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ABSTRACT OF THESIS

The purpose of this thesis is to test the hypothesis,
derived from neo-classical micro-economic theory, that other
things being equal the more concentrated an industry becomes,
the more likely it is that firms in that industry can pursue
monopolistic practices and thereby earn greater profits than
woild otherwise be possible if there were more firms in that
industry. The method of study employed‘is the application
of regression and correlation analysis to a cross-sectional
sample of Canadian industry. The results of this study lead
one to the conclusion that concentration and p;ofits are pos—
itively correlated, thus Suﬁporting the hypothesis., However,
concentration explains only about 10 per cent of the variation

in industry profit rates in the cross-section.
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- CHAPTER I

INTRODUCTION

Purpose

The purpose of this thesis is to test an hypothesis dee
rived from microeconomic theory, This hypothesis may be stated
as;'"Other things being equal; firms in highly concentrated ine
dustries are more likely to be able to pursue monopolistic pols=
icies, which involve higher prices. and profits and lower output
than would prevail if a larger number of firms competed in the
markef“;l Morxe specifically; the hypothesis is to be tested in

the Canadian context,

Importance

The author feels fhat this study is important for two
diverse reasons., First; from an academic viewpoint; the study
will test a well-known microeconomic theory, As Canadian busie
neSS'concérns grow larger this theory has increasing ;elevance

to the Canadian scene as a frame of reference for judginhg how

1
G. Rosenbluth, "The Structure of Canadian Manufacturing"

Problems and Policies in Canadian Manufacturing : A Symposium.
National Industrial Conference Board. Canadian Studies; No. 7,
Ps 19,




rational profit maximizing concerns will react to specific market
stimuli. Further; as governments grow larger and become more
influential in the economic sphere the theory may have to be mode
ified, ‘Therefore;.it would be useful to know how well the
theory predicts the actions of Canadian firms as represented by
-outcomes such as profits,

A second;,and possibly more important reason for the
study is social in nature. Do'oligopolists; whether they are
operating in a pure or partial oligopoly;2 make significantly
moxe profit.than more competitive sectors of the economy? . Of
course when one considers profits; then factors such as distribue
tion of income; allocation of resources; restriction of .output and
firm efficiency are considered by implication, Profit figures
will not provide all the answers to éuestions relating to the
previously mentioned factors; however; if the hypothesis is supse
ported by data from the economy then one more bit of information

is available to those concerned with such matters.

‘Method of Study

The method of study to be employed is essentially Ccrosse
_sectional in nature. Such an approach permits the analysis of

different groups from the crossesection and a .comparison of these
: g P )

’2For a description of partial-oligopoly power see
W. Fellner, Competition Among the Few, New York: ‘Reprint of
Economic €Classics, Angus M. Kelley, (copyright 1949) 1960,
Pp.136<141, '




groups, Further, the method permits one to hold some of the
factors implied in the statement "other things being equal*®
constant by the use of multiple regression and partial correlae

tion analysis,

Organization of the Paper

The author has felt it best to organize the thesis;,fola
lowing the introduction;_in the following manner, The first
section consists of two chapters, ‘Chapter II is a brief review
of the ecqnomic-hypothesis upon which this study is based.
Chapter.III is a review of the only published statistical work
directly related to this study. It is hoped that these two
chapters will provide a useful survey of background material
and a base from which to progress,

The second section consists of only one chapter,
Chapter IV is a discussion and review'of what concentration
measures are; and are purported to measure; as well as a res
view of the various concentration measures proposed to date.

The third section consists of the study itself. Chaps
ter V describes the data used; its-source; problems and limitae
tions and how the crossesectional sample was selected: Chape
VI is a description of the various measures of profitability;
profit potential, relative profitability and iéverage that

have been generated from the source data, Chapter VII desa



cribes the methods employed in the study and an analysis of the
results, ‘Finally, Chapter-VIII consists of a summary of finde

ing and a note on further research in this area of study should

the data become available,
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CHAPTER II

THE CONCENTRATION « PROFITS HYPOTHESIS

The hypothesis to be tested is derived from neo«clase
sical microeconomic theory; and may be briefly stated as;
" e the.profit rate of firms in oligopolistic industries of a
high concentration will tend to be significantly larger than
that of firms in less concentrated oligopolies or in industries
.of atomistic structure'-'.1 Thus; the hypothesis.rests upon the
distinction of industries according to the degree of seller cone
centration. The spectrum of concentration rénges from highly.
concentrated;.oligopolistic industries where a few sellers cone
trol a significant proportion of the industry output down to
lowly concentrated; atomistic industries where no seller or
small group of sellers.controls a significant proportion of the
industry output.

The derivation of this hypothesis is readily apparent
when one considers the two extreﬁes of industry market struce

-ture., A single firm with a monopoly (or ologopolists operating

1 : .

J.S. Bain, "Relation of Profit Rate to Industry',
Quarterly Journal of Economics, Vol.,XLV, No,3, Aug. 1951,
Pa293,




with effective collusion) should approach a long run profit maxe
imizing solution as envisioned in price theory.  Provided that
the demand faced by the indust:y; its costs of production and
sale; and that entry conditions are suitable; the long run profit
maximizing solution willApermit economic profit to be made. On
the other hand; sellers in atomistic industries (or oligopolies
that cannot attain effective collusion) given the previously mens
tioned industry demand and cost pf production conditions will
tend to sell at a lower price and therefore receive a lower
profit,

However, as Fellner2 points out, maximization of joint
industry profits for oligopolies may not be feasible, The reae
sons why this maximization may not be feasible need not concern
us here; it is sufficient to note that maximization may be imposw
sible. To test this possibility a second hypothesis is put fore
wardg’v The dominant group or leaders in an industry are h&pOa
thesized to earn higher profits relative to profits the balance
or non-dominant group may make, Further it is hypothesized
that the difference in profit rates between the dominant and
non=dominant groups will increase with increasing concentration,

As was implied in the previous panagraph; each industry

will be studied as if it were composed of two distinct groups.

2. ’
W. Fellner. Competition among .the Few, New York ::
Reprint of Economic Classics, Angus M. Kelley (copyright 1949)
1960, Chapter IV,




One group is composed of the largest and presumably most econ-—
omically powerful firms. The method for determining such dom-
inant groups will be discussed and defined in Chapter IV, The
lbalance of each industry will be defined as a non-dominant group.

The assoeiation of high concentration with high profits
should hold only on the average, in the long run.and not neces-—
sari;y in each case, One could not expect demand and cost con-
ditions to be identical or even similar in each industry, One
could only expect such variation in these profit determinants to
average out across industries. The same argument may be applied
to other determinants of profits not considered here. Consider-
ing the association of high profits aed high concentration from
a dynamic point of view, one would expect the relationship to
hold through time only on average. Profit rates for individual
firms and industries would be expected to fluctuate as market
conditions change. It is not unlikely that an industry with low
concentration will enjoy a higher profit rate than an industry
with high coecentration given appropriate differences in market
conditions between the industries. However, the assumption is
ﬁade that these variations will average out across industries
and it is expected that the concentration-profit rate hypothesis
will hold.

In the previous paragraph the profit rate referred to

has been the profit rate on sales, What about the profit rate



on equity? As Bain3 points out, in individual industries there
is no reason to expect that the same relationship exists between
‘rates of return on shareholder's eéuity and rates of return on
sales. .Neverfheless if one falls back on the argument that
variations will average ouf across-industries;‘then one may cone
clude that the same relationship exists between concentration
and rates of return on shareholder's eéuity and concentration
and rates of returns on sales. One may extend the hypothesis
to say that it is expected that concentration and return on
shareholder's-equity are directly and positively related.

Bain4

has tested this assumption on relation of profit
on sélesAand profit on eéuity. ’ He concludes that the two meass
‘'ures of profit are so similar that for "statistical purposes
these measures are effectively interchangeab;e“, Therefore;

in this study; profit rates on equity will be usedvas a measure
of profitabi;it&.

Since microeconomic theory makes no distinction as to
how productive assets are financed it was felt .that the profits
concentration hypothesis éhould be tested ignoring the method of
financing emplpyed by firms. Therefore; it is hypothesized that
a direct and positive relationship exists between operating in-

5 .
come and concentration.

4

3Bain, OpesCite, Pe297. Bain, loc.cit.

50perating income is defined in Chapter VI, pp.37=38,
of this study.



The foregoing discussion rests upon the assumption that
is made in microeconomic theory to the effect that entreprens
eurs are rationai profit maximizers. How realistic is such an
assumption? No definitive answer is forthcoming;.however;<a
brief review of some thinking in this area is illuminating.
Fellner6 lists several reasons for limitation of profit maxime
ization: :safety margins; long run,objectives; objectives of
controlling.groups; desire to avoid cutthroat competition; and
non-price competition. -Cyert and March7 note four goals other
than profit maximization that an organization may pursue, These
may be listed as: the production goal;»the inventory goal; the
sales goal;Aand the market share goal. These goals may well
be important enough in some firms to seriously limit profit maxe
imization as.a goal. Therefore;»there‘are two sets of reasons;
one economic;ithe other behavioral; that may prevent profit
maximization,

Here again one may argue that such non profit maximizing
behavior is likely to average out across industries. Therefore,

the basic hypothesis remains intact to be tested empirically.

