* 
(2.749) 

-0.00953 
(-0.924) 

-0.01702* 
(-2.161) 

-0.00710 
(-1.448) 

-0.00599 
(-0.390) 

-0.00093 
(-0.249) 

-0.00139 
(-0.119) 

0.000078 
(0.029) 

0.1110 

0.0782 

3.3830* 

0.03182 
(0.910) 

0.01144 
(0.411) 

0.00158 
(0.069) 

0.00091 
(0.091) 

0.98443 
(2.543) 

0.27797** 
(2.196) 

-0.02805* 
(-1.603) 

0.000075* 
(1.630) 

-0.05483 
(-1.153) 

0.92067* 
(36.185) 

-0.00054 
(-0.071) 

0.9281 

0.9255 

350.03* 

0.20366 
(4.180) 

0.06153 
(1.561) 

0.05901 
(1.448) 

0.03108 
(0.960) 

-0.00827 
(-0.391) 

-0.05930 
(-0.956) 

0.07850* 
(5.441) 

-0.11092* 
(-2.397) 

2.35121 
(4.254) 

0.02781 
(0.142) 

-0.08196* 
(-3.275) 

-0.000099 
(-1.457) 

-0.01387 
(-1.234) 

0.07946* 
(3.328) 

0.3052 

0.2715 

9.0560* 

Note: t-ratios are given in parentheses. 
* indicates statistical significance at the 1 percent Level. 

** indicates statistical significance at the 5 percent level. 
*** indicates statistical significance at the 10 percent level. 
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price-cost margins are measured gross of advertising, the 

coefficient on PCM should not be interpreted as suggesting 

that 4.59 cents on every dollar of net profits (profits 

minus advertising expenses) is allocated to advertising. 

Rather, since the average advertising-to-sales ratio for 

the sample is 2.11 percent, a more accurate interpretation 

would be that an increase in net profits of 1 dollar is 

associated with an increase in advertising of about 2.48 

cents. 

A significant negative coefficient on PGD indicates 

that the consumer goods industries advertise more than the 

producer goods industries. This may indicate that consumer 

goods are generally more differentiable through advertising 

than producer goods. A significant negative coefficient on 

PGD is also consistent with the hypothesis that advertising 

is more effective in reaching potential buyers in consumer 

goods industries than in producer goods industries. The 

inclusion of CD/S in the advertising intensity equation is 

based on the same hypotheses. However, its coefficient is 

insignificant and has an unexpected negative sign. One 

would expect this result given the fact that CD/S and PGD 

are highly correlated (the simple correlation coefficient 

between the two variables (r) is -0.94). PGD appears to 

capture most of the hypothesized effects.^ 

În order to determine the effect of the collinearity 
between the two variables, we estimated two additional 
models, one excluding CD/S and one excluding PGD from the 
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As we know from Chapter III, significant positive and 

negative coefficients on CR4 and CR4^, respectively, give 

support to the inverted-U hypothesis. On the other hand, 

insignificant coefficients for both CR4 and CR4^ variables 

or an insignificant coefficient for only CR4^ would be 

consistent with Gisser's (1991) hypothesis. It is seen 

from Table 4.1 that the coefficients of CR4 and CR42 are 

positive and negative, respectively. However, they are not 

significant at the 10 percent level. It should be noted 

that this result does not seem to be sensitive to changes 

in specification. Particularly, since CR4HAT and CR42HAT 

(the predicted values of CR4 and CR4^, respectively, which 

are computed in the first stage of the 2SLS estimation) are 

highly correlated (r=0.97), one would expect that when the 

hypothesis of a quadratic relationship between CR4 and A/S 

variables is dropped, and the linear hypothesis is adopted, 

the coefficient of CR4 may change sign and/or significance. 

Excluding CR4^ from the advertising-intensity equation, we 

find that the coefficient of CR4 maintains its positive 

sign and becomes more insignificant. 

advertising-intensity equation. We found that when CD/S is 
excluded, the coefficient of PGD becomes more significant; 
and when PGD is excluded, the coefficient of CD/S becomes 
significant at the 1 percent level with the hypothesized 
positive sign. In both models, the coefficients of the 
other variables in the advertising-intensity equation (as 
well as in the other two equations) do not change their 
signs and significance. The only exception to this is that 
in both of the models, the coefficient of IM/S in the 
advertising equation becomes significant at the 10 percent 
level while maintaining its hypothesized negative sign. 
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Thus, our results give support to the hypothesis 

advanced by Gisser (1991). As explained in Section 3.1, 

extending the theory of advertising developed by Stigler 

and Becker (1977), Gisser hypothesizes that whether firms 

increase or decrease their advertising expenditures at high 

levels of concentration depends on the values of the price 

elasticity of demand. If the price elasticity of demand in 

highly concentrated industries varies across a wide range 

of values, then the coefficients of both CR4^ and CR4 may 

be expected to be insignificant. This may be the case in 

our sample. 

The coefficient of IM/S has the expected negative sign 

but it is insignificant. However, as noted in the above 

footnote, when we exclude either CD/S or PGD variable from 

the model, IM/S exerts a significant impact on advertising, 

while maintaining its negative sign. A negative sign for 

the coefficient of IM/S is consistent with the expectation 

that market rivalry is positively related to the extent of 

import competition. 

Finally, the signs of the coefficients of EX/S, GRS, 

BCR and DUR support at least one of the hypotheses which we 

suggest for these variables (see Section 3.1; or Table 3.2 

for a quick review). However, they are not significantly 

different from zero. 

All variables in the advertising-intensity equation 

explains approximately 7 percent of the variation in the 
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dependent variable. With an F-value of 3.38, we reject, at 

the 1 percent level, the null hypothesis that there is not 

a regression relation between advertising intensity and the 

independent variables. 

The results of estimating the concentration equation 

are presented in Table 4.1 (see the column labeled CR4). 

The lagged concentration variable, CR4.^, is clearly the 

most important variable in the concentration equation. Its 

estimated coefficient is very significantly different from 

zero. In addition, it is between zero and one as expected. 

This is consistent with the existence of a stable dynamic 

adjustment process toward a long-run equilibrium level of 

concentration (see Equation (3.10), Equation (3.11) and the 

surrounding text). We know that the estimated coefficient 

of the lagged concentration variable can be regarded as an 

estimate for the coefficient of partial adjustment averaged 

across industries. Since it is very close to one, it can 

be concluded that the indicated adjustment to the long-run 

concentration levels is very rapid. It is also seen from 

Table 4.1 that the coefficient of the lagged profitability 

variable, PCM.̂ , is negative as expected, but it is not 

statistically significant. 

The coefficient of A/S is positive and significant at 

the 0.01 level. This is consistent with the traditional 

hypothesis that advertising creates a barrier to entry by 

enhancing product differentiation and thus creating brand 
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loyalty. A positive and significant coefficient for A/S 

may also indicate that advertising is subject to economies 

of scale. 

In the theory of contestable markets, a positive and 

significant coefficient for A/S variable can be interpreted 

as advertising being an obstacle to perfect contestability. 

As we know, in the contestable markets theory, advertising 

can be an obstacle to perfect contestability for 2 reasons. 

First, if prolonged and persuasive advertising by incumbent 

firms creates asymmetries in demand conditions by enhancing 

product differentiation in an industry, then that industry 

cannot be perfectly contestable. Second, advertising can 

erect a sunk cost barrier to entry. 

GRS has a positive but very insignificant coefficient. 

This is consistent with Ireland's (1972) argument that the 

dynamic limit pricing model of Gaskins (1971) implies an 

insignificant relation between GRS and the long-run level 

of concentration after slightly modifying an unrealistic 

assumption of the model about the limit price. 

MES/S has a significant positive impact on the degree 

of concentration. This is consistent with the expectation 

that the relative levels of concentration are influenced by 

the technological differences between industries. 

In the conventional theory, a positive and significant 

coefficient for MES/S variable would indicate the existence 

of barriers to entry which arise from economies of scale in 
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production. In the theory of contestable markets, it may 

be an indication of the existence of sunk costs. Remember 

that in the theory of contestable markets, fixed costs and 

scale economies arising from fixed costs cannot constitute 

entry barriers. However, for a given positive value of 

sunk costs, the associated entry barriers will be higher, 

the greater the economies of scale. 

The coefficient of CDR is significant and bears a 

negative sign. Thus, it seems that penalties associated 

with suboptimal-scale operation increase the tendency of 

firms to gravitate towards the most efficient scale, and/or 

serve as a barrier to entry. In the theory of contestable 

markets, a significant negative coefficient for CDR would 

reflect the existence of sunk costs. The reason is that 

for a given positive value of sunk costs, the associated 

barrier may be expected to be higher, the greater the cost 

disadvantages of operating at suboptimal scales. 

In both the conventional theory and the contestable 

markets theory, a positive and significant coefficient on 

ACR would indicate that money market imperfections impose 

higher interest rates on potential entrants than on firms 

established in the market. However, in the contestable 

markets theory, a positive coefficient might be also an 

indication of the existence of sunk costs since the level 

of sunk costs may be positively related to the absolute 

level of capital requirements. 
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Both CD/S and PGD variables have highly insignificant 

coefficients. However, this should not be interpreted as 

an evidence for the model of perfect contestability since 

the previous results are consistent with the existence of 

sunk costs. Rather, it should be concluded that the data 

do not lend to support to the expectation that CD/S and PGD 

may be considered as variables proxying for the sources of 

product differentiation other than advertising. However, 

as mentioned above, these variables are highly correlated. 

This may be the reason for insignificant coefficients on 

these variables. 

Finally, the coefficient of REG, the regional industry 

dummy, bears the hypothesized negative sign, but it is not 

significantly different from zero. Thus, the concentration 

ratios calculated on the national basis do not, in general, 

understate concentration in regional or local markets. 

It is seen from Table 4.1 that the adjusted R̂  and F 

values for the concentration equation are very high. The 

primary reason for such high values is most probably the 

inclusion of CR4.̂  in the equation. As we mentioned above, 

with a t-ratio of 36.185, the coefficient of CR4.̂  is very 

significantly different from zero. CR4.̂  seems to explain 

the most of the variation in concentration (r=0.96 for 

these two variables). We also know that several single 

equation and simultaneous equations studies report a high 

degree of collinearity between measures of scale economies, 
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capital requirements, and concentration. In our sample, 

the simple correlation coefficient between CR4.., and MES/S 

variables is 0.72. ACR, on the other hand, is not highly 

correlated with CR4.̂  (r=0.29) and with MES/S (r=0.15). 

In order to see the effect of collinear variables, we 

reestimate the model by excluding CR4.̂  and CD/S variables 

from the concentration equation. The estimation results 

for the concentration equation are as follows: 

CR4 = 0.14111** - 0.01722PGD - 0.02319GRS 
(2.24) (-0.80) (-0.94) 

+ 1.84285A/S*** + 3.40707MES/S* + 0.06357CDR 
(1.71) (15.02) (1.47) 

(4.1) 

+ 0.00054ACR* + 0.19585PCM "kirk 

(4.87) 

R2 = 0.564 

(1.67) 

Adj. R2 = 0.551 

- 0.01016REG + e 
(-0.54) 

F = 44.143*. 

