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CHAPTER I

INTRODUCTICOHN

Economic growth is a concept that has several meanings.
Thus, for example, growth of an industrial organization can
be viewed as qualifative or gquantitative, Qualitative growth
can consist of better management personnel, greater marketing
and production knbwledge, and other factors that can be
measured only in the subjective sense, Quantitative growth
may include such accounting items as increases in sales, net
income, assets, owners' equity, earnings per share, number of
plants, and other items that can be numerically measured. The
concept presented in this paper concerns the quantitative
aspects of company growth.

The quantitative growth of a business firm is important
for several reasons. The most significant concerns its contri-
bution to the economic growth of the nation. Economic growth
has been defined by Franklin V. Walker as "an increase in the
nation;s output, which occurs both because the ability to
produce rises and because this added ability is employed."l
Major attention by economists considering the problems of
economiec growth has been centered upon the broad aggregates

regarded az crucial to such growth. Ccmparatively little

lFranklin V. Walker, Growth, Employment and the Price
Level, (Englewood Cliffs, New Jersey: Prentice-Hall, Inc.,
1963), v. 2.




attention has been paid to the detalils of industrial growth,
which are the main components of economic growth.

Quantitative goals can be established as contrels by the
management of a company. The;e standards of performance can
be integrated into company policies. The degree to which these
standards are increased from year to year is dependent upon
management's ability to measure the company's hnistoric quanti-
tative growth.

Another reason for the importance in measuring quantitative
growth concerns a company's long-term existence, If a company
does not maintain a pace comparable to the growth of others in
the industry, it will be-sloqlf squeezed out of business, for
a2 business concern can exist without érowth only for a short
period of time.2 A company must be able to perpetuate itself,
and this self-perpetuation is partially accomplished by quan-
titative growth,

‘Developnent aﬁd imﬁroved prqduction, too, depend on quan-
titative growth. The autonomous organization would invest in
research and development as a prerequisite for surviva1.3
. Therefore, new products and producticn processes must ber
developed to keep ab?eést with competition. Investments in

research and development create new investment opportunities.

. _ 2Keith Powlison, "Obstacles to Business Growth," Harvard
Business Review XXXI, {(March-April, 1953), p. 48.

3Robert A. Solo, Economic Organizations and Social Systems,
(Kansas City: The Bobbs-Merrill Company, Inc., 1967), p. 255.

&Sumner H. Slichter, Economic Growth im the United States,
(Baton Rouge: Louisiana State University Press, 1961), p. 106.




Cempanies continue investing in research and development becszuse
they have reasons to think that the expenditures Qill prove
profitable, If something useful can be developed from the
expenditures in research and development, production and sales
will develop normally.5 Reszearch and develoPment also have a
direct bearing upon economic growth because it governs techno-
logical change which is one method of rapidly and continuvally
promoting economic growth.

| The opportunities that a company offers its management and
other employees depend also on gquantitative growth. A company
that is growing can offer its employees oppoftunities to advance,
and if the employees know there are chances for advancement, |

they are challenged to do better work. Thus, company growth

has a motivatioral effect for its employees.

Statement of the Problem and Purpose of the Study

In our profit-orientated business system, the managem=nt,
owners, and potential investors of a company must be abls to
measure its quantitative growth effectively. Unfortunately,
there is a wide variance of opinion within management circies
with respect to (a) defining quantitative growth; and (b) the
reliability of methods presently employed to determine quanti-
tative growth,.

A survey of literature Indicates that there are two basic

deficiencies in previous theories of quantitative growth

sRobert L., Blomstrom and Keith Davis, Business and Its
Environment, (St. Louis: McGraw-4i1l1 Book Company, 1966), p. 153.




measurement. One weakness often enccuntered is the very small
number of growth characteristics used in measuring the total
quantitative growth. This results in problems concerning the
reliability of thé analysis. It can be dangerous to rely upon
only one growth characteristic to measure quantitative growth
for if itrhappens to be misleading, there is nothing to compean-
sate for the mistake.

The second defiéiency encountered is that even when
several growvth characte¥istics are uitilized, they are not com-
bined into one growth factor or index. The resulting problem
in this case is that Jf divergent trends. Several factors or
characteristics utilized may ‘indicate increases in growth,
whereas, others may indicate decline. These must be assimi-
lated into a single indicator before drawing any conclusions
about the overall quantitative growth of a company.

The principal_purpose of this study is to develiop a
meaningful method of measuring the overall quantitative
_growth of a firm which eliminates these two deficiencies.

This is accomplished by combining seven key accounting factors

into 2 single quantitative growth index.

Definition of Terms and Scope of the Study
Webster gives a very general definition of growth: '"the
process of growing; increasing in size, number, frequency, and

strength?“6 This definition can be very easily applied to a

6Webster's New International Dictionary 2nd Edition Revised,
Unabridged, (Springfield, Mass.: G.&C., Merriam Company, 1950).




business concern, but several refinements should be made.
Growth should not be defined as a simple increase but as an
increase over a certain minimuam level and, for the purpecse of
this study, quantitative growth 1s defined as an incfease in
the growth index of a company above the growth of the gross
nationzl product expressed in constant 1958 doliars. The
natural growth rate of a company should equal the growth rate
of the national economy., As a result, a growth company's
index should increase faster than the minimum natural growth
rate determined by the national indices.

The scope of this study is confined to. the determination
of a growth index that measures the quantitative growth of a
company simply and accurately,

Growth indices are calculfted for eight cowmpanies, each
of which had available financial records dating from 1950 to
1966. Three companies were selected in one industry to ensure
that a better comparison could be made, company-to-company, and
company-to-gross national product. The remaining companies
weré rqndomly selected from a list of companies which had
available accounting information dating from 1950 to 1966.

This pericd was chosen because it includes a complete econcmic

eycle.

Scuxrces and Procedures of the Study

The information for the literature review was obtained from
books and magazines for such areas of study as investment and

investment portfolios, administration, management, statistics



and economic growth. The data for the computation of the growth

index were obtained from Moody's Industrial Manual and Moody's

Public Utgility Manual, The Wholesale Price Index for industrial

commodities was obtained from Federal Reserve Bulletins and the

Gross National Product from The National Income and Product

Accounts of the United States, 1929-19465,

The growth index model first converts all the raw data to
constant 1957-1959 dollars and then tc index number form, Then
the growth index is computed by adding the seven index nunbers
(net sales, net income, total assets, total owners' equity and
the ratios of: net income to total assets, net income to total
owners' equity and net sales to total assets)., Initially, the
growth indices are used to determine ﬁhether or not the selected
company has grown quantitative}y as fast as other companies inmn
the same industry. The growth indices are also used to deter-
mine the rate of growth of the company in relation to the

growth of the national eﬁonomy.

brg;nization of the Study

Chapter I has presented an introduction to the problem
of meaéuring quantitative growth. Basic terms were defined,
and procedures were discussed, 1In Chapter II, previous studies
of this problem are reviewed, and examﬁles are given of calcu-
lation by other aufhors of quantitative growth.
| The methed used in this study torobtain a growth index
is discussed in Chapter II1I. Specific elements of the growth

index are described and the growth indices for each of the



eight test companies are presented. Company-te-company and
company-to-gross national product comparisons are graphed,.

