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CHAPTER 1
Introduction

The Setting

While United Stateé agriculture is undergoing a self-proclaimed
conversion to "agri-business' and the regional cooperatives point
out how large éhey are, it névertheless remains a fundamental
tenet of cooperation to serve the owner-users. Thus, a majority
of cooperative establishments are small, local operatiomns.

Unfortunately, small businesses labor under many handicaps.
Perhaps because of their history of socio-political involvement,
cooperatives do not seem to have been included in the categori-
zation of small business, Neither however have they been rigorously
studied as their own entity. It is a sobering experience to search
the literature on the economic theory or the management of coop-
eratives,

And, as we live in a '"bigger is better" age, the timing
seems to be bad for increaéed emphasis on tﬁe local cooperative,
The hope for producer control seems to be placed in the regional
cooperatives which may be large enough to compete with the large
corporate enterprises. The idea zeems to be that if, on a grand
scale, inputs are purchased cheaply enough or products marketed,

the owner~user of the local cooperative will benefit.



That idea would seem to be at least partially mistaken.

The local cooperative and its members must do a large amount of
work to ensure that the product and service of the cooperative
system are provided in a timely, efficient and competitive fashion.
Should this be lacking, the entire exercise from the regional to
the local cooperative to the individual member may be in vain,.

Much potential information is available to the local coop-
erative for use in the management of its operation. The advent
of the computer has allowed an abundance of business information
to be almost instantaneously available. Here in Kansas, FarMarCo
‘has a service available to local cooperatives whefeby they may
_have rapid access to a computer facility which quickly processes
financial information.

However, rapid processing of raw data and prompt availability
of results are not guarantees that the local cooperative will
benefit., It can be just another stumbling block and source of
frustration if there is no organized framework within which to
use the information, or no accepted standards by which to judge
the flow of information as a guide to future action.

Perhaps one of the reasons local cooperatives have no gener-
ally accepted framework within which to use the available finan-
cial information is that they are too often viewed as a monolithic
bloc. Most assuredly, however, local cooperatives are very dif-

ferent from each other. Rational examination of the thousands of



local coops would find them involved in many different activities

and being of many different size groupings.

Objectives

This study is designed to provide a framework within which
1oca1.cooperatives may make better use of the financial infor-
mation they themselves routinely generate in their operations.
Local Kansas cooperatives will be categorized on the basis of
type of operations and volume of sales,

Financilal ratios will be calculated for each of the observa-
Vtions. Benchmarks or standards will be derived for each of the
categories by deriving mean values from the observations in each
category. The standards will be studied to see 1if there are
statistically significant differences among them.

Success, defined in terms of the rate of return on invest-
ment, will be studied in detail. Differences in return will be
investigated with respect to differences in the other financial
ratios, and those ratios most crucial to the success of local

operations pointed out.

Review of Previous Studies
It has oftemn been recognized that cooperatives are of
different types. At least as long as twenty years ago, there

were attempts to categorize Kansas agricultural cooperatives by



1 Cooperatives were differentiated by commodity type,

type.
location and legal status. The Farmer Cooperative Service has
presented data which differentiates among cooperatives according

to type. In 1972, for example, the Farmer Cooperative Service (FCS)
put out a profile of farmer cooperatives according to commodity

2 Much information was given, some of which could

and activity.
be used to calculate financial ratios. However, to make such
calculations would leave one open to the charge of presenting
the ratios in terms of broad general averages.

This exact lament is found in the cooperative literature.
.In a 1973 FCS publication, caution was advised in the use of
financial ratios for analysis purposes. However, it was pointed
out that a given cooperative may compare its values with standard
values for similar cooperatives, However, no standards were
presented nor was there indication of where these standards might
be found.3

Phillips, in an earlier work, presented a more extensive

treatment of financial ratios. While presenting a long list

l4iiton L. Manuel and French M. Hyre, Kansas Farmer Cooperatives:
II. Organizational Aspects, Agricultural Experiment Station Circu-
lar 306, Kansas State University, April, 1954,

ZNelda Griffin, A Financial Prxofile of Farmer Cooperatives
in the United States, Farmer Cooperative Service, U.S.D.A,, FCS
Research Report No., 23 (Washington: Farmer Cooperative Service,
October, 1972)

3Milton L. Manuel, Improving Management of Farmer Coopgrat%ves,
Farmer Cooperative Service, U.5.D.A., General Report 120. (Washington:
Farmer Cooperative Service, September, 1973), pp. 30-33.




of various types of ratios, he indicated that their use can be
self-comparative, or judged against standards. However, he
also gave no standards, nor indication of where ﬁhey may be
found, !
Standards for cooperatives, while widely indicated as being
useful, are not routinely included with cooperative statistics.
A recent publication noted volume of sales, number of members
as well as other data broken down by geographical location
and commodity., However, no ratios were calculated even for
the statistics given on an overall basis, much less by the break-
dawns,giﬁen.z
By contrast, in its anmual report on the meat industry, the
American Meat Institute breaks down the members of its industry

3
responding to its survey by size and type. In addition to

giving overall figures, it calculates comparative ratios for

lRichard Phillips, Managing for Greatexr Returns in Grain, Feed
and Other Retail Businesses Serving Agriculture (Manhattan: Agri-
Research, Inc., 1962), pp. 174-85,

zJane H. Click, Statistics of Farmer Cooperatives, 1969-70,
Farmer Cooperative Service, U.S.D.A., FCS Research Report 22
(Washington: Farmer Cooperative Service, July, 1972)

3American Meat Institute, Financial Facts About the Meat
Packing Industry - 1973 (Washington: American Meat Institute,,
November, 1974)




each of the categories in its breakdown. Thus standards, not
generally found in the cooperative literature, are widely available
in many industries.