It is seen that with the exclusion of CR4.̂  and CD/S 

variables, the coefficients of MES/S and ACR become highly 

significant and get larger in magnitude, while maintaining 

their positive signs. Therefore, we may conclude that both 

variables are important determinants of concentration. The 

coefficient on A/S is now larger but less significant. The 

coefficients of CDR and PCM.., variables change sign to the 

unexpected positive, while the coefficient of PGD has the 

expected negative sign, but it is still insignificant. It 

should be noted that with the exclusion of CR4.., and CD/S 

variables from the concentration equation, the coefficient 

estimates of the variables in the other two equations do 
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not change in an important way with respect to significance 

and size. The only exception to this is that CR4 variable 

in the profitability equation becomes significant at the 5 

percent level. 

The results of estimating the profitability equation 

are presented in the last column of Table 4.1. It is seen 

that CR4 has a positive but insignificant coefficient. At 

this point, we will not argue that this gives support to 

the model of perfect contestability or Bertrand's model. 

The reason is that the significance of this variable seems 

sensitive to some particular changes in specification as we 

will see below. As we know, REG is included to control for 

the fact that concentration ratios calculated on a national 

basis understate concentration in regional markets. It is 

seen that its coefficient has an unexpected negative sign, 

but it is insignificant. 

Neither PGD, nor CD/S has a significant influence on 

profitability, although the coefficient of the latter bears 

the expected positive sign.'' Therefore, the data do not 

give support to the hypothesis that PGD and CD/S could be 

^Since these two variables are highly correlated, one 
would expect that excluding one of them might result in a 
change in the coefficient estimate of the other variable. 
In order to determine if this is the case, we estimated two 
additional models, one excluding PGD and one excluding CD/S 
from the profitability equation. We found that neither of 
these two variables has a significant coefficient in these 
estimations. Also, the coefficients of the other variables 
in the model did not change their signs and significance. 
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considered as variables which proxy the sources of product 

differentiation other than advertising. 

The growth rate of industry sales, GRS, is seen to be 

an important determinant of profitability. The coefficient 

of GRS is positive and highly significant. This can be an 

indication of unanticipated increases in product demand or 

unanticipated decreases in cost conditions. 

The coefficient of BCR is negative and significantly 

different from zero- Therefore, it seems that high seller 

concentration induces buying industries to grow large in 

order to counteract the power of selling industries. A 

significant negative coefficient on BCR may also indicate 

that a few large buyers in the industry recognize their 

interdependence and collude, putting pressure on prices. 

The coefficient of advertising-to-sales ratio, A/S, is 

positive and very significantly different from zero. As we 

know, since the price-cost margin does not subtract out 

advertising expenditures, the coefficient of A/S should be 

significantly different from one even if advertising does 

not have any of its hypothesized effects on profitability. 

It is seen that it is significantly different from one at 

the 1 percent level (t=2.44). 

A significant positive coefficient for advertising 

intensity is consistent with the conventional hypothesis 

that advertising creates a product differentiation barrier 

to entry. It may also indicate that advertising is subject 
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to economies of scale. In the contestable markets theory, 

a significant positive coefficient for A/S would mean that 

advertising, by enhancing product differentiation, becomes 

an obstacle to perfect contestability. This could be the 

case in two ways: Advertising can erect sunk cost barriers 

to entry, or it can create demand asymmetries in favor of 

incumbent firms. In both the conventional theory and the 

theory of contestable markets, barriers to entry created by 

advertising allow incumbent firms to increase their prices 

above their unit costs without attracting entry. Finally, 

the positive influence of A/S on profitability may be an 

indication of the product differentiation effect of A/S on 

the price elasticity of demand. 

The foreign trade variables, IM/S and EX/S, perform 

poorly in the profitability equation. The coefficient on 

IM/S bears a negative sign which is consistent with several 

hypotheses; but it is not statistically significant. This 

result, however, should not be interpreted as an indication 

of that industries are, in general, close to the model of 

perfect contestability. The reason is that the coefficient 

estimates of the remaining variables in the profitability 

equation are not, in general, consistent with the model of 

perfect contestability. The coefficient of EX/S variable 

is also negative and insignificant. 

The coefficient of K/S is positive as expected, and 

highly significant. As explained in the previous chapter, 
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the estimated coefficient of K/S may be interpreted as an 

estimate for the normal rate of return on capital averaged 

across industries. 

Of the remaining three variables, only CDR, the cost 

disadvantage ratio, bears a significant coefficient. The 

negative coefficient on this variable indicates that the 

greater the cost disadvantages of operating at suboptimal 

scales, the higher the industry profitability. As seen 

from the table, the coefficients of MES/S and ACR, are not 

statistically significant. 

As we know from the second chapter, many studies find 

a high degree of collinearity between measures of economies 

of scale, capital requirements, and concentration. For our 

sample, the simple correlation coefficient between CR4HAT 

(the predicted values of CR4 computed in the first stage of 

the 2SLS estimation) and MES/S variables is 0.74.^ The 

variable ACR (defined as (K/S).MES), however, is not highly 

correlated with CR4HAT (r=0.29), with MES/S (r=0.15), and 

also with K/S (r=0.29) variables. 

To examine the effect of the correlation between MES/S 

and CR4HAT on the coefficient estimates of these variables, 

we estimated two additional models, one excluding MES/S and 

^The R̂  value from the regression of CR4HAT on A/SHAT 
(the predicted values of A/S computed in the first stage of 
the 2SLS estimation) and the other independent variables in 
the second-stage estimate of the profitability equation is 
0.64. MES/S is definitely the most important variable in 
this regression (t=15.229). 
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one excluding CR4 from the price-cost margin equation. We 

found that when MES/S is excluded, the coefficient of CR4 

becomes significant, while maintaining its positive sign.^ 

Similarly, when CR4 is excluded, the coefficient of MES/S 

becomes significant (and the value of its coefficient gets 

larger). (In both of the models, the coefficients of the 

remaining variables do not change in an important way with 

respect to significance and sign.) Hence, we can conclude 

that both CR4 and MES/S are important determinants of the 

price-cost margins. Since they are highly correlated, the 

effect of CR4 on profitability cannot be distinguished from 

the effect of MES/S (and vice versa). This conclusion is 

supported by an F-test which tests the combined effect of 

CR4 and MES/S on profitability. The F-statistic for these 

two variables together is 9.93. Thus, the combined effect 

of CR4 and MES/S is highly significant (and positive). 

A significant positive effect of CR4 on profitability 

is consistent with several static oligopoly models such as 

Cournot's non-collusive model, Stackelberg's model and the 

collusive model. As we know, these models can be derived 

Ŵe noted before that when CR4.̂  is excluded from the 
concentration equation, the coefficient of CR4 variable in 
the profitability equation becomes significant. To see the 
effect of excluding this variable together with MES/S, we 
estimated another model. In other words, we estimated a 
model which excludes CR4.., from the concentration equation 
and MES/S from the profitability equation. We saw that in 
this estimation the coefficient of CR4 in the profitability 
equation became even more significant compared to the model 
excluding only MES/S from the profitability equation. 
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from Equation (3.13) by an appropriate specification of the 

conjectural variation term. A positive and significant 

coefficient for CR4 is also consistent with the hypothesis 

that concentration facilitates collusion between firms and 

increases industry profitability. A formalization of this 

hypothesis is provided by Equation (3.13) or by a supergame 

model. 

In the conventional theory, a positive and significant 

impact of MES/S on profitability would be an indication of 

entry barriers arising from scale economies in production. 

As noted above, a significant and negative influence of CDR 

on margins would indicate the existence of entry barriers 

arising from cost disadvantages of operating at suboptimal 

scales. In the theory of contestable markets, unlike fixed 

costs and scale economies arising from fixed costs, sunk 

costs can create barriers to entry. Scale economies and 

cost disadvantages of suboptimal-scale operation are not 

necessary conditions for sunk costs to constitute entry 

barriers. However, for a given positive level of sunk 

costs, the associated entry barriers will be higher, the 

greater the economies of scale and the greater the cost 

disadvantages of operating at suboptimal scales. Hence, 

the significant positive effect of MES/S and significant 

negative effect of CDR on the price-cost margins might be 

an indication of the existence of sunk cost barriers to 

entry. We know that in both the conventional theory and 
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the theory of contestable markets, entry barriers allow 

incumbent firms to increase their prices above their unit 

costs without inviting entry. Thus, the higher the entry 

barriers, the greater will be the industry profitability. 

Finally, the coefficient of ACR in the price-cost 

margin equation bears an unexpected negative sign in all 

the reduced models, and it is insignificant. Thus, for the 

profitability equation, the hypothesis that imperfections 

in money markets impose higher interest rates on potential 

entrants than incumbent firms is not supported. 

As mentioned in Chapter III, the theories involving 

advertising may be expected to be more relevant to consumer 

goods industries than to producer goods industries since in 

producer goods industries, advertising is normally minor. 

Strickland and Weiss (1976) argue that one would expect a 

stronger effect of seller concentration on advertising, of 

advertising on concentration, or of advertising on margins 

in consumer goods industries. For this reason, some single 

equation studies employ data for consumer goods industries 

only. Below, following the simultaneous equations studies 

by Strickland and Weiss (1976) and Martin (1979) (and many 

single equation studies), we estimate our model separately 

for the consumer and the producer goods industries. The 

classification of industries into these two subgroups is 

based on the variable PGD. That is, the consumer goods 

industries are defined as those where CD/S^O.4; and the 

remaining industries (for which CD/S<0.4) are defined as 

187 



the producer goods industries. Breaking the sample in this 

way gives 89 consumer and 193 producer goods industries.^ 

Table 4.2 presents the 2SLS estimates of Equations 

(3.1), (3.2), and (3.3) for the consumer and the producer 

goods samples. 

The results of estimating the advertising-intensity 

equation are given in the two columns below the dependent 

variable A/S in Table 4.2. The column labeled C presents 

the estimation results for the consumer goods industries, 

and the column labeled P presents the estimation results 

for the producer goods industries. It is seen that most 

variables in the advertising-intensity equations perform 

very poorly. For both samples, we fail to reject the null 

hypothesis that there is not a regression relation between 

advertising intensity and the independent variables. 

Looking at the individual variables, we see that PCM 

is the most (and perhaps the only) important determinant of 

advertising intensity in both samples. The coefficient of 

this variable is positive as hypothesized and significant 

in both samples; and it is somewhat larger for the consumer 

goods industries. 

^For our sample, mean of the advertising intensity 
(A/S) variable is 0.029 for the consumer goods industries, 
and 0.018 for the producer goods industries. These values 
are consistent with the expectation that advertising is 
greater in consumer goods industries than in producer goods 
industries. It should be also noted that we performed a 
test of differential regressions (coefficient vectors) in 
the two groups of industries. For the concentration and 
profitability equations, we rejected (at the 0.01 level) 
the null hypothesis that the regression functions for the 
consumer and the producer goods samples are identical. 

188 



Table 4.2. Two-Stage Least Squares Estimates for 89 
Consumer and 193 Producer Goods Industries. 

