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CHAPTER 1
INTRODUCTION

Cooperatives perform many important functions in Oklahoma's
agricultural marketing system. In performing these functions,
Oklahoma cooperatives marketed a net volume of 192 million dollar’s
worth of farm’products in 1963, Including intercooperative business
(gross business), the value of farm products marketed by cooperatives
was 300 million dollars,

Ninety-seven farmer cooperatives handled grain in Oklahoma in
1963, These cooperatives did a gross business of 191 million dollars
and a net business of 90 million dollars. Eighty=two of these firms,
with an estimated membership of 54900019 were listed as grain cooper-
atives by the UnitedStates Department of Agriculture. As a result of
this volume of business, Oklahoma ranked 10th in the marketing of
grains by cooperatives among the fifty states in 1963, In 1954 the

state ranked 12tho2

lBo L. Swanson, Statistics of Farmers Cooperatives 1962-63,
United States Department of Agriculture, Farmer Cooperatives Service,
General Report No, 128 (Washington 1965), pp. 47-48,

These figures must be considered conservative because the figures
do not include cooperatives established out-of-state with branches in
Oklahoma. The exact number of grain cooperatives in Oklahoma is not
known., However, Commercial Grain Warehouses in Oklahoma, Oklahoma
State University Extension Service, (Stillwater, 1965), Leaflet 54-499
includes 128 grain cooperatives.

21bid, p. 28,



Many early cooperatives were established to provide marketing
outlets as the grain industry developed in Oklahoma., Where outlets
already existed, cooperative elevators were often established by
grain producers to reduce marketing margins; therefoxe making the
industry more competitive, With the development of thé grain industry
in the state, farmers turned to cooperatives for markeﬁing their
products., As agricultural technology developed, grain producers also
looked to cooperative elevators as a source of supply for many products
and services necessary for profitable farming and ranching. Further,
cooperativé grain elevators have played an important role in the
storage of government owned grain, In January of 1964, Oklahoma had
239 million bushels of off-farm commercial storage facilities approved
by the U, S. Government for this purposeo3 Of this capacity, 100
million bushels were in cooperative grain elevators°4

Oklahoma's cooperative grain elevators operate in a highly
competitive and constantly changing environment. One important
opetational change, the expansion of storage facilities by cooperative.
elevators, wés related to a large accumulation of grain stocks. The
storage phase of the price support program became an important source
of revenue for grain elevators. Among the cooperatives studied, 35

percent of their gross earnings was derived from storage in 1962,

30ff~farm Commercial Storage Facilities for Grain, United States
Department of Agriculture, Marketing Economics Division, Economic
Research Service Bulletin No, 252 (Reprinted from the Marketing and
Transportation Situation August 1965, Washington), p. 29,

4Commercial Grain Warehouses in Oklahoma, p. 29.



This situation may be reversed in the future if production is decreased
or if agricultural policy is successful in decreasing the current
stocks of wheat. Increases in exports may drastically reduce the
amount of wheat in storage. In either case, many elevators may be
forced to adjust to lower levels of operation and over-capacity could
become a major problem,

Adjustments in financial organization and operation will be
necessary to provide the most efficient services to the patrons.
Inefficiency may result in added costs since the same output or
revenue can be produced with fewer inputs or more output can be
realized with the same inputs., These added costs may be reflected
in a lower price which the farmer receives for his grain or a higher
cost of the goods and services he buys from his cooperative.

Some of the costs of inefficiency are ultimately shifted to
society through  higher cost of food and fiber. Another social cost of
inefficiencies in marketing agricultural production is slower economic
growth if inefficient resource allocations in agricultural industries
use resources that could be employed more productively elsewhere.

The efficiency of any firm is largely a function of management,
In cooperative grain elevators, especially, management includes the
board of directors as well as operating management. Management should
be continuously searching for more effective solutions to their prob=
lems and for better tools with which to perform the function of
management if the cocperatives are going to perform profitably,
Financial ratio analysis which shows the relationship between two
quantities or values, the subject of this study, is recognized as one

of these tools.



Statement of the Problem

Management uses a variety of methods and techniques in an attempt
to maintain economic efficiency. Efficient management should not make
decisions at random. Inputs should be added only with consideration
of the alternatives. Products and services should be added when the
cooperative can benefit from these additions. Output should be retained
only if the cooperative’s changing environment demands the good or
service, Management should also be ready to modify the volume of a
product or service to meet current conditions. Inefficiencies often
arise because management is unaware of the most effective tools for
controlling and planning the business.

Management needs to be in frequent and intimate contact with all °
activities and happenings that affect the firm's operation or financial
position both from within the firm and from its environment.
Management must receive data from which it can evaluate these activi-
ties and project their findings into the future. These data must be
cufrent9 concise, and accurate. The data ﬁuat be objective; have
economic meaning, and should not burden management with minute details.
Financial ratio analysis is but one of the many tools which management
should use in_ca:rying-out its controlling function.,5

Financial ratios give meaning to seemingly unrelated events. The
value of a financial ratio at any instant is a concise and easily
interpreted evaluation of a condition existing at that time. Proper

interpretation of data presented by financial ratios helps tos

5Louis A. Allen; Management and Organization, (New York and Londom,
1958) , p. 14,




(1) judge the profitability of operations during given time periods;
(2) determine the soundness of financial conditions at a specified
date; (3) predict future ability to meet existing or anticipated credit
obligations; and, (4) develop performance trends to be used as a basis
for further decision makingo6

An understanding of the significance and use of ratios should
point out financial and operational weaknesses and whether a financial
condition is good, poor, questionable;, or some combination of these
characteristics. A limiting factor often is management. A sub=
standard ratio is merely a symptom that a part of the business is
inefficient, Successful management should be able to recognize these
symptoms and have the knowledge, aggressiveness and ability to solve

the problem which the symptoms 1ndicnteo7

Financial ratios should be considered only as an aid to thinking
and not a substitute for it. Management must also consider such fact-
ors as ¢ (1) current economic conditions in general and particularly
the conditions within the firm’s industry; (2) the outcome of pending
legislation and other institutional arrangements that might influence
the business; (3) technological advances in the industry; (4) changes
in population and wage scales; (5) changes in source of supply,
markets or marketing methods; and (6) other items which affect the

interpretation of the ratiosos

6R:Lchard_ W. Schermerhorn, Financial Statement and Analysis for
Agricultural Marketing Firms ; University of Maryland Cooperative
Extension Service Information Series No. 24 (College Park, 1964) p. 2.

7

Ibid, p. 18.

81v1d, p. 30,



To determine whether a given ratio indicates a weak condition
there must be some standard against which the ratio can be compared.
More than a comparison over time is necessary., A given ratio may be
improving year after year and still indicate an abnormally poor condi-
tion relative to the same ratio of similar firms. Therefore, it is
desirable to have standard ratios which can serve as bench-marks for
comparison with a given firm's observed ratios. For some ratios
general standards have been developed.9 For other ratios standards
can be developed from averages of the ratios taken from industry wide
data,

It should be emphasized that these types of standards, like the
ratios themselves,; should be used only as bench-marks. Standard ratios
for a soundly managed, well-established firm will not necessarily be
adequate for measuring a new or rapidly growing firm in the same indus=-
try. The individual ratios of a firm may differ considerably from the
industry averages because factors such as size, organizational structure
or goals, and competition are not considered in forming the industry
averagesolo Also, because cooperatives operate in a dynamic world, it
is impossible to state exactly what the numerical value of a given ratio

should be for any one cooperative,

9Several references are available, among them are: Henry Ponder,
"A Business Study of Selected Oklahoma Cooperative Grain Elevators,
1953=1955" (unpublished M, S. Thesis, Oklahoma State University, 1958),
found throughout dissertation; Clifford Alston, Agricultural Cooperatives-
Analyses of Financial Statements, University of Arkansas Agricultural
Extension Service Circular No. 471 (Little Rock, 1951), found through-
out circular; and D, N, Donaldson and P, V. Hemphill, Operating Practices
of Farmers' Cooperative Elevg;ors in Colorado, Colorado Agricultural
Experiment Station Bulletin No, 397 (Fort Collins, 1932), pp. 36=37.

10

Schermerhorn, p. 18.



Many ratios can be computed when analyzing a firm's financial
position, Each of these ratios illustrates a specific part of the
firm's activities. Although each of these ratios is important in
determining the specific cause of a weak financial position, manage-
ment often wants a specific value which illustrates its overall finan-
cial position based on several underlying financial factors. Manage-
ment has been able to look at a set of its own ratios and compare these
ratios with certain standard ratios. Often these standards have been
outdated or have not been established for a specific industry. Even
when the standard ratios are current and for a given homogeneous
industry, comparing a large set of ratios becomes cumbersome and fails
to give an overall picture of the financial state of a firm. Given
a standard set of ratios to compare with a single firm's observed
ratios; management is faced with the problem of determining which
ratios are of most importance; that is, which ratios, if improved,
may be most beneficial to the cooperatives. For a firm with several
sub-standard ratios, management may not know which ratio is most impor-
tant in improving its financial position.

To avoid some of these shortcomings financial indices may be
computed from the ratios., The indices developed give a single evalua=-
tion of a firm's overall financial condition which may be compared with
a standard index value, Through the development of financial indices
the important ratios will be selected and the actual importance of each

ratio evaluated,



Objectives

The general purpose of this study is to develop information by
which directors, managers and member-owners can evaluate the current
position of their own business relative to selected comparative
statistics. The statistics developed should be designed to serve as
bench-marks for management in the decision making process and to
determine deletious areas within the cooperative, which,if corrected,
should increase efficiency.

The short run objectives of research on firm efficiency should
be directed toward increasing the profits of the firmnll Any other
objective is not likely to motivate management to utilize the findings
of the research. Thus, the assumption is made that the cooperatives
as economic firms are motivated toward obtaining higher earnings for
the member-owners. This objective of increased earnings is based on
the assumption that increases in efficiency are ultimately reflected
in price advantages to agriculture and society as a whole. It is
assumed that the benefits of increased efficiency are passed on to the
farmer,

In an attempt to provide management with current selected compara-
tive statistics the specific objectives of this study are:

1. to develop current standards for selected financial

ratios for Oklahoma's Cooperative Grain Elevators.

2, to determine the relative importance of selected

llClarence Phillip Baumel, "Productivity of Management in Local
Cooperative Elevators" (unpublished Ph. D. dissertation, Iowa State
University, 1961), p. l4.



financial and operating ratios in cooperative grain
elevators.,

3. to develop earnings and liquidity and solvency
indices which can be used to determine the
relative efficiency of management's efforts in

each of these areas.

Design of Study

In the chapters that follow the study which was designed to meet
the above objectives is described and the findings given. In Chapter
II the source of the data is given along with some of the basic compu~
tations made from the data. Chapter II is intended to give a conven=-
tional treatment of financial ratio analysis. Several industry wide
mean ratio=values are given in the chapter. These ratio-values may be
considered as current ratio standards which a cooperative may use to
compare with its own financial ratios. A discussion of each ratio
illustrating its applications and limitations is also given.

Chapter III is a digression on the theory used in making the com=-
putations necessary for the development of the indices. Factor analysis,
the technique used to develop the indices, is discussed. A simple ex-
ample to illustrate factor amalysis is included. Chapter IV describes
the ratio selection technique and presents the indices developed.
These indices are standards with which a cooperative can compare its
overall financial position. An analysis of each index is also given
in the chapter.

Chapter V compares the ratios used in the indices. Analyses of

how the ratios change as total physical assets increase is presented.



10

Comparisons of the indices are also made in this chapter,

Chapter VI illustrates some applications of the indices. Earnings
index values are compared with liquidity and solvency index values.
An analysis is made of selected cooperatives with unique index values
in an attempt to determine the causes of these unique values., Earnings

index values are then compared with selected firm characteristics.



CHAPTER II
THE DATA AND CONVENTIONAL FINANCIAL RATIO ANALYSIS

The purpose of this chapter is to present the data that was used in
the study. A brief discussion of conventional ratio analysis is given.
Applications and limitations of each ratio are discussed. The computed

pe
current standard for each ratio is also given in this chapter,

' The Data

The data used in this study were obtained from the annual audits of
selected cooperative firms. All of the firms were members of the Farmers
Cooperative Grain Dealers Association of Oklahoma, were primarily
engaged in wheat marketing, and were typical of cooperatives in the area.

Sixty=-two firms were included in the study. Fifty-nine of the firms
were located in Oklahoma and three were state-line cooperatives estab-
lished in Texas., The majority of these cooperatives are located in
the high wheat producing area of north central Oklahoma., The coopera=-
tives market areas overlap in several locations. Thus, the cooperative
elevators compete not only with each other, but also with independent
grain dealers and independent commercial elevators.

The information used in the study was taken from the fiscal audits
for the crop years 1962, 1963, and 1964, It was important that the audit

of each cooperative be available for all three years; therefore, only

11
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firms that were members of the Grain Dealers Association for the total
period of time covered by the study were included in the study.

The principal data used in the study were the simple averages of
selected variables over the three-year period. The averaging process
should have removed such factors external to the firm as weather
conditions and internal factors ranging from re-financing to manage-
ment changes. Because average values can be affected by extreme values
and may therefore be far from representative of the sample, a simple
average is not necessarily the most appropriate value to use.

The data collected from the audits were selected to explore earning
ability, liquidity and solvency, and other criterion for catagorizing
the firms. The data obtained came directly from the balance sheets,
operating statements, and trading statements. Balance sheet and oper-
ating statement data were used in developing the ratios studied. Trading
statement data were used in classifying the firms.

A major limitation of the study is that the firms analyzed did not
have the same fiscal year., The levels of some inputs such as accounts
receivable and inventories fluctuate widely during the year. Under
these conditions the financial data for two firms with different fiscal
years could indicate a wide difference in the quantity of inputs even
though the cooperatives might actually be using approximately the same
amounts of each input., Two cooperatives having different fiscal years
can be compared only with extreme care. The distribution of the fiscal
year beginning dates for the firms studied is shown in Table I.

The cooperatives selected were divided into three groups according

to the value of their total physical assets in an attempt to have more
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nearly homogeneous groups., The three groups are: (1) small; (2) medium;

and (3) large firms. Twenty-nine firms had less thamn $500,000 of total

TABLE 1

DISTRIBUTION OF BEGINNING OF FISCAL YEAR FOR COOPERATIVES STUDIED

Beginning Number of Beginning Number of
Date Firms Date Firms
January 8 July 0
February 2 August 0
March 5 September 0
April 18 October 4
May 8 November 9
June 0 December 8

physical assets and were grouped as "small firms". Nineteen firms had
total physical assets from $500,000 to $749,999 and were grouped as
"medium firms". The "large firms" ranged from $750,000 and up in total
physical assets, Fourteen firms were included in this group. The
largest firm studied had total physical assets in excess of $5,000,000
while the smallest firm had less than $150,000 worth of total physical

assets.,

Ratio Analysis As Used in the Study

Many people have difficulty understanding and interpreting a finan-

clial audit., The manager, director, or member-owner who is not accustomed
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to looking through several pagea of a financial report might of necessity
think in terms of a few individual figures to Hetermine where weak points
and strong points lie.

A ratio shows the relationship between two quantities and is derived
by dividing one of the quantities by the other. The base is the divisor,
Some ratios are multiplied by one~hundred to obtain values 3reater-than
one. An example of the ratio of gross earnings to gross sales would be

computed as follows:

Gross earning to _ gross earnings _ 223.892 3
gross sales gross sales 1,660,496 100 = 13,48

This ratio indicates that gross earnings are 13.48 perceﬁt as 1argé as
gross sales or, alternatively stated, earnings are $13.48 per $100 of
gross sales,

Ratios are used because a comparison of absolute figures from
financial reports will not give a true financial picture of the firm
when firms are handling different volumes of business or have different
amounts or combinations of assets. In all probability a firm's volume
of business and facilities will not be the same over a period of years
either; therefore, a ratio gives a more logical comparison of financial
statement data,

The figures used in computing ratios are based on a combination
of recorded facts., These figures are valued in accordance with account=
ing principles and their monetary size is often determined by personal
judgments. The value of assets fluctuates over time due to change in
the purchasing power of moneyl Personal judgment enters into the esti=-
mation of many items used in computing ratios. Among the items most

commonly affected are inventories, reserve for bad debts, the rate and
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method of depreciation; and the value to be carried on the balance sheet
or transferred to the income statement.