Management of cooperatives gives much emphasis to matters
of persomnel, particularly to selection of management and boards of
directors.1 ‘While this is certainly an important area of concern
and perhaps needs more emphasis due to the cooperative form, the
cooperative must compete in a very competitive world and survive
as a viable economic entity if it is to be of use to its member-
owners,

The value of study and research is not unrecognized in the
cooperative field. According to the Farmer Cooperative Service,
many of the regional cooperatives have research capabilities.
However, only about thirty percent of the expenditures for research
dealt with business aspects, with the much larger share going
into the technical areas. Even more dismaying was the lack of
emphasis gilven to the local cooperatives in their research.2

While local cooperatives have not been studied in detail

not . are standards easily available, there have been attempts

1M3nuel, Improving Management; Kelsey B. Gardner, Managing
Farmer Cooperatives, Farmer Cooperative Service, U.S.D.A,, Educa-
tional Circular 17 (Washington: Farmer Cooperative Service, Nov. 1963)

Martin A, Abrahamsen, Cooperative Research: Progress, Problems,
Farmer Cooperative Service, U.S5.D.A., FCS Research Report No. 26
(Washington: Farmer Cooperative Service, October, 1973), p. l4.




to provide the assistance necessary for good financial management.
Dahl, in a 1975 study, looked at alternative financial management
strategies for local cooperatives. The study dealt with the finan-
cial structure of Wisconsin farm supply cooperatives. Dahl pointed
out that cocoperatives have been relying on members as the major
source of capital. However, as cooperatives have increased their
need for capital, farmer-members have likewise faced increased
demand for capital in their own operations. He investigated
various alternatives, and generated some standards by which the
local coops could test themselves,l

Sharp and Lytle have used financial ratios to compare the
operations of four model organizations chosen from 110 elevator
operations in Ohio. Four models were chosen since the authors
point out that there is great difficulty in obtaining comparable
financial statements for a large number of firms., If dissimilar
accouﬁting procedures have been followed, the resulting analysis
will have a source of variation not due to differences among
cooperatives but rather only due to differences in reporting the
data. They further point out that it is difficult to make

intrafirm analyses since there will not be homogeneity through-

IW.A. Dahl, "Alternmative Financial Management Strategies for
Local Farm Supply Cooperatives in Wisconsin' (unpublished Ph.D,
dissertation, University of Wisconsin-Madison, 1975)



out the firmﬁ investigated. There will be differences due to
varying capital structures, different services performed and
differing volumes of business. They used stepwise regression
analysis to point out financial ratios which were Important in
the prediction of the rate of return enjoyed by the cooperatives.l
Gries and Torgerson studied the 1970 performance of 126
local cooperatives in Missouri. Noting that few studies about
the financial structure and performance of cooperatives existed,
they suggested 22 ratios for use in cooperative analysis. No
attempt was made to separate cooperatives into categories on
the basis of type of activity such as grain or farm supplies.
However, size, in terms of sales volume, was considered and five
categories used, A major finding of their study was that no
statistically significant differences were found among the levels
of prqfitability of the local cooperatives.2 This was so even
though the return on fixed assets varied from -~ 11 to +,16,

return on net worth varied from .033 to .118, and return on

total assets varied from .033 to .079. The smaller sales

1John W, Sharp and P.W., Lytle, An Intrafirm Analysis of Financial
Statements of Country Elevators, Ohio Agricultural Research and
Development Center, Research Bulletin 1043, Ohio State University,
Dec., 1970

Gary E, Gries and Randall E. Torgerson, Financial Structure
of Local Missouri Farm Supply Cooperatives, Agricultural Experiment
Station Special Report 157, University of Missouri-Colombia,
August, 1973,




categories consistently showed lower rates of return. They noted

that the reason for the lack of statistical evidence of differences
was the wide variability which existed in the sample data. Never-
theless, they concluded that profitability was independent of size

and type of local cooperative,
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CHAPTER II
The Data

Original Financial Statement Items

The original data were collected by C.R. Rock & Co., a
Hutchinson, Kansas accounting firm which audits most Kansas
égricultural cooperatives. Since the data came from a firm which
has been doing audits for the cooperatives in the study over a
period of time, the problem of dissimilar accounting practices
noted by Sharp and Lytle was minimized. The Rock Company made
these data available to the cooperatives for which it had dome
audits. Included was a cover letter indicating they might make
comparisons with like organizations. A statistical summary also
was provided which included some overall average financial ratios.

Balance Sheet and Income Statement data for the years 1969
through 1973 were presented.for 246-256 local Kansas cooperatives,
The cooperatives were listed by number only, which guaranteed
anonymity. Table 2-1 presents a list of the original data.

The data were converted to computer useable form, and exten-
sive checking of the data undertaken via computer. Since the date
were the result of double-entry bookkeeping procedures, individual
ltems summed Co the totals given. Thus, it was a relatively sin-
ple albeit time-consuming matter to program the computer to sum

the individual items and compare that sum with the given total,
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Discrepancies were thus identified, checked for source of error

and corrected. A small number of discrepancies were encountered

in the original data, but as the differences were very minor, they

. were ignored. As the result of the extensive checking, it was

felt that the data utilized in the study were a very accurate

description of the results reported by the cooperatives.,

TABLE 2-1

ORIGINAL FINANCIAL STATEMENT ITEMS

‘Income Statement

Balance Sheet

Grain Sales

Supply Sales

Grain Margins

Supply Margins

CCC Storage & Handling
Other Operating Income
Salaries & Wages

Other Operating Expenses
Depreciation

Net Operating Savings
Patronage & Dividend Income
Net Savings

Allocated Patronage Dividends
Dividends on Stock

Current Assets
Investments

Fixed Assets (Cost)
Fixed Assets (Book Value)
Total Assets

Current Liabilities
Long-term Liabilities
Stock or Memberships
Deferred Patronage
Retained Earnings

Total Members' Equity
Accounts Receivable
Supply Inventory
Liabilities to Outsiders

Generated Financial Statement Items

During the process of checking the data, several additional

pieces of financial information were generated from the original

data. There were derived by summing two or more of the original

_data items and are presented in Table 2-2,
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TABLE 2-2

GENERATED FINANCIAL STATEMENT ITEMS

Generated Items Components
Total Sales Grain Sales + Supply Sales
Total Margin on Sales Grain Marginé + Supply Margins

Gross Margin on Operations Total Margin on Sales + CCC Storage
and Handling + Other Operating Income

Total Operating Expenses . Salaries & Wages + Other Operating
Expenses + Depreciation

Total Liabilities Current Liabilities + Long-term Liabilities

Total Other Income CCC Storage & Handling + Other Operating

Income ;
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CHAPTER IIX

Categorization and Financial Ratios Used

Categorization

While no attempts were made to experiment with alterna-
tive categories to be used in this study, it was felt that two
variables were especially important in determining cooperative
success. Since the cooperatives included handled farm supplies,
grain or some combination of both, one logical classification was
what will here be called the '"type' of cooperative. Was the
particular observation a farm suppiy cooperative, or a grain
‘éoopérative or some combination? The second classification con-
sidered was ''size', in terms of volume of total sales.