In Chapter IV the results are discussed a2loang with comparisons
of the growth index analysis with different analyses presented
in Chapter II. Conclusions resached, and a summary of the

analysis are given in Chapter V,



CHAPTER II

HISTORY OF COMPANY GROWTH ANALYSIS

&A nunmber of theories concerned with the growth of a
company have been formulated in the past. Some have been pre-
sented from an investment viewpoint, others from a maﬁagemeut
viewpoint, and still others from an economic viewpoint.
Investment analysts have done a substantial amount of research
ﬁn security analysis and growth stocks. .The management approach
to growth measurement is an enlargement of the investment
analyst's approach, considering the company'as a totality; an
analysis that considers the company in relatior to its general
econcmic environment éan be called an economic approach to
growvthk measurement. ’

Humerous théories are based éolely upon subjective or
qualitative factors., This study is concerned with the measure-
ment of objective ar quantitative growth, therefore, mno review
of these qualitative theories is presented. Other thecries
combime qualitative and quantitative characteristics, and
several of the best of these are presented. Likewise, several
strietly quantitative theories are reviewed with deficiencies
of each presented.

In this chapter, a brief historical review of selected
theorjies and an evaluation of their significance is presented.
The following discussion is divided into three parts: com-

bined qualitative and quantitative analyses, quantitative

analyses,; and conclusions.



0

Combired Qualitative and Quantitative Apnzlysis

Company growth is partially defined by Webater as a changa
in size, and this definition of growth is cne commonly recom-
mended by varinus'authors.l

The basic differeunces amoug theories based on this
‘approach lie in thq-authors' use of different écccunts pertain-
ing to a company's income statement and-balance sheet, Seversl
qualitative characteristics are incorporated with some of the
quantitative factors from the company's financial statements.,

The problem of determining the growth of a company has
been extensively investigated from an investment point cf view,
priuwarily because of the application of the term “growth

' to the stocks of some companies. Babscon and Babson

stocks'
define growth stocks as the stpck of companies in industries
whose sales increase faster thar the naticnsl economy as a
whole, and the stock of companies whose ea2rnings per share move
up more than the average of all companies.z They have estzb-
lished these characteristics of a growth company:

1. The company shoculd be engaged in an industry whese
rate of sales growth is faster than that of the
rational economy in periods of expansion and whose
volumes does not declia¢c as much in periods of
recession. '

2. The company should be able to translate its increase

in sales into a reasonably comparzble rise in net
profits per share.

1Mg S. Adelman, Herbert C. Hicks, and Lester V. Plum.

ZThomas E. Babson and David L. Babson, Investing for Success-
ful Future, {(New York: Macmillan Company, 195%), p. 133.
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3. The company's managemeat should be research-
minded.

4. The company's outlay should be in lew ratio te
its total production cests.

5. The company should have a record of consistently
high profit margins,3

A1} of the above characteristics except the third can be quan-
titatively measured. These two can only be measured by a
personal evaluation of é "reascnably comparable" rise in net
profits per share and of the degree of research-miundedness of
the management.

In addition to tpe problem of determining how to measure
these two qualitative characteristics, there is the problem of
divergent trends. The authors eliminated this problem by
stating that all five characteristics must be attained before
a company could be classified gs a growth company. However,
a company does not necessarily have to be engaged in an industry
whose rate of sales growth is faster than that of the national
economy to be characterized as a growth company. Although this
is usually the case, a company in an industry where sales are
stagnaﬁt, could excel in the other four characteristics and
outperform companies in other industries. Babson and Babson
would not-classify this company as a growth company §ecause
of the ome failing characteristic. |

Thus, their theory uses some subjective ;haracteristics

and rules that are too stringent for qualification as a growth

3ibid., pp. 145-146.
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company. Classification as a growth company on the basis of
their theory could be relative to their copinion and could be
different from another person's point of view. The growth
index presented In this paper eliminates these problems by
using measurable items, the values of which are published by
the companies, and defines quantitative growth in terms of
only one compound growth index.

The problem of wmeasuring subjective indicators of a
éompany's performance is also encountered in the azpproach of
Fredrick Amling. The elements of his mocdel are:

Rapid sales increase over an extended period of time
New product developrent and alert research department.
Large capital expenditures

High depreciation charges

Low dividend payment compared with earnings

Frequent stock dividends 4
Above all, aggressive and able management,
!

O B W N
e e ° o a4 &

All of the above characteristics except for the second and last
can be quantitatively measured. Furthefmore, difficulties are
encountered in defining such words as rapid, high, low, large,
and frequent. These are all relative terms, which unless
specifically stated, can vary from individual to individual.
Amling, however, did not indicate if all the character-
istics or only a pﬁrtion had to be satisfied to determine
whether or not a company can be considered as a growth one.
Babson and Babson eliminated thic point of confusion while
Amling did not. But Amling also uses some subjective concepts

and in this respect parallels Babson and Babson's theory.

AFrederick Amling, Investments (Englewood Cliffs, N.J.:
Prentice-Hall, Inc., 1965), pp. 583-5384.




bt
o8]

Quantitative Analysis

4 quantitative analysis of growth deals with facts and not
with personal thoughts and feelings. This section presents the
theories that attempt to measure the growth of a company quan-~
titatively. Investment analysts have dene quite a number of
studies concerning gquantitative growth and particularly the
growth effect upon earnings per share.

One of the most recent and extensive studies on growth
was conducted by Jerome Cohen and Edward Zinbarg.5 Although
their approach is initially similar to those in the previous
section, their final analysis was based upon strictly objective
factors. They consider sales, sales pattern, profits, develop-
ment of new products, and management as focal points of a
growth analysis. They define a growth company as "one whose

!
sales and earnings per share are increasing at a rate faster
that the growth of the nation's gross national product and
usually faster also than the average of the industry of which
the company is a part."6 Thus, they ignore the qualitative
"factors in their growth analysis and concentrate upon the
analysis of quantitative factors because the quantitative ap-
proach is easier to comprehend and convey to others., Each
rate of Iincrease is independently comgared with the rate of
growth of gross national product, Depending upon how each

rate of increase compares with the rate of increase in gross

5Jerome B. Cohen and Edward D. Zinbarg, Investment Analysis

and Portfolio Management (Homewood, I11l.: Richard D. Irwin,
Inc., 1967), pp. 249-355.

61bid., p. 566. '
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national product, a company can be classified as experiencing
exceptional growth, above-average grcwth, moderate growth, or
no growth. Thus, from the numerous focal points considered,
the growth evaluaéion is reduced to the calculation of the
rates of increase in sales and eérnings per shat_‘e.7

The basic problem encountered in this approach was that
both sales and earnings per share are separately éﬁmpared with
gross natioﬁal product which could indicate divergent trends.
Cohen and Zinbarg failed to comment upon.how to classify =2
compary which can be clasesified as having exceptional growth
in sales and no growtﬂ in earnings per share. This problem
can be eliminated by either combining sales and earnings per

share into one compound number or by using only one of these

as a measure of quantitative growth as does Value Line Invest-

ment Sﬁrvgz.

Five-year and seven-year growth rates for companies are

pubIished in reports entitled Value Line Investment Survey.s

The method of calculating these rates is based only upon cash
earnings per share. To compute the five-year growth rate for
J
1966, the average cash earnings per share for the three years

1965-1967 are compared with the average cash earnings per
share for the three years 1960-1962. The problem encountered

in this approach is that of reliability of using only cash

earnfngs per share as a measure of quantitative growth. A

?Ibid., pp. 264-2830

3?alue Line Investment Survey (New York: Arnold Bernard
and €o., Inc., 1967), p. 200.
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reduction in the number of shares outstanding and comstant or
even slightly declining cach earnings weculd result in rising
cash earnings per share, but in this case, the ratio would be
a misleading indicator of growth. In this respect Cohen and
Zinbarg's approach would appear to be better because they used
several characteristics.