The ratios studied were grouped according to liquidity and solvency
or earnings with major emphasis on earnings ratios. Tests for earning
ability measure the economic efficiency of a firm and usually are related
to the return on investment or sales. Liquidity and solvency ratios
were included because the maximization of earnings is no guarantee of
financial health, The drive for high earnings can force cooperatives
to the brink of bankruptcy because of the strain placed on the capital
structure by the requirements necessary to support these drives. For
example, a cooperative may be operating on mostly borrowed capital to
show high earnings on net worth. But at the same time the cooperative
may find itself so much in debt that outside management may be forced
on it,

Liquidity ratios measure the firm's ability to meet current obliga-
tions while solvency ratios test the firm's ability to meet the interest
costs and repayment schedules associated with its long-term obligations,

A large number of ratios were initially studied to insure as many
logical combinations of ratios as possible, Only those ratios for which
the necessary information was available in the audits could be studied.
Other possible ratios were not studied because of a lack of homogenity
among the firms. For example, no analysis of salaries and wages, per se,
was made because of different wage rates. Many other variations in costs
are not discernible. These cost differences should be recognized as a
shortcoming of the study and ratio analysis in general,

Twenty-nine financial ratios were computed for each firm for the
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crop years 1962, 1963, and 1964, These three annual ratios were averaged
to find a mean of each ratio for each firm. The mean of each of these
ratios when averaged over all firms is presented in Tables II and III,
The mean ratios by size group are also presented. These ratios provide
current standards to which local cooperatives can compare their own
ratios. These standards partially fulfill one of the primary objectives
of the study. The variance of each ratio among years was also computed

and is shown in Appendices I and TI,

Interpretation of the Ratios

Part I1: Earnings Ratios

In Part I each of the earnings ratios computed in the study is
described. What the ratio consists of, how the ratio is computed, how

it is used, and the limitations of each ratio is discussed.

Gross earnings to gross sales ratios

Three gross earnings to gross sales ratios were computed. They
were gross earnings to: (1) gross sales, (2) gross commodity sales,
and (3) gross operating sales, The purpose of these three ratios is to
show the effect of different relative sources of income and composition
of sales,

Gross earnings includes all sources of income -- gross earnings on
commodities (sales less cost of goods sold), operating income (income
from services such as storage, cleaning, mixing, plus other services),
"other additions" (interest, rents, and odds-and-ends), patronage re-
funds, and dividends received. The last two items were included because

they are part of the overall operation and reflect certain policies and



TABLE II

EARNINGS RATIOS COMPUTED WITH MEAN RATIO VALUES FOR SELECTED OKLAHOMA COOPERATIVE
GRAIN ELEVATORS, BY SIZE GROUPS, 1962-64

Mean Ratio Values by Size Group Ratio
Ratio Small Medium Large All Firms Relative to

Gross earnings to gross sales 10,95 11.81 12.40 11.53 :100
Gross earnings to gross commodity sales 11.47 12,48 33.21 12,16 $100
Gross earnings to gross operating sales 4,25 3.51 2,67 3.68 el
Gross sales to operating expense 14,26 15,57 11,21 13,95 11
Gross commodity sales to operating expense 13.76 15.34 10.68 13.52 sl
Gross operating sales to operating expense 50.97 66,49 33,38 56,02 ¢100
Gross sales to fixed assets 5.45 4,60 4o34 495 sl
Gross sales to total assets 2,46 2,17 2,07 2:,29 sl
Gross sales to net worth 3.53 2.88 2,98 3.22 sl
Gross sales to receivables 39.44 39.88 27,29 37.49 :
Gross sales to net working capital -4.99 -15,79 -.32 =7.07 1
Gross sales to year end inventories 30,19 21.42 17.41 24,76 H
Net earnings to gross sales 3.02 v 3552 2:.27 2.99 :100
Net earnings to commodity sales 2.75 ; 3.61 2.36 2,91 :100
Net earnings to gross operating sales 86,12 118.43 51.47 87.68 ¢100
Net earnings to net worth 8.06 . 10.06 6.22 8.23 :100
Net earnings to total assets 6.31 7.86 4.79 6.42 ¢100

LT



LIQUIDITY AND SOLVENCY RATIOS COMPUTED WITH MEAN RATIO VALUES FOR SELECTED OKLAHOMA

TABLE III

COOPERATIVE GRAIN ELEVATORS, BY SIZE GROUPS, 1962-64

Mean Ratio Value bx Size Groug
Large All Firms Relative to

Ratio Small Medium
Current ratio 4,57 2,75 3.11 3.71
Acid test 2.84 1.55 1.39 2,14
Current assets to accounts receivable 5.05 4,30 3.31 4,41
Year-end inventories to current assets 44,24 47,48 53,93 47.37
Year-end inventories to net working capital 1.26 -2 72 072 <56
Net worth to total assets 75.79 77.56 71,98 75.45
Net worth to fixed assets 1.70 1,61 1.48 1.63
Net worth to total liabilities 8.93 6.05 5,86 7.40
Total assets to total liabilities 10,12 7.03 6.86 8.48
Fixed assets to fixed liabilities 857.93 1,353.12 297.74 875.20
Current assets to total assets 25,89 25.54 26,48 25.92
Fixed assets to total assets 46,71 49.74 49.86  48.30

Ratio

8T



19

management practices. Gross commodity sales were taken directly from the
"Sales" division of the operating statement, This division includes all
commodities such as grain, feed, fertilizer, gasoline, and other commod-
ities. Operating sales are equal to operating income and are the sales
of operating services. The sum of operating sales and commodity sales

is total sales,

These three ratios express the relationship between gross earnings
and volume of business, The ratios are significant because they show a
direct measure of the margins between the buying and the selling prices
determined by competitive conditions and are unaffected by actual opera-
ting expenses. These margins should be large enough to cover all ex-
penses, While the level of gross margins frequently is affected by
competitive considerations, cooperatives may be in a position to decide
whether they take a larger margin and refund the difference or if they
will operate with a lower margin and give the patron the benefit of the
savings in their day-to-~day transactions.

The mean values for these three ratios and the other earnings ratios
are found in Table II. These ratio values may be used as industry wide
standards. The mean ratio for gross earnings to gross sales for all firms
is 11,53 : 100, This ratio value indicates that the average margin on
each dollar's worth of all types of sales is 11.53 cents. The mean ratio
for gross earnings to gross commodity sales for all firms is 12.16 cents
for each dollar of sales. The mean gross earnings to gross operating
sales ratio for all firms is 3,68 : 1 which indicates that the average
gross earnings are 3,68 times as large as gross operating sales or oper-

ating income.
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The mean ratio values for the three size groups also are found in
Table I1. These means show several important changes in the values as
the size of the cooperative changes. These changes will be discussed in

Chapter V.

Gross sales to operating expenses ratios

Three gross sales to operating expense ratios were calculated., They
were (1) gross sales, (2) gross commodity sales, and (3) gross opera=-
ting sales to operating expenses. The purpose of this breakdown was to
show in more detail the relationship among the contributing factors to
gross sales relative to operating expenses,

These ratios show the relationship between the cost of doing busi-
ness and the volume of business. The ratios are measures by which the
comparative operating efficiency of a firm may be evaluated., Normally,

a high ratio is considered a favorable indicator,

Operating expenses were calculated as the total of all expenses
shown on the operating statement and include "expenses" plus "other de~-
ductions", Caution must be exercised when using these ratios in comparing
cooperatives because of the extraneous factors that affect the cost of
doing business. An example of an extraneous factor affecting the cost of
doing business would be the supply of labor which affects the wage rate
the cooperative must pay. Except for this limitation, the ratios are
excellent guides for indicating excessive expenses, The significance of
expenses to sales ratios are that they constitute a measure of the cost
of doing business. Competitive conditions cause the establishment of
relatively standard prices and sales Qervices which competing businesses

must meet; therefore, the costs that vary most are the internal or
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operating costs.

The mean ratio for gross sales to operating expenses for all firms
is 13.95 ¢ 1. This indicates that there are 13.95 dollars of gross sales
for every dollar of operating expense. Two approaches can be used to
improve this ratio: (1) increase sales per dollar of operating expense
or (2) decrease operating expense for a given volume of sales. The mean
ratio for gross commodity sales to operating expense for all firms is
13,52 : 1 which indicates that gross commodity sales are 13.52 times as
large as operating expenses. This ratio is only slightly less than the
ratio of gross sales to operating expense which indicates that gross
salee are comprised mainly of commodity sales. The mean ratio for gross
operating sales to operating expense for all firms is 56.02 : 100 which
shows that gross operating sales are 0.56 times as large as operating
expenses or that gross operating sales are slightly greater than one-half

as large as operating expenses.

Gross sales to fixed assets, total assets, and net worth ratios

These ratios express the relationship of the volume of business to
fixed and total assets after allowance for depreciation;, and the member-
owners investment. Fixed assets include only those listed under "per-
manent assets” on the balance sheet. Total assets were taken directly
from the asset page and include all assets, current and fixed, plus other
investments. Net worth was computed as the sum of the members’ equities
plus capital and surplus. These figures consider only tangible net
wortho.

These ratios are important indicators of the efficiency with which
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the capital investment in the cooperative is being used. Alternatively,
these ratios indicate the amount of capital that can be justified for

a specified volume of business., A low ratio value may be the result of
several things as: (1) too small a volume of sales; (2) too much capital
in accounts receivable; (3) too much capital in slow-moving inventories,
and (4) over=investment in facilities relative to the volume of business.
Cooperatives with large ratio values will be in a much better condition
to show favorable earnings than those with low ratios. With competition
and cost tending to set limits on gross earnings per dollar of sales,
advantages gained through greater efficiency in the use of capital and
other assets are basic aids in improving the earning ability of the
cooperativeoz

These ratios are also indicators of the turn over rate of the in=-
vestment in the cooperative, The fixed assets and total assets to gross
sales ratios can show undesirable situations by being too high or too
low, A high ratio value may mean a policy has been followed permitting
these assets to depreciate without attempting to rebuild or repair the
assets, A high ratio value would occur when the volume of gross sales
is low per dollar of investment,

The ratio of sales to fixed assets is especially useful to new
cooperatives and to cooperatives considering expansion., Acquisition of
more facilities than are necessary for the operation of a cooperative
may be just as costly as the purchase of excessively priced facilities.

If cooperatives lease a large part of their fixed assets this ratio will

2Ponder, p. 130,
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be high; however, the operating expense ratio which reflects rental pay-
ments will likewise be highero3

The mean ratio for all firms is 4.95 : 1 for gross sales to fixed
assets and indicates that gross sales are 4,95 times as large as fixed
assets or that for every dollar invested in fixed assets the firms have
4,95 dollars of gross sales, The mean ratio for all firms is 2,29 : 1
for gross sales to total assets and indicates that gross sales are 2,29
times as large as total assets or that there are $2.29 of gross sales
per dollar of assets, The mean ratio for all firms is 3,22 ; 1 for
gross sales to net worth which shows that sales are 3,22 times as large
as the net worth or that each dollar of member=—owner investment turned

over approximately 3 1/4 times during that year.

Gross sales to accounts receivable, net working capital, and year end

inventories ratios.

These ratios are three miscellaneous ratios expressing relation-
ships to gross sales, The ratio of gross sales to accounts receivable
is indicative of the cooperative's policy on credit and debt collection.
It is possible for a cooperative to have too rigid a credit policy, shown
by an excessively high ratio; therefore, driving potential business to
competitors.

Gross sales to net working capital, the excess of current assets
over current liabilities, is another indicator of the efficiency of
capital. This ratio shows how well the net working capital is being

used to support the sales of commodities and services.

b1d., pe 121,
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A ratio of year end inventories to gross sales was computed to
provide a critera for optimum inventory levels, The value for year end
inventories was takeﬁ directly from that quoted as inventories under
current assets on the balance sheet, Since no data on average inven=
tories was available, plus the fact that the audits examined ended at
different times of the year, this ratio can be used only with very much
care, The mean for all firms is 37.49 : 1 for gross sales to accounts
receivable, This ratio shows that for every $37.49 of gross sales an
average of one dollar is on credit or, conversely, for every dollar of
credit sales there are $37.49 of cash sales. The mean ratio for all
firms is <7,07 : 1 for gross sales to net working capital indicates that
sales are 7,07 times as large as working capital. The negative sign
appears in the ratio because some firms had a negative working capital
value, A firm with a small negative working capital will have a rela-
tively large negative ratio, For example, for a firm having a working
capital value of =$100 and sales of $10,000 the ratio would be =100 : 1,
Had the firm had a working capital of =$1,000 with $10,000 of sales the
ratio would have been =10 : 1, When the ratio values for the few firms
that had negative working capital were averaged with the other firms the
overall ratio remained negative.

The mean ratio is 24.76 ¢ 1 for gross sales to year end inventories
which shows that sales are 24,76 times as large as year end inventories.
Assuming that year end inventories are similar to the cooperative's
average inventory it could be stated that the inventory turned over

approximately 25 times during the year.

3,
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Net earnings to gross sales ratios

Three of these ratios were examined: (1) net earnings to gross
sales, (2) net earnings to gross commodity sales, and (3) net earnings
to gross operating sales., This breakdown was used: (l) to examine the
contribution of commodity sales and operating sales to net earnings and
(2) to show the relationship of net income to volume of business. These
ratios must be used with care because cooperatives must have comparable
price and credit policies if the ratios are to be used as accurate guides
to compare earning efficiency., Net earnings, the residual after all
costs have been deducted from the receipts,; are usually found as the last
figure on the operating statement,

These ratios are significant because they show the outcome of all
business activity., A larger ratio indicates greater financial efficiency.
Maladjustments in any of the fundamental functions of the business affect
the net earnings and usually will be reflected in an unfavorable net
earnings to sales ratio, It is possible that one unfavorable situation
may be counter=balanced by an especially favorable situation in some
other function and the ratio will not be distorted. A more thorough
analysis must be made with these ratios. An unfavorable ratio is a
signal for a cooperative to examine its basic activities and policies,
relative turnover of inventories and accounts receivable, the relation-
ship of volume of sales to total investment, gross margins and purchasing

policies, and direct expense and overhead chargas.,4 Net earnings are

. B Larzelere, Financial Management Analysis of Farmer's
Cooperatives in Michigan, Michigan State College Agricultural Experiment
Station Special Bulletin No. 315 (East Lansing, 1942), pp. 60=75,
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also important factors affecting membership morale,

The mean ratio for all firms is 2.99 : 100 for net earnings to gross
sales and shows that for a dollar's worth of sales average net earnings
are 2.99 cents. It can also be stated that net earnings are .0299 times
as large as gross sales, The mean ratio for all firms is 2,91 : 100 for
net earnings to gross commodity sales and is only slightly less than the
mean for net earnings to gross sales. This indicates that gross sales
are made up almost entirely of commodity sales, The mean ratio for all
firms is 87.68 : 100 for net earnings to gross operating sales which
indicates that on an average for every dollar of gross operating sales
there are 87.68 cents of net earnings coming from both operating and
commodity sales. Since this ratio does not indicate the relationship or
the contribution each factor makes to net earnings the ratio has little

value,

Net earnings to net worth and total assets ratios

The ratic of net earnings to met worth measures the relationship of
income to members' equity. It indicates the degree of success with which
the total investment of the members is employed. Since the ratio indi-
cates the earning power of the cooperative in relation to invested capi-
tal, investors and potential investors are interested in it,

The net earnings to total assets ratio indicates the relationship
between total assets and net earnings. This ratio demonstrates the
effectiveness of the contribution of assets to net earnings. This ratio
suffers the same limitations as the other ratios which use total assets
to compare ratios of different cooperatives because of the variation in

costs and valuation of identical assets. The ratio's greatest value is
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for comparing the ratios of a given cooperative over a period of years.
The mean net earnings to net worth ratio for all firms is 8.23 ¢ 100
and indicates that for every dollar of member equiﬁy net earnings are
8.23 cents. The mean net earnings to total assets ratio value for all
firms is 6.42 3 100 which indicates that the average return on a dollar’s

worth of assets is 6,42 cents,

Part IT: Liquidity and Solvency Ratios

In Part II each of the liquidity and solvency ratios computed in the
study are described, What the ratic consists of, how the ratic is com-
puted, how it is used, and the limitations of each ratio is discussed.