While tﬁe ab&ve were theoretical considerations, practical
considerations influenced the actual boundaries of the categories
chosen. The computer was used to sort the observations into an
order based first on the percentage graln sales were of total
sales. Categories were set up such that a reasonable number of
observations were contained in each of the categories. Once these
categories had been determined, a similar procedure was followed to
set the boundaries for size.

It is not argued here that the classification system used is
an optimal one. The determination of such a system was beyond the

scope of this study., Rather, a workable system was needed, based
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partially upon theoretical considerations but modified with

practical constraints of the data.

Type of Cooperative

While the percent grain sales are:of total sales in a
cooperative may seem a rather simple concept to determine the
type of cooperative, in practical application it was well justified.
There are fundamental differences in investment, operation and
margins for those handling farm supplies as contrasted with grain,
Four percentage categories were used in this study:
11) 0-20; 2) 20-60; 3) 60-80; and 4).80-100. Cooperatives in
the 0-20 percent category were considered to be essentially farm
supply cooperatives as grain handling was minor. Indeed, most
of the obgervations here handled no grain at all. At the other
extreme, 80-100 percent, the observations were considered grain
cooperatives with the farm supply operation being relatively
unimportant. The two middle categories composed an interesting

mix of operations.

Size of Cooperative

Size of operation is known to have a marked impact on the
profitability of an organization. Economies of operation and
increased return on assets are expected as the size increases.

Cooperatives are no exceptions, though the literature often notes
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that they are often too small to compete effectively.l At the
same time, and perhaps partially because of this ﬁendency toward
smallness, diseconomies might be found in operations in cooperatives
which have grown large and are not well-equipped to handle large
operations.

Each of the percent grain categories was further subdivided
by size of operation, as measured by ﬁhe total volume of sales,
Though it was originally planned to have buéjone size breakdowm,
two breakdowns were found to be necessary. The 0-207% category
wag .significantly smaller in terms of total éalés than were other

‘categories. Table 3-1 presents the breakdowns used.

TABLE 3-1

SIZE CATEGORIES

Category 0-207% 20-60%, 60-80%, 80-100%
Small $ 1-500,000 $ 1-1,000,000
Medium 500,000-1,000,000 ‘1,000,000-2,000,000
Large 1,000,000-2,000,000 2,000,000-4,000,000
Very Large 4,000,000 and over

lE.Pa Roy, Cooperatives: Today and Tomorrow (Danville: The
Interstate Printers & Publishers, Inc.), 1969., p. 587.
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Table 4-2 shows the distribution of the observations in the

categories.

Financial Ratios

The literature on cooperatives reveals little concensus on
a group of generally accepted financial ratios to be used in the
analysis of cooperatives. It frequently is pointed out that they
may be used, but that their use is limited since they are averages.
It is suggested that cooperatives calculate financial ratios which
can then be used in yearly comparisons within the same organi-
zation. Further suggestions are that the ratios be compared
with similar cooperatives, or with standards. However, these
standard values largely are absent from cooperative literature.

This study hypothesizes that a major reason for the lack of
widespread use of financial ratiés in cooperative circles is
that indeed financial ratios which are presented have been
averaged over too wide a range. Differences in cooperatives due
to commodity handled, size and many other factors often have not
been taken Inte account. If ratios are calculated for a diverse
group of cooperatives with little in common apart from a coopera-
tive structure, it is easy to understand why the averaged result
would not apply to many specific situations.

Since the cooperative literature did not offer a group of

generally accepted financial ratios to be used in analysis, a
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practical problem was to determine kinds of financial ratios to
be used in this study. The approach used was to explore the analy-
8is traditionally used in business circles.

Following this procedure, thirty-seven ratios were con-
sidered. In some cases, ratios very similar to each other
were investigated. While some were essentially duplicates, they
were included in the analysis with the Intention of finding
the most useful ratios for cooperative analysis. While one
would not expect that all the ratios thus selected would be
included in the final analysis, all rigorously were investigated.

Table 3-2 presents the ratios considered,

TABLE 3-2

FINANCIAL RATIOS CONSIDERED IN THE STUDY

Liquidity Ratios

Current Assets/Current Liabilities

Current Assets-Inventory/Current Liabilities

Supply Inventory/Current Assets-Current Liabilities
Current Liabilities/Supply Inventory

Activity and Operational Ratios

Accounts Receivable/Supply Sales

Accounts Receivable/Total Sales

Supply Inventory/Supply Sales

Total Sales/Current Assets-Current Liabilities
Total Sales/Total Assets

Total Sales/Net Fixed Assets

Total Expenses/ Total Sales

Supply Margins/Supply Sales

Grain Margins/Grain Sales

.Total Margins/Total Sales



TABLE 3~-2 Continued

Leverage and Financial Structure Ratios

Total Liabilities/Total Assets

Member Equity/Total Assets

Long-term Liabilities/Current Assets - Current Liabilities
Member Equity/Net Fixed Assets + Inventory

Net Fixed Assets/Member Equity

Current Liabilities/Member Equity

Long-term Liabilities/Member Equity

Total Liabilities/Member Equity

Return on Investment and Profitability Ratios

Net Operating Savings/Total Sales

Net Operating Savings/Member Equity

Net Operating Savings/Total Assets

Net Operating Savings/Net Fixed Assets

Net Operating Savings/Current Assets - Current Liabilities
Net Operating Savings/Total Assets - Investments
Net Savings/Total Sales

Net Savings/Member Equity

Net Savings/Total Assets

Net Savings/Net Fixed Assets

Net Savings/Current Assets - Current Liabilities
Net Savings/Total Assets - Investments

Long-term Liabilities/Net Savings

Total Assets/Net Savings

Total Expenses/Net Operating Savings

18
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CHAPTER IV

Analysis of Variance

Procedure & Assumptions

Having determined the categories of cooperatives and
having generated a group of financial ratios, a statistical
technique was needed to test the hypothesis that there were
signficant differences among cooperatives. For this purpose,
the one-way analysis of wvariance technique was selected.