John Bowyer im his study, Investment Analysis and Macage-

5353,9 increases the number of characteristics for measuring
quantitative growﬁh to three, i.e., sales, net income after
taxes, and earnings per share. He develops a statistical
method that is different from that of the authors previously
mentioned as he uses index numbers rather than dollar values.
He is careful to choose an unﬁiased base year to eliminate
possible distortions., Bowyer argues that the use of index
numbers increases data comprehénsion.lo In his model, percen-
tage increases in sales, net income after taxes, and earnings
per share are each computed separately. Table I is an example

of Bowyer's amalysis:

TABLE I

Bowyex's Indices of Growth
(Base Year is 1960 = 100)

Growth Factor ' 1960 1961 1962 1963 1964

Sales 100 104 106 117 127

Net income 100 149 156 164 217

Earnings per share 100 159 168 178 239
9

John W. Bowyer, Jr., Investment Analysis and Management
(Third Edition Rev.; Homewood, Ili.: Richard D. Irwin, Inc.,
1966), pp. 246-259.

10y41d4., pp. 247-248.
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The results of this company's growth could easily be
evaluated as: a 27 percent increzase in sales, a 117 percant
increase in net income; and a 139 percent Increase in earnings
per share.

Some of the problems encountered in Cohen and Zingarg's
analysis appear also in Bowyer's analysis. He does not reflect
upon the problem of possible divergent trends. He does not
alleviate the problem of using only one or two characteristics
of growth; additionally; he does not comSine the characteris-
tics into one composite measure of quantitative growth. MHow-
ever, his analysis is improved over Cohen and Zinbarg's by his
implementation of index numbers.

The eminent features of Bowyer's analysis are the use of
a greater number of characteristics of growth and the utiliza-
tion of index numbers. His analysis would have had more merit
if he had taken the weighted average of the three items listed
in Table I and used this as the measure of quantitative growth.
This would have given a single mezsure of growth such as

developed by Value Line but would have utilized a greater num-

ber of characteristics.
A methodology of evaluating the growth of a company by

using a number of characteristics which are combined in a

single factor has been proposed by Manowan Kisor, Jr.ll The

growth factor is computed by using the formula:

Rate of growth = (1 - payout ratio) x return on equitylz

11Manown Kisor, Jr., "The Financial Aspects of Growth,"
Financial Analysts Journal XX, No. 2 (March-April, 1964), pp. 46-51.

12

Ibid., p. 47.
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The payout ratio is the percent ¢f net zarnings paid ocut in
dividends. The return on equity is viewed as net earnings of
the company for an acéounting period divided by the average
owner's equity fof the same period, Although one of the
basic deficiencies, that of possible divergent trends, is
eliminated, there remains the problem of using too few charac-
teristics. This solution involves usingronly three accounting
characteristics: - dividends, net earnings, and owners' equity.
Kisor did not stop his analysis with just calculating the
growth factor. His theory includes an analysis of the company's
economic environment,'industzy dutlouk, and.the company's
position in the industry. The thecry thus is divided into four
parts, any one of which could show a divergent trend. Even
though his analysis combined the basic accounting data into cne
growth factor, the final analysis of determining the quantita-
tive growth of a company depended upon four independent parts.
Rélph E. Badger and Paul B._Coffman13 utilize the same
formula as Kisor in calculating a compound gréwth factor,
Badger and Coffman characterize a growth company as one that
has 2 high return on equity and a low dividend payout ratio,
They state that as long as a company's compound growth factor
is greater than zero it is a growth company.la Even though
the national economy's growth might be three to five percent,

the company is a growth company if its growth is zero to three

13Ra1ph E. Badger and Paul B, Coffman, The Complete Guide

to Investment Analysis (San Francisco: McGraw-Hill Book Company,
1967), pp. 109-112,

l41p4d., p. 112.
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percent. This is contrary to the idea presented by such authors
as Amling, Babson and Babson, and Cohen and Zinbarg that a
company must be growiné faste? than the nation's economy to be
censidered a growih company.

Badger and Coffman and Kisor have the correct concept of
calculatiung a simple compound growth rate from several account-
ing items. However, they fail to eliminate the effect of
inflation upon dollar wvaluves and utilize too few accounfing

items.

Conclusien

Analyses that contain any qualitative or subjective factors
as growth characteristies mugt be invalidated as accurate
attempts to measure the quantitative growth of a company. The
subjective factors cannot be m;asured and thus give an iInaccurate
conclusion to any analysis which contains them.

A survey of literature containing many quantitative analy-
ses indicates severzl deficiencies. The deficiency most com-
monly encountered is that only a limited number of characteris-
tics is being utilized by.the various authors. However, even
in theories that did use a larger nhmber, these are not com-
bined in such a way as to eliminate the problem of possible
divergent trends.

An imperfection found in all the theorieé encountered,
with the exception of John Bowyer's, was that the analysis is

in terms of current dollars instead of constant dollars which

distorts anv conclusions.
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CHAPTER I1I

THE GROWTH IVDEX MODEL

Chapter II presented several concepts for corporate growth
evéluation and the elements utilized by different authors. Some
of the growth factors are repeated in various concepts. The
growth index developed in this chaéter is a éombination of the
'growth factors and ratios that are used recurrently in concepts
of corporate growth. Tﬁis index combineé all the factors into
one composite index number, rather than analyzing the various
components separately ‘as has been done in some of the previous

studies.

Components of the Growth Index

/
It is proposed to use for the growth index a combination

of seven index numbers derived from the folilowing accounting
concepts:
1. Net sales
2, Net income
3. Total assets
4, Total owners' equity
5, The ratio of net income to total assets
. 6. The ratio of net income to total owners' equity
7. The ratio of net sales to total assets
The net sales of a company are the gross sales less returns
and allowances and cash discounts. Net sales help determine the
relative competitive position of the company withinm an industry.
A company must have sales befcre it can have any earnings, and

the annual growth in sales as compared to some standard is more

important than dollar value. The quantitative growth in sales

=
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is an important part of any company and thus must be considered
a vital part of the evaluation of the company's total quanti-
tative growth. |

The annual net income after taxes is Just as important as
sales. The common stockholder is concerned about net income
because dividends come from net income, Eince net income is
vital to the life of a company, the growfh of net income must
be censidered in the evaluation of the quantitative growth of
a company.

Total assets are the sum of current asssts, investnments,
intangible assets, and plant (fixed) assets., Current assets
include such items as cash, marketgble securities, and accounts
receivable, notes receivable, inventories and prepaid expenses.
Investments are items héld for an indefinite period of time, -
Intangible assets are assets which lack physical subgtance such
as patents and goo?will. Net value of plant or fixed assets
include land, buildings, machinefy and equipment. The total
assets of a company represent the book value of the company,
and the growth in total assets is thus another essential factor
in determining the quantitative growth of a company.