. ; . .
W, Fellner, Competition Among the Few, New York: -Ree

print of Economic Classics, Angus M. Kelley, (copyright 1949)
1960, Chapters V and VI, '

7R.»Cyert and J. March, A Behavioral Theory of the Firm,
Englewood Cliffs, N.J.: .Prentice«Hall; Inc., 1963; Chapter III.




CHAPTER III

A REVIEW OF EMPIRICAL WORK

A search of the literature revealed few empirical
studies using concentration measures to test economic hypoe
theses, . Most statisticAI work on concentrafion has been doné
to study concentration per se, Only two empirical studies
that test hypotheses were found and of these only one relates
to the topic at hahd;l The relevant study by J.S. Bain2 uses
American prewar data and is therefore; very much out of date,

Bain's-hypothesis is identiéal and is the source of the
first hypothesis to be tested in this study. He states “the
hypothesis in brief is that the average profit rate (on share=
holder's eéuity) of firms in oligopolistic industries of a high
concentration will tend to be significantly larger thgn that;of'
firms in less concentrated oligopolies oi in industries of atome
istic structure"asA The concentration referred to éeller con=
centration,

Bain selected 42 industries from about 340 manufacturing

1 ' . ey e

The other work is a study of price inflexibility by
A.C., Neal, Industrial Concentration and Price Inflexibility,
Washington D.C.: American Council on Public Affairs, 1942,

_ : 3 .
2Bain, OpsCits, PpP.293+324, = 1Ibid.,  p.294.

10
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industries identified by the Census of Manufacturers for the
- year 1§35;4 Subseéuent data on the same basis was available
for the following four years;.making a five year period in total.
The 42 industries selected survived screening tests based on the
concept of an industry defined in terms of cross elasticity of
demand. . An industry is defined as a group of producers whose
products are close substitutes and have high cross elasticities
of demand, The products of an industry have low cross elastice
ities of demand with products of other industries. - Further;
the data was screened to eliminate those industries charactere
ized by geographical market segmentation. Next; the data was
screened to eliminate industries which produced more than one
specialized product but were still classified by the census as
an industry. The final screening involved the adeéuacy of
Security Exchange Commission profit data coverages

The concentration measure employed; (see Chapter IV for
a discussion of concentration measures) was the percentage of
value product (sales) supplied by the first eight firms for the
year,1§35.

Bain examined the accounting profit data from the Secure

ity Exchange Commission's Survey of American Corporations; 1936e

1940, This source was chosen since it was in Bain's estimation

%ThiS'classification’is’baSed“on'three'and four digit
classifications similar to those described in the Standard
Industrial Classification Manual, Ottawa: Queen's Printer and
Controller of Stationary, 1960,
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the most "'reliable, comprehensive, and uniform source of income

.. . - 5
information available ... "

Bain, in his conclusion, writes as follows:

In summary, how accurate a representation of the
theoretical long<«run tendency of profit ratio of
firm and industry is given by S.E.C. accounting
data? Although such data should give a rough
guide to the comparative long-run average profite
.ability of various sizable groups of firms and
industry, there are numerous sources of deviation
of individual accounting profit rates from their
theoretical long«rxun tendency. - These are of sufe
ficient weight that we should judge it quite ime
probable that the main hypothesis, -even if true,
would be verified by every pair of individual firms
or industries,

'Bain employed two types of profit me#Sures. The firm
annual profit rate which is the simple unweighted 5 year arithe
metic average of net profit after taxes to net worth at year
beginnihg;7_ A second profit figure for the industry was cale
culated as the simple unweighted 5 year average of the yearly
weighted average profit rate (sum of firms profit divided by
sum of firms' net worth), The second measure wés employed as
the primary measure in testing the hypothesis,

Bain's results are summarized as follows:

First there is no conclusive indication of any
closely observed linear relationship of industry

concentration to profit rates ... A regression
line fitted to the data (concentration and ine

SBain,‘op.cit., P.305. 6Bain, OopeCitey Pa309,

7-Pl:of_:i.t and net worth as defined by the S.E.C.
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dustry average profit rates after taxes) shows

a decided downward slope for profit as concense
tration decreases, but correlation is poor

(r = 0.33) and the fit to any such line is obe
viously so poor that the inference of a rectis
‘1inear or other simple relationship of concene
tration to profits is not warranted ... Second,
the positive conclusion which does emerge is that
there is a rather ‘distinct break in average prof=
it rate showing at the 70% concentration line,
.and that there is a significant difference of
industry average profit rates above and below
this line,

Thus, can Bain's result be improved upon in any wey?
Of course;,several factors to be discussed later;-such as chare
acter of the data and different time period; preclude the prese
ent study from being exactly parallel. Nevertheless; might
not Bain's type of study be improved by the use of multiple
regression analysis; where factors other than concentration

that affect profit .may be held constant?

8Bain 9" op.cit L 1KY pp.313"314.
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CHAFPTER IV
CONCENTRATION

What is Concentration?

The concept of concentration is associated with two phee
nomena, .(a).the number of sellers and (b) the dominance of a few
of'these sel1ers. In statistical terms this might well be ree
stated as '"the number of units in the universe (industry) and
the skewness of the dist-ribut_ion".l From the point of view of
economic analysis the latter consideration; skewness or domins=
ance of the few is most important. . Thus; total number of
enterprises is far less important than skewness unless a reduce
tion in the number of firms is carried to the point where it
produces dominance by a few.

Concentration may be measured at three levels: (1) the
plant 1eve1; (2) the corporation,level and (3) the interest
group level, Plant concentration may be thought of as a meas=
ure of the technological.state of an industry and need not cone

cern us here, - Concentration at the interest group level may

J.M. Blair, "Statistical Measures of Concentration in
Business®, Bulletin Oxford University Institute of Statistics,
Volc XVIII’ No. 4, NOV. 1956, p.351.

15
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be thought of as a measure of the economic power of the group,
this does not concern us here; . Concentration at the corpora=
tion level (be it a single or multiplant corporation) is the
relevant concentration measure for the purpose of testing the
economic hypothesis put forward in Chapter II; since we are cone
cerned with concentration within one market or industry. How=
.ever;-corporations that are diversified across several induse
tries do present a problem as will be seen in Chaptér V.

What do concentration indices purport to measure? A
concentration index indicates the likelihood that monopblistic
or oligopolistic practices and behavior will become observable
in an industry. As Rosenbluth points out "The degree of cone
‘centration is not by any means the only determinant of market
behavior., - In the absence of collusion or govermment regulation,
high concentration is a necessary condition for monopolistic
practices; while low concentration is a nece$sary condition for
the type of competition that tends to equate price and marginal
cost”;z. Thus; concentration indices are ex ante measures of
the likelihood of certain types of market behaviorf Concens
tration indices on the other hand;nmay not be viewed as ex poste

indicators of monopoly or oligopoly, since these indices ignore

2G.-Rosenbluth, "Industrial Concentration in Canada and
the United States', Canadian Journal -of Economics and Political
Science. Vol. XX, No. 3, :August, 1954, p.332,
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3
many aspects of market structure, Measures of monopoly
"relate to some property of monopoly (or oligopoly), usually.

conceived as an effect of this market condition'.

Measures. of Concentration

Before proceeding to a description of various measures
of concentration the problem of determining a base of measures
ment must be settled. Many bases have been used; such as:
sales;vassets; value added; and. number of employees; to name
only a few,: Scitovsky5 has come out strongly in favour of the
value added base and the sales basef ‘While the value'added
base is_ofteniconsidered superior;,especially where vertical
integration is present; value. added data are rarely available.
Therefore; this thesis will adopt the sales base as. the prime
base for ﬁeasuring concentration. As a supporting base the net
asset at book value base has also beep included in the study.,

There are three major classes of concentration indices,

none of which has gained universal acceptance,

R . ) ,
M:M. Massel, Competition and Monopoly, Washington, D.C,:

The Brookings Institution, 1962, p.194.
4 : _ .

W. Fellner, "Comment', Business Concentration and Price
Policy, Princeton, N.J.: Princeton University Press, 1955, ps113,

5 . _
“T. Scitovsky, "“"Economic Theory and the Measurement of
Concentration', Business Concentration and Price Policy,
Princeton, N.J:: Princeton University Press, 1955, p.lll.
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The first group measures the extent to which a small num=
ber of firms control a large portion of the industry output; if
a sales base is used, This “percentage partial"6 measure is
usually computed using the largest three;Afour or eight firms
in each,indUstry; although any other small number of fimms would
be appropriates Thus; one calculates the index on a sales base
in the following manner:

let L,T.C. = the concentration index, largest
three companies,

A = the total output of the largest
three companies,
B = the total output for the industry.
then,.
L.T.C. = &
. B.

A brief examination of the foregoing equation reveals that as
the largest three firms in the industry become larger relative
to the total iﬁdustry;vthe index approaches unity; while; on
the other hand; as the number of firms increases and as the
largest three firms become smaller relative to the total induse
try; the index approaches zero,

A‘second class of indices close;y related to the first
class, measures the number of firms reéuired to account for some

percentage of total industry output. The level of output chosen

6C.L.‘Mitchell, Industrial Concentration in Canada. -
Unpublished Paper, The University of British Columbia, 1966,
Pe3e '
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is usually,Sb percent, This is an inverse measure of concen-
tration; increasing in numerical value as concentration decrease
es, A major disadvantage of this index is that it does not
consider the total number of firms in the industry,

These two classes of indices are most often criticized
because they consider only one point on a cumulative concentraw=
tion curve which relates percentage of industry. output to the
number of firms producing that output,7 

Nevertheless;fthey are useful measures "in determining
the monopolistic potential in a particular industry".