Analysis of variance allows testing of the hypothesis that
there are differences among the means of the various categories
at a particular level of significance. A finding of significant
differences among the categories does not mean that each is dif~
ferent from all others, but rather that at least one category
is different from at least one other category. In order to iden~-
tify which categories are significantly different; other tests
such as the Least Significant Differences (LSD) must be used.
This manuscript does not present LSD results, although calculated,
since the major hypothesis to be accepted or rejected is that there
are important differences among various categories of cooperatives.

Use of the analysis of variance technique requires two vital
assumptions. First, the data are normally distributed within
the categories. For the purposes of this study, this assumption

was considered to be met. The second assumption is that the
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varlances among categories are homogeneous, and can be tested with
the Bartlett's Test of Homogeneity of Variance, If the second
assumption is violated, the validity of a finding of signi-

ficant differences among category means at a particular level

of significance is suspect. The differences being found may be
due to variation within categories rather than variation among
categories.

The second assumption caused considerable problems for this
study; as it was often violated. None of the dollar financial
statement items met the assumption of homogeneity of variance.
This was not particularly troubling or unexpected., However,
ﬁany of the financial ratios also violated the assumption,

As a result, exhaustive attempts were undertaken to correct
the situation by eliminating "outliers' from the analysis. From
simple observation of the rawﬁdata, it-could be seen that some
of the cooperatives clearly had ratio values far different from
the others. The presumption was made that those observations
were being influenced by forces not expgrienced by an on-going
cooperative. For example, the cooperative might be about to be
merged or liquidated. Clearly, in such a situation, different
managerial decisions would be made, different operating strategies
undertaken and a wider range of financial and operating situations
tolerated. Examination of such situations would indeed be

interesting and useful but wgs beyond the scope of this study.
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Various attempts were made to eliminate outliers. Ranges
of acceptable ratio values, elimipation of various size or type
categories and elimination of specific observations were all
attempted., As a result of nine attempts, it was clear that the
same group of twelve ratios was generally found to meet the
assumption of homogeneity of wvariance and yield significamt dif-
ferences, despite the decision rules used. The remaining ratios
used did not meet the assumption in any of the cases.

Three decision rules, defining acceptable ranges of values,
were found to be the best discriminators for analysis of variance

purposes. They are presented in Table 4-1.,

TABLE 4-1

DECISION RULES FOR ANALYSIS OF VARIANCE

Financial Ratio Acceptable Range
Supply Inventory/Supply Sales 0.04 - 0,60
Total Sales/Total Assets . 0.74 - 7.50

Net Operating Savings/Total Sales =-0.05 0.11

]

An observation found to violate any one of the decision rules
was eliminated from the analysis completely, even if the other
ftwo ratio values were of acceptable values. This was done since

observation of the raw data clearly showed that a cooperative with



one of the above ratios out of line during a given year had other
ratios which were also extremely different from the mean.

Table 4-2 presents the number of observations per categor&
both before and after the application of the decision rules., The
"No information' heading means that for a particular year there
ﬁas no information for a cooperative, but in at least one of
the other years it had complete information. It should also

be noted that the categorization procedure allowed given coop-

eratives to change categories from year to year.

The Findings
Fortunately, the twelve financial ratios found to meet
the assumptions and evince statistically significant differences
among their means covered several areas of financial analysis.
Represented were six ratios which dealt with return on investment,
one turnover ratio, one financial structure ratio and four ratios

which measured operational efficiency.

22

That six of the twelve ratios dealt with return on investment

was not viewed as superfluous information, but rather as strong
evidence that there were significant differences In end results
achieved by cooperatives. The finding of differences among the
returns enjoyed by cooperatives means there are differences to
be explained by other factors in their operations.

Most important for the sentiment of this study is that the

ratio, Net Operating Savings/Total Assets - Investments, best
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met both the assumption of homogeneity of variance and statistically
gignificant F-testg. Thus, this ratio which properly may be seen

as the return of local operations to the assets invested in

those local operations showed strong evidence of differences

among the categories tested.

Table 4-3 shows the twelve financial ratios.

TABLE 4-3

IWELVE FINANCIAL RATIOS SELECTED BY ANALYSIS OF VARIANCE

Return on Investment

Net Operating Savings/Total Assets

Net Operating Savings/Total Assets - Investments
Net Savings/Member Equity

Net Savings/Total Assets

Net Savings/Net Fixed Assets

Net Savings/Total Assets - Investment

Turnover
Supply‘lnventory/Supply Sales

Financial Structure

Member Equity/Total Assets

Operational Efficiency

Total Expenses/Total Sales
Supply Margins/Supply Sales
Grain Margins/Grain Sales
Total Margins/Tntal Sales
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Net Operating Savings/Total Assets

This is the first of several ratios which deal with the
rate of return realized by cooperatives, This particular ratio
compares the return from local operations with total assets invested
both in the operation at the local level and their regional affili-
ates. Table 4-4 presents the results,

Results showed either homogeneity bf variance at a high
level with significant F-test results indicating differences
among the means, or homogeneity of variance with less certainty
but with F-test results showing differences at a very high level

.of significance.

There was a tendency for the higher percent grain cooperatives
to have higher ratio values, i.e., better rates of return. Also,
there appeared to be some tendencies toward economies of size,
as the larger size categories generally had higher ratio values,

Through time, the tendencies were somewhat inconclusive.
Again however, economies of size seemed to be present as smaller
size categories exhibited more variation in ratio values and‘more
often the changes were in a downward direction than with the
larger size categories, By contrast, the larger size categories
either maintained their return values or increased them,

It should be noted that analysis of the results beyond the
F-test and homogeneity of variance are not backed by statistical

analysis but rather are the result of studying the tabled results.
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The overall-return showed a constant increase through the
years, increasing from .031 in 1969 to .068 in 1973. 1973 showed
a bigger increase, nearly 50% over 1972, than did any of the
previous years, The standard deviation was constant, about .045,

until 1973 when it jumped to .054.