Total owners' equity is the balance sheet value of stcﬁk
plus retained earnings and paid-in surplus. The owners' equity
of a2 company represents the owners' claim to the residual
assets of the company (total assets ﬁinus liabilities). Growth
in owners' equity can result from an increase in common stock,

in retained earnings, and/or in paid-in surplus. Owners'
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equity represented by retained ezrnings is an important way of
internally financing the assets of a company. New 1Issues of
stock, as common or“préferred, increase the owners' equity
and represents an external method of financing the assets of

a2 firm. Convertible bonds afe external financing which could
ultimately increase owners' equity. Thus, the growth in
owners' equity must be assessed when evaluating the company's
guantitative growth.

The operating efficiency of a company can be studied by
relating real input to real output. A company must strive for
maximum efficiency in order to be competitiée in its industry,
and since the operating efficiency is so important it must be
used in determining the quantitative growth of the company.
This study uses the following measures of operating efficiency;
(1) net income to total assets, aﬁd (2) net sales to total
assets.

The earning power of a company can be measured by the ratio
of net income to total assets. This is an indication of the
ability of the company to earn profits. -The ratio of net sales
to total assets, represents an approximation of the turmover
of assets. This is a representation of exactly how hard total
assets are being used in generating the sales of the company.
Both of these ratios are impoftant tﬁ any company and thus
are included in the growth index.

The last component used in computing the growth index is
the comparison of net income to total owners' equity. This is

a financial ratio measuring the effectiveness of the cempany's
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management in employing entrusted capital.

Computation of the Growth Index

Appendix A 1§sts the firms from whiech the test companries
were randomly selected. It was essential that financial state-
ments from 1950 to 1966, including a2ll the data necessary for
the desired computétions, be available., The raw data for the
.eight test companies are presented in Appendix B. For later
application, these were converted into constant 1957-1959
dollars, using the wholesale price indices that are shown in
Appendix C.

The constant dollar data were then converted into index
number form by dividing the 1950 constant dollar value into
each of the yearly constant dollar values from 1951 to 1966.
This conversion was made for e%ch of the seven growth components.
The yearly index numbers for each of the seven growth components
for the test companies are presented in Table 2,

The yearly growth indices for each test company were calcu-
.lated by summing the yearly index numbers of the seven growth
components. These are presented in Table 3 and plotted on
Graph 1. The base year of 1950 had an index of 700 forrall
the companies analyzed. The GNP was also converted into index
number form and multiplied by 700 to ﬁut it on the same basis
as the company growth indices; thie conversion is shown in
Table 4.

To éompare each company's quantitative growth with that of

the national economy, a simple linear equation was used. Using
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the netional economy's growth factor as the independent variable
and the company's calculated growth index as the dependent
variable, the slope of the line was determined, The slope of
.the regression line determined whether the company's growth was
as-fast or faster than the national ecﬁnomy's growth factor.

If the slope of the regression line was positive and greater
than one, the resulting growth index was increasing at a rate
|faster than the growth rate of the national economy. If the
slope of the regression line was positivé but less than one,
the calculated growth index was increasing but at a-rate less
than that of the national economy., Thus, the company was not
keeping pace with the national economy and not maintaining its
natural growth. Graphs 2-9 indicate the points determined by
plotting the company's growth jindices againstiGNP, and the

slopes of the simple regression lines formulated by the points.

Weighted Versus Unweighted Index Numbers

Throughout the literature review, none of the authors
_attempted to "weight" any one of their components over another.
Weights are applied to items in such a way as to account for
their relative significance in the overall situation that is
being described. It is very difficult, if not iméossible, to
determine which is more significant, éales or net income, assets
or owners' equity, as in the long rum it is unlikely to have
one and not the other. Therefore, the application of weights
to indicate the relative significance of the various components
of the growth index would have been purely arbitrary and a

matter of personal judgment.
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Not all the factors or components utilized by the various
authors in the literature reviewed were used in the growth index,
Only those quantitativé components which were employed repeat-
edly and assumed to be most significant were used. No attempt
was made to determime their relative significance and all were
assigned egqual weigh!:s..'1 This was done by fir#t converting
the components to index numbers, thus eliminating the possibility
lof welghting by relative magnitude., The composite growth index
was then calculated by éumming the sevenrindex numbers, thus

providing equal weighting for each.

linadvertently there is some welghting due to the fact
that some accounting items were used more than once.



Year
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966

TABLE 2

INDEX NUMBERS OF QUANTITATIVE GROWTH FACTORS?

Alpha Portland Cement Company

Quantitative Growth Factor

S

1 2 3 4 5 6 7
100 100 100 100 100 100 100
76 76 110 103 72 . 94 94
77 78 107 105 76 98 98
75 75 105 105 75 100 100
112 112 105 114 122 108 109
109 106 108 123 123 113 116
-132 131 108 129 159 120 121
71 95 66 107 116 162 122
63 . 86 65 112 108 172 126
94 113 80 130 152 16l 135
65 79 90 142 103 158 131
51 59 86 134 79 157 133
47 57 87 141 77 162 134
23 34 65 129 47 199 136
24 - 37 67 132 48 197 128
7 12 60 123 15 206 126
5 8 56 116 10 206 121
Legend:
. Quantitative Growth Factors
1 = Net income to total assets
2" . = Net income to owners' equity
3 = Net sales to total assets
4 = Net sales
5 = Net income
6 = Total assets
7 = Total owners' equity

8Data from Appendix B
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. Year

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966

TABLE 2 - (Continued)

Beech Aircraft Corporation

Quantitative Growth Factors

1 2 3 4 5 6 7
100 100 100 100 100  10C 100
30 12 80 182 114 226 94
88 243 169 494 257 292 106
141 473 305 754 348 . 247 74
236 498 195 413 501 212 101
290 411 223 396 515 177 125
213 321 170 357 446 209 139
163 281 180 470 425 261 152
165 212 171 423 409 248 193
178 225 144 386 479 269 213
186 . 240 136 423 581 312 242
101 122 101 308 307 305 252
110 134 90 290 353 321 264
72 920 95 316 238 332 266
114 145 128 455 405 355 279
165 211 132 514 646 391 306
203 286 137 670 998 491 349
Cessna Aircraft Co.
100 100 100 100 100 100 100
143 316 | 151 338 320 223 101
167 402 187 513 457 274 114
163 293 200 537 438 269 150
329 576 216 549 -835 254 145
382 622 213 591 1058 277 170
379 726 189 729 1460 386 201
318 568 182 728 1273 400 224
374 581 215 873 1518 406 261
494 . 648 209 1049 2482 503 383
437 512 197 1017 2258 5L7 441
294 346 156 836 1622 552 468
261 299 159 884 1446 554 484
271 321 162 947 1590 586 495
350 429 181 1200 2320 662 541
399 540 171 1432 3353 840 621
371 377 171 1892 4094 1103

710.
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TABLE 2 - (Continued)
E. I. DuPont De Nemours & Co.