The third class of indices considers all the firms in
an industry and is not subject to the criticism of the previously
mentioned two classes.. The best known index of this class is
Herfindahl's summary index.‘9 This measure is the sum of the
firm.sizes; measured as a percentage of total industry size or

output depending upon the base, The index is. defined as

7 ' .

"G. Rosenbluth, "Measures of Concentration" Business
Concentration and Price Polic¢y, Princeton, N.J.: Princeton
University Press, 1955, p:59. '

8
Mitchell, opa.cit., P.2«

9G. Rosenbluth, "Measures. of Concentrationﬂs,Businessv
Concentration and Price Policy, Princeton, MN,J.: Princeton
University Press, 1955, p.€0,
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follows ¢

let S.5.Q. = The concentration index, the sum
of the squares,

The proportion of industry-output

A, =
. controlled by the ith firm,
then
$.5.Q. = (A;)° summed over all i.

"This index is equal to the reciprocal of the number of firms if
all firms are the same size;band'zeaches its maximum value of
unity when there is onrly one firm in the industry"-.10 In an
attempt to isolate the importance of these two variables; dis~
prersion of firm size and number of firms; a further index based
on the sum of the square of the variation in firm size from the
mean size may be computed; however;;this does not concern us
here.,

The Herfindahl class of indices considers all the firms
in each industry;,but on the other hand; it is not as specific
. as the other classes of indices in measuring the monopolistic
potential of an industfy.

A new index beiﬁnging to tﬁe first class of indices has
been defined by C.L. Mitchell;ll This index; dubbed the monos
polistic potential ox MP index; considers the total percentage

of the output accounted for by each industry's dominant group

1911id., p.60

11Mitchell,a.op.cit.
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and the number of members constituting such a group, As the
name implies this index was devised to measure monopoly poten-
tial. The index is defined as follows:

let MP = the concentration index, .
monopolistic potential,

S = the proportion of output controlled
by the dominant group

then 52

(n(n - 1)/2)%
The number of firms in thé dominant group is defined when the
equation reaches a maximum value as fiims are included in the
group sequentiallﬁ from a rank ordered list. The dominant
grqup may not be less than two nor more than fifteen. The max-
imum number of firms.is set arbitrarily. The index tends to-
ward unity as the industry becomes more monopolistic, although
it is not defined in the case of monopoly, and tends téward
zero as the industry becomes more atomistic,

This index is based on the assumption that the cohesive-
ness of the dominant group is a function of the number of pos-
sible interpersonal relationships in the group rather than a
function of the absolute size of the group.12 In other words, the
index attempts to measure the potential effectiveness of group

action and is, therefore, a measure of monopoly potential.

12Mitchell, op.cit., p.7.
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Choice of a Concentration Index

There are two tests that an index must pass before it
may be selected for use in this study. First; will the results:
of the study be biased by the sélection of a particular index?

If the answer is yes; then the index must be rejected. Second,
will the index permit the selection of a dominant group in each
dindustry? If the answer is no; then the index must be rejected.,
These tests will be dealt with in.turn..

It is obvious that there is no theoretical ground for
choosing one index over another.. The.answer must come from an
analysis of the indices themselves,

Rosenbluth examined the relationship between. concentrae
tion indiées of the percentage partial type of an employment base
using different numbers of firms. Rank correlations between the
largest two; three; four and eight firms in 1947 e#ceeded O.éd in
all cases.ﬁ13 ?herefore it would seem that if a percentage part=-
ial index were selected the number of firms included in the index
would not be crucial,

In comparing the three main classes of indices for 1547

on an employment base; Rosenbluth found a rank correlation in

13G. Rosenbluth, "Measures of Concentration', Business

Concentration and Price Policy, Princeton, N.J.: Princeton
University Press, 1955, p.64.
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excess of 0,97 in all.cases.14 He concludes,

These three comparisons suggest that in the

analysis of cross-section data, the use of

any one of the indexes considered here will

result in substantially the same ordering

of observations as any of the others. An=

alytical results that rest on the ordering

of observations will not be greatly affecte

ed by the index used.

Thus, the choice of index would not affect the analytical res
sults.

Table 1 shows the relationships between various indices
for 1962 on data.compiled by the Department of National Revenue,
Taxation Division,16 employing sales and assets as the size
bases. These results are in complete agreement with those of
Rosenbluth. Therefore, there is no statistical basis for
selecting one index over the other,

The choice of an index, for the purpose of this study,
rests entirely upon its ability to select dominant groups. This
is necessary to test the partial oligopoly hypothesis. Further
it is felt that profit rates calculated for industries as a
whole are likely to be misleading where high profit rates of a
few firms are marked by low profit rates of many firms.

The very nature of Herfindahl's summary index eliminates

it from contention since it considers all the firms in an induse

try-  However, the other indices are not so easily accepted orx
14mpid. p.69. 151pid. p.69.
16 - | | L

See Chapter V for a brief description of the data and
its source, .
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'TABLE 1

SPEARMAN RANX CORRELATION INDICES,

TAXABLE CANADIAN COMPANIES, 196217

Asset

Base

Similar Bases

L.T‘.C‘o S".S'!QC' S.S"-an'. MQ‘P‘.A

L.TiC.. .991 «989 .§87

S.5.0. a§§3 ;§§3 .ééé Sales
S:S.Q.V. .§§3 .§§5 .581 Base
M.P. a§87 5§88 .984

Dissimilar Bases

L'.T 6C¢' SQSQQ. S‘QS'QQ.VQ . M.P'._v,

L.T.C.. «937. «930 <919 a§37

$.5.Q. .536 : .§35 .ézé .541

S.S.Q.V.. .932 .927 .920 939

M.P. 037 .933 920 .950

L.T.C: é'Largest Three Company Index

S.5.0: = Herfindahl's Summary Index

S:S.N.V,. = Sum of Square of Variance of Firms
Size Index

M.P. = Monopolistic Potential Index

17adopted from Mitchell,. opecit., Pp.26.
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or rejected. A percentage partial index will select dominant
groups; arbitrarily composed of the firms included in the cons=
centration index. The index based upon the number of firms
required to account for some percentage of industry output or
assets will select a dominant group arbitrarily composed of
the firms that meet the reéuired percentage of industry output.
The monopolistic potential iﬁdex is by definition able to sele
ect dominant‘groups. As before this selection is somewhat
arbitrary,.

The author feels that the domiﬁant groups selected by
the monopolistic potential index are likely to be more meaninge
ful since the index considers both the amount of output cone
trolled (economic power) by the groups and the number of corpore
ations (likelihood of effective collusion) in the groups. Of
course no arbitrary statistical measure can guarantee the selec~
tion of groups that are effectively colluding; however, it seems
that groups selected by the monopolistic potential are likely to

be moxre meaningful.



PART III: THE STUDY



CHAPTER V
THE DATA

Source of the Data

All data for this study was made available to the au~
thor;.by the Taxation Division of the Department of National
Revenue through Mr. C,L. Mitchell; associate professor at the
University of British Columbias The data is in the form of
computer tapes containing the financial statement data summare

1
ized in the annual publication Taxation Statistics. Those

interested in the exact naturé and breakdown of the data are rew
ferred to this publication, This financial data is in much the
same groupings as would be found in a set of financial statee
ments.

Source of Information on the Tapes

All information in the tapes was extracted from T2 ine
come tax returns and attached financial statements.. This come
pilation was done by a statistical section at the head office of

the Taxation Division in Ottawa, There, the data was transcribed

1Department of National Revenue; Taxation Statistics; -
Part 2, Ottawa: Queen's Printer and Controller of Stationary,
1965,

27
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onto standard cards, "in accordance with a manual of general
rules and procedures".? Thié manual was not examined in detail
by the author; but has been reviewed by others and found to be
acceptable.a It is assumed that the data has been transcribed

correctly.

Selection of the Tape Sample

The total population for all such data are of course,
all companies that filed a Canadian corporation income tax re=
turn. However; all companies are not included on the tape.
Approximately 22% of the firms were excluded (i.e. not tabulated)
due to the following reasons: they were inactive;ﬂthey were
banks or insurance companies; they had incomplete returns; or
they were cooperatives: or crown corporatioﬁs.4' Companies ex=
enmpt from taxation under the income tax act; such as personal
corporations; exempt cooperatives and other exempt corporations,
naturally are not considered.

From the balance of the companies so far not excluded!
those that met at least one of the following criteria were ine

cluded in the sample and are fully tabulated:

Ibid, p.l6.
MltChell, Och'l.to 3 po4e-

4Takation Statistics, op.cit. p.26.
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1; Total net assets at book value plus-accumulated

depreciation and depletion over $1,000,000,
2. Taxable income over'$50;666,
3. Taxable loss over-$25;600.5
Returns for companies failing these tests were stratified by
industry groupings and a ld% random sample was taken from all
strata.6 To compensate for the sampling techniéue; each come
pany that was sample tabulated; was treated as one company reps
resenting nine others of eéual size and character. This assumes
that the sample companies are representative.

For 1§63 (tax year) 16;234 larger companies were fully
tabulated while 12;655 smaller companies were sample tabulated.,
"In aggregate; approximately lé% of the corporation returns rew
ceived in the normal filing period (for tax year 1§63) were anw

alyzed".7

Time Period Covered by the Data.
Data for two tax yeags 1§62 and 1§63 were available for
this study,. It was hoped that the data for lééé would also ﬂe
available but for technical reasons this data was not availabié

in time to be included in the study.