Constant 

CR4 

CR4* 

PCM 

CD/S 

IM/S 

EX/S 

GRS 

BCR 

DUR 

A/S 

MES/S 

CDR 

ACR 

PCM., 

CR4., 

REG 

K/S 

R* 

Adj. R' 

F 

A/S 

C 

0.02028 
(1.159) 

0.04050 
(0.763) 

-0.03847 
(-0.792) 

0.06090** 
(2.183) 

-0.02007 
(-1.333) 

-0.00156 
(-0.206) 

-0.03394 
(-0.573) 

0.00583 
(0.495) 

-0.11730 
(-1.567) 

0.00940 
(1.509) 

0.1723 

0.0780 

1.8270 

P 

0.00121 
(0.163) 

0.03634 
(1.291) 

-0.04065 
(-1.345) 

0.04493** 
(2.071) 

0.01129 
(0.645) 

-0.00014 
(-0.014) 

-0.00662 
(-0.438) 

-0.00142 
(-0.376) 

0.00570 
(0.500) 

-0.00264 
(-0.836) 

0.0448 

-0.0021 

0.9540 

DEPENDENT VARIABLE 

CR4 

C 

0.11924** 
(2.340) 

-0.00408 
(-0.118) 

0.00489 
(0.193) 

0.09232 
(0.342) 

0.17960 
(0.954) 

-0.08717* 
(-2.704) 

0.00035** 
(2.068) 

-0.06377 
(-0.841) 

0.91826* 
(19.311) 

-0.000068 
(-0.005) 

0.9442 

0.9378 

148.49* 

P 

0.02506 
(0.889) 

0.01846 
(0.388) 

-0.00089 
(-0.085) 

0.23129 
(0.647) 

0.45529* 
(2.740) 

-0.01650 
(-0.849) 

0.000037 
(0.824) 

0.01822 
(0.311) 

0.89592* 
(29.639) 

-0.00654 
(-0.760) 

0.9290 

0.9255 

266.09* 

PCM 

C 

0.19634* 
(2.457) 

0.17721* 
(2.615) 

0.07914 
(1.484) 

-0.02182 
(-0.798) 

-0.07514 
(-0.360) 

0.12507* 
(3.460) 

-0.11509 
(-0.430) 

0.42265 
(1.056) 

-0.07878 
(-0.247) 

-0.13691* 
(-2.816) 

-0.00050** 
(-1.983) 

-0.05327* 
(-2.503) 

0.30675* 
(3.489) 

0.5057 

0.4277 

6.4800* 

P 

0.28024* 
(9.833) 

0.02730 
(0.642) 

-0.02095 
(-0.343) 

-0.03488 
(-0.928) 

-0.04490 
(-0.818) 

0.06602* 
(4.982) 

-0.09600* 
(-2.360) 

1.22432* 
(2.750) 

-0.09238 
(-0.420) 

-0.07260* 
(-2.987) 

-0.000053 
(-0.898) 

-0.01409 
(-1.278) 

0.05318* 
(2.413) 

0.2521 

0.2023 

5.0570* 

Note: C indicates consumer goods sample; P indicates producer goods sample, 
t-ratios are given in parentheses. 

* indicates statistical significance at the 1 percent level. 
** indicates statistical significance at the 5 percent level. 
*** indicates statistical significance at the 10 percent level. 
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As in the all-industries sample, the coefficients of 

CR4 and CR4^ are positive and negative, respectively, but 

they are not significant in either of the samples.^ It is 

seen, however, that the t-statistics for the coefficients 

of these variables are considerably larger in the producer 

goods sample. It should be also noted that when CR4.̂  is 

excluded from the concentration equation, the coefficients 

of both CR4 and CR42 become significant at the 5 percent 

level for the producer goods industries.^ Therefore, the 

results for the producer goods industries seem to support 

the inverted-U hypothesis. That is, advertising intensity 

rises, reaches a maximum and then declines as concentration 

increases. The coefficient estimates for CR4 and CR4^ in 

this model (omitting CR4.̂  from the concentration equation) 

are 0.0708 and -0.0821, respectively. This implies that 

advertising intensity reaches its maximum at CR4=0.43. 

Turning back to the results for our full model, we see 

that the coefficient on CD/S variable is insignificant in 

both samples, and it has an unexpected negative sign for 

the consumer goods sample. The remaining variables also 

have insignificant coefficients for both samples. It may 

^When CR4^ is excluded from the advertising equation, 
the coefficient of CR4 in the same equation becomes even 
more insignificant in both samples. 

^For the consumer goods industries, the exclusion of 
CR4.., from the concentration equation does not influence 
the coefficients of variables in the advertising equation 
in an important way with respect to sign and significance. 
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be worth noting that for the consumer goods industries, the 

coefficients of BCR and DUR are as hypothesized, and have 

t-ratios which are very close to the significance at the 10 

percent level. 

The results of estimating the concentration equation 

are given in the two columns below the dependent variable 

CR4 in Table 4.2. As in the overall sample, CR4.., is the 

most important variable in the concentration equation for 

both the consumer and the producer goods samples. In both 

samples, its coefficient is very significantly different 

from zero and between zero and one as hypothesized. The 

coefficient of PCM.., has the expected negative sign for the 

consumer goods industries, but is insignificant in both of 

the samples. 

The coefficient of GRS is highly insignificant in both 

the consumer and the producer goods samples (although it 

changes sign depending on the sample). This gives further 

support to Ireland's (1972) argument. 

We know that A/S exerts a highly significant positive 

influence on concentration in the all-industry sample. For 

both the consumer and the producer goods samples, A/S bears 

a positive but very insignificant coefficient. This result 

raises some question about the entry-deterring effects of 

advertising in both the conventional theory and the theory 

of contestable markets. 
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The results seem to be mixed for MES/S, CDR and ACR 

variables. For the producer goods sample, the coefficients 

of CDR and ACR are significant with hypothesized signs, but 

the coefficient of MES/S is not; while for the consumer 

goods industries, the coefficient of MES/S is significant 

and positive as expected, but the coefficients of CDR and 

ACR are insignificant. These results might be due to the 

high degree of collinearity between CR4.., and MES/S. As is 

the case in the overall sample, CR4.., is highly correlated 

with MES/S in both the consumer goods sample (r=0.69) and 

the producer goods sample (r=0.73). 

In order to see the effect of multicollinearity on the 

coefficient estimates, we reestimate the model by excluding 

CR4.., from the concentration equation for both the consumer 

and the producer goods samples. The estimation results for 

the concentration equation are examined below. 

For the consumer goods industries the estimate of the 

concentration equation is as follows: 

CR4 = 0.36697* - 0.01824CD/S** - 0.02306GRS 
(3.11) (-2.30) (-0.38) 

- 0.04047A/S + 2.70709MES/S* - 0.05385CDR (4.2) 
(-0.06) (8.41) (-0.70) 

+ 0.00208ACR* + 0.4167 6PCM..,* - 0.00516REG + e 
(6.12) (2.43) (-0.15) 

R2 = 0.680 Adj. R̂  = 0.648 F = 21.266*. 

And for the producer goods industries, the estimate of 

the concentration equation is as follows: 
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CR4 = 0.18441* + 0.02512CD/S - 0.02021GRS 
(2.73) (0.22) (-0.80) 

- 0.75687A/S + 3.90047MES/S* -i- 0.04709CDR (4.3) 
(-0.84) (13.50) (1.01) 

+ 0.00030ACR* + 0.19050PCM- - 0.02591REG -»- e 
(2.82) (1.35) (-1.25) 

R2 = 0.586 Adj. R2 = 0.568 F = 35.527*. 

Results are similar to those for the overall sample 

with respect to MES/S, CDR, and ACR variables. It is seen 

that for the consumer goods industries, the coefficients of 

MES/S and ACR become very significantly different from zero 

and get larger. The coefficient of CDR, on the other hand, 

becomes insignificant. Both PCM.., and CD/S variables have 

significant coefficients with unexpected signs. For the 

producer goods industries, the coefficient of MES/S becomes 

much more significant and gets larger, while maintaining 

its positive sign. The coefficient of ACR also gets larger 

and is now significant at the 1 percent level. CDR still 

has an insignificant coefficient but changes sign to the 

unexpected positive. It is seen that in both samples, the 

coefficient of A/S changes its sign to negative, but it is 

still very insignificant.' 

^e should also note that with the exclusion of CR4.., 
from the concentration equation, the coefficients of the 
variables in the other two equations do not change in an 
important way with respect to size and significance in both 
samples. As mentioned before, the only exception to this 
is that for the producer goods sample, the coefficients of 
CR4 and CR4^ in the advertising-intensity equation become 
significant at the 5 percent level. 
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We may conclude that as is the case with the overall 

sample, MES/S and ACR seem to be important determinants of 

concentration in both the consumer and the producer goods 

samples. Insignificant coefficients for A/S, on the other 

hand, cast some doubt about the role of advertising as an 

entry barrier in both the conventional and the contestable 

markets theory. 

Finally, the results of estimating the profitability 

equation are given in the two columns below the dependent 

variable PCM in Table 4.2. It is seen that the coefficient 

of CR4 is positive for both samples, but it is significant 

only for the consumer goods industries. The positive but 

insignificant coefficient on this variable in the overall 

sample seems to be driven by the producer goods industries. 

The coefficients of CD/S and the foreign trade variables 

(IM/S and EX/S) are insignificant in both samples as in the 

overall sample. GRS and K/S variables, on the other hand, 

exert highly significant positive effects on the margins. 

Buyer concentration appears to have a significant negative 

association with profitability only in the producer goods 

industries. The data do not support the countervailing 

power hypothesis and the other hypotheses involving buyer 

concentration for the consumer goods industries. 

The coefficient of A/S variable is significantly 

different from zero, but not from one (t=0.50) for the 

producer goods industries. Surprisingly, it is not 

194 

L 



significantly different from both zero and one for the 

consumer goods sample. These results cast further doubt on 

the entry-deterring role of advertising. They are also not 

consistent with the view that advertising, as a source of 

product differentiation, influences negatively the price 

elasticity of demand. 

The coefficient estimates of MES/S, CDR and ACR 

variables are similar to those computed for the overall 

sample with respect to significance. The coefficient of 

ACR bears an unexpected negative sign and is significant 

for the consumer goods sample. The coefficient of CDR is 

negative and significant at the 1 percent level for both 

samples. MES/S has an insignificant coefficient with an 

unexpected negative sign in both groups. As in the overall 

sample, the correlation between MES/S and CR4HAT is fairly 

high for both the consumer goods industries (r=0.69) and 

the producer goods industries (r=0.76). 

To examine the effect of collinearity between these 

two variables on the estimated coefficients, we look at the 

same reduced models as those estimated for the all-industry 

sample. As is the case with the overall sample, when MES/S 

variable is excluded from the price-cost margin equation, 

the coefficient of CR4 becomes more significant for the 

consumer goods industries (t=3.394). However, this is not 

the case for the producer goods sample: With the exclusion 

of MES/S, the coefficient of CR4 does not change its sign 

195 



and significance (t=0.487). When CR4 is excluded from the 

profitability equation, the coefficient of MES/S changes 

sign to the hypothesized positive and becomes significant 

(t=2.069) for the consumer goods industries. Once again, 

this is not the case for the producer goods sample: With 

the exclusion of CR4, the coefficient of MES/S becomes even 

more insignificant (t=0.016) .''° It should be noted that 

these results are supported by an F-test which tests the 

combined effect of CR4 and MES/S on profitability. The F-

statistic for these two variables together is 5.70 for the 

consumer goods industries and 0.35 for the producer goods 

industries. Thus, the combined effect of CR4 and MES/S is 

significant for the consumer goods industries, while it is 

insignificant for the producer goods industries. 