Net Operating Savings/Total Assets - Investments

This ratio compares savings from operations at the local
level with investment in assets at that level. Thus, it gives
a measure of how efficiently the local cooperative is managing
its own operations. The results of the study are found in Table 4-5,

Homogeneity of variance was found in every year except 1971,
where the Bartlett's test did not show strong evidence of homo-
geneity of variance but the F-test was significant at a very
high level, F-test results showed there to be statistically
significant differences among the means for each of the other
years also,

The overall average return increased constantly, rising from
039 in 1969 to .081 in 1973, The standard deviation remained |
quite constant around 0.60. Most of the categories also followed
a general uvpward pattern of ratio values, with the exception of
those in the 80-1007 grain category. There a good deal of fluctu-
ation was exhibited, with some declines being registered.

In general, the higher percentage grain cooperative had

higher ratio values, particularly in the first three years of
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the study. This was especially true for the 80-100% gﬁain cate-
gory in 1969. Perhaps the higher 1969 ratio values explained
the downward fluctuations in latter years, as the starting values
were abnormally high. Nevertheless, though some declines were
registered, the returns to the 80-100% category in 1973 were
among the highest found,

Again, a slight trend toward econoﬁies of size was noted,
as the larger cooperatives within a particular percent grain
category generally had higher ratio values, Diseconomies of
size could be argued, as some of the very 1arge categories showed
declines.

Net Sawvings/Member Equity

This ratio compares the total net savings of the local
cooperative, i.e., net operating savings plus patronage and
dividend income received from the regionals, with the total
member equity or the investment provided by the ownership share,
This should show the total return on the capital the members
have invested.

As seen in Table 4-6, the statistical results here were mixed,
For the years 1969-71, the Bartlett's test results showed the
assumption of homogeneity of variance to be suspect. Additionally,
the years 1969 and 1970 had F-tests which did not support the
hypothesis of differences among the means. The F-test for 1971

provided some support for the hypothesis but, when combined with
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the Bartlettis test result, was suspect. For 1972-3 there was
homogeneity of variance and support for the hypothesis.,

There was a general trend toward an increase in the ratio
value through the years, increasing from ,085 in 1969 to .179 in
1973. The standard deviation remained fairly constant around
.08 until 1973 when it increased to .1l10,

Again there were tendencies toward economies of size as the
larger size categories within each percent grain category tended
to have higher values. Tendencies toward diseconomies were
evidenced as the Very Large category sometimes showed a decrease
in value. _

Through time the 20-60% and 60-80% grain categorieé generally
showed a constant increase in value. The 0-207 categories either
suffered a decline or maintained their values, usually with a
wide amount of variation. In the 80-100% category, the Small
and Meaium size categories showed the same pattern as the 0-20%
category, while the Large and Very Large size categories showed
increases in value with fairly wide variation.

Net Savings/Total Assets

This ratio shows the relationship between the total return
on the total assets invested in the entire operation of the local
cooperative. That is, it compares the net operating savings plus
patronage and dividend income with the assets invested in the local

operation plus investments made in regional cooperatives. Table 4-7
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shows the results.

Results of thé Bartlett's tests and F-tests showed there to
be support for the hypothesis of differences among the means for
the years 1969-72. Statistical support for the hypothesis was
not found in 1973, as both tests were inconclusive.

The overall values followed the same trend found with the
other return ratios. The ratio values increased through the
years from .056 to .095., Again the standard deviation remained
quite constant until 1973 when it jumped to .06 from the ,045
experienced in the other four years.

The individual categories mirrored the findings of the other
returﬁ ratios, The 20-607% and 60-80% grain categories showed
a general trend through time of increasing ratio values, while
the 0-20% and the 80-1007 categories showed slight decreases or
maintenance of initial values. Economies of size were also
presenf, as there was a tendency for the ratio values to increase
as size increased.

Net Savings/Net Fixed Assets

This ratio shows the relation between the total savings of
the cooperative and the investment made in fixed assets. The
result here pointed out the wisdom of using several return ratios
for analysis in the study. While one would reascnably expect that
this return ratio would follow the pattern set by the others,

it was less satisfactory. With only the results of this ratio,
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it would be difficult to argue there were statistically signif-
icant differences. However, in conjunction with the other ratics,
it was still somewhat useful.

As seen in Table 4-8, the Bartlett's tests showed convincingly
that the assumption of humogeneity of variance was not met
in any of the years. The F-test results thus were not reliable.
The results of the Small size category in the 0~-207% grain category
were very much different from the others, and most likely caused
the results to be suspect. No statistical test was run to con-
firm this, however.

The results of the individual categories here were more
mixed., There were some Indications of economies of size, but
weaker than previously found. Again the 20-607% and 60-807%
categories showed a trend of increasing values through time,

The 0-207% and 80-100% categories showed more variation, with
some declines in value but also some increases.

The overall average value fluctuated between .20 and .265
during 1969-72. In 1973, the mean jumped to .443. The standard
deviation showed a similar pattern, varying from .196 to .347
during 1969-72 and was .421 in 1973,

Net Savings/Total Assets - Investments

This ratio shows the relation between the total net savings
of the cooperative and the assets, both fixed and current, invested

in the local operation. This ratio is very similar to the previous
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one, but had much better statistical results as can be seen in
Table 5-6. |

With the exception of 1973, which showed no support for the
hypothesis of significant differences, the Bartlett's testé and
F-test results gave positive support to the hypothesis.

The individual category pattern was quite similar to those
patterns found in the other return ratios. The 20-60% and
60-80% categories generally showed an increase in value,
while the other two type categories either maintained the 1969
value or showed a decline with much variation through time.

The larger size cooperatives seemed to have higher ratio values,
with some exceptions. |

The overall mean value increased through the years from
.072 to ,115, again showing its largest increase in 1973.

The standard deviation was constant around .055 during 1969-72.
In 1973 it jumped to .070.