= ’ '
“Taxation Statistics, Opscit., p.16.

6Taxation Statistics, op,cit., p.l6e.

7Taxation Statistics, op.cit., p.l16.
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One of the more serious limitations and a valid criti=
cism of this study is the relatively short timé pefiod involved.
The author feels that data for two oxr even three years covers an
insufficient time period to be truly long-run in nature. A
five year time span such as was used in the study by J.S. Bain
is far more appropriate and a ten year span would be even more
desirable. However; data for only two years were available
and will have to serve as an approximation to the longerun,

Despite the short pe:iod of time covered by the data it
can be argued that the cross«sectional nature of the analysis
permits its use. One could expect the shorterun fluctuations

to average out across all industries.

Classification of Industries on  the Tapes.
The firms on the tape are broken down into 136 industries
for 1962 and 137 for 1963. Each industry classification core

responds to that of the Standard Industrial Classification Mane

ual9 or as a condensation and combination of such. Co.L.Mitch=
ell examined the 1962 tape and found that 63 of the 3=digit

classifications were directly parallel, while the balance were

s .
‘Bain, op.cit., p.205.

9Dominion'B'ureau of Statistics, Standard Industrial -
Classification Manual, Ottawa: Queen's Printer and Controller
of Stationary, 1960,
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10
some combination of the 3~digit classifications.

Firms with diverse activities are classified as to the
| _ 11
industry in which they '"show the greatest volume of sales",
"Firms" or “companies' are legal entities. Consolidate

ed tax returns are not permitted by the Department of National

12

Revenue, This classification system tends to understate

. 13.
concentration.

Selection of Sample Industries for the Study-
After a thorough examination of the classification manual

and the definition of firms classified into each 3~digit class=~

ification employed by Taxation Statistics;l4-4§ indgstries were
selected for the sample, The feader is referred to appendix A
for a set of.iists of industries excluded and a list of induse
tries included,

The crossesectional sample group was selected by testing

each industry against four criteria. Those industries that were
not rejected on any one of these criteria were included. The
10

Mitchell, op.cit., p.5.
11, : :
Taxation Statistics, op.cit., p.l17.
121axation Statistics, op.cit., pPe¢l6.

136. ROseanuth,-"Concentration'Qf'ewnership and Control
of the Canadian Economy", Economics, Canada, Walker,. M., and

Forester, D, eds. Toronto, Ont.: McGraw«Hill Co., 1963, p.68.

l4Taxation Statistics; op.cit.
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four criteria were: if the industry classification contained
more than one industry by product it was rejected; if the in-
dustry was one where a large portion of sales were made outside
Canada; it was rejected; (this test was not applied in reverse
mainly because of Canada's fairly high tariff barriers); if
the industry was subject to govermment regulations or other
interference; it was rejected; if the industry appeared to cone
sist of firms with significant geographic monopolies; it was re=
jected, The selection of industries was done by judgment of
the descriptions as they appear in the'classificatibn manual.,
This selection of the sample was probably the weakest
link in this study. Another person selecting industries in
this manner might well have chosen a completely different set.
Nevertheless;-it was felt that it was better to discriminate
between what is or what is not an industry as required by the
hypothesis on judgment rather than accept all industries; as

classified.

Deficiencies in the Data

Another criticism.that may be made of the data is the
use of book value of equity. At;best; book value is a mixture
of dollar amounts of various values that should not be summed.
Book value of the capital stock accounts is not likely to be

representative of the stock's true value if it has been outs
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standing for any period of time, Further, the surplus account
contains many additions to equity over the years in dollars of
varying value.

It is necessary to fall back on the "averaging out argu-
ment' once more. One would not expect the book value of equity
to vary in a consistent manner so as to bias the results.,

Another deficiency in the data is that *'generally ac-
cepted accounting principles" permit much variatien in account-
ing practice, One just has to think of the many possible vari-
ations in the treatment of depreciation to realize -that the data
are not directly comparable from one firm to the next. However,
as before one would expect these variations to average out in

cross-sectional analysis,

Advantage of the Data

The advantage of this data lies in its form, The fact
that it is on computer tapes permits the data to be easily re-
trieved and manipulated. Thus virtually no time 1is spent
;screening and coding data, yet one is assured of a complete

sample.

Summary
In summary the data are compiled from information on
T2 income tax returns and accompanying financial statements.

In part the data are a sample of the economy, industry'by
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industry. The data covers the time pexiod of two years; 1962
and 1963, The 4§ industries in the final sample chosen for’
study were selected by a process of elimination. It is recog~
nized that there are deficiencies in the data but it is not
felt that they are of sufficient maghitude to invalidate the

study.



CHAPTER VI
MEASURES

Introduction

Before the various measures of profitability and levs
erage are introduced the matter of what type of average to be
?sed must be settled, The median of profit rates was not cone
sidered since this measure of central ‘tendency ignores the syme
‘éetry of distributions. The mode was not considered since no
attempt was made to check for bimodal distxributions. Should the
average profit rate for an industry or group within an industry
be calculated as an unweighted arithmetic average or as a
| _ S _ _
weighted arithmetic average (sum of the numerators divided by
the sum of the denominators)?

The author feels that the weighted basis is superior on
the grounds that eachvfirm; in the group for which the averages
are calculated; is weighted in proportion to the firm's relatw
ive importance in that group. In this way it is hoped that
the profitability of the larger members of groups; the dominant‘
groups in particular; will not be masked by smaller; less impore
tant members of groups. Further; a weighted average will give
a truer picture of profits earned by any group as a whole;,since
the total profits of the group will be considered in relation to

35
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tﬁe total shareholder equity or total operating assets of the
group. This argﬁment applies to measures other than profite
Aability; such as profitability potential and leverage.

Despite the belief that weighted averages are a more
desirable measure from the point of view of the intended goal;
simple unweighted average rates. have been computed as well;

(the simple average of the profit rate for each firm). This
has been done in part as a control to see if the type of avere
age employed will affect the result and in part as a cross check
of the author's curiosity as to which type of average is prefer=
able, The two year average for any measure of peritability;
prorfit potential; relative profitability or leverage; is the
simple unweighted arithmetic average of the two years whether

or not the averages being averaged are weighted or not.

Measure of Concentration

As was noted in Chapter Iv; the measure of concentras
tion employed in this study is of the monopolistic potential
type on a sales base and on an asset baser The concentration
measure used in the regression analysis is the simple two year
average of concentration values for 1562 and 1963, Dominant
groups are selected and defined as those groups of companies
that the monopolistic potential index selects in calculating

this concentration index. For specific concentration values
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for the sample industries selected, the reader is referred to

Appendix B.

Measures of Profitability

Three classes of profitability measures have been cal-
culated. With each calculated as unweighted and weighted ave
erages; there are six measures of profitability in total.
Further; each measure is calculated twice for each industry,

on¢ce for the dominant group,-and once for the non-dominant groupa.
| _ N A

The first class of profitability measure is net profit
after corporate income taxes to shareholder's equity. Where
net profit after tax is defined as,

Total revenue1 « total expenses + Canadian
dividends received « total tax declared,

and shareholder's equity is defined as,

Preferred stCk + common stock #+ surplus -

deficit 4 due to shareholders » due from

. shareholders « intangible assets

The second class of profitability measure is net prof=
it, before corporate income taxes to shareholdér's equity., This
is identical to the previous measure except that "Total Tax
Declared" is ééletedffrom the numerators

The third class of profit measure is operating income

before income tax to operating assets. Where operating income

1 .
For a complete description of these terms the reader
is referred to Taxation Statistics; op.cit., pPp.16«22,
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is defined as,

Sales + rents received - total expenses + bond

interest paid-+ mortgage interest paid + other

interest paid,
and where operating assets (at cost) are defined as .

(Accounts payable + tax liabilities)/3 +

accounts receivable # inventories + land +

buildings and equipment + other assets =~

‘depreciation and depletion reserves.

The first term in operating assets is an approximation of
operating cash and is used to separate operating cash require-
ments from financial cash activities.