The relationship of many of these ratios to earnings is also discussed.

Current Ratio (current assets to current liabilities)

Thié ratic is one of the most commonly used indices of financial
strength, A larger ratic indicates a strong liquidity position. The
ratio has value in estimating the probable ability of the cooperative to
pay its current debts from presently owned assets. These assets should
be available for expenditure in the form of cash as debt obligations
become due.

Unless experience or comparison with similar firms proves otherwise,
a satisfactory ratio standard of two to one usually indicates a reason-
able margin of safety for most cooperativeso5 With a current ratio of
two to one, current assets can shrink 50 percent, current liabilities

could still be met, and the solvency of the firm could be maintained,

SBonaldson and Hemphill, w». 35,
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Current assets in this study included all the items listed under
current assets on the balance sheet, Current assets include such items
as cash on hand, bank deposits, notes and various receivable, accrued
storage receivables, and inventories. Current liabilities are listed
under the subdivision of "current" and "accruals and reserves' in the
liabilities and net worth division of the balance sheet. Accounts pay=
able, notes payable, and taxes payable are examples,

This ratio should not be over-emphasized. There are dangers in re=
lying on its use alone. An excessively high ratio may not always be
indicative of good business practices. If current assets consist mainly
of cash on hand, management may be tempted to invest in uhnecessary items
or declare unwarranted dividends. The ratio may be excessively large if
there are few current liabilities, In these cases current ratios héve
limited value as a tool for analysis, When current assets are made up
largely of inventories and accounts receivable, the ratio is good only
so far as these items can be converted to casho6 It is possible for a
cooperative to build up a large inventory which makes the ratio appear
favorable. This appearance is deceiving if the stock does not move
quickly. If the inventory is built up too high;, or reduced too low, the
value of the current ratio as an amalytical tool is reduced. Coopera=
tives with high ratios may be holding too much of their funds in cash

reserves, To the extent that capital is idle, the favorableness indicated

6ponder, p: 70.
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is reducedo7

The mean current ratio for all firms is 3.71 3 1. This ratio and
the other liquidity and solvency ratioc means are found in Table III,
These ratio values may also be used as induefry wide standards. This
ratio indicates that on an average current assets are 3.7l times as
large as current liabilities; or that each dollar of current indebtedness

is covered by $3.71 worth of current assets.

Extreme caution must be exercised when using the current ratio as
a standard in times of declining pfices9 in periods of rapid improvement
in the quality and nature of competing products, or in times of changes
in demand for the cooperative’s inventories. These influences may make
inventories salable only at lower prices, slowly salable, or even unsal-
able, For added protection under these conditions the acid test ratio
should be used to measure the ability of the cooperative to meet current
debts,

The acid test ratio; sometimes called the quick or liquid ratio, is
computed by dividing liquid assets by current liabilities., The rule of
thumb standard for this ratio is one to one;8 The meaning of a ratio
significantly different from this standard depends highly on the specific

type of business in which the cooperative is engaged. For some ¢oopera-

cuiturel Experiment Séetidh*“huliEtin No. 491 (State College, 1952),
pP. 25-26.

8Donaldson and Hemphill, p. 36, B



30

tives large inventories are necessary for their continuance., For example,
a cooperative engaged in grain storage should have large inventories of
grain to use its storage capacity efficiently.

The mean value for this ratio is 2.14 : 1l.which indicates that liquid
assets are more than two times as large as current liabilities. This
value indicates a generally strong liquid position among the cooperatives

studied.

Current assets to accoun;gAreceivable

Accounts receivable is one of the most importanﬁ items on the balance
sheet, Accounts receivable are carried at a cost and sometimes prove to
be uncollectible. For this reason cooperatives should analyze the quality
of accounts receivable. This ratio should be above 2.5 to one. A larger
ratio would indicate a stronger financial position for the cocaperat:l.veo9

This ratio is used to show the amounts of capital tied up in accounts
receivable and it tells a great deal about the credit policy of the
cooperative. A large proportion of current assets in accounts receivable
results in a small amount of capital available for operating or net work-
ing capital. If the net working capital is reduced to a low amount, the
advantages of cash purchases and volume buying cannot be realized.l0

Before making a decision based on this ratio a check should be made

on the items that comprise accounts receivable. Some accounts receivable

may be extremely reliable, but others may be somewhat doubtful., If in

gPonder, p. 90,

lOJenkins, pPo 26,

4
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all probability these accounts will be paid, a larger ratio may still
indicate a financially sound operation. |

The mean ratio for all firms in 4341 3 1 which indicates that cur=
rent assets are 4.41 times as large as accounts receivable, Alterna-
tively stated, accounts receivable compose less than one-fourth of the

total current assets,

The year end inventories to current assets ratio is an indicator of
the portion of current assets that are tied up in inventories. The ratic
is used to indicate excessive inventories or a shortage of other current
assets, Year end inventories to net working capital is an indicator of
the portion of the net working capital that is in inventories., The ratio
is also used to indicate an excess or a shorfage of inventories,

Average inventory would have been a better indicator than year end
inventory if these data had been available. This ratio is influenced
greatly by the date the fiscal year ends and should be considered when
making comparisons among cooperatives,

Net working capital represents the owners’ investment in current
assets and is used to procure the supplies and services needed for the
operation, A cooperative needs adequate net working capital for: (1)
carrying on normal business, such as paying bills on time and maintaining
good credit relationships; (2) taking advantage of special price oppor-
tunities; (3) expanding operations with nominal need for new capital;
and (4) meeting emergencies and losées without disaster, In general,
the moment the cooperative’s inventories exceed the amount of net working

capital, cash and receivables are insufficient to cover current
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liabilities. This situation may lead to insolvency if additional funds
are not forthcoming to meet maturing current obligationsoll

The mean for all firms is 47.37 : 100 for year end inventories to
current assets which indicates that inventories compose about 47.4 per=
cent of the current assets, The mean for all firms is 0.56 : 1 for year
end inventories to net working capital and indicates that inventories are

slightly greater than one~half as large as net working capital.

Net worth to total assets and fixed assets ratios

These two solvency ratios express the relationship between the cap-
ital furnished by the members to the total of all capital invested and
the capital invested in fixed or permanent assets. Net worth to total
assets is sometimes referred to as the patrons’ equity ratio and demon-
strates the cooperative's ability to meet its long-term obligationms.

Net worth to fixed assets shows how well the fixed assets are covered by
member ownership and is an alternative way of looking at liabilities to
current assets,

A low net worth to fixed assets ratio may be caused by the use of
outside sources of capital or a relatively low fixed assets requirement,
The net worth to total assets ratio may indicate which alternative is
correct, The ratio alludes to both liquidity and solvency. If net worth
is high relative to fixed assets, the member—owners own their fixed assets
which is a measure of solvency. Or if net worth is high compared to
fixed assets;, many assets may be in the more liquid current asset form

and thus liquidity is measured.

llSchermerhorn, PP. 21=22,
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A net worth to total assets ratio value of 50 to 100 is recommended
for cooperatives with a relatively large proportion of fixed assets, and
a ratio of 70 to 100 is recommended for cooperatives with few assetsol2
Because of their large fixed assets most cooperatives should have a 133
to 150 : 100 ratio of net worth to fixed assets. Proportionately larger
ratios are considered more favorable, Generally member-owners should
attempt to provide the capital invested in fixed assets, the capital
required for the extension of credit, and that portion of the investment
in minimum inventories that cannot be obtained from open-book account
credit, It would be an unwise use of capital if the member-owners were
to provide capital which could be obtained elsewhere at a lower cost,

It can be expected that a new cooperative or one which has recently
expanded its facilities will have a low ratio of net worth to total assets
relative to a cooperative that has been operating a longer period of time.
It is generally desirable to think in terms of continually improving the
ratio by increasing the percentage of assets represented by member-owner
equity. 33

The investment in fixed assets generally decreases slightly from
year to year since yearly depreciation charges on the fixed assets are
greater than the capital investments in most years. Generally this trend
occurs when the net worth of a cooperative is moderately increasing as

net earnings accumulate and some portion of these earnings is retained

1zAlston, p. 11,

13Ho E, Larzelere and R. M. King, Ratios as Measuring Sticks for
Elevator and Farm Supply Organizationms, Michigan State College Agricul-
tural Experiment Station Special Bulletin No., 380 (East Lansing, 1952),
pPP. 22=23,
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in the business., When additional funds are invested or substantial losses
assumed the yearly change is more pronounced., Hence, the relationships
between these two items, except in abnormal situations, usually varies
relatively little from year to yeafol4 Proof of this relationship can be
seen in Appendix Table II,

Caution should be used when making comparisons between cooperatives
with the net worth to fixed asset ratio, Differences in policies concern-
ing rates of depreciation and the capitalization of expenditures for
maintenance, replacements, and repair affect the relationship between
the stated and actual value of fixed assets., Insufficient depreciation
charges result in overstatement of net earnings while to capitalize re~
placements and repairs, which are necessary to maintain the assets,
results in an understatement of net earningsalS

The mean ratio for all firms is 75,45 : 100 for net worth to total
assets which indicates that approximately three-~fourths of the total
assets are owned by membership equity. This value also shows that cre=
ditors own about one=fourth of the assets in the cooperatives. The mean
ratio for all firms is 1,63 ¢ 1 for net worth to fixed assets which in-
dicates that net worth is 163 percent of fixed assets or, alternatively,
that for every éollar of fixed assets there are $1,63 of membership

equity. -

Net worth to total liabilities ratio

Since the invested funds (net worth) serve as a guarantee to cover

laSchermerhornD po 24,

15Larzelere and King, p. 24,
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the liquidation of creditor liabilities, it is evident that the larger

the net worth the smaller the liabilities, and the more security creditors
possess., Net worth to total liabilities, sometimes called the worth=-

debt ratio, measures the relationship of members' equities in the cooper-
ative to creditors' claims against the assets of the cooperative. A high
ratio is an indication of a strong financial structure.

The net worth should rarely be less than total liabilities. When
this situation exists, creditors have more at stake in the business than
the owners, The handicap of interest charges, especially when competitors
have no such expenses, may become a critical burden. In addition, spe=
cial credit terms; retention of title, or even a voice in management may
be necessary to protect creditors.

When analyzing this ratio, especially if total liabilities exceed
tangible net worth, it is advisable to determine the proportion of the
total liabilities that are accounted for by the current liabilities, If
a major portion of a firm's total liabilities are deferred liabilities
(non-current), the ratio of net worth to total liabilities may be small,
This relationship is true because management has a longer period in which
to make plans to meet or solve its financial problemsgl6

The mean for all firms is 7,40 : 1 for this ratio which indicates
that total membership investment is more than seven times as large as
creditor investment, This relatively high ratio value shows a very strong

financial structure among the cooperatives studied.

16Schermerhorna PPo 23=24,
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Total assets to total liabilities and fixed assets to fixed liabilities

ratios

These two ratios are further breakdown of assets to liabilities. The
ratios should indicate how well the liabilities are supported by assets.
These two ratios are to be used with the major ratios discussed above.
The possibility exists that a certain range of assets to liabilities is
more desirable for overall operational efficiency than are other ranges.

The composition of total and fixed assets and total liabilities has
been discussed above., Fixed liabilities were taken directly from "other
liabilities" on the balance sheet liabilities and net worth section of
the audits. This value includes such items as mortgages payable to the
Bank for Cooperatives, certificates of indebtedness, and long run notes
payable,

The mean ratio value for all firms for total assets to total liabi=-
lities is 8.48 : 1. This value indicates that the total assets are 8,48
times as large as total liabilities. The higher the ratio the more sol-
vent the cooperative,

Little can be said concerning an optimum for the fixed assets to
fixed liabilities ratio, The mean ratio value for all firms is 875,20 : 1.
Only moderate emphasis should be placed on this standard because of the
variability among years for a given cooperative. This variability is
seen in Appendix Table II, The mean does indicate that the investment
in fixed assets is 875 times as large as the cooperatives' fixed liabili-
ties. The ratio gives lenders of fixed or long term liabilities an indi-
cation of the value of the security behind their loans., If the fixed

assets have a stable value, more so than other assets, creditors would
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prefer as high a ratio as possible, The ratio should be used only with

due consideration of the other asset=liability relationships.

Current assets and fixed assets to total asset ratios

These two ratios were used in this study mainly to analyze the
breakdown of the assets within the firm. Although these ratios are not
commonly used, they were calculated with the idea that they might be use-
ful in the analyses at another point in the study. If any firm's ratios
deviate greatly from the mean of these ratios it would indicate a mis=
allocation of invested resources within the cooperative.

These ratios can be indicators of the optimum combinations of asset
types when considered with the other ratio values of a cooperative. They
can be used to indicate the proper balance of asset types by observing
the values of these ratios among the firms having high earnings and in
the optimum liquidity and solvency range.

These ratios have limitations since some of the cooperatives main-
tain a part of their facilities in fixed assets in order to render a
service to members, It is possible for a given cooperative to have a
very low fixed asset to total asset ratio or a very high current asset
to total asset ratio but be neglecting an investment in a much needed
service, If, on the other hand, an over=-investment is made in fixed
facilities, there is less capital available for operating purposes., It
is also possible for a cooperative to have a low fixed asset to total
asset ratio because it has failed to replace worn out equipment and
facilities, This policy could lead to wastes from spoilage or losses
from breakdowns which would in the long run cause added costs, customer

dissatisfaction, and eventual loss of business.
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The mean ratio value for all firms is 25.92 : 100 for current assets
to total assets which indicates that current assets compose slightly more
than one-fourth the total assets, The mean ratio value for fixed assets
to total assets for all firms is 48,30 : 100 which indicates that slightly
less than one-half the total assets are fixed. Current assets plus per-
manent assets do not total 100 percent of total assets because "invest=-
ments" and "other assets” were not included in either category. Permanent

assets include items such as land, buildings, and equipment,

The above ratios are the ratios that were initially computed in this
study., Some of these ratios are not common tools in financial ratio
analyses, An extensive list of variables increases the probability
that the correct variables would be selected for the indices to be
developed later in the study, An analysis of all the ratios has been
given considering the fact that many cooperatives may want to make com=
parisons with all the ratio standards presented, If so, a source for
comparisons and the meaning of the computations for each of these ratios

is available,



CHAPTER III
THEORY FOR DEVELOPING FINANCIAL INDICES VIA FACTOR ANALYSIS

The role of an economic model in empirical research is to specify
the important variables in a specific problem and to describe the struc-
tural relationship among these variables., Restrictions, which include
manageability, necessitate the specification of only the important vari-
ables. Hence, a model often abstracts from reality. Baumoll says that
a useful model describes an imaginary world that is sufficiently complex
and similar to reality to permit one to make inferences from the data.

In addition, a model should be sufficiently simple to be easily under-
stood and also be capable of manipulation with available tools, The model
should approximate the real world well enough to permit one to have

confidence in the implications drawn from it.
Use of Factor Analysis to Develop Indices

Numerous variables could be considered for each of the models devel=-
oped in this study. The models developed were in the form of indices.
Estimation of an index with important variables excluded results in bias.
To overcome this bias attempts were made to construct artificial variables

as combinations of the real variables. Factor analysis is a method which

lw, J. Baumol, Business, Behavior, Value and Growth (New York and
London, 1959), p. 3.
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may be used to handle these types of problems.