Quantitative Growth Factors

Year : 1 2 . 3 4 5 6 7

1950 100 100 100 100 100 100 100
1951 60 63 109 108 66 99 103
1952 62 56 105 110 65 105 117
1953 ) 61 54 107 119 68 111 125
1954 85 71 99 114 98 115 138
1955 96 80 101 125 119 124 149
1956 : 78 63 91 115 98 127 156
1957 75 60 89 114 96 127 159
1958 62 - &4 79 103 80 131 184
1959 72 . 51 86 116 97 135 189
1960 62 44 83 117 87 141 199
19€1 64 45 80 120 96 150 211
1962 76 55 96 131 103 137 188
1963 83 62 107 139 108 130 175
1964 95 78 131 149 107 113 147
1965 75 - 59 131 159 91 121 154
1966 . 67 54 129 163 85 127 158

International Business Machines

1950 . 100 100 100 100 100 100 100

1951 : 64 . 75 94 113 76 120 102
1952 R 73 109 139 80 128 109
1953 © 59 76 110 168 90 153 120
1954 . 74 94 114 187 122 164 129
1955 80 97 125 222 142 178 146
1956 81 102 - 133 269 163 202 159
1957 74 71 128 346 199 269 282
1958 _ 90 . 86 130 395 275 305 318
1959 94 . 85 131 433 311 329 365
1960 99 85 131 471 356 361 417
1961 106 86 134 555 438 415 508
1962 92 86 113 631 511 558 592
1963 132 920 145 674 613 465 681
1964 . 117 94 137 1053 904 771 959
1965 115 91 133 1148 989 ~ 862 1084

1966 102 78 127 1324 1059 1041 1355



Year

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966

1950
1951
‘1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966

TABLE 2 - (Coatinued)

Kansas Gas and Electric Co.

Qﬁantitative Growth Factors

1 2 3 4 5 6 7

100 100 100 100 100 100 100
93 9% 112 105 88 94 94
85 90 96 119 104 123 116
83 90 92 136 122 147 135
95 103 101 "152 143 150 139
83 89 94 160 141 170 159
90 - 96 93 167 162 179 169
90 . 96 96 168 158 175 165
93 98 97 171 164 177 167
96 102 99 179 173 180 171
94 93 23 184 186 "197 199
90 92 94 196 189 210 206
92 94 100 217 200 217 213
99 -105 105 232 220 221 210

100 105 103 235 226 227 215
99 104 101 236 230 232 221
94 106 98 246 236 251 223

Kansas Power and Light Co.

100 100 100 100 100 100 100
82 82 101 101 82 100 100
85 91 101 107 90 106 99
82 78 105 114 89 109 114
88 90 103 121 103 117 115
23 96 . 112 131 109 117 113

106 103 117 137 125 117 121

102 102 118 137 119 117 117

102 102 119 138 119 116 116

120 107 126 148 141 118 132

114 103 125 153 139 123 136

110 104 119 158 147 133 141

111 104 122 168 153 137 147

111 103 126 177 156 141 152

117 108 126 184 171 146 158

117 108 124 188 177 151 163

119 110 126 193 182 153 166

27



Year

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966

TABLE 2 - (Continued)

Piper Aircraft Corp.

Quantitative Growth Factors

1 2 3 4 b 6 7
100 100 100 100 100 100 100
204 263 101 136 274 . 135 104
118 161 135 226 198 168 123

84 124 149 282 159 189 129
104 132 139 254 189 - 183 144
257 386 140 364 664 259 172
332 451 148 504 1128 340 250
319 364 142 506 1134 356 312
238 251 134 502 889 374 354
244 264 137 622 1107 453 420
204 187 106 724 1391 682 743

56 46 94 566 338 604 730
105 92 50 600 699 664 758
141 126 93 685 1032 733 816
192 189 106 971 1754 913 928
238 224 121 1219 2399 1006 1072
197 214 106 1393 2580 1313 1207



29

600. 6%01 6671
6429 8201 €221
#6505 1101 fANAN
9¢79¢ 996 Z611
600¢ rarl) TETT
VAR KA ¢16 LLOT
gcL0Y N@w L3701
LYZE 268 0001
ehie £is L96
£E1E (AR 8476
£51¢€ 9¢8 GG6
[A/FAA 144 968
SHTT 9€L Vi)
9111 169 coe
6211 089 [AYA
L121 L%79 189
004 004 00L
o) "0) I3Vl T0D Ori3ooTd
_a3exoary B asmog : R seYy
aadrg sesuey] sesuey

L80S
iy

weEoy
08¢
€867
£%72¢
6161

R L7AN

66GT
0LET
6011
686

588
9.1
102
SH9
00L

WHY

|
|

!

8L 6168 hE1E es
6L mmmh 79¢€2 6178
<18 £895 2881 £€9
08 TLEY 80%1 £€9
98/ 880% 29¢1 904
99L T0EY G6%T 669

‘ g€eL 8.€S 02172 894
9%/ 89.6 €681 998
<89 82¢Yy 0281 (4%
124 769¢ 1€6T 8¢l
BZL 690% GG8T 006
6. £TIEe 8tie 661
81L %062 9512 [4:74
cho 0507 hee g9
619 #1112 6%91 6£9
#19 £6ST 699 GZ9
004 004 00L 00L
0D X %) *dxo) "0 Juowo)

sanoway o(g 2IBIDATY 3IBIDITY pueTl1og
juogng ‘I ‘d PUSED) yooayg eydyy

i
(00 = 0S6T)
SHDIANT HINOED

€ d719VL

92961
G961

7961
€961
2961
T961
0961

6661
8661
LG61
9661
5661

7661
€G61
2661
1561
0561

aesk



TABLE 4

GROSS NATIONAL PRODUCT?®

CONVERTED INTO INDEX NUMBER FORM

AND MULTIPLIED BY 700

(1950 = 700)

Year
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965

1966

2pata from Appendix D.

700

755

778

814

803

' 863

880
894
882
940
963
981
1046
1088

1144

1218 -

1288

- 30
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8From Table 3
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CHEAPTER 1V

EVALUATION OF FINDIRNGS

Gfowth Indices

The findings presented in Chapter III indicate that on the
basis of the model .developed the quantitative performance of &
company can be evaluated., Craph 1 showed the relatiouship of
the individual indices and illustrates that in a comparison
only companies in the séme industry can $e meaningfully com-
pared. Thus, for example, IBM is commonly recognized as a
growth company, but its growth indices are below those of Cessna
Aircraft Company and Piper Aircraft Corporation. IBM, however,
has shown a steady climb, and the two aircraft companies have
had large drops and rises which indicate erratic growth. The
two utility companies, Kansas Gas and Electriec and Kansas Power
and Light, have shpwn steady and stable increases in their
indices. However, the increases have not been as great as
.those of . IBM. This pattern would be expected because the
utility companies are closely regulated by the government and
IBM is not. Additiorally, the type of pro&uct produced and
scld differs greatly between the two. It is unlikely tkat
utility companies can create new products whéreas IBM creates
new products and thus inéreases the demand for its products.

The selection of the base year can also affect the results.
The year 1950 was selected as the base year in this study be-

cause the period 1950 to 1966 contains an economic cycle, The
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dollar values of the raw data for the aircraft companies were
very low Iin 1950, whereas IBM's data were already at a high
level. For example, Cessna Aircraft Company had a sales of
$7,158,499 and net income of $227,052 in 1950 whereas IBM had
sales of $214,916,717 and net income of $33,301,309 in 1950,
Thus, a $5,000,000 increase in sales for both would amount to
a 70 percent increase for Cessma Aircraft Ce., and a 2 percent
‘increase for IBM. The relative magnitude of the dollar values
allowed the aircraft cﬁﬁpanies to grow qﬁantitatively at a
faster rate than IBM. This original differential in dollar
values is the major reason for two of the aircraft companies'
growth indices being above IBM's. If 1958 had been selected
as the base year, IBM's growth indices would have been above
those of each of the test companies, and Cessna and Piper
Aircraft growth indices would have fallen between IBM's and
Kansas Gas and Electric Company's. This difference in dollar
~ values due to the éelection of the base year does not impede
the analysis as long as comparisons are made within an industry.
In this paper a company is considered a growth company
if (1) its computed growth index is increasing, and 1f (2) its
growth is increasing faster than the growth of the national
economy.‘ When a company's calculated growth indices are com-
pared with the GNP indices, as in Graphs 2 - 9, the real growth
of the company can be evaluated. Thus, for example, the growth
indices of Alpha Portland Cement Company indicate a regression

line having a negative slope, (-0.29) in Graph 2. This
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indicates that this company has bezn declining while the
United States economy has been increasing.