Each measure has been included in the study for spec-
ific reasons. The after'tax.ihcome to shareholder's equity is
included as a measure of income to the shareholders,; consider=
ing taxes. The before tax figure is included since it relates
moxre closely to the hypothesis which says nothing-about corpor=
ate income tax. ‘The operating income figure has been included
to test profits generated on assets regardless of how those

assets are financed,

Measures of Relative Profitability

The relative profitability measures are designed to in=-
dicate any change in relative profitability between the dominant
and non-dominant groups as concentration increases. In other

words, they are designed to test for partial oligopoly powers
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and profits if and when oligopolies exist in conjunction with
competitive segments of the same industry,

These measures are simply the ratio of the profit ratio
of the dominant group to the profit ratio of the non—dominant‘
group, Thus,

Relative profitability on shgreholder's equity after taxes
Net profit after taxes to shareholder's equity dominant group

Net profit after taxes to shareholder's equity non-dominant
group

—

and
Relative profitability on shareholder's equity before taxes
Net profit before taxes to shareholder's equity dominant group

Net profit before taxes to shareholder's equity non-dominant
group '

and
Relative profitability on operating assets

Operating income to operating assets dominant group
Operating income to operating assets non-dominant group.,

In total there are six such ratios, three weighted and three un-
weighted.
Provision was made to take care of cases where one or

both of the groups in a relative profitability ratio was less

2W.Fellner, Competition Among the Few, New York;
p

Reprint of Economic Classics, Angus M, Kelley, (copyright

1949) 1960, Chapter IV,
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than zero, Let,

A

profitability of the dominant group,
B = profitability of the non-dominant group,

R . = ratio of the two,

il

absolute value of the enclosed expression,
b o = the absolute range between A and B,
y = the smaller of |A| or IBI,

1t, = less than,

gt. greater than.
The following three equations permit a calculation of a pos-

itive ratio even when one value is negative. Thus 1if,

A 1t. O, and, B 1t, O, then,

R = B/A
or if,
A 1t. 0, and B gt. O,
then,
R = ¥ |
I + y
or if,

A gt., 0, and B 1t, O,

then
r +
Ro|Et Y
y

The first two of these eguations were used only a very few

times. However, the last was used more frequently.
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Measure of Leverage

It was decided that an important variable in determine
ing profits that could be used in the regression analysis and
held constant was leverage. Leverage was defined as follows;

leverage = 1 « shareholder's eéuity

total net assets =~ depreciation and
depletion reserves s intangible assets

where shareholder's equity is defined as before, Four such
ratios have been generated; two for each dominaht group and two
for each non~dominant group. Of the two for each group; one
is on a weighted basis; (sum of the numerators divided by the
sum of the denomihators); and one is on a simple unweighted
basis.

Not ohly can the inclusion of the above variable permit
it to be held constant; but it can be checked to see how this
that a negative relationship is likely to exist; when he states

that "smaller firms tend to be over leveraged".3

Measure of Profit Potential
For the derivation of the measure of profit potential

the reader is referred to figure 1.  Profit potential is de~

3C;C;‘Potter,‘FinanCe and Business Administration in

Canada, - Scarborough, Ontario: Prentice~Hall Canada Ltd.,
1966, p.451. ‘
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fined as,

and wherxe, TR Total revenue # Canadian dividends received;

and where; TC Total expenses 4 an imputed return on equity,
as previbusly defined; lé%lbefore taxes; 12%
aLf1:er.’c,ax,es,‘4

For>3ure»competition in long run equilibrium the profit
potential should equal unity, However;,in'imperfect ma?kets
the profit potential;'in long run eéuilibrium; should be greats
er than unity. .Thuswoné reéson for creating this measure is
to .see if it is positively correlated with concentration.

In: the statement of the hypothesis the rider; "other
things being equal™ was inserted. ‘TWO of the most.important
"other things"'that are determinants of profit are demand faced
by the firm and industry and the cost. of satisfying this demand.
Cne would expect that these factors would vary from firm to firm,
-and from industry to industry. nObviously;»even‘aAmonopolist
cannot make any excess profit if the cost of satisfying demand
(where marginal cost equals marginal revenue) is equal to thé

revenue obtained: Should costs exceed revenues in the long

4These‘two‘percentages'werecchosen'because they were:
.found to be average return on equity, after tax and before tax,
based on research done for C.L, Mitchell during the summer of
1965 at U.B.C. using the same source datas
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run the monopolist will have to go out of business., ‘Thus,
one might expect profit rates in lowly concentrated industries
to occasionaly equal profit rates in highly concentrated ine
'dustries; The profit potential measure is a measure of the
quantity of output demanded-(total.révenue) and a measure of
the. cost of production (total cost). Thus; these factors may
be heid constant and the relationship between profit rates And
concentration examined,

Profit potential is a measure of margin on sales and
if the total.revenue and total cost figures employed are over
time; then the effect of turnover is. included in the measure,
It is expected that profit potential and profit rates on equity
will be highly correlated,

Viewed from an ex.poste point of view, this measure is.
also a measure of entry conditions in the more concentrated
industries since the entry of a new firm would likely drive up
the prices of input factors.ahd drive down the market price of
the .industry's product_fof.eadl firm in the oligopoly. of
‘course; this measﬁre.ingno;way gives any information about ex
ante conditions; such as firms in the oligopoly holding down
prices for fear of attracting new competition in the future.
As with other measures; profit potential is célculated on a
weighted and unweighted basis for both the dominant and non-

dominant groups.
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Figure 1 ~ Derivation of the Profit Potential Measure

Dollars
per

Unit

X Quantity of Output

Demand or Total Revenue per Unit (TR/U)

‘%? = Total Cost per Unit

X = Some Level of Oufput

A = Total Revenue per Unit at Output X
B =

Total Cost per Unit at Output X



CHAPTER VII
METHODS AND RESULTS

Profitability of Dominant Groups

Does the conceﬁtration index select dominant groups that
are more profitable than mnonedominant groups? Does the Base
used (sales or assets) affect the outcome? As can be seen from
Tables 2;’3; 4 and 5 the dominant groups selected on the sales
base have a far higher frequency of beiﬁg more profitable than
dohinant groups selected on the asset base, Obviously the dome
inant groups selected by the two bases are composed of different
firms.  The author felt that an analysis of the differences be=
tween groups was outside the area of 'the thesis and can only
suggest that the method of asset valuation may be the source
of the difference: Since the asset base cannot select dome
inant groups that are more profitable than corresponding none
- dominant groups this base will not be considered further. - All
subseéuent figures are based on sales.

On the sales baée; weighted profitability ratios for
the dominant groups exceed weighted profitability ratios for
the non~dominant groups about three out of four times. On the
other hand; for the unweighted profitability ratios this excess:
does not exist. The non-dominant groups are more profitable

45
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TABLE 2

THE FREQUENCY DOMINANT GROUPS, SELECTED ON A SALES BASE
ARE MORE PROFITABLE THAN NON-DOMINANT GROUPS
(1962, 1963 Averages, 49 Observations)

Profitability of Dominant Groups Greater
) Than Non-dominant Groups '

" ‘Concentration:
" 'Total (0.0-0.1)  (0:1-+0,2) (0.2 +)
" Profitability Measure # % ft % i pA # %

Weighted After Tax Profit

to Share Equity 35 71.43 23  46.94 7 14.29 5 10.20
Unweighted After Tax -Profit

to Share Equity 26 53.01 18 36,75 5 10.20 3 6.12
Weighted Before Tax Profit

to Share Equity 38 - 77.55 26 53,00 7 14,29 5 10.20
Unweighted Before tax

Profit to Share Equity 33 67.35 25 51.02 5 10.20 3 6.12
Weighted Operative Profit’ 38 .77.55 24 48.98 8 16.33 6 12.24

Unweighted Operative Profit 25 51.02 18 36.75 5 10.20 2 4.08



THE FREQUENCY NON-DOMINANT GROUPS, SELECTED ON A SALES BASE,
ARE MORE PROFITABLE THAN DOMINANT GROUPS
(1962, 1963 Average, 49 Observations)

" Profitability Measure: -

Weighted After Tax Profit
to Share Equity

Unweighted After Tax Profit
to Share Equity

Weighted Before Tax Profit
to Share Equity

Unweighted Before Tax

Profit to Share Equity

Weighted Operating Profit

Unweighted Operating
Profit

47

TABLE 3

Profitability of Non-Dominant Groups
‘Greater than Dominant Groups

" "Total: -

#

14

23

11

16

11

24,

yA

28,57

46,94

22.45

32,65

22,45

- 48,98

" ‘Conceéntration
(0.0-0,1) (0:1-0.2)
# 7% # | %
11 22,45 2 4,08
16 32,65 4 8.16

8 16.33 2 4.08
9 18.37 4 8.16
10 20.41 1 2.04
16 32.65 4 8.16

#

(0.2 +)

7%

2.04

6.12



THE FREQUENCY DOMINANT GROUPS SELECTED ON AN ASSET BASE,
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TABLE 4

ARE MORE PROFITABLE THAN NON-DOMINANT GROUPS

(1962, 1963 Average, 49 Observations)

Profitability Measure

Weighted After Tax Profit
to Share Equity

Unweighted After Tax Profit
to Share Equity

Weighted Before Tax Profit
to Share Equity

Unweighted Before Tax
Profit to Share Equity

Weighted Operating Profit

Unweighted Operating Profit

Profitability of Dominant Groups Greater
‘ ‘Than Non-dominant Groups '

" "Total:

#

19

21

22

26

28

21

38.78

42,86

44.90

53.01

57.14

42.86

" 'Concentration-
(0.0-0.1) " (0.1=0.2)
# % { %
11 22.45 4 8.16
16 32.65 3 6,12
14 28.59 4 8.16
18 36.75 6 12.24
17 34.69 5 10.20
13 26.53 6 12.24

#

(0.2 +)

12

7

.16

.08

.16

.08

.24

.08
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TABLE 5

THE FREQUENCY NON-DOMINANT GROUPS SELECTED ON AN ASSET BASE
ARE MORE PROFITABLE THAN DOMINANT GROUPS
(1962, 1963 Average, 49 Observations)

Profitability of Non-dominant Groups

.. Concentration- - .
' Total- - (0.0£0:1) (0:1-0.2)- (0.2) 1)

‘Profitability Measure O # % { A # % # %
Weighted After Tax Profit '

to Share Equity 30. 61.22 - 21 42,86 6 12,24 3 6.12
Unweighted After Tax Profit -

to Share Equity - 28 57.14 16 32,63 7 14,29 5 10.20
Weighted Before Tax Profit

to Share Equity 27 - 55.10 18 36.75 6 12.24. 3 6.12
Unweighted Before Tax Profit

to Share Equity - 23. - 46.94 14 28.59 - 4 ‘8,16 5 10.20
Weighted Operating Profit 21 42,86 15 30.61 5 10.20 1 2.04

Unweighted Operating
Profit - 28 57.14 19 38.78 4 '8.16 5 10.20
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with equal frequency., This.difference is felt to lie in the
way the ratios are calculated. The weighted ratios are
weighted by the size of the firms and the larger firms are more
likely to be found in the dbminant groups. This may indicate
that the absolute size of firms (measured by volume of sales)

is correlated with profitability.