Factor analysis is a mathematical extension of correlation analysis,
It is a branch of statistical theory concerned with the resolution of a
set of descriptive variables in terms of a small number of categories or
factors. This resolution is accomplished by the analysis of the inter-
correlation of the variables., The basic data of factor analysis are a
matrix of correlation coefficients of the variables to be studied. A
satisfagtory solution yields factors which convey the essential informa-
tion of the original set of variables., The primary objective in factor
analysis is to attain economy of description.

This objective should not be construed to mean that factor analysis
necessarily attempts to discover the "fundamental"” or basic categories
in a given field of investigationc2 .While the goal of complete descrip-
tion cannot be reached, theoretically it may be approached practically
in a limited field of investigation where a relatively small number of
variables is considered exhaustive. Factor analysis gives a simple inter-
pretation of a given body of data and thus gives a fundamental description
of the particular set of variables analyzed.

The primary use of factor analysis in this sutdy is to reduce a
matrix of correlation coefficients to the smallest possible number of
factors which account. for the interrelatioﬁship between the variables in

the matrix, The relationship between the variables must be at least

2Karl Holzinger and Harry Harman, Factor Analysis, A Synthesis of
Factorial Methods (Chicago, 1941), p. 3.
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partially a function of their common relationship to some more general
dimension or dimensions.,3 Factor analysis is used in this study to derive
an index from several variables where the variables are the observed
financial statement ratios.

Factor analysis, or the principal component technique, is used in
this study. The first principal component contains more statistical in-
formation about the variables than any other value and maximizes the
variance of an index developed from the component and associated weights.
It also maximizes the sum of the squared correlations between the index
and the several variables or ratios., Maximum variation in the resulting
index_enables this index to discriminate effectively between high, medium,
and low values. After the first component is determined, each succeeding
principal component contains more of the residual statistical information
than any other value,

Not all the variation in a matrix of correlations may be accounted
for by common factors since each variable may also include some unique
variance and error variance. In analyzing a matrix by factor analysis
it is possible to find three types of factors: (1) common factors which
usually account for relatively large proportions of the variance of
particular variables, (2) a group factor present in some but not all
variables; and (3) a unique or error factor which accounts for variance
which is not accounted for by its relationship with other variables.

Common and group factors are necessary in order to account for the

3Dary1 Hobbs, "Use of Factor Analysis in a Farm Management Study"
(Paper presented at Symposium on "Present Use and Potential of Linear
Programming and other Operations Research Techniques in Farm Management
Extension", University of Missouri, Columbia, Missouri, January, 1965),
pe 2,



42

intercorrelation of the n variables,

Using the notation Fis Fos 0 0 0 9 E for the m factors accounting
for the intercorrelation of the variables, and Ujp Upgy o o o o U for
the unique factors, the complete linear expression for any variable
zj (3 =1, 2, 3, c s -5 n) may be written as

Zj = g

There are n equations of this form, one for each of the n variables,

51 Fl - a:l2 Fz Wie o ajm Fm - :al_‘1 Uj (3.1)

or, in this study one for each ratio. Equation (3,1l) can be written
explicitly for the value of a variable zj for a particular observation
i(i-l,zpeno,N)aS%

z + o o -] + a

g7 By Big ¥ 8 oy tn Tat T 2V a.2)
where zji is the notation for a variable or ratio of the particular
observation, in this study a particular cooperative. Fji is the notation

for hypothetical factors, is the notation for the factor coefficients

aji
or weights which are constant, and Uji is the notation for the unique
factors of the variable, The essential problem of factor amalysis is to
determine the coefficients, ajio

As implied by the above expression, it usually requires more than
one factor to represent a particular variable., In accounting for the
variance of a particular variable, the sum of the squares of the several
common and group factor coefficients for the variable and unique and
error variance are the major components and is known as communalityna

There are m factors or principal components of the observed variables.

It is assumed that these are N values of each of the n factors,

Thid, p. 3.
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corresponding to the N individuals of the sample. Frequently most of the
statistical information of these variables rests in the first few princi=-
pal components., If so, the components with relatively small weights can
be ignored and the objective of constructing h hypothetical variables

from n variables where h <n can be fulfilled.
Factor Analysis Computations

It is beyond the scope of this study to give a complete description
of the computational procedures involved in factor analysis. There are
several sources available for this purpose.5 Essentially the solution
involves successive extraction of factors, first from the original matrix
and subsequent factors from successive residual matrices, until residuals
are reduced to near zero., Since the study uses only the first factor the
discussion is limited to the computation of this factor.

To replace a set of standardized variables6 by a more fundamental
set of variables Fl, o 485 Fh, the following procedure is used. If the
factor pattern is taken to be

Z: o e b BBk 5 oo o ¥ 8B O Wil Ry s o0y B) (3.3)

- S | W e g jm m

with the unique factor omitted, the communality of Z, is then given by

3

5Among the sources available are Gerhard Tintner, Econometrics
(New York, 1950), pp. 102-~114, and Holzinger and Harman, pp. 155-179.
The following explanation of factor analysis follows that given by
Harry H. Harman, Modern Factor Analysis (Chicago, 1960), pp. 154-157.

6A standardized variable is equal to the deviation of the observa-
tion from the variable mean divided by the standard deviation of the
variable,
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H2-32+2+o¢°+a2+0nn+a2

3 %32 jt jm°

The idea is to reproduce the original correlations between the

(3.4)

variables Z,. In general, the term a2 indicates the contribution or

] jt

weight of the factor Ft to the communality of Zj. The sum of the contri-

butions of the first factor Fl to the communalities of the n variables

is:
2 2 2 T .2
Al - 8.11 + ‘21 + s 0o o+ anl = jglajl (3-5)

The first stage of the principal component method involves the

determination of the first factor coefficients or weights, a,., so as

i1
to make the sum of the contribution of that factor to the total commun-
ality maximum subject to the restrictions that the correlations are re-

produced by the pattern in (3.3). The conditions may be expressed as

follows:
Ty = Zlajtakt ek, w2, .o o lagad) (3.6)
t=
The rjk is the communality, Hi, of the variable Zj. As the communality

stands the variance has no maximum; that is, (3.6) could be increased

infinitely by multiplying all the agi

To avoid this, the variance of the variable j is maximized subject to

by a constant greater than one.

the condition (restraint) that the sum of the squared weights is unity;

that is, so that
+a§2+ﬂ -] o+ﬂ.2

jt+nona-2 =1 (30?)

jm

To do this Lagrange multipliers7 are particularly well adapted. This

2

7
Jo Parry Lewis, An Introduction to Mathematics for Students of
Economics (London, 196-3’ PP. 238-250, i
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method will be employed to maximize A1 which is a function of the n coef-

ficients ajl' under the conditions (3.6) among all the coefficients ajt'
Let
E E f )
T= - r = - U, a » (3.8
L A7 by by Tt

where ujkare the Lagrange multipliers. The next step is to set the

partial derivative of this new function T:with respect to any one of the

n coefficients a,. equal to zero, i.e.;

41
aa? B a kzl "jkakl =0 (3.9)
il

and similarly set the partial derivative with respect to any of the other

coefficients a5 (t # 1) equal to zero, i.e.,

n
. - kzl “jk‘kt =0 (3.10)
it

The two sets of equations (3.9) and (3.10) may be combined as follows:

n

- s o
o e Gitajl kzl Miicfee ™ 0 (= 1,25 5 « oo (3:11)

where Glt = 1 if t =1 and Glt =0 if t ¥ 1,

By multiplying (3.11) by ajl and summing with respect to j the

following equation is obtained:
)

) U, a =0 (3.12)
1:121 41 321 kzl 3k?1%¢

n

The expression leujkajl is equal to a, according to (3.9) and setting

{ a - ) 1? equation (3.12) may be written as:
3'1

n
6 l - -0.
1t1 kzl.kl'kt (3.13)
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When (3.13) is multiplied by a,_and summed over t, this equation becomes

it
n m
ajlxl - kzlakl (tglajtakt)= 0, | (3.14)
or by using (3.6)
n
kElrjkakl - llajl = 0, (3,15)

The expression (3.15) represents n equations, one for each value of
jo The resulting system of equations for the solution of the unknown

ajl may be written as follows:

2
(h 1= A) ajq + 15851 + Ty3857 + o 6 e rlnanl = 0

2
rzl all + (h Z‘A)aZl + r23831 + o o -] rznanl o
: 2
Ty 8yt a8y FOTgMay oo o Ty a, 0 (3.16)
r .a + r ,a,, + r .a,, + (h2 =)\) a = 0
nl~1l1 n2°21 n3®31 ¢ n nl

where A is a parameter independent of the a, 's,

jt

A necessary and sufficient condition for the system of equations
(3,16) to have a solution (in which not all unknowns are zero) is the

vanishing of the determinant of the coefficients of the a That is,

it’

this system of linear homogeneous equations can have a non-trivial solu-

tion only if its determinant is equal to zero as seen below,

2 .
rzl (h 2 o= )\) r23 o o o rzn ‘_
v ) 2 Loy _
r31 1’.‘32 (h 3 “l X) e o o r3n - 0

o o o o o o o o o o o o Q o o o o o Q o o o o o -] o o

r (h2

nl rnz rn3 o o ¢ n - A) (3017)
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When a simple root of the characteristic equation (3.17) is substi-
tuted for A in (3,16), a set of homogeneous linear equations of rank
(n=1) is obtained. This set of equations has a family of solutions, all
of which are proportional to one particular solution. It follows from

the analysis for maximizing A1 that the factor of proportionality is
Al L z a jl - Ala (3018)

Hence Al’ which is to be maximized, is equal to one of the roots of the

A, is also the

characteristic equation; namely, the largest root lle 1

variance of the index developed from this data.

The problem is to find the coefficients, , of the first factor,

ajl
Fl' which account for as much of the communality as possible. The largest

root, Alp of (3.17) is substituted into (3.16), and a solution for 815

Gyyo o o op Oy 18 obtained. To satisfy the relatiom (3.5) these values

are divided by the square root of the sum of their squares and then mul=-

tiplied by /i 1 » The resulting quantities are

dq fxl
8 = E3l R o 5 ng BY
vy 2 s

2
(3.19)

which are the desired coefficients of Fl in the factor pattern (3.3).
It may be observed that these values of ajl satisfy the condition (3.5)

for upon squaring the expressions (3.19) and summing, there results
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2 2 2
E 32 2 kl (o 11 + a 21 e SESPNRL nl)
“ jl 2 2 2
i=1 SRt + a 21 * o0 o ¥R

-AI-A]_

nl (3.20)

Having determined the coefficients a,, of the first factor Fl’ one

jl
could proceed to find a second factor which would account for a maximum
of the residual communality. However, because only the first factor was

used in the study, computation of other factors will not be discussed.
Simple Illustration of Factor Analysis and Development of an Index

To illustrate the theory and methods described above a simplified
example is presented below. The example has three variables which are
used to develop a scaled index.

If I is the index to be developed, it can be written

I= alxl + azxz - A3X3 (3.21)

where the a,'s are constants to be determined in the analysis and the

3

X.'s are the observed variables or ratios. The matrix of correlation

3

coefficients between the Xi' corresponding to (3.6), is

1.0000 05924 s9762
Zmw= 05924 1.0000 02474
:9762 <5474 1,0000 (3.22)

To obtain the weights aj for the index a solution must be obtained
for a set of equations such as (3.16) or the equivalent (3.17). If H§
is set equal to one;, (3,16) can be simplified and rewritten for this

example as
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(l—A)a1 + 059232 + o9?6233 = 0

059248.1 + (l—l)az + 5547433 =0

0976231 + .547432+-(l-l)33 =0 (3.23)

where a 2 + a3 - a32 = 1, Equations (3.23) can be simplified to

1.0000a, + u592432 + .9762a3 Aa

1 1
.5924&1 + 1,000032 +¥ e547433 = Aaz
09?6231 & u5474a2 + lg,OOOOa3 = Aa3 (3.24)

While these equations are necessary for a maximum solution, they are not
sufficient. The necessary and sufficient conditions are discussed in
detail above,

= a, = 0 and three

1 2 3
nontrivial solutions, each with a different value of A. The solution

Equations (3.24) have the trivial solution a, = a
with the largest positive value of X is of interest in determining the
first factor. Equations (3.23) can be solved by either of two processes.

First, the determinant of the coefficients could be set equal to
zero, solve for 11, and then solve for the ajo In a problem with few
variables;, this is a reasonably simple task, Such a direct solution is
time consuming and laborious without an electronic computer, especially
if a large number of variables is involved.

However, it is possible to solve the equivalent equations (3.24) by
an iterative procedure. The iterative process which is used in the
example starts with an arbitrary set of trial values such as a = a, =
a, = 1,0, Substituting a, = a, = a_ = 1.0 into (3.24) yields a second

3 1 2 3

approximation of Aa; = 25686, Aa, = 2,1398, and Aa, = 2,5236. These

numbers could be used as second approximations of the weights, but to
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keep the numbers comparable each approximation is divided by the first,
which is 2.5686. This gives a second approximation of the weights
1.0000, .8331, and .9825. This process can be continued and eventually
will converge to the correct set of weights. Further iterations will
not significantly change the wnights, A partial worksheet for this

process is as follows:

'Trial values of the a

h ]
Trial or
Iteration No. (1) (2) (5) (6) (7
al 1.0000 10000 ; o 5 1.0000 1.0000 1.0000
a, 1,0000 B33L i s i e .7916 .7912 »7912
a, 1,0000 49825 < 4 e o .9852 .9852 .9852
Estimates of the laj from (3.24) (3.25)

2,5686 2,4526 . o o o 2,4037 2,4305
2,1398 1s9633 4.6 o o 1:9233 1.9230
2,5236 2,4147 . & o o 2.3947 2.3946

After seven iterations the wg;ghts, aj, are found to be 1,0000, .7912,
and ,9852 as presented in the last column of (3.25). The variance of
this index, the value of )\, and the sum of the squared correlations be-
tween the index and the three variables is 2.4305.

3
The sum of the squares of these numbers ( ) a®

j) equals 2.5966,
i=1,

3
Since it is necessary that the [ s
=1

= 1, each a

] must be divided by

the square root of the sum of the a,. The square root of 2.5966 is

3

1.6114, This gives the weights a, = .,6206, a, = «4910, and a, = .6114,

1 3
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The contributions of 11 to the variance of the standardized variables

are the squares of a,. It follows then that A, explains about 39,5 per-

5 1

cent of the standardized variation of Zl, about 24,9 percent of the stan-

dardized variation of Z_, and about 37.4 percent of the standardized

2!

variation of 230

The index could be written

I-= .620621 + .491022 + 0611423 (3.26)

where Z, is equal to xjfsj (%, 1s: X -X ;s and s, the standard deviation

h ] 3 3 3

of X,). The s,'s of the X,'s were s, = 1.3298, s, = 1,0296, and 5, =

| h| h| 1 2 3
1,0363. By dividing aj by these aj the index can be expressed as
1= °466?x1 + °45?2::2 + u5900x3 (3.27)

This index would be zero for any observation having all variables

equal to zero., The index can be scaled to 100 when all X, = X, by deter=-

3 3

mining a constant K such that

K (a = 100 (3.28)

Bt
3

The index is scaled to 100 because this value is a convenient bench mark.
The index wvalue of 100 is then the base for juding the observed index

values of the observations studied. The equation for the scaled index

becomes
Ka Ka Ka
Iscaled = "] xl + 2 x2 + 73 x3 (3.29)
81 32 33

In this example the mean values for the variables were: il = 20,81,

X2 = 11,05, and X3

(3.27) the index value is 21,0377, Upon multiplying all the weights in

= 10.57. When these values are inserted into equation
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the equation by K, which equals 100/21,0377 or 4.7534, the following

scaled index is derived,

= 2,2185X, + 201733X2 + 2,8046X (3,30)

1 3

For an observation having the mean of each variable the index is

Iscaléd

= _ 8
Iscaled = 2,2185 (20.89) + 2,1733 (11.05) + 2.8046 (10,57) = 100,00

This chapter has outlined factor analysis and illustrated how it
can be uséd éo weight variables to form indices. The development of
tﬁese indices has also been demonstrated. The chapter also provides the
theory and computational steps used to develép the indices derived later

in the thesis,

8For a more detailed example see James D. Cowhig, Farm Operator
Level-of-1iving Indexes for Counties of the United States 1950 and 1939,
United States Department of Agriculture Statistical Bulletin No, 321
(Washington, 1962), pp. 23-24,




CHAPTER IV
THE DEVELOPMENT AND INTERPRETATION OF INDICES

This chapter describes the ratio selection technique used to prepare
the data for the development of the indices. A reduction in the number
of ratios is essential for developing manageable indices. An analysis
is then made of each of the indices developed, using the theory explained

in Chapter III.
Ratio Selection Technique

A matrix of correlation coefficients showing the correlations of
each ratio with all other ratios was determined to find the first prin-
cipal component. The three year average of each ratio for each coqpera-
tive was used to determine these correlations. With a large number of
ratios; many of which varied only slightly from other ratios, it was
expected that several ratios would be highly correlated. High correla~-
tion of ratios was a criterion used in deleting ratios from the study
for two reasons: (1) It was necessary to reduce the size of the matri:r;
of correlation coefficients to the capacity of the computing equipment
available (IBM 1410) for the factor analysis; and (2) ratios which are
highly correlated are so much alike that the computations made from l:l"lem
would not show an important difference for the purposes of this study.