E. I. DuPont De Nemours and Company's computed growth
indiees in Graph 1 indicate a stable company with slight in-
creases and declines over the 17-year period, The slope of
the regression line, (+0.29) in Graph 3 also indicates that
this company's growth during the past 17 years has fallen
behimd that of the national ecconomy. It has not even accoup-
iished its natural growth, requiring at least a slope of +1,

Beech Aircraft Corporation's indices appear to be lowest
of the three aircraft companies, but it has grown faster than
the nmational economy, as is indicated by its regression line
slope of +1.88, As a result, it can be classified as a growth
company because its quantitative growth was greater than the
natural growth of the United States econoﬁy.

Cessna Aircraft Company demonstrates the greatest quanti-
tative growth of tﬁe three aircraft companies, and when compared
with the growth of the national economy, its regression line
slope appears to be +11.46. See Graph 5.

Piper Aircraft Corporation's growth indices had a slope
of +10.28 when coméared with the GNP indices in Graph 9. This
slope was lower than Cessna Aircraft Company's but higher than
Beech Aircraft Corporation's.

The growth index model presented in Chapter III indicates
that of the three companiesvin the light aircraft industry
Cessna Aircréft Company appears to have achieved the greatest

quantitative growth. Its growth index in 1966 was 8919 while
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Piper Aircraft Corporation's was 7009 and Beech Aireraft Corpor-
ation’s was 3134, When the coampanies' growth indices are com-
pared with those of the natiomnal economy for the l7-year

period, again Cessna Aircraft Company's quantitative growth

has been better than the other two, All three cpmpanies can

be classified as growth companies,

IBM accomplished a regression line slope of +8.16 when
compared with the GNP indices for the l7-year period, as is
sﬁown in Graph 6, The yearly growth indices of IBM have been
stable and constantly increasing over the entire period which
none of the other test companiles were able tbo accomplish,

IBM®s growth indices fulfilled the requirements for classifica-.
tion as a growth company.

The two utility companies increased at about the same
rate as the GNP index. Kansas Gas and Electric Company shows
a slope of +1,06 in Graph 7, and Kansas Power and Light
Company's tegressioﬁ line slope in Graph 8 is +,75, The growth
of these two companies has been steady, a result to be expected

of a government regulated public utility,

Comparative Analysis of Various Quantitative Growth Theories
In order tc be a superior measure of the quantitative
growth of a company, the growth index calculated in this papei
must be compared with other measures of quantitative growth as

presented in Chapter II. The deficiencies of the numerous
growth theories were presented at the end of Chapter II. The

following comparisons are made to indicate how the growth
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index eliminates the deficiencies of the other theories, thus
proviag that it is a superior measure of the ﬁuantitatiVe
growth of a company.

The first combarison is with the Cohen and Zinbarg analysis
as presented on page 12 of this paper., Table 5 presents the
rates of increase or decreaselin sales and earnings per share
for Kansas Gas and Electric Company. According to their analy--
sis, these two accounting items are compared with the réte of
increase in Gross National Product, GNP. .In 14 of the 17 years
used, the rate of increase in Kansas Gas and Electric Company's
sales was above the rate of increase in GNP, 1In only 9 of the
17 years the rate of incfease,in their earnings per share was
above the rate of increase in GNP, An immediate problem occurs
in attempting to classify this company as one having exceptlonal
growth as indicated by sales or as one having moderate growth
as inéicated by earnings per share,

In this case é%amplés of divergent trends were evident in
five of the years amalyzed im Table 5, In 1951, 1952, 1955,
1960, and 1962, sales increased faster than GNP while earnings
per share did not inqrease as fast as GNP, In each of these
years Cohen and Zinbarg's analysis could not be used because
of the divergent trends. When the rate of increase in the
growth index computed in this paper 1s compared with the rate
of increasé in the GHP, the divergenﬁ tren@s are eliminated.
The comparison indicates that in only & of the 17 years was

the growth index increasing faster than GNP, This is also



Year

1951
‘1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
‘1963
1964
1965

1966

TABLE

5
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COHEN AND ZINBARG ANALYSIS VS, CALCULATED GROWTH INDEX

Cohen and Zinbarg Analysis

Kansas Gas and Electric

Percent of

Percent of Increase (Decrease) Increase
Earnings (Decrease)
Per In

Sales® ShareP anp®

15.4 (9.6) 7.9

15.1 0 3.0

15.% 21.1 4?6

13.4 "16.3 (1.4)

8.8 {51.5) 7.5

11.6 15.5 2.0

6.7 4.5 1.6

4.6 1.7 (1.3)

6.8 9.§ 6.6

3.8 0 2.5

6.4 2.2 1.9

10.5 6.4 6.6

1.4 14.0 4.0

1.8 4.7 5.1

13 2.8 6.5

7 6.5 e ¥
8Calculated from data in Appendix B
Calculated from data in Appendix B
€Calculated from data in Appendix D

dCalculated from data

in Table 3

Percent of
Increase or
(Decrease) In
The Calculated
Growth Index

@.7)
7.5

10.0
9.8
1.4
6.6

(0.7)
2.0
3.4
4.7
2.9
5.1
5.3
1.7
0.9

2.6



indicated in Graph 8 in Chapter III where the slope of regrec-
sion line is only +0.75. A slope of +1.,0 would indicate that
the company was growing equzlly as fast as gross national
product, When the- growth index is calculated to determine the
quantitative growth of a company, a conclusive analysis can be
made, This may or may not be the case in Cohen and Zinbarg's
analysis,

The next comparison is between the computed growth index
and Bowyer's analysis as presented in Chapter II, This compar-
ison is presented im Table 6, The index numbers used in
Bowyer's analysis are calculated in the same way as the index
"numbers in the growth index agalysis. Bowyer utilizes the net
income of a company in addition to sales and earnings pef share
as used in Cohen and Einbarg's(analysis. However, Bowyer's
analysis does not eliminate the problem of divergent trends
because he analyzes the three index';umbers separatel&. But,
the addition of net income does allow for a weighting of trends.
Two of the accountimng items could indicate an upward trend
and one a downward trend and by weighting the three 1items
equally, the company would be a growth company.