Supply Inventory/Supply Sales

This is the inverse of the inventory turnover ratio, which
roughly measures the salability and probable time it will take to
convert the iInventory to cash. This is only a rough estimate as
the inventory normally will be measured in terms of cost while
the sales value will be measured at cost plus markup. Though this
figure does not measure actual physical turnover of inventory, it

does give similar firms a basis for making a useful comparisom.

36



37

0L8°¢

*Lg °8ed ©98

ovt® ocv°1 | 100° Z00° 0%5°Z 70" ooo*z |o10° 012°2 L 3891-4
161° 09€°81 |921° o€1°0Z |[100° D1Z°6E€ ' {0€Z°. |0£Eg€°91 |zZwo* 086°2¢C wmma s, 332713xegd
0L0° STT*® €50° 060° €%0° £80° #6Q° 890° L60° 7L0° anfep TleIDAQ
g/0° |6T1* {900 leso*  |wzo*  jowt® SR TRRERE R [ o81e7 A13p
£60° |w1t*  [%90°  |Sz1®  [8€0*  [u4i” £90°  |#80° |oLo® |€IT” 83T
$60° 811"’ 090° €o1* 1%0° 911° 690° i i 050° »e1° WNTpon
£€60° L90° €50° 111" 260° . 160T° 6L0° %l0° 9/0° L60° 11ews
utex) %001-08
0g0° LET" 790" tot* 1%70° €60° €60° 90" 660° G80° 28xe Lasp
£90° 0€1° 960" 54 41 7450 ° 960" 9¢0° 611" 0s0° LI0* adxe]
1.0° 101° H50° 160° 64%0° G60° €50° 080° €90° 9/0° unypay
180° $60° z50° 950° 790° 180° 960° 150° Z90° | 990° T1eWs
ureIs 708-09
#10° #H1° 6€0° €01° 50" .80° z90°* 890° 1%0° €/0°* o8ae La9p
850" Go1°* 940° z60° G0 *° 080" 74%0° 890° LS0° #C0"° adaey
260° Q80° 6470° [S0° 6%70° 690° Zho" €90° 1%0° 0.L0° wnIpoy
L£0"® $10° €L0° 180° %60° 590" z50° 670" $50° 6%0° 11ews
| : urean %09-0z
c80° (o4 Zhv0° 611° o%0° 601° L70° 660" Z00"* £9T° a8xe7
110° 880° Zho° 260° Z00° yI1° 160° 9€0° 1.0° 9/0° wnIpaj
€oT" 001" GL0°* 50" 150° [%0° zL0’ 890° 9/0° 960° 11euws
uteas %20z-00
A5 P3s  UCON | Aed P3S  UES[ |AoQ PIS  UEBSW [ABQ PIS UGBS |ASd P35  UESK Fagaats
€161 ZL61 1L61 061 6961

SINTWISAANI - SIFSSV TIVIOL/SONIAVS IAN

6-% TIEVL



This ratlo giveg a good illustration of the hypothesis that
cverall average values of financial ratios may be misleading when
applied to differing cooperatives. If one were to look at the
overall values in Table 4-10, little seemed to be happening over
the five years. Overall ratios varied only from .17 to .18,
Furthermore, the standard deviation was also nearly constant - -
varying between ,067 and .075.

However, results from the analysis of variance showed there
to be significant differences among the means of the categories.
Bartlett's test results showed the assumption of homogeneity of
variance to be met for two years. Fox the other three years, the
results were less conclusive about homogeneity of variance, How-
ever, in those cases where the Bartlett's test was not conclusive,
the F-tests were significant at a very high level., Thus, the
conclusion of differences among the categorles was justified.

The results for the individual cells showed mixed results.
The 80-100% category generally showed a decline in ratio value.
However, in 1969 these categories had values as much as double
- the values encountered in the 0-207 category,

In the 0-207 category, both Small and Large size categories
showed a falrly constant value of about .12 throughout the years,
The medium size category increased its ratio value sharply, then

declined even more sharply ending at a lower value than it started.
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The 20-60% and 60-807% categories showed the most inconclusive
variation. Most categories showed both increases and decreases
in value annually, but ended in 1973 with a value lower than in 1969,

Member Equity/Total Assets

This ratio shows the financial structure of the cooperative,
or what percent of the total assets are owned by members, Two
conflicting motives are at work here. A lower ratio means that
borrowed capital is being used and, if successfully used, will
increase the return on the members' investment. However, more
risk is involved for the owners since debtors have first claim

.on the cooperatives' assets in the event of liquidation.

The Cooperative Finance Associlation of Farmland Industries
says this ratio should be at least 67.1 Looking at the results
as investigated here and Table 4-11, it appears that requirement
may be high since the overall ratio values for the five years
never achieved this value and came close only in 1969. 1In fact,
there was a constant decline in the ratio value, while the stan-
dard deviation remained constant around .17

Bartlett's test results showed there to be homogeneity of
variance throughout. Likewise, the F-Tests showed statistically

significant differences among cells,

1William H. Moon, "Primary Measurements that Apply to the
Financial & Operational Position of Local Farm Cooperatives,'
Mimeo, Cooperative Finance Association, Inc., n.d. :
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The 80-100% category started with higher values tham the
other categories. 'However, all of the size categories registered
declines in value so that by 1973 their values were consistent
with those of the other cells and even lower,

All of the other cells showed a decline in value through
the years, with one exception. In the 0-20% grain category,
the medium size category registered a large increase in value,

The other size categories here also registered only small declines
in value,

Total Expenses/Total Sales

This ratio might be thought of as an average cost ratio,
showing what proportion of each dollar of sales was devoted to
expenses to generate that dollar. Here this ratio is very
much aggregated, due to data constraints which gave no break-
downs for expenses assoclated with farm supply or grain functions,
Table 4-12 gives the results.

This ratio showed, in overall terms, a constant downward
trend over the years, declining in actual value by almost one-
third from ,148 to .092. Standard deviations remained quite con-
stant, around .045.

The Bartlett's test results, except for 1969, did not support
the assumption of homogeneity of variancé. In fact, through time,
there was less support for the assumption. Thus, even though the

F-tests in all cases showed significant differences among the



categories; some reservation must be maintained when viewing the
results in statistical terms,

There were wide differences in values assoicated with the
various percent of grain categories. Significant increases in
the ratio were found as the relative amount of grain handled
decreased.