The acid ratio was found to be highly correlated with the current

53
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ratio. The correlation coefficient between these ratios were .971, .978,
«925, and .958 for small, medium, large and the average of all firms
respectively. This indicates a high relationship between current assets
and current assets less inventories. The acid test ratio was removed
from -the study because it was believed to have contained less total in-
formation than the current ratio,

The net worth to total liabilities ratio was found to differ only
trivially from the total assets to total liabilities ratio. The later
ratio was removed from the study with the idea that the former is a more
meaningfull ratio and indicates a more accurate measure of solvency. The
correlation coefficients between the ratios were .990, 1,000, 1,000, ,994
for small, medium, large, and the average of all firms respectively,

This comparison indicates a high correlation between net worth and total
assets with no important changes in the correlation of the ra&ios between
sizk groups,

The current assets to accounts receivable ratio had a correlation
coefficients of ,979 with the gross sal«- to accounts receivable ratio
for the average of all cooperatives. This value illustrates the high
direct relationship between current assets and gross sales. A priori
expectations were that the two ratios would be highly correlated because,
logically, receivables increase with sales and increased sales usually
are associated with increased inventories. The correlation coéfficient
for the ratios in each size group. This high correlation can be explained
by the fact that when ratios are averaged the correlation between current

assets and gross sales is high. However, when the firms are grouped
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according to size some of the "averaging affect”" is lost. The correlation
coefficients between the ratios for the small size group was .869, the
medium size group, .893, and the large group .714, Not all current assets
are items for sale; therefore,the receivables to total gross sales ratio
was selected as a better measure of financial efficiency than the current
assets to gross sales ratio and the current assets to accounts receivable
ratio was deleted from the study.

The analysis also showed that the gross earnings to gross commodity
sales ratio was highly correlated with gross earnings to gross sales.
This high correlation results because in most of the firms in the study
operating sales make up a small percentage of the total sales and the
two ratios increase proportionately in terms of relative amounts of sales.
The ratio of gross earnings to gross commodity sales was deleted from the
study because it is less inclusive than gross earnings to gross sales,
The correlation coefficients between the ratios were .997, .994, .993;
2994 for small, medium, large and the average of all firms respectively;
which for the purposes of this study show no important differences.

The ratio of gross sales to operating expense had a correlation co-
efficient of .986 when correlated with the ratio gross commodity sales
to operating expense for the average of all firms. This high correlation
results because of the small relative importance of operating sales in
most firms studied and the direct relationship of the two ratios in abso-
lute values., The correlation coefficients between ratios were .999, .967,
and 999 for the small;, medium,; and large firms respectively. Since the
ratio of commodity sales to operating sales is less inclusive than the

gross commodity plus operating sales ratio, the gross commodity sales to
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operating sales ratio was deleted from the study.

It was also found that the correlation coefficient between net earn=
ings to gross commodity sales and net earnings to gross sales was .906
for the average of all firms. This high correlation results because in
most firms commodity sales are relatively low as a percent of total sales.
The correlations between the ratios by size groups were .803, .961, and
<995 for small; medium, and large firms respectively. The low correlation
for the small size group may be explained by the fact that in small firms
the variations in operating sales is greater relative to gross sales.
Since small firms are likely to have smaller gross sales than large firms,
a slight variation in operating sales will show a relatively more pro-
nounced effect on the gross sales. The net earnings to gross commodity
sales ratio was deleted from the study because gross commodity sales plus
operating sales are more inclusive than commodity sales.

Net earnings to net worth and net earnings to total assets were
found to be highly correlated, This high correlation results because net
worth and assets are highly correlated. The correlation coefficient
was ,888, 886, .955 and .896 for the small, medium, large and the
average of all firms respectively, The net earnings to total assets
ratio was deleted from tﬁe study because net worth gives a better measure
of financial efficiency than total assets, Total assets cannot be as
accurately measured.

After these reductions 13 earnings ratios and 9 liquidity and sol=-
vency ratios remained, The correlation coefficients of these 22 ratios
for all firms are found in Appendix Table III, The correlation coeffi-

cients for the ratios deleted are similar to the coefficients for ratios to
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which they were highly correlated. For this reason they are not pre=-
sented, The earnings correlation coefficients matrix had to be reduced
by two more ratios in order to fit the computing equipment available.
Gross sales to year end inventory was deleted because of the lack of
uniformity of fiscal year ending periods. Gross sales to fixed assets
was also deleted. This ratio was removed because the remaining ratios
seemed to be better indicators of economic efficiency.

With these deletions the matrices of correlation coefficients were
reduced to a manageable size for the principal component analysis. These
coefficients, carried out five decimal places, were used to determine
the principal components., The principal component of each matrix was
determined using the procedures outlined in Chapter IIIol

The index weights for each ratio of the earnings and liquidity and
solvency matrices for each size group and the average of all firms were
determined. The findings showed that when 11 earning variables and 9
liquidity and solvency variables were used in the analysis some variables
(ratios) contributed very little to the total index. In comparing the
results of several indices, each based on a different number of variables,
the index that gives the greatest variance would usually be selected.
With several varigbles the total variance becomes quite high., It became
apparent that the variance would be only slightly affected by the dele-
tion of selected variables, Therefore, the first principal component

explained less of the total variance of the standardized variables.

1The program used for these computations was written by F. J. Carbato
and M. Merwin of Massachusetts Institute of Technology and edited by Edgar
Butler of Oklahoma State University, "Eigenvalues and Vectors of a Real
Symmetric Matrix."
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A decision rule was devised to delete variables that had a trivial
influence on the overall index value. The rule was: Any ratio for which
a ten percent deviation from the mean of that ratio would cause less than
a two percent change in the scaled index would be removed from the index.
The ratios meeting this standard remained in the study and will be refer-
red to as the selected ratios throughout the remainder of tl;e study.

The index values of the cooperatives were ranked in each firm size
group and for the average of all firms., This ranking was performed for
indices based on the original set of 11 and 9 variables used in computing
the weights and a second ranking using only those variables and associated
weights that were selected by using the decision rule, The "sign rank
test"2 was run on the differences between each pair of ranks and no signi=
ficant differences at the 95% confidence level were found between any
pair of ranks. Thus, the hypothesis was not rejected that the index
based upon the reduced number of variables contained the same statistical
information as the index developed from the original correlation coeffi-

cient matrices,
Indices for the Average of All Firms

Earnings index

The selected earnings ratios, for the average of all firms, their
mean values, weights, and contributions to the scaled index are given in
Table IV. The ID (identification) column gives the X, which represents

k|
each ratio in the indices derived and throughout the study.

2Bernard Ostle, Statistics in Research (Ames, 1963), p. 468.
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TABLE 1V

SELECTED EARNINGS RATIOS, MEAN RATIO VALUES, WEIGHTS, AND
CONTRIBUTIONS TO SCALED INDEX FOR AVERAGE OF ALL FIRMS

Mean Contribution
Ratio ID ratio value Weight to scaled index

Gross sales to

Operating expense X, 13.95:1 3.255 45,43
Gross sales to

total assets X, 2,29 3 1 37.627 86.07
Gross sales to

net worth XB 3:22 2 1 12,916 41.55
Gross earnings to

gross sales X, 11.53 : 100 -6,335 -73.05

The first principal component of the matrix of intercorrelations of
these selected ratios (Al), also known as the first factor, is 2,452,
The total variance of the four standardized variables is 4.0. The Al of

2,452 is 61.3 percent of 4.0, thus A, and index developed from it explains

1
61.3 percent of the total variance of the four standardized variables.
The second principal component (second largest root, 12) explained only
24.7 percent of the variation. The difference in percent of explanation
between the 11 and the 12 shows that fluctuations in the four variables
may be fairly well represented by one factor. Al accounts for nearly
two-thirds of the variance of the individual variables. It follows that
kl explains 22.6 percent of the standardized variation of xl, 32.7 per-
cent of XZ' 16.1 percent of X3, and 28.6 percent of the standardized
variation of X4o

The equation for the scaled index is:
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= 3,255X, + 37.627X2 + 12,916X, - 6.355X

- AR

IAE 1
Gross sales to total assets (XZ) makes the largest contribution to the
scaled index column of Table IV. Contributions to the scaled index are
equal to the mean ratio values multiplied by the ratio's weight and the
sum of each of these products is 100. Theoretically, this ratio is the
most important single ratio defining earning power, Since margins are
largely well established in most cooperatives by competitive forces,
earning power becomes a function of volume of sales relative to total
assets, With established total assets, a firm can improve its financial
position by increasing its total sales, assuming costs increase less than
returns. Increased sales would permit greater utilization of facilities.
Excess capacity is known to be common among cooperative grain elevators.
With gross earnings or margins fairly well established at an average of
11.5 cents per dollar's worth of sales, as seen by i& (mean ratio value
of X,), the cooperative should get as many of these "units" of gross
earnings as possible with its given set of assets. Any cooperative that
wants to improve its financial position should concentrate on this area
as long as marginal cost is less than marginal returns, Xz contributes
more to the scaled index than any other ratio. It may be conlcuded that
if the cooperative can improve this ratio, i.e., increase total gross
sales by a given percentage without appreciably increasing physical
assets, the over all earnings index value of the cooperative can be in-
creased more than would be possible through the same percentage increase
in any other ratio. This assumes an improvement in the ratio would not

weaken the firm in other areas.

Gross earnings to gross sales (Xé) gave the second largest
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contribution to the scaled index. The negative sign on the weight indi-
cates that the higher the gross earnings for a dollar's worth of sales
the less profitable the firm is and the smaller the firm's scaled index
value. This fact would tend to indicate that the greater the marketing
margins on a dollar's worth of sales the lower the cooperative's earning
position. Apparently, this inverse relationship is the result of the
competitive structure of the grain marketing industry. Since prices are
fairly well set by competition any price above the competitive price will

cause a loss of customers. This ratio, like X,, alludes to the necessity

2
of maintaining a maximum volume of business, It is also possible that
some cooperatives having high gross earnings per dollar of sales had
these high margins as a necessary factor to cover high costs. High mar-
gins may also be caused by a desire of the directors to avoid a price
war.

Gross sales to operating expenses (Xl) contributes the least of the
selected ratios to the scaled index by an amount slightly less than the
third largest contributor, Although this ratio makes the smallest con=-
tribution, its contribution is more than twice as large as needed to meet
the minimum standards established earlier regarding the selection of
ratios,

The ratio X,; would at first seem quite similar to X But the

3
correlation coefficients between the ratios is only .638. Even though

20

X3 is a better measure of financial efficiency of owner-investment, Xz

gives more than twice as large a contribution to the scaled index. If a

firm can increase x3 with more ease than it can XZ’ X3'5 value in the

index becomes relatively more important. This same analysis applies to
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all ratios. The ratic that should be of most importance to the indivi-
dual cooperative may be the one that can be improved the most with the
least cost.

A cooperative could obtain a high ratid of gross sales to net worth
by operating on borrowed capital., But this efficiency is possible only
at the cost of solvency. This example illustrates the need for combining
an analysis of earnings ratios with liquidity and solvency ratios.

The proper amount of solvency and liquidity a firm should have,
however, is difficult to define., When considering an earnings index,
the more profitable the cooperative the higher the index value, and the
"better" the cooperative can be judged. High liquidity and solvency in-
dex values are not necessarily optimum as is the case with earnings index
values, It is possible to be overly conservative and operate with net
worth only. As a result facilities may not be maintained and opportun-
ities for innovations might have to be passed up. Also a cooperative
could be too liberal, rely on borrowed funds too much, and suddenly find
liabilities greater than assets and creditors managing the cooperative.

A cooperative can also be hampered by having too many, or too few, assets
in a liquid form. The next section will discuss the index developed to
describe a cooperative's liquidity and solvency position. It should be
remembered that this index differs from the earnings index in that a high

value does not necessarily indicate a desirable position.

Liquidity and solvency index

The selected liquidity and solvency ratios for the average of all

firms, their mean values, weights, and contributions to the scaled index
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are given in Table V,

TABLE V

SELECTED LIQUIDITY AND SOLVENCY RATIOS, MEAN RATIO VALUES, WEIGHTS,
AND CONTRIBUTIONS TO SCALED INDEX FOR AVERAGE OF ALL FIRMS

Mean Contribution
Ratio ID _ ratio value Weight to scaled index

Current ratio Xb 3:71 : 1 10. 350 38.38
Net worth to

total assets X7 75.45 ¢ 100 2,262 170.67
Net worth to

fixed assets X8 1,63 : 1 72,378 117.75
Fixed assets to

total assets Xg 48.30 : 100 -3.016 =145.65
Year end inventory

to current assets xll -47,37 : 100 -1.714 -81.15

11, the first principal component, of the correlation coefficient
matrix of the selected liquidity and solvency ratios is 2.779. The to-
tal variance of the five standardized variables is 5.0, kl and the index
developed from it explain 55.6 percent of the total variation of the five
standardized variables. This percentage of explanation shows that fluc-
tuation in these five variables are only fairly well represented by the
11 since it explains only slightly more than one-half the total variation
of the individual variables. 12 explains 22.6 percent of the variation;
therefore, 11 explains approximately twice the amount of variation ex-

plained by the next largest root. A, explains 19.5 percent of the

1
standardized variation of XG, 25,7 percent of X7, 31.8 percent of XS'

13.0 percent of Xg' and 10.0 percent of the standardized variation of Xll
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The equation for the scaled index is:

I - 100350X + 2n262X7 + ?20378)( - 30016X

ALS 6 8 - 10 71"X11 (402)

9

The contributions to the scaled index indicate that net worth to total
assets (Xy) makes the largest contribution to the scaled index. This
ratio is assumed to be the most important ratic defining a firm's liqui-
dity and solvency. Again, as with the ratio making the largest contri-
bution to the earnings index, a given percentage increase in this ratio
will have a greater influcence on the index value than is possible
through the same percentage increase in any other ratio.

Fixed assets to total assets (Xg) makes the second largest contri-
bution to the scaled index. The negative sign on the weight is expected
because the larger the percentage fixed assets are of total assets the
less liquid the cooperative. Therefore, the smaller this ratio, the
higher the value of the liquidity and solvency index.