It is seen that the results for the consumer goods 

sample are similar to those for the overall sample with 

respect to variables CR4 and MES/S. An examination of the 

results for the reduced models revealed that CR4 and MES/S 

are important determinants of industry profitability for 

both samples. This would suggest that the results for the 

overall sample are driven by the consumer goods industries. 

For the producer goods industries, CR4 and MES/S variables 

do not seem to have significant influences on the margins. 

For these industries we also found that the coefficient of 

''°The exclusion of these variables from the price-cost 
margin equation does not affect the signs and significances 
of the other variables in the model. 
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ACR is insignificant, and the coefficient for A/S is not 

significantly different from one. Strickland and Weiss 

(197 6) argue that 

The effect of concentration on margins has generally 
been found to be much greater in consumer- than in 
producer-goods industries, presumably because of the 
difficulty of collusion where buyers are large and 
well informed. (p. 1118) 

However, the insignificant coefficient on CR4, along 

with insignificant coefficients for MES/S, ACR and A/S may 

also be an indication of the existence of industries which 

are close to the model of perfect contestability.^^ As we 

know, in perfectly contestable markets, concentration and 

industry profitability are unrelated. This implies an 

insignificant coefficient for CR4. In addition, in such 

markets there are no entry barriers, implying insignificant 

coefficients for variables describing entry conditions.''̂  

Schmalensee (1989) points out that the least squares 

methods should be supplemented by the techniques to detect 

and deal with extreme observations since such observations 

could have profound effects on estimation results. For his 

'•''CDR has a significant coefficient with an expected 
negative sign. However, since MES/S is not a significant 
determinant of industry profitability, we do not put much 
emphasis on this result. 

''̂ The highly significant and positive impact of MES/S 
on concentration for the producer goods industries does not 
have to be interpreted as an indication of the existence of 
barriers to entry arising from economies of scale or sunk 
costs. It may also indicate that the relative levels of 
concentration are influenced by technological differences 
between industries (i.e., the technological explanation of 
concentration). 
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four-equation simultaneous model, Uri (1988) identifies 35 

of 285 industries as outlying observations. He finds that 

estimation results change especially for two equations when 

a truncated data sample (based on the omission of outliers) 

is used. 

In order to determine the effect of possible outliers 

on the estimated regression coefficients, we calculated the 

Cook's distance measure (D-) for each observation and each 

equation.''' For the all-industries sample, the largest 

two D. values were calculated as follows: (1) For the 

advertising equation, D282=0.14 and D272=0.09; (2) for the 

concentration equation D2o=0.15 and D̂ 79=0.07; and (3) for 

the profitability equation D2g3=0.29 and D<,59=0 .11 .''̂  To 

assess the magnitudes of the largest D. values, we relate 

them to the corresponding F distribution for each equation. 

Since the largest D- value for each equation is less than 

the 20th percentile of the corresponding F distribution (at 

''̂ Cook's distance measure may be viewed as reflecting 
the differences for each observation between the fitted 
value when all observations are used and the fitted value 
when the ith observation is deleted from the study (see, 
for example, Neter, Wasserman and Kutner, 1989, Ch. 11). 

''̂ Four digit SIC codes and names of these industries 
are as follows: 

20. 2046 Wet corn milling. 
159. 3333 Primary zinc. 
179. 3463 Nonferrous forgings. 
263. 3861 Photographic equipment and supplies. 
272. 3952 Lead pencils and art goods. 
282. 3996 Hard surface floor coverings. 

It is seen that industry 399 6 has a very high CR4 value 
(0.99), and industries 3861 and 2046 have the highest ACR 
and CDR values in the sample, respectively. 
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the 5 percent level of significance), we conclude that 

these observations have little apparent influence on the 

estimated regression coefficients for the all-industries 

sample. We calculated the Cook's distance measure also for 

the consumer and the producer goods samples and reached the 

same conclusion. 

An important question in any simultaneous equations 

analysis is whether or not the model contains predetermined 

variables that have been inappropriately excluded from the 

equation being examined. One of the well-known tests for 

overidentifying restrictions is Basmann's (1960) F-test.''̂  

The null hypothesis is that the predetermined variables not 

appearing in the equation have zero coefficients. And the 

alternative hypothesis is that at least one of the assumed 

zero coefficients is nonzero. For the overall sample, the 

test statistics for our equations are as follows: For the 

advertising equation F=0.67; for the concentration equation 

F=1.54; and for the profitability equation F=6.04. Thus, 

we fail to reject the null hypothesis for the advertising-

intensity equation. For the concentration equation, the 

null hypothesis is rejected at the 5 percent level, and for 

the price-cost margin equation it is rejected at much 

better than the 1 percent level. Given the fact that the 

test is approximate and, for small sample sizes, rejects 

''̂ Details of the test can be found in Basmann (1960) 
For a quick review, see Judge et al. (1985, Ch. 15) and 
Greene (1993, Ch. 20). 
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the null hypothesis too frequently, we do not worry much 

about the result for the concentration equation. However, 

for the profitability equation we seem to have a problem. 

The results of the test for the consumer and the producer 

goods samples are similar to those for the overall sample. 

One can easily guess that the result for the price-

cost margin equation is caused mainly by the omission of 

PCM.., from the equation. Although we have no theoretical 

reason to do so, we included PCM.., in the price-cost margin 

equation and reestimated the model. As would be expected, 

in this estimation PCM.., is the most important variable in 

the price-cost margin equation (the value of the estimated 

coefficient=0.937, and t=29.317). The F-statistic for the 

equation is 106.89 and the adjusted R̂  is 0.84. We see two 

important changes in the price-cost margin equation: The 

coefficient of BCR variable becomes insignificant, and the 

coefficient of A/S is not significantly different from one 

anymore. In the other two equations, our previous results 

remained unchanged. It should be also noted that with the 

inclusion of PCM..,, the value of Basmann's test statistic 

decreased to 2.11 for the price-cost margin equation. For 

the consumer and the producer goods samples, the inclusion 

of PCM.., in the price-cost margin equation led to similar 

changes, but our general conclusions remained unchanged. 

The results from our estimated model (presented in 

Table 4.1 and Table 4.2) do not offer a strong support to 
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the hypothesized feedback effects and interrelationships 

between advertising, concentration and profitability. As 

we saw, PCM exerts a significant effect on advertising in 

all three samples. However, the effect of concentration on 

advertising and margins, and of advertising on margins and 

concentration are not significant in some regressions. 

In order to see the differences between the ordinary 

least squares (OLS) and the 2SLS estimates, and in order to 

provide a better comparison of our results with the results 

of the single equation studies, we also report the results 

of estimating our model by OLS.''̂  The estimation results 

for the overall sample are presented in Table 4.3, and for 

the consumer and the producer goods samples, in Table 4.4. 

It is seen from these tables that OLS results are 

very similar to 2SLS results. For the overall sample there 

are a few important changes. First, the coefficient of A/S 

in the concentration equation becomes insignificant in the 

OLS estimation, while it was highly significant in the 2SLS 

''̂In Chapter II, we talked about the possibility that 
there might be some correlation between disturbances in 
different equations. If the cross-equation correlations of 
disturbances are not zero, the three-stage least squares 
(3SLS) method will be asymptotically more efficient than 
the 2SLS method, provided that the specification of the 
complete model is correct. For all of our three samples, 
the cross-equation correlations of disturbances do not seem 
to be very "high." This is consistent with the results of 
estimating our equations by 3SLS: Some of the coefficients 
change significance, but our general conclusions derived 
from the 2SLS estimates remain unchanged. Therefore, we 
will not report the 3SLS estimation results in this study. 
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Table 4.3. Ordinary Least Squares Estimates for the Total 
Sample (N=282). 

DEPENDENT VARIABLE 

A/S CR4 PCM 

Constant 

CR4 

CR4' 

PCM 

CD/S 

PGD 

IM/S 

EX/S 

GRS 

BCR 

DUR 

A/S 

MES/S 

CDR 

ACR 

PCM. 

CR4. 

REG 

K/S 

R' 

Adj. R' 

F 

-1 

-1 

0.01607 
(1.615) 

0.02831 
(1.187) 

-0.02715 
(-1.140) 

0.05512* 
(3.520) 

-0.00967 
(-0.939) 

-0.01687* 
(-2.146) 

-0.00675 
(-1.378) 

-0.00399 
(-0.261) 

-0.00169 
(-0.457) 

0.00067 
(0.057) 

-0.00020 
(-0.072) 

0.1228 

0.0904 

3.7920* 

0.06373 
(2.061) 

0.00122 
(0.046) 

-0.01354 
(-0.643) 

0.00212 
(0.222) 

0.13653 
(0.839) 

0.29434* 
(2.443) 

-0.03680* 
(-2.254) 

0.000063 
(1.442) 

-0.02765 
(-0.627) 

0.92053* 
(37.951) 

-0.00274 
(-0.380) 

0.9342 

0.9317 

384.49* 

0.27912 
(7.143) 

0.06998* 
(2.071) 

0.04466 
(1.218) 

0.00491 
(0.173) 

-0.02278 
(-1.219) 

-0.07375 
(-1.318) 

0.08191* 
(6.294) 

-0.12237* 
(-2.936) 

0.66316 
(3.035) 

0.08239 
(0.476) 

-0.09932* 
(-4.483) 

-0.00012* 
(-1.992) 

-0.02011 
(-2.007) 

0.07467* 
(3.469) 

0.3289 

0.2963 

10.103 

Note: t-ratios are given in parentheses. 
* indicates statistical significance at the 1 percent level. 

** indicates statistical significance at the 5 percent level. 
•** indicates statistical significance at the 10 percent level. 
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Table 4.4. Ordinary Least Squares Estimates for 89 
Consumer and 193 Producer Goods Industries. 