Changes in the values related to size were less conclusive.
There were some slight tendencies toward economies of size in
gsome cases. However, they were balanced out by instances where
no change in ratio values occurred, or where some tendencies
‘toward diseconomies were noted. Thus, on an overall basis, no
general tendency was noted.

Supply Margins/Supply Sales

This ratio relates what percent of each sales dollar is left

after the cost of producing that dollar is subtracted. It might
also be referred to as a gross profit ratio.

As seen in Table 4-13, the Bartlett's test results ranged
from strong to weak support to no support for the assumption of
homogeneity of variance. The F-tests were all significant, and
were significant at a higher level when the Bartlett's test
results were weaker. Thus, except for 1970 which had no sup-
port for the assumption of homogeneity of wvariance, the results

may be seen as leglitimate indications of differences.
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The 0-20% grain category, or the mostly farm supply cooper-
atives, tended to have higher values than did the other grain
categories. This was not true throughout, however, and some
of the values found in the other grain categories had higher
values than those in the 0-207% grain category.

Size seemed to have its expected effect of increasing gross
profitability with increased size. This was true in all of
the grain categories except the 0-20% category. There the
large size category appeared to héve consistently hit disecono-
mies of size. However, those results must be viewed cautiously
as there were only two to four observations in that category.

Despite any variation which may have been associated with
size or type, the overall values through the five years remained
quite constant. The mean value was close to ,.160 throughout,
with the standard deviation being around .04,

Grain Margins/Grain Sales

This ratio is similar to the previous ratio, here dealing
with the gross profit of the grain handling operation. Table 5-11
presents the results.

Were only the yearly overall averages observed; it would
appear that little change occurred throughout the five year
period. The overall averages varied only between .042 and .045

with a standard deviation between .019 and .025.
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The statistical results were inconclusive and should be
used only with much caution. As may be noted in Table 4-14,
the Swmall size category of 0-20% grain handled no grain through-
out the five year period and none of the 0-207% grain cooperatives
handled any grain ét all in 1972-3, Thus, the statistical
results reflected that fact. No attempt was made to run analysis
of variance ignoring the 0-207 grain type category.

Most of the cooperatives in the 0-207% category were indeed
totally farm supply handlers; with only a few handling some grain -
in some of the years. Thus, it was expected that the margin
would be smaller here since it was a sideline activity. Further-
more, the averaging process, which included those cooperatives
with zero grain and thus a zero grain margin would also force the
average value down.

Results otherwise were quite inconclusive. There were
differénces in ratio values among the categories, although not
large. No general patterns due to size or type could be noted,

Total Margins/Total Sales

This ratio measures the relation between the sum of the
grain and farm supply margins against the sum of the grain and
farm supply sales. One would expect to find significant differences
among the values, if only due to the process of combining the

margin ratios. As may be noted from the previous two ratios,
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there are wide differences between the margins on farm supplies
and grain., Thus, when they are combined in differing percentages
(due to the percentage of sales in each) differences could be
easily manufactured and not be real differences. This must be
kept in mind when reviewing the results presented in Table 4-15.

According to the F-test results, differences among the
categories were found in all of the years, at a highly signi-
ficant level. However, the Bartlett's test results clearly
warned against using the F-test results too rigorously, as hdmo-
geneity of variance was not found in any of the years.

The overall values showed a constant decline through the
five years, from ,105 to .088, Likewise, the standard deviation
showed a slight decline from .043 to .036. The decline in
average values must be viewed cautiously, as the value of grain
sales was increasing through the years., Thus, the decline may
well bé due to changes in the "product mix" rather than managerial
changes. | |

The relationship was clear between the ratio value and the
percent of grain categories. As percent of grainm sales increased,
the ratio value decreased -- due to the margin for grain being
less than that for farm supplies.

The influence of size was less ¢lear. However, for the 20-60%,
60-80%, and 80-100% grain categories, there was a tendency for

the ratio to increase with increased size. For the 0-207% category,
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the Medium size category had a value greater than the Small,

while the Large had a lower value than the Small éize category.
Through time, the 0-20% and 80-1007% categories showed little

change. They would be less affected by changes in product mix,

and would therefore mirror the results found with respect to

farm supply margins and grain margins rgspectively. In the

other categories, there was a general downward trend noted.

Ratios not Included in the Findings

Many widely used financial ratios have not been included in
this study as a result of the statistical analysis. This
‘should not be taken as evidence that they are not important in
cooperative analysis, or that they were considered unimportant
in this study. For example, the Current Ratio has much theoreti-
cal and practical support to recommend it for use in cooperatives.
Rather, this study has postulated categorizations and has
computed and tested selected financial ratios. Within that
scope, certain ratios were found to meet the statistical criteria
of acceptance. It is to be expected that improved attempts at
categorizing cooperatives would show statistically that additional
ratios are of vital importance in cooperative analysis.
Table 4-16 has been prepared which presents the ratios
found significant in neither the analysis of variance nore the

regression analysis in Chapter V. (Appendix A presents the ratios
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found to be important by the regression analysis.) Presented
here are the overall ratic values for each of the five years,

which will allow some judgment as to the average values to be

expected in Kansas cooperatives,
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CHAFTER V

Regression Analysis

Introduction and Procedure

While one-way analysis of variance can show whether there
are statistically significant differences among category means,
it says nothing about which ratios are important in determining
the success of a local cooperative. Success here is defined in
the narrow terms of a cooperative's ability to generate net
savings.