Bowyer's analysis is based upon the rate of increase in
thé index numbers of the three accounting items. The rates
of increase are calculated in Table 6 along with the percent
of increase or decrease in the growth index, The percent of
increase is the percentage from one year to the next, As

shown in Table 6, the percent of increase or decrease in net
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BOWYER'S GROWTH ANALYSIS VS, CALCULATED GROWTH INDEX

Bowyer's Analysis

E. I. Dupont De Nemours and Co. Percent
Index Numbers Percent Tncrease (Decrease) Increase or

Earnings Earnings (Decrease) In

Net Per - Net Per The Calculated

Year Sales? IncomeP _ShareS Sales Income Share Growth Indexd

1950 100 100 100

1951 108 66 64 8.0 (34.0) (35.7) (12.3)
1952 110 65 64 1.9 {1.5) (0.8) 0.8
1953 119 68 66 8.2 4.6 3:8 4.2
1954 114 98 97 (4.2) 44,1 46.4 11.3
1855 125 119 119 9.6 21.4 - 22.6 10.6
S i - a5 98 98  (8.0) (17.6)  (17.5) (8.3)
1957 114 96 96 (0.9) (2.0) (2.0) (1.0)
1958 103 80 80 (9.6) (16.7) (16.7) (5.4)
1959 116 97 96 12.6. 21.3 20.5 9.4.
1960 117 87 87 0.9 (10.3)  (9.9) (1.7)
1961 120 96 95 2.6  10.3 9.6 4.5
1962 131 103 103 9:2 Fud 8.1 2,6
1963 139 108 107 6.1 4.9 4.5 2.3
1964 149 107 106 7.2 0.9) (0.9) 1.4
1965 159 91 90 6.7 (15.0) (14.9) (2.8)
1966 163 85 . 84 2.5 (6.6) (7.5) (1.3)

8From Table 2

bFrom Table 2

€Calculated from data in Appendix B
dgcalculated from data in Table 3
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income and earnings per share closely parzsilel each other.
These would tend to dictate whether the company is growing or
not,

The growth index ecalculated in this paper combines seven
accounting items into one measure of the quantitative growth
of a company. Sincg only one numerical value is used to eval-
uate the growth, the problem of divergent trends is eliminated,
The percent of increase or decrease in the growth index is not
of major importance. Bowyer did not compare the rates of
increase or decrease in sales, net income, and earnings per
share with those of GNP, His analysis is, therefcre, incomplete
because he has no base from wpich to measure quantitative
growth. The importance of comparing the items in an analysis
with GNP has been indicated by{numerous authors.1 Again, the
growth index analysis is superior to Bowyer's analysis just as
it was to Cohen and Zinbarg's analysis because it does eliminate
the problem of diveigent trends, and it compares the company's
quantitat;ve growth with that of the national economy.

Badger and Coffman's analysis is based upon the formula
given on Page 15. This formula is based upon tﬁe-payouc ratio
end the return on equity., The formula has been solved for
each of the 17 years for Beech Aircraft Corporation and
Kansas Power and Light Company and are listed in Table 7,

This table also includas thé calculated growth indices for

both companies,

lAmling, Babson and Babson, and Cohen and Zinbarg.



TABLE 7

BADGER AND COFFMAN ANALYSIS VS,

CALCULATED GROWTH INDEX

Badger and Coffman Analysis
Compound Growth

The Calculatﬁg

47

3calculated from formula on page
bprom Table 3

Factord Growth Index
] Kanssz Kansas
Year Beech Aircraft Power & Light Beech Aircraft Power & Licht
1950 1.26 4.62 700 700
1951 2.87 . - 2.84 869 647
11952 13.00 3.53 1649 680
1953 22.20 2.86 2342 691
1954 27.87 4.97 2156 736
1955 22,22 4.33 2138 771
1956 15.93 5.30 1855 826
1957 13.62 4.76 1931 812
1958 9.06 4.61 1820 813
1959 10.15 5.41 ¢ 1893 892
1960 11.60 4.93 2120 892
1961 3.18 7 5.00 1495 912
1962 3.97 5.02 1362 942
1963 .95 4.88 1408 966
1964 5.01 . 5.46 1882 1011
1965 9.76 5.37 2364 1028
1966 14.81 5.48 3134 1049
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Badger and Coffman's analysis does gliminate the problem
of divergent trends as encountersd in the two previous analyses,
The major deficienciles in this analysis are that not enough
accounting items or growth characteristics are utilized and
that corrections are not made for inflation. Corrections for
inflation are made by using ccnstant dollars and index numbers,
both of which are used in the growth index analysis developed
in this paper. The formula used by Badger and Coffman uses
tﬁree accounting items as compared to the.seven used Iin éalcu-
lating the growth index,

Another deficiency in Badger and Coffman's analysis is that
no comparison is made between the rate of growth calculated in |
the formula and the growth in the gross national product, This
is the same problem as encountered in the previous analysis by
Bowyer., The growth index analysié does make a comparison with
GNP as done in Graphs 2 - 9 in Chapter III., The calculated
growth index thus ei;minates the deficiencies inherént in
Badger and Coffman's analysis,

These comparisons and tables have conclusively indicated
that the growth %ndex developed Iin this paper is superior to

previous theories of measuring quantitative growth,

External Variables

The economic condition of the national economy has a sub-
stantfial effect upon any business concern. The period of time
used in this study incorporated a period of general economic

prosperity, If there had been more fluctuations or a deep
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recession, the selection of a base year for the index number

would have been more critical to the analysis'than it was in
-

this case., The growth'index does take into account fluctua-

tions in the natiohalreconomy and in general business condi-

tions.,

The Vietnam conflict has influenced ;he economic condition
of the United States, A conflict such as this would normally
have a tremendous effect upon the growth of the aircraff
indfstry. There has been an increase in #he dollar sales of
_milifar§ coﬁtracts for Beech, Piper, and Cessna, but the
percentage of military sales to totdl sales has not changed
very much for any of the ﬁhree companies. Piper Aircraft
Corporation has less than 1 percent of its sales from military
contracts, Beech Aircraft Corporation and Cessna Aircraft
Company have fluctuated around 40 percent and 20 percent,
respeetively, for military contracts, It was concluded that
the military sales ﬁave ﬂot been the primary cause for the
quantitative growth of these three companies,

The public utilities are not directly related teo increased
spending during am armed conflict, The inflation which follows
most armed conflicts does influence the growth qf public
utilities because of the increased demand for expansion of its
facilities, The effects of inflation are minimized when the
grovth index presented in this paper is utilized to measure
quantitative growth, The effects of inflation are minimized

in the growth index due to the use of constant dollars rather
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than rea2l dollars and the use of index numbers which eliminate

iaflation from the base year to any other year,

Conclusions

The growth index presented in the paper does provide an
effective and accurate method of comparing the overall quanti-
tative growth of # éompany with other companies inm the samre
dndustry., Cessna Aircraff Company was determimed to have had
greatest quantitative growth of the three aircraft companies
presented. Kansas Gas and Electric Company had the greatest
growth of the two publ@c utilities presented. The determina-
tion of which company had the greatest quantitative growth was
not completed until the compaﬁy's calculated growth indices
were compared with the growth indices of the national economy.
This deter@ines if the companiés had true quantitative growth
as defined in this paper by determining the slope of the regres-
sion line for the data; growth index versus GNP indices. A
summary of the slopes of the regression lines for all eight
fest companies is as follows:

Table 8

Slope of Regression Line of Calculated Growtﬂ Index
Vs, GNP Index

Company ) Slope
Alpha Portland Cement Co, ' -0.29
Beech Aircraft Corp. +1,88
Cessna Aircraft Co, +11.46
E. I. DuPont De Nemour's & Co. +0.,29
International Business Machines +8.16
Kansas Gas and Electric Co. +1.06
Kansas Power and Light Co, +0,75

Piper Aircraft Co. +10,28
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The- test comwpanies which accemplished the requirements
for being classified as a growih company were:
Beech Aircraft Cocp.

Cessna Aircraft Co,
International BRusiness Machines Corp.