Net worth to fixed assets (Xa) is the third largest contributor to
the:scaled index., This ratio appears to be quite similar to the net
worth to total assets ratio (X7)o The correlation coefficient between
the ratios is 771, According to the weight, the larger this ratio the
greater will be the firm's liquidity and solvency index value.

Year end inventory to current assets (Xll) makes the next largest
contribution and its weight carries a negative sign. Therefore, inven-
tories should be as small a portion of current assets as feasible to
maintain liquidity. Since inventories are generally a more '"fixed" type
of current assets than other current assets the negative weight seems
reasonable, Again, it is possible to reduce this ratio to such a low

point that the firm would be jeopardizing its financial position. If
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inventories were reduced to near zero there would be little to sell and
in most cooperatives empty storage bins., This action cannot be consi=-
dered profitable.

The ratio of current assets to current liabilities makes the smallest
contribution of the selected variables to the scaled index., However, the
contribution of this ratio is nearly twice the minimum level used in
selecting variables for the index. Again, it should be mentioned that
even though this ratio contributes least to the scaled index it may be
of much more importance if improvements can be made relatively easier

than in the other ratios.

Indices by Size Groups

Indices were developed for each size group of cooperatives. Some
of the analysis would be repetitive so the analysis is based on a know=-

ledge of the above discussion,

Indices for Small Firms

Earnings index

The selected earnings ratios for the small firms, their mean values,
weights, and contributions to the scaled index are given in Table VI.

11 of the matrix of the correlation coefficients of these selected

ratios is 2.260. Since the total variance of the four standardized vari=

ables 4is 4,0, A\, explains 56.4 percent of the total variation of these

|
standardized variables. Although this seems low, Az explains only 28,9

percent of the variation, Al explains 25.3 percent of the standardized

variation of xl” 31, 4 percent of ng 14,4 percent of X_, and 28.9

3
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percent of the standardized variation of X,
The equation for the scaled index is:
I = 3a47581'+ 32o36122 + 8096?13 - 5.554X, (4.3)

TABLE VI

SELECTED EARNINGS RATIOS, MEAN RATIO VALUES, WEIGHTS, AND
CONTRIBUTIONS TO SCALED INDEX FOR SMALL SIZE FIRMS

Mean Contribution
Ratio _m_ ratio value Weight to scaled index

Gross sales to

operating expense x1 14.26 : 1 3,475 49,55
Gross sales to

total assets xz 2,46 : 1 32,361 79.61
Gross gales to

net worth XS 3495 §.1 8.867 31.65
Gross earnings to

gross sales X, 10.95 : 100 =5.554 -60.83

Liquidity and Solvency

The selected liquidity and solvency ratios for small firms, their
mean values, weights;, and contributions to the scaled index are given in
Table VII.

11 of the matrix of the correlation coefficients for these selected
ratios 1is 2,222, thus explaining 74.1 percent of the total variation of
the three standardized variables. A, quite well explains the fluctua-
tions in the variables since it accounts for nearly three-fourths of the

total variance of the individual variables. explains 28.5 percent of

o
the standardized variation of x7, 43.7 percent of xa, and 27.8 percent



TABLE VII

SELECTED LIQUIDITY AND SOLVENCY RATIOS, MEAN RATIO VALUES,
WEIGHTS, AND CONTRIBUTIONS TO SCALED INDEX FOR SMALL SIZE FIRMS

Mean Contribution
Ratio ID __ ratio value Weight to scaled index

Net worth to

total assets X7 75+79 %100 2.34 177.36
Net worth to

fixed assets XS 17008 78.94 134,21
Fixed assets to

total assets X9 46,71 ¢ 100 -4,53 =211,52

of the standardized variation of Xgo

The equation for the scaled index is:

- 4,528% (4.4)

Igs = 26340X? + ?89944X8 9

SL

Indices for Medium Firms

Earnings index

The selected earnings ratio for medium firms, their mean values,
weights, and contributions to the scaled index are given in Table VIII.

11 of the matrix of the correlation coefficients for the selected
ratios, 2.563, accounts for 64.1 percent of the total variation of the
four standardized variables. 12 explains only 17.5 percent of the vari=-
ation. The fluctuations in the four variables are fairly well repre=-

sented by A, which accounts for nearly two-thirds of the total variance

1

of the individual variables, Al explains 31.5 percent of the standard=-

ized variation of XZ’ 25,5 percent of X_ , 24.9 percent of X&’ and 18.2

3'
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TABLE VIII

SELECTED EARNINGS RATIOS, MEAN RATIO VALUES, WEIGHTS, AND
CONTRIBUTIONS TO THE SCALED INDEX FOR MEDIUM SIZE FIRMS

Mean Contribution
Ratio ID ratio value Weight to scaled index

Gross sales to

total assets Xz 21T X 28.322 61.43
Gross sales to

net worth XB 2.88 ¢ 1 19.093 55.05
Gross earnings to

gross sales X4 11,81 : 100 =3.946 -46,57
Net earnings to

net worth % 10,06 : 100 2,993 30,10

percent of the standardized variation of Xsa

The equation for the scaled index is:

IME = 280322X2 + 190093}{3 - 30946X4 + 2.993X5 (4,5)

Liquidity and salvengx index

The selected liquidity and solvency ratios for medium firms, their
mean values, weights, and contributions to the scaled index are found
in Table IX.

Al of the matrix of correlation coefficients for these selected
ratios is 3.116 and explains 51.9 percent of the total variation of

the six standardized variables. explains only 24.9 percent of the

Ay

total variation so it may be concluded that A, is by far the best deter=-

1

minate of variation, 11 seems to explain a low percentage of the total

amount of variation, but it is not as poor as it appears. This index
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TABLE IX

SELECTED LIQUIDITY AND SOLVENCY RATIOS, MEAN RATIO VALUES, WEIGHTS,
AND CONTRIBUTIONS TO SCALED INDEX FOR MEDIUM SIZE FIRMS

Mean Contribution
Ratio 1D ratio value Weight to sggled index

Current ratio x6 7 T 8,719 23.94
Net worth to

total assets x? /77g56 : 100 15753 135.96
Net worth to

fixed assets x8 Fs61 8L 57.483 92,49
Fixed assets to

total assets Xg 49,73 ¢ 100 =2.921 =145,28
Current assets to

total assets xlO 25,54 : 100 2,562 65.43
Inventory to

current assets xll 47.48 ¢ 100 =1.528 =72.54

has the largest number of selected ratios of any index in the study.
When the number of variables is increased, the total variation of the
index is also increased. Therefore, it is possible for this root to ex-
plain mﬁre actual variation than a root explaining a much larger percen-

tage of the total standardized variation of fewer variables, A, explains

15

11.0 percent of the standardized variation of XG' 21.0 percent of X?,
8.0 percent of xlO’ and 11.1 per=-

30.2 percent of X,, 18.6 percent of X

8° 9’

cent of the standardized variation »>f Xllu

The equation for the scaled index is:

L = 8,719X, + 1.753X, + 57.483X

ms 6 ? 8 - 20921X

+ 2,562X10 - 1.528X

9 JEIE

(4.6)
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Indices for Large Firms

Earnings index

The selected earning ratios for large firms, their mean values,

weights, and contributions to the scaled index are given in Table X,

TABLE X

SELECTED EARNINGS RATIOS, MEAN RATIO VALUES, WEIGHTS, AND
CONTRIBUTIONS TO SCALED INDEX FOR LARGE SIZE FIRMS

Mean Contribution
Ratio ID ratio value Weight to scaled index

Gross sales to

operating expense Xl 14213 1 9,608 107573
Gross sales to

total assets X2 2,07 & & 74,560 154,27
Gross earnings to

gross sales X, 12,40 : 100 -~13.058 -161,97

ll of the matrix of the correlation coefficients of these selected

ratios is 2,490, thus the index explains 83,0 percent of the total vari-

ation of the standardized variables. 12 explains 9.9 percent of the vari=-

ation, Therefore, Al explains the variation in the variables extremely

well, Al explains 33.5 percent of the standardized variation of xl, 34,3
percent of the X,, and 32.2 percent of the standardized variation of Xao
The equation for the scaled index is:
Lg = 9.608X, + 74,560X, - 13.058X, (4.7)
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Liguiditx and solvencz index »

The selected liquidity and solvency ratios for large firms, their
mean values, weights, and contributions to the scaled index are given

for large firms in Table XI.

TABLE XI

SELECTED LIQUIDITY AND SOLVENCY RATIOS, MEAN RATIO VALUES,
WEIGHTS, AND CONTRIBUTIONS TO SCALED INDEX FOR LARGE SIZE FIRMS

Mean Contribution
Ratio 1D ratio value Weight to scaled index

Current ratio X6 s B I LS 5 7.265 22,61
Net worth to

total assets X7 71.98 : 100 2997 71.76
Net worth to

fixed assets X8 1.49 : 1 39.914 59.59
Fixed assets to

total assets Xg 49,86 : 100 =1,083 =54,00

Al of the correlation coefficient matrix for these variables is

2.730 and explains 68.3 percent of the total variation of the four stan=-
dardized variables. Az explains only 24,8 percent of the variability.
Therefore, 11 explains the fluctuations in the variables fairly well
since it accounts for better than two=thirds of the total variation of

the individual variables. explains 25.5 percent of the standardized

M
29.1 percent. of X7, 34,0 percent of Xa, and 11,4 percent

variation of x6,

of the standardized variation of Xg°

The equation for the scaled index is: O

I = 7,265X, + u997X7 + 39.914X

LLS 6 g = 1.083%, (4.8)
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This chapter has in part fulfilled the second and third objectives
of the study. Objective number two.has béen partially fulfilled by pre-
senting the rétios that were selected as‘Eéing important by the standards
established earlier. Objective number three has been partially fulfilled
with the presentation of the indices to be used later in evaluating the

overall earnings and liquidity and solvency of the cooperatives.



CHAPTER V
COMPARISON OF SELECTED FINDINGS

The purpose of this chapter is to compare and summarize the various
indices described in the previous chapter. How and why these indices

differ will be discussed.
Comparison of Selected Ratio Means

The medium size cooperatives had the highest ratio mean, Table XII,
for total sales to operating expense (Xl)o Via this criterion the medium
size group had the highest operational efficiency. It is hypothesized
that the small firms were too small for certain economies of scale and
the large firms were suffering diseconomies of scale. The small group's

il' mean value of the Xl ratio, is 8.4 percent less than the medium group's

il and the large group’s il

ilo The big difference then is between the large group and the other two

groups. This difference would indicate that the cooperatives with large

is 28,0 percent less than the medium group'’s

total physical assets have a greater cost associated with each dollar of
gross sales than the other groups; alternatively stated, sales are rela-
tively lower per dollar of operating expense for large firms. This dif=-
ference could be the result of excess capacity, an over—abundance of goods
and services provided that are underused, or that managerial ability does
not increase proportionally with the increase in complexity associated

with large operations. Although this ratio is best among the medium

73
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TABLE XII

COMPARISON OF SELECTED RATIO MEANS*

Mean Ratio Values by Size Grou
Item ID All Firms Sm§1I MedLum Large

Earnings ratios

Gross sales to

operating expense X, 13.95 14,26 (15.57) 11.21
Gross sales to

total assets XZ 2.29 2,46 2,17 2,07
Gross sales to

net worth X3 3,22 . 3.53 2,88 (2.98)
Gross sales to

net worth x4 11:53 10.95 11.81 12,40
Net earnings to

net worth XS (8.23) (8.06) 10,06 (6.22)

. Liquidity and solvency

ratios
Current ratio ¥ X6 3.71 (4.57) 2575 3.11
Net worth to

total assets X7 75.45 75:75 77.56 71.98
‘Net worth to 3

fixed assets X8 1637 1.70 1,66 1,49
Fixed assets to

total assets Xg 48,30 46,71 49.73 49,86
Current assets to

total assets xlO (25.92) (25.89) 25.54 (26.48)
Year end inventory to

current assets X, 47,37 (44.24) 47,48 (53.93)

*Values in parenthesis were not used in the index because they did
not meet the contribution standards established. These values are in-
cluded for comparison purposes.,
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firms, it did not meet the contribution standards established for it to
become a variable in the medium firms' earnings index. This index is the
only earnings index that does not contain this particular variable, The
medium firms' index does contain the variable net earnings to net worth
(Xs), which is not found in any other earnings index. This change in
variables cannot be explained by high correlation as the two ratios have
an inter-correlation value of .36, Xl failed to meet the necessary stan=-
dards for becoming an index variable for the medium size group by only

a slight margin.

The small firms had the most desirable ratio of gross sales to total
assets (Xz) which appears in all earnings indices. This ratio value in=-
dicates that the efficiency with which the physical assets are used is
greatest among small cooperatives. There appears to be a trend toward
lower ratio values as the size of firm increases. The medium firms' X

2

is 11.8 percent legs than the small firms' X, and the large firms' iz is

2
17.5 percent less than the small firms' i2° This trend would indicate
that financial efficiency of investment decreases as total assets in-
crease. The reasons for this trend could lie in excess capacity among
large cooperatives or that cooperatives with fewer assets must find multi-
purpose uses for their facilities,

The ratio of gross earnings to net worth (X3) was included in all
indices except the earnings index for the large firms. This ratio is
highest among the small cooperatives which indicates that: (1) these
firms use more credit to finance their business thus giving them an in-
accurate picture of financial efficiency; or, (é) the smaller investment

associated with the small firms is used more productively ~nd therefore

yields a greater return per deollar of investment. It is shown by iz that
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the small cooperatives also have the largest gross sales to total assets
ratio. This value would seem to indicate that the latter of the two al-
ternatives is correct. The medium firms' 23 is 18,7 percent less and the
is 15.7 percent less than the small firms' X, which indi-

3 3
cates that the largest differences are between the small firms and the

large firms' X

other two size groups.

There is an obvious trend in the gross earnings to gross sales ratio
(x4) which ;ppears in each earning index. The small firms had the lowest
i& value. The medium firms' 24 is 13.3 percent larger than the small
firms' i&' Since gross earnings on a dollar of sales can be increased
only by (1) increaﬁing prices or, (2) a reduction in the cost of goods
purchased (prices paid), it can be concluded that one of these effects,
or a coﬁbination of both, is responsible for the changes in the ratio
means among the groups. Competition tends to set both prices paid and
received, The hypothesis may be made that higher margins were necessary
to compensate for the decrease in efficiency as shown by Xl and Xz. A
large firm should be able to operate on a smaller margin and cover fixed
expenses by maintaining volume; therefore, this hypothesis apparently is
invalid for the cooperatives studied.

Previous analysis showed that the weight of x& in the earnings in-
dices was negative. The negative value indicates that within limits the
smaller the ratio the more prone to high earnings the firm is. This
weight alludes to the fact that the high gross earnings come from high
margins to cover high costs and, in tumm, ;educes volume of business in
a competitive market. This analysis can be carried to the net earnings
to gross sales ratio which was computed but did not meet the standards

required for an index variable., Net income to total sales was 3,02 : 100
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in the small size group, 3.52 : 100 in the medium group, and only 2.27 :
100 in the large group. Gross earnings to total sales is highest among

large cooperatives and net earnings to total sales is lowest among these
same firms. This analysis is further evidence of some inefficiencies in
the large cooperatives.

Net earnings to net worth (XS) meet the standards used in selecting
the index variables for the medium firms only. The mean value of this
ratio, RS’ was highest for the medium firms and therefore expressed the
greatest return per dollar of member-owner investment., The value of 25
for the small size firms was 19.9 percent less than for the medium firms
and 38,1 percent less than the medium firms' value for the large firms.