Constant 

CR4 

CR4' 

PCM 

CD/S 

IM/S 

EX/S 

GRS 

BCR 

DUR 

A/S 

MES/S 

CDR 

ACR 

PCM_, 

CR4_j 

REG 

K/S 

R' 

Adj. R' 

F 

A/S 

C 

0.02046 
(1.172) 

0.03912 
(0.741) 

-0.03675 
(-0.760) 

0.06037** 
(2.174) 

-0.01990 
(-1.321) 

-0.00154 
(-0.204) 

-0.03383 
(-0.572) 

0.00589 
(0.501) 

-0.11732 
(-1.568) 

0.00936 
(1.503) 

0.1720 

0.0777 

1.8240 

P 

-0.00063 
(-0.088) 

0.03630 
(1.330) 

-0.04057 
(-1.382) 

0.05262* 
(2.603) 

0.01122 
(0.642) 

0.00011 
(0.011) 

-0.00627 
(-0.417) 

-0.00188 
(-0.500) 

0.00630 
(0.557) 

-0.00283 
(-0.896) 

0.0589 

0.0127 

1.2740 

DEPENDENT VARIABLE 

CR4 

C 

0.11767** 
(2.312) 

-0.00314 
(-0.091) 

0.00474 
(0.187) 

0.12591 
(0.475) 

0.17898 
(0.951) 

-0.08678* 
(-2.692) 

0.00035** 
(2.062) 

-0.06592 
(-0.870) 

0.91865* 
(19.322) 

0.00017 
(0.011) 

0.9442 

0.9378 

148.53* 

P 

0.02761 
(1.017) 

0.02043 
(0.432) 

-0.00080 
(-0.077) 

0.13314 
(0.625) 

0.45934* 
(2.773) 

-0.01769 
(-0.926) 

0.000036 
(0.790) 

0.01912 
(0.327) 

0.89571* 
(29.655) 

-0.00664 
(-0.772) 

0.9291 

0.9256 

266.40* 

PCM 

C 

0.19788* 
(2.485) 

0.17589* 
(2.607) 

0.07863 
(1.476) 

-0.02197 
(-0.804) 

-0.07626 
(-0.366) 

0.12519* 
(3.464) 

-0.11716 
(-0.438) 

0.40726 
(1.037) 

-0.07383 
(-0.232) 

-0.13725* 
(-2.824) 

-0.00050** 
(-1.977) 

-0.05351* 
(-2.518) 

0.30742* 
(3.499) 

0.5056 

0.4276 

6.4770* 

P 

0.29748* 
(11.431) 

0.03126 
(0.785) 

-0.01219 
(-0.203) 

-0.03353 
(-0.907) 

-0.04854 
(-0.899) 

0.06629* 
(5.078) 

-0.09699* 
(-2.428) 

0.61720* 
(2.375) 

-0.08373 
(-0.396) 

-0.07914* 
(-3.348) 

-0.000061 
(-1.065) 

-0.01456 
(-1.341) 

0.04881** 
(2.268) 

0.2517 

0.2018 

5.0450* 

Note: C indicates consumer goods sample; P indicates producer goods sample, 
t-ratios are given in parentheses. 

* indicates statistical significance at the 1 percent level. 
** indicates statistical significance at the 5 percent level. 
*** indicates statistical significance at the 10 percent level. 
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estimation. Second, the coefficient estimate of PCM in the 

advertising-intensity equation becomes more significant. 

Third, the coefficient of CR4 in the profitability equation 

becomes significant at the 5 percent level, while it was 

not significant in the 2SLS estimation. And finally, the 

coefficient of A/S in the profitability equation gets much 

smaller in the OLS estimation and becomes less significant. 

Now it is not significantly different from one. 

For the consumer goods industries, OLS results are 

almost identical to 2SLS results. For the producer goods 

industries we observe two important changes. First, as is 

the case with the overall sample, the coefficient of PCM in 

the advertising equation becomes more significant. Second, 

the coefficient of A/S in the profitability equation gets 

smaller and becomes less significant. The similar results 

for the 2SLS and OLS estimations do not give support to the 

hypothesis that advertising-intensity, concentration and 

profitability are endogenous variables whose values are 

jointly determined in a system of simultaneous equations. 

As we pointed out in Chapter III, heteroscedasticity 

can be a problem in cross-section studies. An examination 

of the plots of residuals (from the 2SLS estimates) against 

the fitted values, the first-stage predicted values of the 

endogenous variables, the predetermined variables, and the 

other variables used to calculate our variables revealed, 

for each equation, that the variance of the error term is 
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larger for smaller industries. That is, the variances of 

the error terms decrease with industry sales, S.''̂  This 

pattern is observed for each equation and each sample. It 

may be the case for two possible reasons: (1) The smaller 

industries may tend to have a smaller number of firms so 

that the variances of the dependent variables are greater 

for these industries, and (2) the smaller industries may 

also have smaller firms; and the variances of the dependent 

variables for small firms may be greater than for larger 

firms. 

Heteroscedasticity can be corrected by an appropriate 

transformation of data. To deteimine appropriate weights 

for our equations, we divided industries into 14 groups of 

approximately equal size (20) according to industry sales. 

Then, for each group, we calculated the sample variances of 

the residuals from the unweighted regressions. For each 

equation and sample, this showed that the use of industry 

sales is inappropriate as a weighting variable since it 

would give too much emphasis to the largest industries. 

The square root of industry sales, on the other hand, is 

nearly proportional to the variance of the residuals, and 

therefore, we chose it as our weighting variable. 

''̂It should be noted that the variances of the error 
terms seem to vary with most of the other variables which 
are correlated with S such as A/S, MES/S, ACR, IM/S, and 
EX/S. Based on the plots of dependent variables against 
industry sales, the dependent variables were introduced 
also in logarithmic forms. The patterns of the residuals 
(and the results) did not seem to change much. 
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The two-stage weighted least squares (2SWLS) estimates 

of Equations (3.1), (3.2) and (3.3) for the overall sample 

are presented in Table 4.5. They are, in general, similar 

to the unweighted regression equations presented in Table 

4.1. However, there are several differences. First, the 

explanatory powers of the weighted regressions are seen to 

be noticeably higher than those of the unweighted ones. 

Second, the coefficients of several variables are now more 

significant. These are as expected given the nature of the 

correction for heteroscedasticity. 

In the advertising-intensity equation, PCM continues 

to be the most important variable. The coefficient of this 

variable becomes considerably more significant in the 2SWLS 

estimation. As we know, with the exclusion of PGD or CD/S 

from the advertising-intensity equation, the coefficient of 

IM/S becomes significant in the unweighted 2SLS estimates. 

Here, this variable seems to have a significant influence 

on advertising-intensity even without the exclusion of PGD 

or CD/S variables. CR4HAT and CR4^HAT variables are highly 

collinear in the 2SWLS estimation too. The exclusion of 

CR4^HAT, however, does not affect the coefficient estimates 

of the other variables as in the 2SLS estimation. 

In the concentration equation, the coefficient of the 

lagged profitability variable, PCM..,, becomes significant 

at the 5 percent level, while maintaining its hypothesized 

negative sign. As we know, this would imply that greater 
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Table 4.5. Two-Stage Weighted Least Squares Estimates for 
the Total Sample (N=282). 

DEPENDENT VARIABLE 

A/S CR4 PCM 

Constant 

CR4 

CR4* 

PCM 

CD/S 

PGD 

IM/S 

EX/S 

GRS 

BCR 

DUR 

A/S 

MES/S 

CDR 

ACR 

PCM_, 

CR4_, 

REG 

K/S 

R̂  

Adj. R' 

F 

0.01346 
(1.914) 

0.02776 
(1.397) 

-0.02448 
(-1.239) 

0.03986* 
(3.795) 

-0.00260 
(-0.354) 

-0.01282* 
(-2.359) 

-0.00941* 
(-1.741) 

-0.00933 
(-0.773) 

-0.00159 
(-0.623) 

-0.00017 
(-0.021) 

0.00100 
(0.447) 

0.1793 

0.1490 

5.9200* 

0.04944 
(1.653) 

-0.02844 
(-1.186) 

-0.02622 
(-1.326) 

0.00959 
(1.147) 

1.30748 
(3.009) 

0.34389* 
(2.658) 

-0.01673 
(-1.038) 

0.000035 
(1.338) 

-0.09280* 
(-2.218) 

0.93237* 
(43.276) 

-0.00191 
(-0.272) 

0.9404 

0.9382 

427.69* 

Note: t-ratios are given in parentheses. 
* indicates statistical significance at the 1 percent level. 
** indicates statistical significance at the 5 percent level. 
*** indicates statistical significance at the 10 percent level. 

0.17789 
(3.434) 

0.05805 
(1.465) 

0.07413 
(1.731) 

0.06365** 
(1.903) 

-0.01449 
(-0.441) 

-0.05709 
(-0.807) 

0.07989* 
(5.425) 

-0.07741* 
(-1.633) 

3.66537 
(4.975) 

0.16126 
(0.685) 

-0.11831* 
(-4.335) 

-0.00018* 
(-3.859) 

-0.02777 
(-2.223) 

0.10810* 
(4.140) 

0.3707 

0.3402 

12.143* 
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past profits induce more rapid entry into the market and 

hence reduce current concentration. The coefficients of 

A/S, MES/S and CR4.., become more significant, while the 

coefficients of CDR and ACR are now insignificant. The 

collinearities between CR4.., and MES/S, and also between 

PGD and CD/S are again evident. We excluded CR4.., and CD/S 

from the concentration equation as before, and reached the 

same conclusion: MES/S and ACR are important determinants 

of seller concentration. 

In the profitability equation, the coefficients of PGD 

and CD/S become significant, but only the latter bears the 

hypothesized sign. The significance of BCR is considerably 

lower in the 2SWLS estimation. Since larger industries are 

given more emphasis in this estimation, a less significant 

coefficient on BCR would mean that buyer concentration has 

its hypothesized negative effects on industry profitability 

especially in smaller industries. A/S, CDR and K/S are now 

more significant, and they have larger coefficients. The 

coefficients of ACR and REG, on the other hand, still have 

their unexpected negative signs and become significant in 

the 2SWLS estimation. As in the unweighted profitability 

equation, CR4 and MES/S have insignificant coefficients. 

However, the high collinearity between these two variables 

is again present. We found, as before, that when MES/S is 

excluded from the equation, the coefficient of CR4 becomes 

significant; and when CR4 is excluded, the coefficient of 
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MES/S becomes significant. In addition, their combined 

effect on profitability is highly significant. Thus, once 

again, our conclusion here is the same as that for the 2SLS 

estimates: Both CR4 and MES/S are important determinants 

of margins; but since they are quite highly correlated, a 

precise measurement of their separate effects on margins is 

not possible. 

The weighted 2SLS regressions were fitted also for the 

consumer and the producer goods industries. As is the case 

with the all-industry sample, these estimates are generally 

similar to the unweighted estimates presented in Table 4.2. 

Although the explanatory powers of the weighted regression 

equations are higher, and some variables in these estimates 

are more significant compared to the unweighted equations, 

our conclusions remain unchanged. Hence, we do not report 

the results of 2SWLS estimation for the consumer and the 

producer goods industries. 
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CHAPTER V 

CONCLUSION 

In this dissertation we have specified and estimated a 

simultaneous equations model of US manufacturing industries 

in which advertising intensity, seller concentration, and 

profitability variables are treated as endogenous. Seller 

concentration is explained in terms of dynamic adjustment 

of concentration to its long-run level, while advertising 

intensity and profitability are determined by variables 

derived primarily from the profit-maximizing behavior of 

firms. 

The three equations of the model contain variables 

included most often in the previous simultaneous equations 

studies treating the same variables as endogenous. The 

inclusion of these variables in the previous studies has 

generally been based on traditional hypotheses. In the 

specification of our model, we utilized new developments in 

the theory of industrial organization (particularly the 

theory of contestable markets) as well as traditional 

theories. This allowed us to offer new interpretations for 

the results of previous studies alongside our own results. 

The dissertation employed new data on 282 four-digit 

US manufacturing industries. This provided new evidence 

for the hypotheses used to specify the model. The three 

equations of the model were estimated separately for all 
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industries, the consumer goods industries and the producer 

goods industries. Below, we present for each equation the 

general conclusions of our study and compare our findings 

with the results of previous studies. 