CrosseSectional Analysis,

The correlations and regressions for this study were
done by a library programme on an I B.M. 7040 at the University
of British Columbia's Computing Center, The interested reader

is referred to UBC Trip and Mathematical Methods for Digital Come

puters edited by Ralston and Wilf for the specific techniques
employed,

The cross=section of Canadian industry to be analyzed
consists of fortyenine industries as listed in Appendix B. For
each industry; data for two years are available. Profit rates
and other figures to be used in the analysis are simple averages
of figures for both years. -Thus; for each regression and core

relation there are fortye~nine sets of observations.

The Simple Relationship between Concentration and Profitability
The hypothesis to be tested by simple correlation and re=
gression analysis has been formulated as follows:

Profitability = a + b Concentration.



TABLE 6

SIMPLE CORRELATION AND REGRESSION STATISTICS: INDEPENDENT VARTABLE -~ CONCENTRATION,
DEPENDENT VARTABLE -~ PROFITABILITY SALES BASE (1962, 1963
AVERAGE) 49 OBSERVATIONS,

Correlation 0 Regression Statistics
' Statistics - Standard Standard
e - : - Error of Error of
Profitability Measure*r =~ pl ""r2 - Evalue” a -~ oo b b~ Estimate
Weighted After Tax Profit to
Share Equity Dominant Group .301 .090 4.67 .09 24 .11 .09
Weighted After Tax Profit to
Share Equity Non-dominant
Group .099 .009 .46 .07 .03 .05 .04
Unweighted After Tax Profit to
Share Equity Dominant Group -.027 .001 .03 .30 -.21 1.13 .92
Unweighted After Tax Profit to
Share Equity Non-dominant
group .052 .002 .12 .08 .07 .18 . 14
Weighted Before Tax Profit to
Share Equity Dominant group .293 .085 4.40 .15 .38 .18 14
Weighted Before Tax Profit to
Share Equity Non-dominant
group .180 .032 1.57 .10 .09 .07 .06
Unweighted Before Tax Profit to :
Share Equity Dominant group -.029 .001 .41 .51 -.39 1.94 1.58
Unweighted Before Tax Profit to
Share Equity Non-dominant
group .103 .010 .50 .10 14 .20 .16
1r.10 (484f) = .2405 2p.20 (1,48)df = 1.69
r.05 (48df) = .2789 F.10 (1,48)df = 2,83
r.01 (48df) = .3613 ‘F.O05 (1,48)df = 4.04
F.01 (1,48)df = 7.19

IS



Table 6, cont.

Regression Statistics’

Correlation Resression
" 'Statistics Standard Standard
: e > . - Error of Error of
" Profitability Meéasure R rz' " Evalue = a’ R LR 'EStimatg_
Weighted Operating Profit _
Dominant group .336 114 5.95 - .08 .29 © W12 .09
Weighted Operating Profit : :
Non-dominant group .193 - .037 1.82 - .06 .07 .05 .04
Unweighted Operating Profit
Dominant group .257 .066 3.32 © .15 .24 .24 .19
Unweighted Operating Profit-

Non-dominant group 121 .015 .69 .27 2.56 3.07 2.49

cs
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In other words the various measures of profitability.for each
dominant and. non-dominant group are assumed to be dependent

upon concentration. ' The reader is referred to Table 6 for a
summary of specific statistics.

| Table‘6 reveals that only three profitability measures
are significantly correlated with concentration at the 0.05 sig=-
nificance level, The measures are; weighted profit to share=
holder's,eéuity before and after taxes;.dominant group; and
weighted operating profit; dominant group. At the C;;C level

ef significance the unweighted operating profit of the dominant
group is correlated with concentration; Except for the weighted
operating profit of the non-dominant group the remainder of the
measures are not significantly correlated with concentration even
at the 6.26 level.,

While these measures .are significant they explain only a
very small percentage of the observed variation in profitability.
This percentage may be read directly from the column in Table 6
headed "rz“. The significant measures explain between 8,5 per
cent and 11.4;per cent of the variation in profitability,

The negative slope of the relation between concentration
and unweighted profit to share eéuity; dominant group may be ate
tributed to two low concentration; high profit industries, The

reader may verify this by reference to Appendix Cs
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From these data one may conclude that, .:for the dominant
group profifs are directly and positively related to concentra=
tion although there is much less than a oneeto-one relationship,
However; for the non-dominant group no such relationship is evie
dent.

‘The Simple Relationship between Relative Profitability and
Concentration :

In the previous discussion the conclusion drawn was that
profitability was positively correlated with concentration for
the dominant group but not for the non-dominant group. Is there
.a systematic. increase in relative profitability as concentration
increases? The relationship was formulated as follows:

Relative Profitability = a + b Concentration,

For specific étatiétics relating to this equation the reader is
referred to Table 7 and Appendix D,

As can be seen from Table 7 none of the relationships
are statistically significant at the .65 level, . Paradoxically
relative operating profit is significant at the .16 level on a
ﬁeighted basis and at the ;26 level on an unweighted basis.
However;.this relationship is not apparent in the relative profe
itability ratios calculated on an eéuity basis. - The author can
offer no explanation to resolve this paradox.,

Thus;.one may conclude that there is no systematic ine

crease of relative profitability as concentration increases,



TABLE 7

SIMPLE CORRELATION AND REGRESSION STATISTICS: INDEPENDENT VARIABLE — CONCENTRATION,
DEPENDENT VARTABLE - RELATIVE PROFITABILITY SALES BASE (1962, 1963 AVERAGE)

Income Ratio

.048

2.35

49 OBSERVATIONS
Correlation ' 'Regression Statistics .
‘Statistics ) Standard Standard
3 2 o 4 e . Error of Error of
" Relative Profitability Measure ¥~ -~ r -  REvalue’ ' a’ R R b Estimate
Relative Weighted After Tax :
Profitability Ratio .081 .007 - L.031 2.42 4,67 8.36 6.78
Relative Unweighted After Tax
Profitability Ratio -.111 +013 .594 11.06 ~20.83 27.01 21.92
Relative Weighted Before Tax
Profitability Ratio .068 .005 .217 2,57 3.96 8.50 6.90
Relative Unweighted Before Tax
Profitability Ratio —-.021 .004 - .019 46,81 =42 .57 302.22 245.19
Relative Weighted Operating
Income Ratio .240 .058 2,86 1.87 5.40 3.19 2.59
Relative Unweighted Operating
«218 4.47 47.99 31.3% 24,40

3,.10 (48df) = .2405
r.05 (48df) = .2789
r.01 (48df) = .3613

4%.20 (1,48)df = 1.69
F.10 (1.48)df = 2.83
F.05 (1,48)df = &.04
F.01 (1,48)df = 7.19

sS



56

Multiple Regression and Partial Correlation Analysis

The previous analysis has ignored the "other things bee
ing equal" aspect of the hypothesis, Therefore in an attempt
to overcome this deficiency two more independent variables have
been included in the analysis., - It is not expected that these
two variables will account for all the variation in profitability,
however; there should be an improvement. The two new variables
are profitability potential and leverage. - The multiple relae
tionship has been formulated as follows:

Profitability = a + b Concentration + ¢ Profit Potential +
d Leverage,

or, »
X, =a+bX +cX +dX .
, 2 3

1 4
‘Partial correlation coefficient subscripts will be as assigned
above, The reader .is referred to Tables 8 and 9 for specific
statistics. . In these tables the statistics are identified by
the appropriate dependent variable.

As can be seen from Table 8 the variables that explain
profitability in order of importance are; profitability poten=
tial; leverage and concentration., Only once is concentration‘
a significant determinant of profit at the .65 level of signife
icance. The profit measure is weighted after tax profit to
shareholder's equity; dominant group. Also; on a before tax

basis the weighted profitability ratios for both dominant and

non~dominant groups are both significantly correlated with con=



TABLE 8

MULTIPLE REGRESSION STATISTICS: INDEPENDENT VARIABLES - - CONCENTRATION,
. PROFITABILITY POTENTIAL, AND LEVERAGE, DEPENDENT VARIABLE -
PROFITABILITY SALES BASE (1962, 1963 AVERAGE) 49

OBSERVATIONS
g'g % Regression Statistics B o
g 4 g i o o
Profitability L % i P g.n 'g 5 E 5
Measure W 8HE . - BpiRC 5 g g2
‘ noM[o U v Mo U nH
Weighted After Tax
Profit to Share
Equity Dominant
Group .455 .072 -1.788 .184 - .,091 1.739 .332 . $236 .069
(4.05)° (27.39) (11.38)
Weighted After Tax
Profit to Share
Equity Non- : :
dominant Group .586 .028. - .748 .026 .034 .854 .108 -.060 .033
: (.60) (62.26) (3.28)
Unweighted After
Tax Profit to
Share Equity
Dominant group .087 .899 ~7.100 034 1.156 6.528 °  4.106 1.56 .926
(.00) (2.57) (2.84)
Unweighted After :
Tax Profit to
Share Equity Non-
dominant Group .050 148 - .022 .041 .184 .055 041 .087 .173
~ : o o a(06) (1.78) . (.25)

5F values are in brackets

F.20 (1,45)df = 1,69
F.10 (1,45)df = 2.83
F.05 (1,45)df = 4.05
F.01 (1,45)df = 7.22

d

LS



Table 8, cont.