The medium firms' values for iS and X, are the largest, followed by the

1

small firms' ratios with a moderate reduction in both iS and il’

larger decrease in both mean ratios for the large cooperatives. The

and a

correlation coefficients between these two ratios at the individual co=-
operative level are .292, .130, and .622 for average of all firms, small,
medium, and large firms respectively. However, the correlation between
the three pairs of ratio mean values is .938,

It is possible that the high mean net earnings to net worth ratio
(XS) in the medium size group reflects the fact that firms in this size
group use more credit in financing their operations than the other firm
size groups, thus making the net worth relatively low, and giving an
overstated mean ratio. Net worth to total assets (X?) shows that this
hypothesis is not valid: The medium firms have the highest percent of
net worth to total assets and the large firms have the lowest, meaning
that the large firms uses more credit than the other size groups. This

difference indicates that the already low X, ratio for large cooperatives

5
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"overestimates" true earning capacity. This analysis is further substan=-
tiated by the fact that the mean ratio value of net worth to total lia=-
bilities is 10.73 : 1 among small firms; 6.05 : 1 among medium firms, and
5.86 among large firms. A comparison of these ratio means shows a defi-
nite trend to more credit financing as the total assets increase.

The current ratio (X6) used in all the liquidity and solvency indices
except the small firms indicates that firms in the small g;oup are in the
most solvent positiqna The value of 26 for large firms is 31.9 percent
less than for the small firms. ig for the medium firms is 39.8 percent
less than it is for the small firms. These differences indicate that
medium firms have the fewest liquid assets covering their current lia-
bilities. The data do not give any explanation for the change in the
ratios although Xl shows that relatively less of the small firm's current
assets are in inventories,

Net worth to total assets (X7) used in each liquidity and solvency
index has been discussed earlier. The three means do not vary greatly.

The medium firms have the highest X_ indicating the highest degree of

7

solvency. The small firms' X, is 2,3 percent less than the medium firms'

7

X, and large cooperatives' X

; is 7.2 percent less than medium firms' X

7
Net worth to fixed assets (Xa) is highest among the small firms,

70

5.4 percent less among medium firms, and 12.2 percent less among large
firms. The ratio meets the established standards for use in each liqui-
dity and solvency index. The mean ratio values show a definite trend
downward as total assets increase. This trend could be caused by net
worth to total capital being relatively high among small firms and de=-
clining as total assets increase, fixed assets being relatively small

among small firms and increasing, or a combination of these two forces
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working together. This trend can be substantiated, at least partially,
by comparing x7 and x90 The trend of these means indicate that the small
firms are more solvent.

Fixed assets to total assets (Xg), used in the liquidity and solvency
index for all size groups, is lowest among the small firms indicating the
highest degree of liquidity. The medium and large firms' X, are 6.5 and
6.7 percent larger, respectively. This comparison shows that fixed
assets are slightly lower in small firms, as suggested above, and that
there is no real difference in the proportion of fixed assets to total
assets in the medium and large size groups.

Current assets to total assets (xlo) was used in only the medium
firms' liquidity and solvency index. When including the non-used ﬁlo's,
large cooperatives would have to be considered more liquid than the other
size groups, with medium cooperatives the least liquid. Because grain
in storage is a current asset and with the high volume of grain in
storage among large cooperatives these firms are likely to be more liq-
uid than small cooperatives. The small firms' X, . is 2.2 percent less

10

and the medium firms’ X. is 2.3 percent less than the large firms'

10
Year end inventory to current assets (xll), used in only the average
and medium group's liquidity and solvency index, shows a definite trend
as the total assets increase, Small cooperatives have the smallest ill’
while the medium firms'’ ill is 7.3 percent larger and the large firms'
ill is 21.9 percent larger. This trend is likely to be true because of
the relatively larger storage facilities among cooperatives with large

total assets. Since grain in storage is an inventory the ratio is large

among the large firms.
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The above analysis explains how the selected mean ratio values dif=
fer. Also included are several hypotheses as to why the ratios differ.
Probably more important to the overall study, the analysis demonstrates
the interrelationship of the ratios used in ratio analysis. The analysis
indicates that ratios should not be studied without analyzing the factors

producing or associated with the ratio values.
Comparison of Contribution of Each Ratio to Scaled Index

The purpose of this section is to compare the contribution made by
each variable in the wvarious indices. These comparisons will summarize
much of the analysis made earlier dealing with the importance of the
various ratios, The values given in the Table XIII are the percentages
each ratio contributes to the total absolute contribution of the index.
The total absolute contribution is equal to the sum of "Contributions to
Scaled Index", as seen in Chapter IV, regardless of the sign of the con=-
tribution. The number in parentheses in front of each ratio is that
ratio's rank of relative important in the scaled index.

In Table XIII no one ratio makes the largest contribution to the
index for all size groups, Gross sales to total assets comes the closest
by being the largest contributor for three of the four earnings indices.
Among the more interesting changes in the earnings indices is the fact
that X, makes the largest contribution to the large firms' scaled index
but the fourth largest contribution to the next smaller size group.

Also, X_., although not appearing in any index except the medium firms’

5!

earnings index makes the second largest contribution to that index.

In the liquidity and solvency indices the current ratio makes the



TABLE XIII

PERCENTAGE OF ABSOLUTE CONTRIBUTION OF EACH SELECTED RATIO
TO SCALED INDEX

Percentage Contribution by Size Grou
Item ID All Firms Small Medium Large

Earnings ratios

Gross sales to

operating expense Xl (3) 18.5 (3) 22.4 - (3) 25.4
Gross sales to

total assets Xz Iy 35,0 (1) 35:9° (1) 3158 (2) 36.4
Gross sales to

net worth X3 (4) 16,9 (4) 14.3  (3) 24.6 -
Gross earnings to

gross sales X& (2) 29.6 (2) 27:4. (4) 15.5 (1) 38,2
Net earnings to

net worth XS - - (2) 28.1 -
Liquidity and solvency
ratios
Current ratio Xﬁ (5) 6.8 - (6) 45 (4) 10.9
Net worth to

total assets X7 1) 30.3 (2) 33.9 (2) 25.4 (1) 34.5
Net worth to

fixed assets X8 (3) 20.9 A3) 25,7 (3) 17.3 (2) 28,7
Fixed assets to

total assets X9 2y 25.8 (1) 40,4 (4) 12,2 (3) 26,0
Current assets to

total assets XlO - - CLY27: 1 -

Year end inventory
to current assets Xll (4) 15.4 - 5) 13:5 -
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smallest contribution of the contributing ratios in each of the indices
for which it is included. Fixed assets to total assets, the most impor-
tant raﬁio in the small firms' index, makes the fourth largest contri-
bution in the medium firm's index, Current assets to total assets makes
the largest contribution to the medium firm's indices but does not appear
in any other index.

This chapter has compared the various standards developed in the
preceeding chapters, The importance of each ratio to each index has
been discussed. The analyses has shown that the ratios which comprise
an index vary among the size groups and, also, that the importance of

the ratios also change among the size groups.



CHAPTER VI

APPLICATION OF INDICES

The purpose of this chapter is to apply the indices developed in
the previous characters to some actual data which has been the purpose
for developing the indices. This analysis should demonstrate how local
elevator managers can use these indices. Once the indices are applied
to actual data more general interpretations can be made regarding earn=

ings maximization.

Earnings Indices Compared with Liquidity and Solvency Indices

The average indices were applied to the 62 cooperatives used in the
study. By "applied" is meant that the selected ratio values of each fimm
were multiplied by the ratio’'s index weight and this product added to the
product of all other ratio values and weights in the appropriate index
which results in the index value for the firm, Once this calculation
was done the earnings index value of each firm was plotted against the
firm's liquidity and solvency index value. The results are presented in
Figure 1.

Figure 1 indicates some general trends. The data points show more

variation among liquidity and solvency indices than among earnings index.

In general firms with extremely weak liquidity and solvency indices have
greater earnings than those firms with liquidity and solvency index

values in the range minus 30 to plus 30. At the index value of about 50
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Figure 1

EARNINGS INDEX VALUES PLOTTED AGAINST LIQUIDITY AND SOLVENCY INDEX VALUES,
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for liquidity and solvency the earnings values tend to increase as liquid-
ity and solvency increases and continue to do so up to an approximate
index value of 170 for liquidity and solvency. From this point there
seems to be a downward trend beyond the 300 liquidity and solvency level.
Beyond this level there are too few data points  to make any concrete
statements regarding the relations of earnings to liquidity: and solvency.
The data points indicate that except for a few extreme observations
earnings are low at extremely low and extremely high liquidity and sol-
vency values. On an average earnings are highest when liquidity and sol-
vency is in the 120 to 170 _index. range. This range would appear to be

. the optimum range of liquidity.and solvency to maximize earnings.
Analysis. of Selected: Individual Cooperatives

The first cooperative hawving an extreme index value is identified
as firm "A". It has a liquidity and solvency index: value of -113 and an
earnings value of 30 in Figure 1. .This data point.is:the:lowest liquidity
and solvency value and among the. lowest earning values of the firms
studied. Firm A had a low current ratio which was. only. two-thirds of
average due primarily to a high "trade accounts payable'. .This ratio and
the following ratios for each selected firm can be found in Table XIV.
. Cooperative A is heavily indebted. to the Bank for Cooperatives which re-
duces its net worth to total assets. to two-thirds: the. awerage for that
ratio. The cooperative is highly engaged in the grain.sterage business
which requires high fixed assets.. The fixed assets: to.total asset ratio
for firm A is 32.1 percent higher than the mean ratio for all firms and

with a negative weight causes. a large reduction in: the index.. With the



TABLE XIV

COMPARISON OF RATIO MEANS FOR SELECTED.COOPERATIVES

i Ratio Mean, Firm

. All Firms A B C . E
Earning Ratios
Gross sales' to operating expense 13.95 8.71 5.44 19.10 23,99 13.66
Gross' sales to total assets 2,29 1.54 1.10 4.11 2.69 2,33
Gross earnings' to gross sales 11.53 15.37 20.09 7.23 7.58 11.25
Gross sales' to net worth 3.22 3.17 1.55 6.87 2.78 2.73
Liquidity and Solvency Ratios
Current ratio 3.1 1.27 3.34 2.22 9.08 2.73
Net worth to total assets 75.45 48.93 71.33 61.02 96.70 85.71
Net worth to fixed assets 1.63 77 1.20 1.30 3.61 1.56
Fixed assets to total assets 48.30 63.81 59.50 46,92 26.87 55.05
Year end inventory to current assets --47.37 58.27 54.92 51.77 25.48 41.69
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large volume of grain in storage a larger than average percent of the
total current assets are in inventories which reduces the index.

Gross sales to operating expense for firm A were only twe thirds the
mean for the ratio for all firms. Gross sales to total assets were only
slightly greater than half the mean ratio value for all firms. Gross
earnings to gross sales were one-third larger than the mean which reduced
the index value. Gross sales to net worth were slightly below normal.
This ratio could be expected to be near normal because of the high per-
centage of borrowed capital.

Firm B, also identified in Figure 1, had the lowest earnings index
value with a value of minus 49. The firm showed a total net loss of
$25,500 on a $877,900 investment in one year. The cooperative had
slightly below average net worth to total assets and net worth to fixed
assets ratios. Fixed assets to total assets and year end inventories to
current assets were 23.2 percent and 15.9 percent higher than the aver-
ages., These respective ratios account for the low liquidity and solvency.
The extremely low earnings index results from the fact that gross sales
to operating expense is 61.0 percent below the mean for this ratio. The
ratio of gross sales to total assets for firm B is less than one half the
mean for this ratio for all firms. Gross sales to total assets for firm
B is less than one half the mean for all firms for this ratio. The ratio
of gross earnings to gross sales for firm B is nearly twice as large as
the mean ratio for all firms which reduced the index. Gross sales to
net worth for firm B is less than one-half the mean ratio value for all
firms to again reduce the.index value.

Firm C, also identified in Figure 1, had the highest earnings index
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value, 260, and liquidity and solvency ratio of 25. All the ratios with
a positive weight were slightly low and the ratios with a negative value
were slightly high among the liquidity and solvency ratios. Among the
earnings ratios, gross sales to operating expense were 36.9 percent above
the mean. Gross sales to total assets were 79.7 percent above this
ratio's average. Gross earnings to gross sales were 59.4 percent below
the average for the ratio and gross sales to net worth were more than
twice the mean ratio for gross sales to net worth.

Firm D, also identified in Figure 1, had the highest liquidity and
golvency position with a value 449, Since the audits for this coopera-
tive stated that not all the accounts balanced, the accuracy of this in-
dex value should be questioned. Current liabilities were less than
$7,000 with only $1.00 of fixed 1liability compared to a total capital
value of $288,000. The current ratio was 144.7 percent larger than the
mean current ratio for all firms; net worth to total assets was 28.2
percent greater than this ratio's mean for all firms; and net worth to
fixed assets was 121.9 percent greater than the mean of the ratio for
all firms. Fixed assets to total assets and year end inventories to
current assets were relatively low. One reason for this low value is
that the firm's buildings and equipment were more than half depreciated
from their original book value.

Fi¥m D also had a relatively high earnings index value as seen in
Figure 1. The firm showed high operating and financial efficiency with
a gross sales to operating expense ratio which was 72.0 percent above
this ratio’s average, gross sales to total assets were 17.6 percent above

the ratio’s average, gross earnings to gross sales were 34.3 percent
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below average, and gross sales to nmet worth 13.6 percent lower than the
ratio's average. This last ratio value can probably be explained by the
strong capital position of the firm.

Firm E had an index value for both indices' closer to the mean of
each index than any other.cooperative. Each of the firm's ratio values
follow quite closely to the standard for each ratio as seen in Table XIV.

The above analysis is.quite brief. The management of each of these
firms should be able to explain "why" certain unique ratios exist in
their cooperative. Much of this information is not found:in the annual

audits of the firms.
Comparison of Earnings Index with Firm Characteristics

The purpose of this section is to illustrate:.some of the character-
istics of cooperatives with high earnings as judged by the indices
developed in the study. Ten characteristics of  each firm were analyzed.
After each firm was analyzed by- the.characteristice or variables, the
observations were recorded and ranked. These variables were classified
into divisions according to natural breaks in the observations recorded.
This explains the unequal number of divisions of each variable. The
earnings index rank was computed for each cooperative in each division
of all the variables. The index rank is the rank of:each.index value
when placed in an array. A rank of one shows the: highest earning power
and' the cooperative with- the- least earning power has:the rank value of
62. The mean rank value of the firms - in each division: of: each variable
18  the value used in the  following analysis and is found in Table XV.

The total sales division with the highest mean rank value is the
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division with the smallest total sales. This would indicate that firms
selling fewer dollar's worth of sales tend to be more efficient with
their volume of sales and therefore show largerearnings. There is no
definite trend in the rank values for the various sizes of total sales.
Firms in the large-medium division of total sales have the lowest rank
mean indicating the least profitable volume of business.

The mean ranks of the net earnings divisions have no trend. Since
net earnings are measured in absolute amounts a cooperative having a
high net earnings value is not necessarily highly profitable by the in-
dex developed in the study. The index has the power, through ratios, to
take a high net earnings value and relate it to inputs:which gives a much
more accurate picture of earning ability. For example, a cooperative
with net earnings among the highest one-sixth for-the cooperatives may
have a net earnings to total investment ratio among the: lowest one-sixth
of the cooperatives for a ranking of these ratios.

High gross earnings appear to show low earning ranks as is indicated
in Table XV, This relationghip has been diacussed before.

The mean rank values for the storage income as a percent of total
income criterion fluctuate with no definite trend. The firms with the
extremely high percentage of income from storage have uniquely high mean
index value with the large-medium firme having a relatively low mean
rank. However, the cooperatives with slightly less activity in storage
seem to have the highest earning power.