Kansas Gas and Electric Ca,
Piper Aircraft Corp,

The growth index developed in this paper proved superior
to the quantitative growth analyses of Cohen and Zinbarg,

Bowyer, and Badger znd Coffman, It eliminated the deficiencies

in 2l1) of these analyses,
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CHAPTER V
SUMMARY

 This study was undertaken because of the common and trite
usage of the term "growth company", This has been a term
used in many annual reports and printed materials, all without
2 common definition of the term and in mapny cases having
varying meanings. Chapter I presented the reasons for measur-
ing quantitative growth and the probleuns éncountered in
measuring the quantitative growth of a firm,

In the following parts an attempt was made to develop a
Eomposite grovth index for measuring more accurately the over-
all gquantitative growth of a companf. In the growth index
formulated in this paper no new accounting terms are used,

It is based on the same accounting concepts as used by other
authors, but it combines these in a manner that permits a
definite and validimeasurement of the quantitative growth of.
a company. Some of the more significant methods of measuring
quantitative growth are presented in Chapter I1l1. Each was
found to have some deficiencies, either of creating the
problem of divergeﬁt trends, of utilizing too few accounting
terms, of using subjective characteristics, or of using
actuzl dollar value data, The deficiencies of each author's
study were indicated, discussed, and comparisons between
studies were made.

-Tha groﬁth index was presentéd in Chapter IIL, along with

. the methodolegy used to calculate it, The growth index was
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composed of seven index numbers. Index numbers were used to
provide a basis from which to mezsure the quantitative growth
of a company. The originasl data presented in Appéndix B was
converged to constant 1958 dollars by using the factors in
Appendix C., Thils was done before calculating the index
numbers and to elim{nate the effects of inflation upon the
analysis, The growth indices were then compared to the index
nunbers for Gross ﬂational Product (in constant dollaré) to
determine how the company's quantitative growth compared to
that of the national economy. This was done inVGraphs 2 -9
in Chapter II11, On the basis of the author's growth model a
company can be said to have quantitative growth only if it
has grown faster than the national economy,

The comparisons of the grqyth indices versus Gross Natiomnal
Prodact do indicate what is expected of the companies in certain
industries such as the utilities. The results of the compar-
isons serve as am a&ditional reason for using the growth index
to measure the quantitative growth of a company.

The comparisons of the various methods of analyzing the
quantitative growth of a company were presented in Chapter IV,
The discussions in-this Chapter point out that the growth
index analysis did eliminate the deficiencies of the other
methods of analysis, Conclusively, the growth index utilized
a larger number of accounting terms, related them to the
national economy, and combined them in such a way that the

quantitative growth of a company could be determined, Therefore,



the growth index analysis appears to be supericr to other

analyses for determining quantitative growth.

54



APPENDIX A

LIST FROM WHICH THE TEST COMPANIES WERE SELECTED

Aeronca Aircraft Corp.

Alpha Portland Cement Co.

Beech Aircraft Corp.

Burroughs Corp.

California Portland Cement Co,
Celanese Corp. of America

Cessna Aircraft Co..

Dow Chemical Co.

E. I. DuPont De Nemours and Co,
General Electric Co.

Giant Portland Cement Co.

Grumman Aircraft Engineering Corp.
Honeywell, Corp.

International Business Machines Corp.
Kansas City Power and Light Co.
Kansas Gas and Electric Co.
Kansas-Nebraska Natural Gas Co., Inc.
Kansas Power and Light Co., Inc.
Lone Star Cement Corp.

Monsanto Chemical Co, _
National Cash Register Co.

Pfizer {(Chas.) and Co., Inc.

Piper Aircraft Corp.

Radio Corporation of America

Ryan Aeronautical Co.

Sperry Rand Corp.

Union Carbide Corp.

United Aircraft Corp.

Western Power and Gas Co., Inc.
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APPENDIX C

WHOLESALE PRICE INDEX
Industrial Commodities
(1957-1959 = 100)

Machinery

and
Year Equipment?®
1950 72.5
1951 79.4
1952 81.1
1953 . 82.1
1954 83.2
1955 85.7
1956 g2.0
1957 97.5
1958 100,0
1959 102.1
1960 , 102.9
1961 102.9
1962 102.9
1963 103.1
1964 103.8
1965 105.0
1966 108.2

.~ ®goard of Governors of the Federal Reserve System, Federal
Reserve Bulletin, ILV, No. 12 (December, 1959), p. 1540 for years
1950-1958; LIII, No. 8 (August, 1967), p. 1424 for years 1958-1966.




4y, s. Departmént of Comr rce,
The National Income and Product Accounts_o

APPENDIX D

GROSS NATIONAL PRODUCT
{(Billions of 1958 dollars)

Gross National

Year Product?
1950 355.3
1951 383.4
1952 395,1
1953 412.8
1954 407.0
1955 -438.0
1956 446.1
1957 452.5
1958 447.3
1959 475.9
1960 487.7
1961 497.2
1962 529.8
1963 551.0
1964 581.1
1965 616.7
1966 652.6

Office of Business Economics,
f the United States, 1929-

1965, p. 4=5.
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ABSTRACT

This study was undertzken to expand upon the existing
theories of the quantitative growth of 2z cempany. A majority
of the theories previously published ifinvestigated company
growth in three basic areas, qualitative, quantitative, and
combined qualitative and quantitative. This study reviews
some of the theories presented in the combined gqualitative and
‘quantitative, and quantitative areas,

The literature review indicated that all previous studies
had at least one of the following deficiencies: creation of
the problem of divergent trends, utilization of too few
accounting terms, use of subjective components or use of
actual dollar value data. The deficiencies of each author's
study were indicated, discussed, and comparisons between
studies were made.

The purpose of this study was to formulate a model which
could be used to méasure the overall quantitative growth of a
firm. This growth index model utilized seven quantitative
.growth characteristicsr(net sales, net income, total assets,
totzal owners' equity, and the ratios of net income to total
assets, net income to total owners' equity and net sales to
total assets) and combined these characteristics into one
composite growth index. The growth index was then employed
to analyze the overall quantitative growth of a company with
other companies in the same industry and with the economic

growth of the nation., For this study a company was considered



a growth company if its computed growth index was increasing
and if its growth indices were increasing faster than the
national economy's.

The growth indices were 2 summation of seven components
or characteristics which were ir index number form. The index
numbers were constructed from constant dollar déta. A total
of seventeen years ;f data was selected with 1950 being
selected as the base year for the index numbers. Growth indices
for eight test companies were calculated and compared to the
growth of the naticonal economy as measured by gross national
product in constant dollars. The slope of the line formulated
by usimg the national economy's growth indices as the indepen-
dent wariable and the companf‘s calculated growth index as
the dependent variable determined the company's rate of growth
over the national economy's. ; growth company's indices must
be increasing at a rate as fast as the rate of growth of the
national economy in order tc achieve at least natural growth.
Natural growth was obtained if the slope of the linear regres-
eion line was one or greater. Some companies were evaluated
with the other companies within the same industry. This
analysis was done for three aircraft companies in the light
aircraft industry.

A comparison was made between the growth index calculatéd
in this faper_and several of the theories in the literature
xeview, The comparisons indicéted that the calculated

growth index did eliminate the deficiencies encountered in

the other studies. The conclusions were that the calculated



growth index did indicate the quantitative growth of a company
and did appear superior to the other theories for measurirng

the quantitative growth of a company.