In the advertising-intensity equation, profitability 

is the most important variable. In all of the samples, it 

has a significant positive effect on advertising intensity 

as suggested by the Dorfman-Steiner condition for optimal 

advertising. This finding is consistent with the results 

of previous studies. 

Most of the previous simultaneous equations studies 

found evidence for an inverted-U or quadratic relationship 

between advertising and concentration especially among the 

consumer goods industries. Our data, in contrast, seems to 

give some support to an inverted-U relationship for only 

the producer goods industries. Thus, in these industries, 

advertising intensity rises, reaches a maximum, and then 

declines as concentration increases. Our findings support 

neither a linear, nor an inverted-U relationship for the 

consumer goods industries. This may be consistent with the 

hypothesis advanced by Gisser (1991): Whether firms will 

increase or decrease their advertising expenditures at high 

levels of concentration depends on the values of the price 

elasticity of demand. 

Our results indicated, as expected, that the consumer 

goods industries advertise more heavily than the producer 
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goods industries. This might indicate that consumer goods 

are generally more differentiable through advertising than 

producer goods, or that advertising is a more effective way 

of reaching potential buyers in consumer than in producer 

goods industries. 

In the concentration equation the lagged concentration 

variable is the most important variable as is the case with 

the previous simultaneous equations studies. The estimated 

coefficient of this variable implies, for all samples, that 

there exists a stable dynamic adjustment process toward the 

long-run equilibrium level of concentration. 

Growth rate of industry sales has an insignificant 

effect on concentration in all of the three samples. This 

is as predicted by a modified version of the dynamic limit 

pricing model on which our concentration equation is based. 

An insignificant coefficient for this variable is reported 

by most of the previous simultaneous equations studies. 

Advertising intensity has a significant influence on 

concentration in the all industries sample. However, when 

we look at the consumer and the producer goods industries 

separately, it is seen to be an insignificant determinant 

of concentration. This is consistent with the conflicting 

results of many single equation and simultaneous equations 

studies. An insignificant coefficient for the advertising 

variable raises some questions about the entry-deterring 
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effects of advertising in both the conventional theory and 

the theory of contestable markets. 

The results for the variables describing technological 

conditions and entry barriers are mixed. The significance 

of these variables changes depending on the sample we use 

to estimate the concentration equation. This is due to the 

fact that the lagged concentration variable is quite highly 

correlated with the minimum efficient plant scale relative 

to market size (and to a lesser extent with the absolute 

capital requirements). The results from the concentration 

equation omitting the lagged concentration variable showed, 

for each sample, that the minimum efficient scale relative 

to market size and capital requirements exert significant 

positive effects on concentration. This is consistent with 

the findings of several single and simultaneous equations 

studies. The results from the concentration equation which 

excludes the lagged concentration variable also indicated 

that the cost disadvantage of suboptimal-scale operation is 

not a significant determinant of concentration. 

The positive and significant effect of the minimum 

efficient scale relative to market size on concentration is 

consistent with the expectation that the relative levels of 

concentration are effected by the technological differences 

between industries. This is the technological explanation 

of concentration. In the conventional theory, a positive 

and significant effect of this variable would indicate the 
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existence of barriers to entry which arise from economies 

of scale in production. In the contestable markets theory, 

it might be an indication of the existence of sunk costs. 

In this theory, fixed costs and scale economies arising 

from fixed costs cannot create entry barriers. However, 

for a given positive value of sunk costs, the associated 

entry barriers will be higher, the greater the economies of 

scale. Thus, a positive coefficient for the measure of 

scale economies in both this study and the previous studies 

may be an indication of the existence of sunk costs. 

In both the conventional theory and the contestable 

markets theory, the significant positive effect of absolute 

capital requirements on concentration would indicate that 

money market imperfections impose higher interest rates on 

potential entrants than on established firms. However, in 

the theory of contestable markets, a positive coefficient 

might be also an indication of the existence of sunk costs 

since the level of sunk costs may be positively related to 

the absolute level of capital requirements. Thus, once 

again, a significant positive coefficient for absolute 

capital requirements in both this study and the previous 

studies may be an indication of the existence of sunk 

costs. 

In the profitability equation, advertising intensity 

has a significant positive impact on profitability for the 

overall sample. However, when we looked at the consumer 
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and the producer goods industries separately, we found that 

advertising exerts no significant effect on profitability. 

The result for the overall sample is consistent with the 

results of many single and simultaneous equations studies, 

while the result for the other samples is not. However, 

Strickland and Weiss' (1976) results seem similar to our 

results. They find that the coefficient of advertising 

intensity is not significantly different from one for the 

consumer goods industries, while it is barely so for the 

producer goods industries and the overall sample. 

The insignificant coefficient on advertising intensity 

for the consumer and the producer goods industries casts 

more doubt on the role of advertising as an entry barrier 

in both the conventional theory and the contestable markets 

theory. It also does not give support to the hypothesis 

that advertising, as a source of product differentiation, 

influences negatively the price elasticity of demand. 

Unlike the most of previous single and simultaneous 

equations studies, we found that import competition does 

not exert a significant influence on margins. Exporting 

intensity, the other foreign trade variable in our price-

cost margin equation, is also insignificant. These results 

are similar to those reported by Pagoulatos and Sorensen 

(1981). 

Buyer concentration has a significant negative impact 

on profitability in only the producer goods industries. In 
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the consumer goods industries, buyer concentration ratio is 

highly insignificant. These findings seem to be consistent 

with the mixed results of previous studies. A significant 

negative influence of buyer concentration on margins in the 

producer goods industries supports the countervailing power 

hypothesis for these industries. That is, high degree of 

concentration induces buying industries to grow large in 

order to counteract the power of selling industries. It is 

also possible that a small number of large buyers in the 

producer goods industries recognize their interdependence 

and collude, thus putting pressure on prices. 

As is the case with the previous single equation and 

the simultaneous equations studies, capital-sales ratio and 

the growth rate of sales have highly significant positive 

effects on profitability. This is true for all the three 

samples. A significant positive coefficient for the growth 

variable may be an indication of unanticipated increases in 

demand or unanticipated decreases in cost conditions, while 

a significant positive coefficient for capital-sales ratio 

may be interpreted as an estimate for the normal rate of 

return on capital averaged across industries. 

In the previous single and simultaneous equations 

studies, the effect of seller concentration on margins is, 

in general, insignificant. In our study, we found that the 

coefficient of concentration is significant in the producer 
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goods industries, while it is insignificant in the overall 

sample and the consumer goods industries. 

Among the variables describing entry conditions, only 

the cost disadvantage ratio is significant with an expected 

negative influence on margins in all samples. The minimum 

efficient scale relative to market size is not significant, 

while the absolute capital requirements variable assumes an 

unexpected negative sign. 

Several single and simultaneous equations studies find 

a high degree of collinearity between measures of economies 

of scale, capital requirements and concentration. This, in 

general, seems to result in insignificant coefficients, and 

sometimes unexpected signs for these three variables in the 

previous studies. 

In our samples, the minimum efficient scale variable 

is quite highly correlated with concentration. To examine 

the effect of collinearity between these two variables, we 

estimated two additional models, one excluding the minimum 

efficient scale relative to market size, and one excluding 

concentration from the price-cost margin equation. For the 

overall sample and the consumer goods industries we found 

that the variable stayed in the model becomes significant 

with a positive sign in each model. In addition, for these 

samples, the combined effect of the two variables on 

profitability was found to be highly significant. This is 

not the case for the producer goods industries. For these 
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industries we found that with the exclusion of either 

concentration or the minimum efficient scale relative to 

market, the variable stayed in the model does not become 

significant. This result was supported with the finding 

that the combined effect of these two variables on margins 

is not significant. 

For the consumer goods industries, a significant 

positive effect of concentration on margins is consistent 

with several oligopoly models such as the non-collusive 

model of Cournot, Stackelberg's model and the collusive 

model. It is also consistent with the hypothesis that 

concentration facilitates collusion between firms and 

increases industry wide profits. 

For the consumer goods industries, the minimum 

efficient scale relative to market is also an important 

factor explaining margins. In the conventional theory, a 

significant positive effect of this variable on margins may 

be an indication of entry barriers arising from economies 

of scale in production. For the consumer goods industries 

we also found that the cost disadvantage ratio exerts a 

significant negative effect of on margins. This would be 

an indication of the existence of entry barriers arising 

from cost disadvantages of operating at suboptimal scales. 

In the contestable markets theory, significant coefficients 

for the minimum efficient scale and the cost disadvantage 
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ratio variables may be an indication of the existence of 

sunk costs as explained before. 

For the producer goods industries, concentration and 

the minimum efficient scale relative to market size do not 

seem to have significant influences on margins. For these 

industries we also found that both the capital requirements 

and advertising intensity variables do not have significant 

coefficients in the profitability equation. These results 

are similar to the findings of Strickland and Weiss (1976). 

The insignificant coefficients for all these variables may 

be an indication of the existence of industries which are 

close to the model of perfect contestability. In other 

words, if some of the producer goods industries are close 

to the model of perfect contestability, then they may be 

the reason for the insignificant coefficients for these 

variables. In perfectly contestable markets, concentration 

and industry profitability are unrelated. This implies an 

insignificant coefficient for concentration. In addition, 

in such markets there are no barriers to entry, implying 

insignificant coefficients for variables describing entry 

conditions. 

In sum, for the overall sample, we found evidence for 

the hypothesis that established firms collude and increase 

industry wide profits. The results for the overall sample 

are also consistent with the predictions of several static 

oligopoly models. In addition, two of the technical entry 
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barriers seem to be important determinants of profitability 

in this sample. The conventional theory and the theory of 

contestable markets would offer different interpretations 

for the positive effects of these barriers on margins. In 

the theory of contestable markets, they would indicate the 

existence of sunk costs. 

The results for the overall sample seem to be driven 

by the consumer goods industries. For the producer goods 

industries, the results indicate that there does not exist 

a significant positive association between concentration 

and industry profitability. In addition, barriers to entry 

do not exert significant influences on margins in these 

industries. In the conventional theory these results would 

indicate that fiirms in producer goods industries are not 

able to collude to increase their profits, and that there 

are not significant barriers to entry. In the theory of 

contestable markets, on the other hand, these results would 

be an indication the existence of industries among the 

producer goods industries which are close to the model of 

perfect contestability. 

However, one should be careful in deriving any policy 

conclusion from the above findings. Although our results 

suggest that some of the producer goods industries may be 

close to the model of perfect contestability, they do not 

give any indication as to which of these industries behave 

like perfectly contestable markets. As pointed out in the 
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first chapter, however, inter-industry studies can produce 

useful stylized facts to guide and complement analysis of 

particular industries. Our results indicate that some of 

the producer goods industries may be close to the model of 

perfect contestability. Single-industry studies can use 

this evidence as a starting point and determine the degree 

of contestability of the producer goods industries. Once 

industries which behave like perfectly contestable markets 

are determined, the contestable markets theory has strong 

policy implications for these industries. 