No important differences can be found with the grain service income
variable among the first four divisions. If a statistical measure could

be used it would likely show no significant differences among the four
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MEAN EARNINGS RANK FOR DIVISIONS OF SELECTED FIRM CHARACTERISTICS FOR

COOPERATIVES STUDIED

Total Assets (in 1000's)

Division
146 - 500
501 - 750,
751 - 5060

No. of

" firms

29
19

14

Rank

27.3
32.3

39.1

Net Earnings (in 1000‘'s)

Division
-26 - 7
8 - 19
20 - 40
41 - 55
56 - 100
101 - 253

No. of
firms

6
8
18
13
12

5

Rank

36.2
23.9
31.2
34.2
28.8

39.0

Total Sales- (in 10,000's)

Division
26 - 70
71 - 90
91 - 115

116 - 160

161 - 210

211 - 751

No., of
firms

8
10
14
10
12

8

Rank

25.4
32.8
27.9
41.4
31.5

31.6

Gross Earnings (in 1000's)

Division
18 - 50
51 - 89
90 - 119
120 - 149
150 - 199
200 - 832

No. of
firms

12
12
13

7
10

Rank

21.1
21.7
37.5
33.9
35.3
40.9



TABLE XV (continued)

Storage Income as a Percent
of Total Income

Division
%
0-19
20 - 29
30 - 39
40 - 49
50 - 59
60 - 100

No. of

firms

11
14
7
17
9

4

Rank

29.0
32.9
20.1
38.8
32.4

18.2

Grain Sales as a
Percent of Commodity Sales

Grain Service Income as a

Percent of ‘Total Income

Division
43 - 59
60 - 69
70 - 79
80 - 89
90 - 100

No. of

firms

16
17
11

10

Rank

38.4
46.2
36.8
26.9

19.2

Division No. of
% firms Rank
0- 4.9 16 28.0
5- 9.9 14 30.1
10 - 13.9 13 29.1
14 - 19.9 9 311
20 - 35 7 41.7

Net Grain Income as a

Percent of Total Income

Division No. of

% firms Rank
-8 -9 11 43.4
10 =19 _~-:14 43.9
20 - 29 15 30.7
30 - 44 10 18.0
45 - 68 12 16.3
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TABLE XV (concluded)

Petroleum Sales as a Petroleum Income as a-

. Percent of Commodity Sales . Percent of Tot§1 Gross Income
Division No. of L Divisiorn  No..of
% firms = Rank %  firms  Rank
0% 20 21.4 0% 27 271
1-5 10  29.0 1-9 10 26.3
6 -9 11 31.7 10 - 19 14 341
10 - 21 12 41.7 7 20 - 29 6 ﬁ3:é

30 - 50 5 43,8




divisions. The division with the largest percentage of income from grain
services has the best rank mean. The hypothesis may be made that where

a large percentage of income comes from grain services the equipment and
facilities become varied to an extent that the cost of providing these
services runs high. The hypothesis may also be made that there is under-
employment of much of the investment. Further analyses of .this is food
for thought for more.research study.

There is a definite trend to less earning ability as the percentage
of petroleum sales to total commodity sales increases. The cooperatives
with no petroleum sales had the best earning mean rank value and those
with the highest percentage of total sales from petroleum sales had the
poorest mean earning rank. Petroleum income as a percent of total income
indicates that the two lowest and two highest divisions of this variable
have about equal mean earning ranks. There appears to be a general trend
toward lower earning power as the percentage of petroleum income to
gross income increases.

With the exception of the first division a very definite trend to
higher earning power is indicated as grain sales to.commodity sales
increases. The same trend can be seen in grain income as a percent of
total income. The mean earning rank for the highest diwvision of each
of these variables are among the highest found in any of the variables
studied. This high value should indicate the importance of grain sales
and income relative to the rest of the firm's business. The 19.2 rank
among the grain sales variable is by far the best for that variable and
is found where grain sales comprise 90-100 percent of the commodity

sales. A rank of 16.3 is at the end of a trend towards higher earning
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ahility as grain income 1ncrea¢es_as a percent of total income.

To summarize this analysis a hypotheticai model coopefative will
be constructed with some absolute values. This cooperative would have
less than $500,000 of total physical assets. Total sales would be about
$700,000 per year. Storage income should make up at least 60 percent of
the total income and other grain services should be minimized as a per-
cent of total income. The model. cooperative should not have a petroleum
sideline. The cooperative must try to deal in grain sales as much as
possible, preferably at least 90 percent of its commodity sales should
be from grain sales with at least 40 percent of its total income coming

from these transactions.

The abovg analysis does not account for interaetion ameng the
variables studied. Before any concrete statement regarding a model firm
can be made this would have to be known. This interaction could be an
area for further study. The chapter does give illustrations of the use
of the indices developed. Several deductions were made when the earnings
index values of the cooperatives were compared with the cooperatives

divided into groups according to certain selected criteria.



CHAPTER VII
SUMMARY AND CONCLUSIONS

The objective of this study was to help cooperative grain elevator
management evaluate the cooperativekgcurrent position by providing it
with comparative statistics. The statistics were in the form of finan~-
cial ratio standards and indices. The data for the study came from the
fiscal audits for the 1962, 1963, 1964 crop years of selected cooperatives
belonging to the Farmers' Cooperative Grain Dealers Association of Okla=-
homa, Twenty-nine ratios were computed for each of sixty=-two cooperatives
for each of the three years studied. A three year average ratio for each
of the twenty-nine ratios for each firm was computed. These averages can
be used as current industry wide standards against which individual co-
operatives may compare their own ratios.

The selected cooperatives were divided into three groups, small,
medium, and large, according to the book value of their total physical
assets. Standard ratios and indices were computed for each of these groups
in addition to the comparative statistics computed for all cooperatives
as a unit,

Major emphasis was placed on earnings ratios. Liquidity and solvency
ratios were also included because the maximization of earnings is no guar-
antee of financial health. Tables II and III summarize the standards

determined for each ratio studied.
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Factor analysis was used to develop indices based on a few selected
ratios such that the indices would convey all the essential information
as indices which included all possible ratios. This was done for manage-
ability and simplicity of manipulation of the indices developed.

The indices computed were then scaled to 100. Index values of 100
became the industry wide standard against which the individual coopera-
tives can compare their own index values.

From the indices the conclusion was reached that since margins are
relatively set, earning power becomes largely a function of volume of
sales relative to operating expense, total assets and net worth, To maxi=-
mize earnings, operating expense, total assets, and net worth should be
as low as possible given a level of grosd sales.

Gross earnings to total gross sales should be as small as possible
for high earnability. The conclusion was drawn that the greater the mar-
keting margin on a dollar's worth of sales the lower the cooperative's
earning position. Two hypotheses were made regarding why this was true:
(1) since cost of goods sold are fairly well set by competition, high mar=
gins means high prices to customers which can cause loss of business to
competitors and excess capacityiof assets; (2) high margins are necessary
to cover high costs resulting from inefficient operation.

Net earnings to net worth should be as high as possible with the
restriction that credit financing be low or that member-owned investment
(net worth) makes up an adequate portion of the total investment so as not
to unduly affect the value of this ratio.

The selected liquidity and solvency ratios indicate current assets to

current liabilities, net worth to total assets, net worth to fixed assets,
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and current assets to total assets should be maximized for a high liqui-
dity and solvency position. Fixed assets to total assets and year end
inventories to current assets should be minimized to maintain sound
liquidity and solvency. The ratios to be maximized and those to be
minimized should be done so within limits as overly high liquidity and
solvency can be as detrimental as a weak liquidity and solvency position.

A comparison of the ratio means by size groups showed that total
gross sales to operating expense was highest among the average size co=
operatives. The magnitude of these ratios indicates that the small co-
operatives lacked slight economics of scale possessed by the medium size
cooperatives and that large diseconomies of scale appeared in the large
size group, Total gross sales to total assets was highest among the
small firms and showed a trend toward lower ratio values as total assets
increase, This trend indicated diseconomies of scale in both the medium
and large groups relative to the small size group. The trend can be the
result of excess capacity and/or general inefficiency among the larger
firms. Total gross sales to net worth was also highest among the small
cooperatives' mean ratios.

The small size group had the best gross earnings to gross sales
ratio. The analysis indicated that this ratio should be minimized.
A trend to higher margins appears as total assets increased. With the
decrease in efficiency as shown by the total gross sales to operating
expense and total assets ratios, it was hypothesised that these high mar-
gins are necessary to compensate for this inefficiency. The study also
found that even though gross earnings to gross sales was highest among the

large firms net earnings to gross sales was lowest among these same firms,
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Earnings index values of the cooperatives studied were plotted
against liquidity and solvency index values, It was found, with few ex=-
ceptions, that when liquidity and solvency is low earnings are also low,
As liquidity and aolvéncy reach a certain high, earnings fall,

The study indicated that the average earnings index value was high-
est among the samll firms and lowest among the large firms, Average
earning index values also decreased as total gross earnings increase.

The mean earnings index value was highest when storage income made up 60
percent or more of the total income., The study disclosed a trend to lower
earnings as grain service income increased as a percent of total income
with the highest earnings among cooperatives deriving less than five per-
cent of their total income from grain services., It was concluded that
many of the facilities and equipment necessary for these services were
underemployed.’

When petroleum sales as a percent of commodity sales and petroleum
income as a percent of total gross income increase, the mean earnings
index value decreased with a very definite trend. The mean earnings
index value was emphatically highest when the grain sales were 90-100
percent of commodity sales. A strong trend to higher earnings was also
found as grain income as a percent of total income increases with the
highest earning value among cooperatives with grain income making up the
cooperatives sutdied those showing the highest earnmability dealt primarily
in grain business and these transactions were the chief source of their

income.
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Hopefully, this study will open areas for further study. Among

these should be a study of the same type made among other industries,

The same standards should be computed in a later time period for the

same cooperatives. Both of these studies should then be compared with
standards set forth in the present study. This same type of study should
be conducted among privately owned grain elevators and comparisons made
with this study.

One of the major limitations of this study is that the accounting
periods varied among the cooperatives. It would be desirable for a study
to be conducted among cooperatives having nearly the same accounting per-
iods or a method devised to correct the bias resulting from this lack of
homogenity.

Much of the analysis of this study has alluded to higher earning
power among cooperatives with fewer total physical assets relative to
large scale cooperatives. A study should be conducted to analyze in
more detail the validity of this hypothesis. Research should also be
undertaken concerning the importance of and economic feasibility of
various sidelines conducted by the cooperatives. Such a study should
investigate the interaction among sidelines and other activities leading

to high earnings,
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APPENDIX TABLE I

STANDARD DEVIATIONS OF EARNING RATIOS COMPUTED FOR SELECTED
OKLAHOMA COOPERATIVE GRAIN ELEVATORS, 1962-1964

Standard deviation by size group Standard deviation

Ratio Small Medium Large All Firms among years
aiTs for all firms
Gross earnings to gross sales 3.01 2.85 2.94 2.96 .69
Gross earnings to gross commodity sales 3.36 3.38 3.69 3.46 o3
Gross earnings to gross operating sales 4.41 2,55 17 3.40 .19
Gross sales to operating expense 4.50 6.11 4,07 5.11 1.94
Gross commodity sales to operating expense 4.40 5.99 4.00 5.05 1.94
Gross operating sales to operating expense 25:.92 32.46 18.40 27.05 8.73
Gross sales to fixed assets 2,01 1.40 1.66 1.82 27
Gross sales to total assets .54 <45 53 T K .18
Gross sales to net worth 1.31 .60 .88 1.09 25
Gross sales to receivables 28.80 19.68 13.61 20.53 22,93
Gross sales to net working capital 167.32 162.99 59.88 146 .67 18.70
Gross sales to year end inventories 27.14 - 7.30 7.01 20.14 2,18
Net earnings to gross sales 2.46 1.22 1.60 2,01 .15
Net earnings to gross commodity sales 2.02 1:22 1.70 1.79 027
Net earnings to gross operating sales 67.65 117.93  45.54 84.11 8.95
Net earnings to net worth 738 | .3.23 5.49 6.10 1.87
Net earnings to total assets 2.97 3.99 3.99 1.25

4.31
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APPENDIX TABLE II

STANDARD DEVIATIONS OF LIQUIDITY AND SOLVENCY RATIOS COMPUTED FOR
SELECTED OKLAHOMA COOPERATIVE GRAIN ELEVATORS, 1962-1964

Standard deviation by size group Standard deviation

Ratio Small Medium Large All Firms among years

for all firms
Current ratio 3.61 1.7% 1.98 2.93 <99
Acid test 2.59 1.10 .76 2.03 73
Current assets to accounts receivable 8.76 2.34 1.90 6.26 T2k
Year end inventories to current assets 13.24 9.67 12.41 12,53 2,80
Year end inventories to net working capital 3.12 8.33 1.65 5.03 1.12
Net worth to total assets 17.19 11.72 1557 15.32 . 54
Net worth to fixed assets .63 .43 42 193 .05
Net worth to total liabilities 10.73 6.94 9.27 9.42 «53
Total assets to total liabilities 10.67 6.96 9.27 9.41 .78
Fixed assets to fixed liabilities 1331.33 2557.29 1094.78 175.62 420.27
Current assets to total assets 7,19 4,97 8.86 6.95 3
Fixed assets to total assets 8.82 6.63 8.83 8.26 1.15

SOT



CORRELATION COEFFICIENTS FOR SELECTED

APPENDIX TABLE III

RATIOS FOR COOPERATIVES STUDIED

Ratios (1) [63) 3 (&) ) (6) (7 8 @ a0 1an 12) (13) (14) (15) 16) an (18) (19)  (20) (21) (22)

Current ratio (i) 1.00 .05 .58 .54 .79 .27 .23 L11 .06 -.11 -.27 o7 .14 .03 ~.26 .32 -.16 -.08 -.19 .27 ~.39 W42
Year-end inventories: net working Cap. (2) 1.00 .12 .15 .05 .10 .20 .22. .15 .01 -.12 .02 .09 -.05 .08 .01 W71 .08 -.17 .04 -.01 -.04
Net worth: total assets (3) 1.00 .77 .70 .40 .23 211 .18 -.13 ~.21 .05 .29 .30 .63 .18 .17 -.03 ~.26 .49 ~.38 .13
Net worth: fixed assets (4) 1.00 .65 .40 .65 .31 .23 -.01 -.25 .08 .21 .08 -.30 .23 .22 .35 =75 .48 ~.33 .03
Net worth: total liabilities (5) 1.00 .30 .24 .10 .07 -.12 -.20 L11 .19 .12 -.33 .21 .09 -.02 -.26 .48 -.28 .10
Gross sales: operating expense (6) 1.00 J4G .53 .29 -.06 -.64 .34 .22 .38 11 .21 .03 .07 -.20 420 =029 .27
Gross sales: fixed assets (7) 1.00 .84 .35 V12 45 .21 .01 -.21 .45 .32 .24 .56 -.81 .21 -.12 .05
Gross sales: total assets (8) 1.00 .34 .14 ~-.60 .28 -.01 -.22 .64 .29 .23 .38 ~.50 .12 -.02 .13
Net earnings: net worth (9) 1.00  ~.17 .13 .31 .72 .25 .01 -.01 .13 36 -.13 .05 -.11  -.01
Gross earnings: gross operating sales (10} 1.00 =-.17 25 -,29  -.5 .23 -.05 .03 .20 -.15 .10 .11 -.08
Gross earnings: gross sales (11) 1.00 -.22 .34 .20 -.31  -.23 .01 -.05 .24 =022 .17 .35
Net earnings: gross operating sales (12) 1.00 .26 -.23 .24 .01 .04 .09 -.01 1.05 -.18 .06
Net earnings: gross sales (13) 1.00 .40 -.21 -.03 11 .10 .04 .12 -.15 «.05
Gross operating sales: operating expense (14) 1.00 -.43 .03 .01 -.22 .19 .12 ~.19 .02
Gross sales: net worth (15) 1.00 .05 .08 .35 -.20 ~.23 .28 -.04
Gross sales: receivables (16) 1.00 =-.02 -.09 ~-.16 23 -.23 37
Gross sales: net working capital (17) 1.00 .28 -.31 .09 .16 ~.59
Current assets: total assets (18) 1.00 .53 .05 .22 -.42
Fixed assets: total assets (19) 1.00 -.29 -03 -18
Fixed assets: fixed liabilities (20) 1.00 =-.19 .10
Year-end inventories: current assets (21) 1.00 -.60
1.00

Gross sales: Year-end inventory (22)
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