Profitability
Measure

Weighted Before
Tax Profit to
Share Equity'
Dominant group

Weighted Before
Tax Profit to
Share Equity Non-
dominant group

Unweighted Before
Tax Profit to
Share Equity
Dominant Group

Unweighted Before
Tax Profit to
Share Equity Non-
dominant Group

Repression Statistics

T H QO

4 o0

S u g

g 0

© =Y
N oMW
=] v K ©
459 115 -2.700
.591 039 - .937

.078 1.550 <10.,415

.124 .159 - ,045

.029
(3.96)

086
(3.09)

- 025
(.00)

.117
(.05)

.Standard
Error of

.146

.049

1.999

.196

2.667
(25.95)

1.102
(61.37)

9,688
(1.89)

124
(5.58)

Standard
Error of

.524

141

7.054

.053

.338
(10.05)

-.098
(4.11)

2,358

(2.30)

.043
(.36)

Standard
Error of

.107

.048

1.555

.186

8%



TABLE 9

PARTTAL CORRELATION STATISTICS: INDEPENDENT VARIABLES ~ CONCENTRATION,

PROFITABILITY POTENTIAL, AND LEVERAGE,DEPENDENT

VARIABLE ~ PROFITABILITY SALES BASE (1962,
- 1963 AVERAGE) 49 OBSERVATIONS.

Profitability Measure

Weighted After Tax Profit to Share
Equity Dominant Group ’
Weighted After Tax Profit to Share
Equity Non-dominant Group
Unweighted After Tax Profit to
Share Equity Dominant Group
Unweighted After Tax Profit to
Share Equity Non-dominant Group
Weighted Before Tax Profit to Share
Equity Dominant Group
Weighted Before Tax Profit to Share
Equity Non-dominant Group
Unweighted Before Tax Profit to
Share Equity Dominant Group
Unweighted Before Tax Profit to

Share Equity Non-dominant Group :

o e R
Partial Correlation Statistics

T34 F13.24 T1a:23 Y2314 T24013 34,12
.287 .615 449 .173 -.087 ~.346
.115 762 =,261 .025 .095 .157
004 231 244 .093 -.238 -.256
.033 .196 .075 .088 .019 .110
.284 .605 427 .187 ~.118 .188
.253 . 760 -.289 .013 -.094 .228
.002 201 221 .116 - .255 114
.088 .332 .035 ..023 .115

.054

6r.10 (45 df) = .243
r.05 (45 df) = .287
r.01 (45 df) = .372

6S
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centration.

It is interesting to note that profitability of non-
dominant groups is significantly correlated with concentration
on a before tax basis but not on an-after tax basis. This is
somewhat paradoxical since firms taxed at the lower rate of
twenty~one per cent would be expected to make up a significant
proportion of the non-dominant groups. On the other hand; the
introduction of taxes makes litt1e~difference to the correlation
between concentration and profitability for the dominant groups.
One would expect that the majority of dominant groups would be
taxed at the fifty percent rate. This observation leads one to
duestion the eéuity of corporate taxation,

Furthe:; upon examining the partial correlation coefs
ficient in Table é it can be seen that the concentration varie
able is not significantly correlated with the other two more
significant determinants of profit., . No colinearity exists be=
tween concentration and the other independent variables.

The method of calculating measures of profitability,
profitability potential and leverage is a crucial factor in this
study. On an unweighted basis only fiveé pPer cent to thirteen
per cent of the vafiation in profit is explained. On the other
hand; when weighted measures are used from fortyefive per cent
to sixty per cent of the variation is explained.

At best, concentration explains seven per cent to eight
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per cent of the variation in weighted profitability. It would
appear that variablés unrelated to concentration are far more
significant in explaining profitability than is concentration.
The Simple Relationship between Concentration and Profit
Potential

The question to be tested here is, does profit potential
increase with increasing concentration? For firms in pure com-
petition and in long run equilibrium the profif potential should
equal unity. For firms in imperfect competition and in long run
equilibrium profit potential values greater than unity would be
expected, The relationship is postulated as follows:

Profit Potential = a + b Concentration
The reader is referred to Table 10 for specific statistics,

As can be seen from Table 10 profit potential is a func-
tion of concentration at the 0.20 level of significance (F Ratio),
for the dominant groups on a weighted basis. This relationship
does not hold for the non-dominant groups.

Thus, it would appear that as concentration increases
dominant firms can improve on the difference between total cost

of production, and the resultant total revenue,



TABLE 10
SIMPLE CORRELATION AND REGRESSION STATISTICS: INDEPENDENT VARIABLE - CONCENTRATION,
DEPENDENT VARIABLE - PROFIT POTENTIAL SALES BASE (1962, 1963 AVERAGE)
49 OBSERVATIONS

Correlation ' 'Regression Statistics.

29

" ‘Statistics Standard Standard
. 1 i . FZ e e Error..of Error of
‘Profit Potential N S o value™ a S b b ' Estimat_:£
Weighted After Tax Profit , :
Potential Dominant Group 217 042 2.330 1.018 1.063 .042 .034
Weighted After Tax Profit ’
Potential Non-dominant Group .009 .000 .005 .998 .003 047 .038
Unweighted After Tax Profit :
Potential Dominant Group .164 .027 1.295 '1.018 .046 .041 .033
Unweighted After Tax Profit
Potential Non-dominant Group .091 .008 .393 1.029 .407 .650 .527
Weighted Before Tax Profit .
Potential Dominant Group .214 . 046 2,250 1.009 .061 .040 .033
Weighted Before Tax Profit :
Potential Non-dominant Group -.009 -.000 .004 .990 -.003 .052 .042
Unweighted Before Tax Profit
Potential Dominant Group .151 .023 1,102 1.011 042 .040 .032
Unweighted Before Tax Profit
Potential Non-dominant Group .057 .003 154 1.019 .215 - «547 44
1,.10 (48df) = .2405 25,20 (1,48)df = 1.69
r.05 (48df) = .2789 ‘'F.10 (1,48)df = 2.83
r.01 (484f) = .3613 F.05 (1,48)df =:4.04 .
F.01 (1, 48)df = 7.19



CHAPTER VIII

SUMMARY AND CONCLUSIONS

The purpose of this study has been to examine stat-
istically a microeconomic hypothesis. The main hypothesis is
" that other thihgs'being equal, firms in more concentrated in-
dustries are likely to earn higher profits tpén if a larger num-
ber of firms competed in the market, A secondary hypothesis is
that the dominant groups in each industry will earn more profits
than non-dominant firms in the industry.

The technique employed to test the hypothesis was a cor-
relation and regression analysis of a sample cross section of the
Canadian economy, The data for the study was obtained from com-
puter tapes compiled by the Department of National Revenue, Taxa-
tion Division, Despite several rather serious limitations in
tae data, it was felt that the data was sufficiently accurate to
justify analysis,

The study has pointed out a need for more meaningful
classification of industries and firms, if further statistical
studies, testing economic hypotheses are to bear fruit, Hope-
fully the situation will improve now that the Dominion Bureau of
Statistics has assumed tﬁe job of compiling data of the type em-
ployed herein,

63
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The author sees opportunity for further research in this
area, if the required data becomes available in suitable form.,
Factors such as market entry conditions, patent positions, trade
barriers, the nature of reéional markets, independence of rivals,
vertical integration and degree of product differentiation, to
name only a few, are Obviously‘relevant to the study of market
behavior and might well be included in further studies.

It was found that the sales base was superior to the
asset base in selecting dominant groups with higher profitability
than the corresponding non-dominant groups on the average, Any
base that cannot>select dominant groups that are more profitable
than non—dominant groups cannot be used to test the partial oli-
gopoly hypofhesis. Due to the superiority of the sales base it
was used exclusively in further analysis.

The disparate results between profitability average cal-
culated on a weighted and unweighted basis, leads one to postul-
ate that profitability is correlated with absolute size as meas-—
ured by volume of sales. However, no attempt was made to test
this postulation,

It was found on a weighted basis that profitability is
significantly correlated with concentration for the dominant
group, The corresponding non-doﬁinant group profits were not
significantly correlated with concentration, None of the un-

weighted profitability figures were significantly correlated with
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concentration, This again suggests the correlation of firm

size and préfitability. However, the hypothesis that the entire
industry will make higher profifs as concentration increases ap-
pears untenable, At best concentration explains in the orxrder of
ten per cent of the variation in profitability in the cross-
section.

When other factors were introdu;ed and held constant in
the regressions, profitability on a weighted, after tax basis is
significantly correlated with a concentration at the 0,05 level
of significance for the dominant group. At the 0.10 level of
significance, the weighted, before tax profitabilities for both
dominant and non-dominant groups are significantly correlated
ﬁith concentration.