It has long been argued that if an industry is subject 

to significant scale economies and hence concentrated, it 

should be regulated. However, if such an industry is close 

to the model of perfect contestability, the performance of 

that industry can be expected to be satisfactory, and hence 

it should not be regulated. The contestable markets theory 

has shown that neither large size nor fewness of firms in 

an industry necessarily means unsatisfactory performance by 

that industry. Concentration may be inevitable because of 

the nature of the production technology. However, having a 

limited number of firms in a market does not necessarily 

mean that there is no competition. In perfectly contestable 

markets, in the absence of actual competition, potential 

competition can discipline incumbent firms and ensure the 

maximization of welfare subject to financial viability of 

firms. Therefore, unregulated industries with significant 
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economies of scale should not be a problem as suggested by 

the conventional theory, if they are close to the model of 

perfect contestability. 
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APPENDIX A 

DETAILED DESCRIPTION OF THE VARIABLES AND DATA SOURCES 

1. A/S = Advertising intensity; 1982: Advertising 

expenditures divided by total industry sales. 

A = Value of the commodity labeled "Advertising" (in 

the 1-0 table) consumed by each manufacturing industry; 

1982. 

S=Output = Value of each industry's total output (in 

the 1-0 table); 1982: Total industry sales. 

Source: US Department of Commerce, Bureau of Economic 

Analysis (1991). 

2. CR4 = Four-firm concentration ratio; 1982: The 

share of value of shipments in 1982 accounted for by the 4 

largest companies in each manufacturing industry. 

Source: US Department of Commerce, Bureau of the 

Census (1986a). 

3. PCM = Price-cost margin; 1982: (VS82-CM82-PYRL82)/ 

VS82. We follow Collins and Preston (1968, 1969) in the 

construction of this variable. 

VS82 = Value of shipments; 1982. 

CM82 = Cost of materials; 1982. 

PYRL82 = Payrolls; 1982. 

Source: US Department of Commerce, Bureau of the 

Census (1985b). 

4. CR42 = CR4 squared; 1982. 
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5. CD/S = Percentage of sales going to final consumer 

demand; 1982: Personal consumption expenditures divided by 

total industry sales. 

CD = Value of the final use named "Personal Consumption 

Expenditures" (in the 1-0 table) for each industry's primary 

commodity; 1982. 

Source: US Department of Commerce, Bureau of Economic 

Analysis (1991). 

S=Output = See 1. 

6. PGD = Producer-good industry dummy; 1982: 

PGD equals 1 if the percentage of sales going to final 

consumer demand is less than 40 percent; 0 otherwise. Here 

we follow Martin (1980). 

7. IM/S = Import competition; 1982: Share of imports 

in total industry sales. 

IM = Value of the final use labeled "Imports" (in the 

1-0 table) for each industry's primary commodity; 1982. 

Source: US Department of Commerce, Bureau of Economic 

Analysis (1991). 

S=Output = See 1. 

8. EX/S = Exporting intensity; 1982: Share of exports 

in total industry sales. 

EX = Value of the final use labeled "Exports" (in the 

1-0 table) for each industry's primary commodity; 1982. 

Source: US Department of Commerce, Bureau of Economic 

Analysis (1991). 

S=Output = See 1. 

236 



9. GRS = Growth rate of industry sales from 1977 to 

1982: (VS82-VS77)/VS7 7. 

For the definitions and sources of VS82 and VS77, see 3 

and 15, respectively. 

10. BCR = Four-firm buyer concentration ratio; 1982. 

We use the definition given by Guth, Schwartz and 

Whitcomb (1976); and follow the technical details explained 

by Lustgarten (1975). 

For each producing industry, we first rank consuming 

industries by value of concentrated purchases, (X..)(CR4-), 

where X.. is sales of producing industry i to consuming 

industry j, and CR4. is the four-firm seller concentration 

ratio of the consuming industry j. Second, for each 

producing industry we select the consuming industry that has 

the highest (X..)(CR4.) value; i.e., the one which is ranked 

first. Then, assuming that the jth industry is the largest 

concentrated purchaser for industry i, the four-firm buyer 

concentration ratio for the ith industry is given by 

BCR. = (X../S.)CR4j, 

where S. is total sales of producing industry i. 

Sources: 

S. = (Output). 

X.j = Value of the output of producing industry i's 

primary commodity consumed by industry j. 

These two variables are taken from: US Department of 

Commerce, Bureau of Economic Analysis (1991); and the 

accompanying Capital Flows Table (unpublished). 
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The four-firm (seller) concentration ratios of 

nonmanufacturing consuming industries are derived from the 

following sources: US Department of Commerce, Bureau of the 

Census (1984a, 1984b, 1985c, 1985d, 1985e, 1985f, 1991, 

1995a, 1995b). 

Notes: 

a. For some non-manufacturing industries CR4 has to be 

estimated from the size distribution statistics. 

b. Following Lustgarten (1975) we make the following 

assumptions: (1) All sales by manufacturing industries to 

final consumption are treated as if sold to the retail trade 

sector, and hence CR4 of the retail trade sector is assigned 

to output going to final consumption; (2) we consider the 

Federal Government as one firm and assign it a CR4 of 1.00 

when it is a purchaser of product i. 

c. Some 1-0 industries are not appropriate to consider 

as consuming industries. Following Lustgarten (1975), two 

final uses Net Exports and Change in Business Inventories 

are excluded with the assumption that buyer structure in 

these would be the same as the average of all consuming 

industries. The special 1-0 industries (80-85) are also 

excluded. 

11. DUR = Product durability (durable-good industry 

dummy); 1982: 

= 1 if industry is classified as producing durable 

goods by the Bureau of Economic Analysis; 
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= 0 if industry is classified as producing nondurable 

goods by the Bureau of Economic Analysis. 

Durable-good industries: 24 Lumber and wood products; 

25 Furniture and fixtures; 32 Stone, clay, and glass 

products; 33 Primary metal industries; 34 Fabricated metal 

products; 35 Machinery, except electrical; 36 Electric and 

electronic equipment; 37 Transportation equipment; 38 

Instruments and related products; and 39 Miscellaneous 

manufacturing industries. 

Nondurable-good industries: 20 Food and kindred 

products; 21 Tobacco products; 22 Textile mill products; 23 

Apparel and other textile products; 2 6 Paper and allied 

products; 27 Printing and publishing; 28 Chemicals and 

allied products; 29 Petroleum and coal products; 30 Rubber 

and miscellaneous plastics products; and 31 Leather and 

leather products. 

Source: US Department of Commerce, Bureau of Economic 

Analysis (1982). 

12. MES/S = Minimum efficient plant scale relative to 

market size; 1982. In the construction of this variable we 

follow Comanor and Wilson (1967, 1974). 

MES = The average size (sales) of the largest plants 

accounting for 50 percent of industry sales; 1982. It is 

derived from the size distribution of plants. 

Source: US Department of Commerce, Bureau of the 

Census (1985a). 
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S=VS82 = See 3. 

13. CDR = Cost disadvantage ratio; 1982. Following 

Caves, Khalilzadeh-Shirazi and Porter (1975), we calculate 

CDR as the average value-added per worker in plants 

supplying the smallest 50 percent of industry sales divided 

by the average value-added per worker in plants supplying 

the largest 50 percent of industry sales. It is derived 

from the size distribution of plants. 

Source: US Department of Commerce, Bureau of the 

Census (1985a). 

14. ACR = Absolute capital requirements; 1982: 

Capital required by a plant of minimum efficient scale. 

Following Comanor and Wilson (1967, 1974), it is calculated 

as the product of the industry capital-sales ratio and the 

sales of a minimum efficient scale plant: (K/S).MES. For 

the definitions and sources of MES, K, and S=VS82 see 12, 18 

and 3, respectively. 

15. PCM.., = Past profitability (lagged price-cost 

margin); 1977: (VS77-CM77-PYRL77)/VS77 . 

VS77 = Value of shipments; 1977. 

CM77 = Cost of materials; 1977. 

PYRL77 = Payrolls; 1977. 

Source: US Department of Commerce, Bureau of the 

Census (1981a). 

16. CR4.., = Past concentration (lagged four-firm 

concentration ratio); 1977: The share of value of shipments 
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in 1977 accounted for by the 4 largest companies in each 

manufacturing industry. 

Source: US Department of Commerce, Bureau of the 

Census (1986a). 

17. REG = Regional-industry dummy; 1977: 

= 1 if industry is classified as regional or local. An 

industry is classified as regional if more than 50 percent 

of its shipments were for distances of less than 300 miles; 

and an industry is classified as local if it was identified 

in advance as strictly local (following Schwartzman and 

Bodoff, 1971). 

= 0 otherwise. 

Sources: Schwartzman and Bodoff (1971); and US 

Department of Commerce, Bureau of the Census (1981b). Since 

The Commodity Transportation Survey was not published for 

1982, we use 1977's survey to determine the regional 

industries. 

18. K/S = Capital intensity (industry capital-sales 

ratio); 1982. 

K = Gross book value of fixed depreciable assets at the 

end of the year; 1982. 

Source: US Department of Commerce, Bureau of the 

Census (1986b). 

S=VS82 = See 3. 
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APPENDIX B 

IDENTIFICATION OF THE EQUATIONS AND THE ESTIMATION TECHNIQUE 

As we saw in Chapter III, the simultaneous equations 

system represented by Equations (3.1), (3.2), and (3.3) is 

linear in the parameters and disturbances but nonlinear in 

the variables because of the squared concentration term in 

the advertising-intensity equation. 

The nonlinearities often arise because endogenous 

variables enter different equations in different forms as is 

the case in our model. When there are nonlinearities in the 

variables, the analysis of a model becomes more complicated 

both in terms of identification and estimation. 

Conditions for identification in nonlinear models have 

been developed by Fisher (1966), Kelejian (1970), and Brown 

(1983). Kelejian's results are relatively difficult to 

apply in practice. Brown extends Fisher's work and develops 

necessary and sufficient conditions for identification in 

nonlinear models. He also shows that Fisher's results are 

sufficient but not necessary for identification. 

Conditions for identification of nonlinear systems are 

considerably more complicated than those of linear systems. 

However, Brown finds that for some relatively common special 

cases the necessary and sufficient conditions simplify to 

the familiar rank condition for identiflability in the 

linear model. 
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Brown starts his analysis by considering a simultaneous 

equations model which is linear in the coefficients and 

disturbances, but nonlinear in the variables. Such a model 

can be written in the form of Equation (3.4): 

Aq(y,x) = €, (3.4) 

where y, x, e, q(y,x) and A are defined as before (in the 

third chapter). That is, y is an (Mxi) vector of endogenous 

variables, x is a (Kxi) vector of predetermined variables, e 

is an (MXI) vector of disturbances, q(y,x) is a (Txi) vector 

of functions of y and x, and A is an (MXT) matrix of unknown 

coefficients. 

In this model, the elements of x consist of all true 

variables, thus constant terms are represented by the last 

column of A, and the corresponding element of q will be the 

constant function q.,.(y,x) = l. 

Brown assumes that Equation (3.4) implicitly defines a 

single relevant inverse relationship y=G(€,x;A) where 6(.) 

is an (MXI) vector of continuous functions. This relation 

may not be expressible in a closed form, but is analogous to 

the reduced form in the linear case. 

He also assumes that the disturbances are distributed 

independently of the predetermined variables, and that prior 

information on the coefficients of the ith equation can be 

written as a set of homogeneous restrictions a!«.=0 

(i=l,",M). Here, the (IXT) vector a! is the ith row of A 
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(the coefficients of the ith equation) and ». is a (TXR.) 

known matrix with each of the columns corresponding to a 

homogeneous restriction. 

Given these assumptions. Brown develops the necessary 

and sufficient conditions for identification in models 

nonlinear in the variables. 

In order to develop the simplified conditions. Brown 

further assumes that (1) the model can be written in the 

following form: 

€ = ^^<l^(Y^f^^)+I^2<l2iY'^f^^,y2r^2)^^^3^3(^3)-^^o' (^.1) 

where 

y ~ {y ^ rY 2' ' ^ ~\^'\ /^2' ' ~ ( ̂ 1 ' ̂ 2 ' ̂ 3 * ̂ 0 ̂  ' 

q(y.x) = [q; (yi,x̂ ),q̂ (y.,,x̂ ;y2,X2),q3(X3),l], 

and (2) the elements of q2(yv*i'y2'^2) ̂ ^® functionally 

independent functions of (yj/Xg) when (ŷ /X.,) are taken as 

constants; but there is possible interaction with (y.,,x.,). 

Any predetermined variables or functions of them which 

do not interact with endogenous variables are included in 

q3(.). Among the other elements of q(.) any which include 

the only occurrence of either endogenous or predetermined 

variables (possibly interacting with other variables) are 

included in q2( • ) . Finally, the remaining elements of q( . ) 

are included in q-, ( . ) . Thus, if the model is linear in most 

of the variables, then most of the elements of q(.) will be 

included in either q2(.) or q3(.). 
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Brown shows that when p(A2:A3)=M (that is, when (A2:A3) 

has full row rank M), the ith equation will be identifiable 

if and only if p(A».)=M-l. This is a great simplification 

since it is the familiar rank condition for identiflability 

in the linear model (when the restrictions are homogeneous). 

It means that the model can be treated as if it were linear 

in the variables. 

Fisher (1966, p. 147) asserts that when each element of 

q(y,x) is a function of only one variable (i.e., there are 

no interaction terms), the model can be treated as linear in 

the variables, and the conditions for identiflability 

simplify to the rank condition in the linear model. Brown 

(1983, p. 194) provides a simple counterexample to this 

assertion. 

Martin (1979, 1980) utilizes Fisher's simplification to 

identify his equations. Farber (1981) applies the general 

conditions for identification developed by Fisher. Brown 

shows that Fisher's results are sufficient but not necessary 

for identification. Greer (1971) and Strickland and Weiss 

(1976) use the order and rank conditions for identiflability 

in the linear model although their models are nonlinear in 

the variables. Many other simultaneous equations studies 

such as Connoly and Hirschey (1984), Coate and Uri (1986), 

Uri (1988), and Gisser (1991) do not address the problem of 

identification. 
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We will examine the identiflability of our model 

represented by Equations (3.1), (3.2), and (3.3), using 

Brown's approach. For this model, we have 

q' (y/X) = [A/S, CR4, CR42, PCM, CD/S, PGD, IM/S, EX/S, 

GRS, BCR, DUR, MES/S, CDR, ACR, PCM..,, CR4..,, 

REG, K/S, 1], 

q3(.)=[CD/S, PGD, IM/S, EX/S, GRS, BCR, DUR, MES/S, 

CDR, ACR, PCM.̂ , CR4..,, REG, K/S], 

q^(.)=[A/S, PCM], 

q:;(.) = [CR4, CR42]. 

Thus, the model can be written in the form of Equation 

(B.l). In addition, the elements of q2(.) are functionally 

independent given CR4. We also have 

A = 

â j a2 a3 a^ a.^ a^ a-̂  ag a^ a<,g 0 0 

b-, 1 0 0 bo b , 0 O b 2 - 3 - - - 4 0 0 - 5 - 6 

0 1 C3 C^ C5 C5 Cj Cg 

0 0 0 0 0 a[ 

b5 b^ b^ bg b9 b-jQ 0 b 

U Co C^Q C^^ U U 0^2 0'i3 

a n d 

(A2:A3) = 

1 a3 a4 a5 a^ a7 ag ag â jQ 0 0 0 0 0 0 

0 b-, 0 b2 b3 0 0 b^ 0 0 bg b^ b7 bg bg b-,0 

CT 1 C3 C4 C5 C6 Cj Cg 0 C9 C10 C11 0 0 C12 Ci3 

We see that (A2:A3) has full row rank 3 since none of the 

rows can be formed as linear combinations of the others. 

Thus, the model can be treated as if it were linear in the 

endogenous variables, and the familiar rank condition in the 

linear model can be used for identification. 
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For the advertising-intensity and concentration 

equations we have'' 

A«- = 

0 0 0 0 0 0 0 

bs bg b7 bg bg bio 0 

Cg Cio Cii 0 0 Ci2 Ci3 

, A » 2 = 

^2 ^3 ^6 ^7 ^9 ^10 ^ 

0 0 0 0 0 0 0 
0 1 C5 Cg Cg 0 c<, 

And, for the price-cost margin equation we have 

A»3 = 

ag aio 0 0 

0 0 bg bg 

0 0 0 0 

To meet the rank condition for identification, we must 

have p(A*.)=M-l=2 for i=l,2,3. This is the case for all 

A*.. Thus, all of our three equations are identified. 

Kelejian (1971) demonstrates that a variant of the two-

stage least squares (2SLS) technique^ can be utilized to 

estimate consistently the parameters of a model nonlinear in 

the variables.^ 

When the model is nonlinear in the variables, it will 

generally not be possible to solve for the reduced form-

equations and hence to carry out the first stage of the 2SLS 

estimation. In nonlinear models the reduced-form equations 

''A*, is simply the columns of the coefficient matrix A 
which correspond to variables which do not appear in the ith 
equation. 

^For a discussion of 2SLS in linear (as well as non
linear) systems see Judge, Griffiths, Hill, Lutkepohl and 
Lee (1985, Ch. 15) and Greene (1993, Ch. 20). 

'See also Goldfeld and Quandt (1968) and Edgerton 
(1972) . 
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are not usually in closed form. Even when the reduced-form 

equations can be expressed in closed form, they will be, in 

general, nonlinear in the reduced-form parameters. This is 

the case in our model. Kelejian (1971) shows that in either 

instance the reduced form-equations can be approximated by 

polynomials of the predetermined variables, and then the 

2SLS technique can be used to estimate the parameters 

consistently.^ 

Kelejian's technique is based on finding an appropriate 

instrument for each element of q(y,x) which is a function of 

at least one endogenous variable and an arbitrary number of 

predetermined variables. If this can be accomplished, then 

each equation of the system may be consistently estimated by 

2SLS. Below, we briefly summarize Kelejian's approach. 

Let f.g=f.g(y,x) (s=l,-,S.) be such elements of q(y,x) 

which are included in the ith equation. The instruments for 

f.g must be such that, for large samples, (1) they are 

uncorrelated with e., (2) they are correlated with the 

functions instrumented (f^^), and (3) the instruments and 

the elements of x- are linearly independent, where x-

contains the predetermined variables appearing in the ith 

equation. Kelejian shows that for nonlinear models, such S. 

instruments may be obtained by regressing each f-̂  on the 

^Kelejian makes the usual assumptions on disturbances: 
E[e.]=0, E[e.e<]=a..Î  for i,j = l,-,M; and € are distributed 
independently^of Mhe predetermined variables x. 
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elements of a polynomial in x; i.e., a polynomial in the K 

predetermined variables. 

Each function f.̂  is considered as a random variable. 

Thus, because the mathematical expectation of one variable 

conditioned on a set of other variables is, generally, a 

function of those conditioning variables, we have 

E[fiJx]=h.3 s=l,-,S., (B.2) 

where h. is a function of the elements of x, h. =h. (x) . So, 

each function f.̂  can be expressed as 

fis=̂ s+Vis s=l,-,S., (B.3) 

where v.̂  is a random term such that E[v.Jx]=0. Kelejian 

shows elsewhere that if the ith equation is identified 

subject to homogeneous restrictions, then h. (s=l,",S.) and 

the elements of x- are linearly independent. Thus, if the 

functions h-̂  were known, they could be used as the 2SLS 

instruments for f.̂ . However, they are generally unknown. 

Kelejian suggests obtaining the S. instruments by 

regressing each f .̂  on the elements of a polynomial of 

degree d in x, say W.g=W.g(x), and then forming the ordinary 

least squares estimates of W.̂ , say W.̂ , s=l,",S.. Let the 

polynomials be expressed as 

îs=°"is s=l,-,S., (B.4) 

where D is a vector containing the predetermined variables, 

their higher powers and their cross-products; and u-̂  is the 

corresponding vector of parameters. 
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Now, let the N observations on D and f-̂  be given by 

the matrix D̂  and vector f.̂ . Then, the instruments are 

îs=D6is s=l,-,S., (B.5) 

where &^,= (Ti'^D^)-'^D'^f.^. Note that plim iii^=ii,,. 

The regression models underlying these instruments may 

be written as 

fis=Wis-̂ *is s=l,-,S., (B.6) 

where \|i. is the residual which is uncorrelated with W. 
"> IS 

(s=l,-,S.) . Then, it can be shown that as N tends to 

infinity, plim vj.^=]/^.^=]^.^{x), and hence W.̂  would be 

uncorrelated with the disturbance term in the ith equation, 

€.. Note that W.̂  in Equation (B.6) is actually a polynomial 

(Taylor series) approximation to h-̂  in Equation (B.3), and 

it is assumed that this approximation improves as the degree 

of the polynomial (d) increases (d represents the degree of 

Taylor series approximations of the reduced forms). There 

exists a "d" such that the elements of x- and W.̂  (s=l,",S.) 

are linearly independent. Therefore, the 2SLS estimates 

based on these instruments will be consistent. 

We estimate our model by utilizing Kelejian's approach. 

In our three-equation model, we have four f ̂gS: fii=A/S, 

f2i=CR4, f22=CR42, and f3i=PCM. Following Strickland and 

Weiss (1976), Martin (1979, 1980), and Farber (1981), we use 

second degree polynomials to approximate the reduced-form 

equations in the first stage of the 2SLS estimation. This 

requires us to include all predetermined variables, and 
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squares and cross-products of all nondummy predetermined 

variables in the estimation of our instruments for A/S, CR4, 

CR4^, and PCM.^ In other words, each of these 4 variables 

(A/S, CR4, CR4^ and PCM) is regressed on all predetermined 

variables, and squares and cross-products of all nondummy 

predetermined variables in the first stage to obtain their 

predicted values as our instruments. Then these instruments 

are used in the second stage of the 2SLS estimation. 

^Although the approximation improves as the degree of 
the polynomial (d) increases, most studies use second degree 
polynomials probably because of the fact that the higher the 
degree of polynomials, the larger the number of variables 
entering in the estimation of instruments. For example, in 
our model, even though we use second degree polynomials, the 
number of such variables is 80 (that is, the number of all 
predetermined variables plus scjuares and cross-products of 
all nondummy predetermined variables is 80). 
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