It is not cléar whether the partial oligopoly hypothesis
is supported oi not supported. The'simpie regression and cor-
relation analysis on profit rates and concentration tend to sup-
poert the hypothesis, The slope of least squares regression lines
is much steeper for dominant than for non-dominant groups. How-
ever, the analysis based on the relative profitability measures
does not support the hypéthesis.

Thus one may conclude that concentration is a significant
determinant of profit but that other factors not related to con-

centration are far more significant determinants of profit,
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APPENDIX A

Appendix A consists of six lists of industries based on

Taxation Statistics groupings. The first five are lists of in-

dustries excluded for the reasons shown at the head of each list,
The sixth list contains industries accepted for this study. Al-
though many industries can be rejected on several grounds, each
industry appears in one list only.

1. The following have been rejected primarily'bec#ﬁse dissimilar
"industries have been grouped together. That is the productsof

the "industry" have a low cross elasticity.

Industry code Industry
11 Agriculture
31 Forestry
53 , Other metal mining
79 Other non-metal mining
83 Quarries
89 Mining unclassified
04 Prospecting and contract drilling
105 Dairy products
123 Grain mill products
139 Miscellaneous foods
161 Rubber products
179 Other leather products
229 Miscellaneous textile products
249 Miscellaneous clothing
259 Miscellaneous wood products
274 Miscellaneous paper products
295 Metal smelting and refining
301 Boilers and fabricated structural metal
304 . Metal stamping, pressing and coating
308 Machine shep
309 Miscellaneous metal fabricating
315 Machine tools and miscellaneous machinery
318 Office and store machinery

325 Motor vehicle parts and accessories
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Industry Code Industry
329 Miscellaneous transportation equipment
331 Household electrical appliances
336 Industrial, electrical and communications
equipment
339 Miscellaneous electrical products
341 Cement, clay and stone products
359 Glass and non-metallic minerals
369 Other petroleum and coal products
371 Fertilizers and industrial chemicals
379 Miscellaneous chemical products
399 Miscellaneous manufacturing industries
409 Other construction
421 Special trade contractors
501 Air transport
504 Water transport
506 Railways
319 Urban transportation and taxicabs
527 Storage and warehouse
602 .Livestock and grains
606 Coal and petroleum products
621 " Electrical and farm machinery
623 Other machinery and equipment
629 , Other wholesale trade
652 Auto accessories, tires and service stations
658 Motor vehicle repairs
673 Hardware retail
676 Clothing and dry goods
694 Jewelery stores
699 Other retail stores
801 Community or public services
859 Other recreation services
864 Other business services
869 Laundries, cleaners and pressers
875 Restaurants and taverns
876 Hotels and Lodging houses
879 Other personal and miscellaneous services

59 TOTAL
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2, The following were rejected because they are largely
part of international industries,

Industry Code Industry

41 Fishing
111 Fish products
251 Sawmills
252 Plywood and planing mills
271 Pulp and paper mills
311 Agricultural implements (mfg.)
321 Aircraft and parts
8 TOTAL

3. The following were rejected‘because they are largely

Government regulated and/or subsidized.

61 Coal mines

508 Bus transport
515 Pipelines

543 Radio and television broadcasting
544 - Telephones ~
572 Electric power
574 Gas distribution
579 Other utilities

7 TOTAL

4, The following have a geographic monopoly not measured

by concentration figures.

‘524 Grains elevators
649 Other general merchandise
693 Fuel dealers

3 TOTAL
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The following are Finance, Real Estate, and Investment

firms of various sorts, and have been rejected because of poor

classification and because they are financial in nature, or are

government regulated (banks) or may have regional monopolies,

Industry code

702
710
711
712
713
714
725
726
727

9
6.

51
63
101~
112
129
131
141
143
145
153
174
183
193
231
243
246
261
273
286
287
289

Industry

Banks and insurance carriers

Trust and mortgage companies

Investment and holding companies

Non resident owned investment companies
Stock, bond and commodity dealers

Loan companies and other finance
Insurance agencies

Real estate except rental

Real estate rental operations

TOTAL

The following have been accepted.

Gold mining

0il and natural gas
Slaughtering and meat packing
Canned fruit and vegetables
Bakery products
Confectionary

Soft drinks

Distilleries and wineries ¥
Breweries ¥

Tobacco products

Boots and shoes

Cotton goods

Woollen goods

Hosiery and knit goods
Clothing

Fur goods

Furniture

Paper boxes and bags
Commercial printing
Engraving, stereotyping
Publishing and printing



Industry Code

291
204
305
306
307
323
327
365
374
375
376
404
406
507
614
616
617
619
624
626
631
642
656
663
669
681
851
862
874
877

51
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Industry

Iron and steel mills
Iron foundries
Wire and wire products

‘Hardware and tools

Heating equipment manufacturers
Motor vehicles

Shipbuilding

Petroleum refineries
Pharmaceutical preparations
Paints and varnishes

Soap and toilet preparations
Building construction

" Highway, bridge and street construction

Truck transport

Food products

Drugs and toilet preparations
Clothing and dry goods

Motor vehicles and accessories
Hardware, plumbing and heating
Lumber and building materials
Food stores

Department stores

Motor vehicle dealers

Shoe stores

Clothing and dxy goods

Drug stores

Motion picture theaters
Advertising

Laundries, cleaners and pressers
Funeral directors

TOTAL

* These industries are acceptable, however, they are not clas-
sified in the same manner for 1962 and 1963, therefore they have
been excluded from the sample.
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APPENDIX B
The following list contains the three digit classifica-
tion number, name and two year average conéentration vélue on
the sales base and the asset base, The number of members in
the dominant group is nbt revealed since, on occasion, only two
firms are included in this group and to reveal such infoimation

would destroy the confidential nature of the information,

Monopolistic Potential

Industry - Industry Name : Index
Number ' Sales Base Asset Base
51 Gold mining 0.0488 0.0973
63 0il and natural gas 0.1030 0.0325
101 Slaughtering and meat packing 0,2352 0.2406
112 Canned fruit and vegetables 0.1509 0.2152
129 Bakery products 0.0376 0.1570
131 Confectionary 0.0687 0.0903
141 Soft drinks 0.1387 00,1578
153 = Tobacco products 0.1674 0.2807
174 Boots and shoes 0.0234 0.0314
183 Cotton goods 0.3186 0.4030
193 Woollen goods 0.0514 0.0448
. 231 Hosiery and knit goods 00,0133 0.0260
243 Clothing ' 0.0017 0.0026
246 Fur goods 0.0089 0.0043
261 Furniture 0.0063 0.0086
273 Paper boxes and bags 0.0605 0.1181
286 Commercial printing 0.0111 0.0104
287 Engraving, stereotyping 0.1632 0.1187-
289 Publishing and printing 0.0275 00,0332
291 Iron and steel mills 00,2781 00,3043
294 Iron foundries 0.1611 0.1777
305 Wire and wire products 0.0414 0.0403
306 Hardware and tools 0.0158 00,0180
307 Heating equipment 0.0495 0,0646
323 Motor vehicles 0.5193 '0.4678
327 Shipbuilding 0.1014 0.1016
365 Petroleum refiners 0.4162 0.2934

374 Pharmaceutical preparations 0.0259 0,0282
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Monopolistic Potential

Industry Industry Name Index
Numbex Sales Base Asset Base

375 - Paints and varnishes 0.0067 00,0660
376 Soap and toilet preparations 0.1905 0.1722
404 Building construction 0,0040 0.0020
406 Highway and bridge construc-—

tion ' 0.0164 0.0211
507 Truck transport 0.0033 0.0056
614 Food products 0.0177 0.0138
616 Drugs and toilet preparations 0,0681 0,0441
617 Clothing and dry goods 00,0083 0.0088
619 Motor vehicle accessories 0,.3685 0.1253
624 Hardware, plumbing and heat-

ing 0.0130 00,0163
626 Lumber and building materials 00,0035 0.0041
631 Food stores 0.1328 0,1821
642 Department stores ’ 0.0812 0.0929
656 Motor vehicle dealers 0.0004 0.0011
663 Shoe stores 00,0412 0.0276
669 Clothing and dry goods 0.0039 00,0023
681 Drug stores : 0,.0080 0.0110
851 Motion picture theatres 0,0376 0.1058
862 Advertising - 0.0757 0.0315
874 Launderers, cleaners, pres-

sers 0.0065 0.0106
877 Funeral directors 0.0031 0.0055

Industries numbered between 101 and 376 are manufactur—
ing, between 614 and 626 are wholesale trade, between 631 and

669 are retail trade and between 851 and 877 are service,
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APPENDIX C

Appendix C contains twelve computer generated ?;aphs
showing the relationship between the various measures of profit
and céncentration. To each plot the appropriate least squares
line has been fitted. For statiétics relating to thése graphs
-the reader is referred to Table 6. Each éraph is identified
by the label on the ordinate axis, the axis is scaled to best
suit the data plotted and, therefore, the ordinate scales are
not identical. The ordihate values are profitability ratios,

The abscissa values are concentration ratios,
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APPENDIX D

Appendix D contains six computer generated graphs
showing the relationship between relative profitability and
leverage, To each plot, the appropriate least squares line
has been fitted. For statistics related to these graphs the
reader is referred to Table 7, Each graph is idenfified by
the label on the ordinate axis., This axis is scaled to best
. suit the data plotted and, therefore, the scales are nét iden-
tical. The ordinate values are relative profitability ratios,

The abscissa values are concentration ratios,
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