In an attempt to determiﬁe which of the ratios were of
Importance in predicting cooperative success, multiple regression
analysis utilizing a stepwise procedure was undertaken., Thr
of the return ratios, considered good indicators of cooﬁerative
success, were chosen as dependent variables. Twenty-four finan-
cilal ratios thought to affect rates of return were selected as
independent variables, Table 5-1 lists both the dependent and
independent variables considered, |

The stepwise procedure brings in the most important vafiable
at each step. That is, the first step brings in the wvariable
with the highest simple Rz. At each succeeding step, ﬁhe vari-
able whose inclusion increases the R2 most is broughtlin. Also,
after the third step, the procedure checks to see if any of the

variables already in the regression could be eliminated without
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a significanf decrease in Rz. Thus, by looking at the independent
variables and their order of entrance into the regression, oOne
could determine which were most important in predicting or explaining

success,

TABLE 5-1

DEPENDENT AND INDEPENDENT VARIABLES USED IN REGRESSION

*Numbex Variable

Dependent Variables

1 Net Operating Savings/Total Assets ~ Investments
2 Net Savings/Total Assets

Independent Variables

1 Current Assets/Current Liabilities
2 Current Assets - Inventory/ Current Liabilities
3 Accounts Receivable/Total Sales
4 Accounts Receivable/Supply Sales
5 Supply Inventoxry/Supply Sales
6 Current Liabilities/Supply Inventory
7 Supply Inventory/Current Assets-Current Liabilities
8 Total Sales/Current Assets-Current Liabilities
9 Long-term Liabilities/Current Assets-Current Liabilities
10 Total Liabilities/Total Assets
11 Member Equity/Total Assets
12 Member Equity/Net Fixed Assets + Investments
13 Long-term Liabilities/Net Savings
14 Net Fixed Assets/Member Equity
15 Current Liabilities/Member Equity
16 Long-term Liabilities/Member Equity
17 Total Liabilities/Member Equity
18 Total Expenses/Total Sales
19 Total Expenses/Net Operating Savings
20 Supply Margins/Supply Sales
21 Grain Margins/Grain Sales
22 Total Margins/Total Sales
23 Total Sales/Total Assets

24 Total Sales/Net Fixed Assets
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Regression Results

Tables 5=2 through 5-11 present the regressioﬁ results.
Variables are listed in order of their entrance into the regression.
All regressions had F-tests which were significant at better than
the .01 level, Numbers in parentheses under the regression equations

indicate t-test results.

TABLE 5-2

REGRESSION ON NET OPERATING SAVINGS/
TOTAL ASSETS - INVESTMENTS, 1969

Number Variable ' Contribution to R2
18 Total Expenses/Total Sales .182
22 Total Margins/Total Sales .193
15 Current Liabilities/Member Equity .060
21 Grain Margins/Grain Sales 041
12 Member Equity/Net Fixed Assets+Investments O L3
. Total .489

The Equation:
¥y = .063 - 1.01Xqg + .839Xp3 - .022X15 + ,596X91 + 018X

12
(-11.17) (8.06) (~3.24) (&.58) (2.36)
TABLE 5-3
REGRESSION ON NET SAVINGS/TOTAL ASSETS, 1969
Number Variable Contribution to R2

18 Total Expenses/Total Sales .166
22  Total Margins/Total Sales .263
15 Current Liabilities/Member Equity .035
21 Grain Margins/Grain Sales 011
1 Current Assets/Current Liabilities .005

Total 480

o s s

The Equation:
Y2 = .103 - .878X;yg + .803Xp3 - .019X15 + 193X,y - 001Xy

(=13.41) (10.44) (53.93) (1.98) {~1.46)




TABLE 5-4

REGRESSION ON NET OPERATING SAVINGS/
TOTAL ASSETS - INVESTMENTS, 1970

. Number Variable . Contribution to R2
18 Total Expenses/Total Sales : 221
22 Total Margins/Total Sales .178
11 Member Equity/Total Assets .068
21 Grain Margins/. Grain Sales .069
14 Net Fixed Assets/Member Equity .027

Total 563

The Equation:
Yl = -.058 - 1.03X13 + .894X9, + .154X11 + .738X21 + 041Xq,
(~12.32) (9.68) (7.05) (6.08) {(3.70)

TABLE 5-5

REGRESSION ON NET SAVINGS/TOTAL ASSETS, 1970

Number Variable Contribution to R%
18 Total Expenses/Total Sales 207
22 Total Margins/Total Sales «259
11 Member Equity/Total Assets .038
21 Grain Sales/Grain Margins .039
14 Net Fixed Assets/Member Equity .013
: Total .556

The Equation:

¥y = .012 - ,868X;g + .784X,, + .085Xyy + .422Ke; + .022K,,

22
(-13.65) (11.11) (5.10) (4.55) td.57)




TABLE 5-6

REGRESSION ON NET OPERATING SAVINGS/
TOTAL ASSETS - INVESTMENTS, 1971

Number Variable _ Contribution to R?
18 Total Expenses/Total Sales .340
22 Total Margins/Total Sales .126
21 Grain Margins/Grain Sales .063
11 Member Equity/Total Assets 051
23 Total Sales/Total Assets .008

Total .5388
The Equation:

Yy = .071 - 1.33K1g + .960X,, + .883Ky; + .217Kyq - .125K,s
(-11.02) (8.06)  (5.71)  (4.61)  (-2.12)

TABLE 5-7

REGRESSION ON NET SAVINGS/TOTAL ASSETS, 1971

Number Variable Contribution to RZ
18 Total Expenses/Total Sales .310
22 Total Margins/Total Sales <154
21 Grain Margins/Grain Sales 048
15 Current Liabilities/Member Equity 044
13 Long-term Liabilities/Net Savings .009

Total 564

The Equation:
Y9 = 105 - 977Xy + .779)(22 + .640X21 - 023Xy - .0002X1 4
(-12.71) (8.56) (5.24) (-4.74) (-2.09)




TABLE 5-8

REGRESSION ON NET OPERATING SAVINGS/
TOTAL ASSETS - INVESIMENTIS, 1972

Number Variable Contribution to R2
18 Total Expenses/Total Sales .210
22 Total Margins/Total Sales .202
11 Member Equity/Total Assets .056
21 Grain Margins/Grain Sales .065
14 Net Fixed Assets/Member Equity 016

Total 548

The Equation:
(-11.52) (8.90) (6.14) (4.80)  (2.74)

TABLE 5-9

REGRESSION ON NET SAVINGS/TOTAL ASSETS, 1972

Number Variable Contribution to R2
18 Total Expenses/Total Sales . 182
22 Total Margins/Total Sales : x2)5
15 Current Liabilities/Member Equity 047
21 Grain Margins/Grain Sales 044
12 Member Equity/Net Fixed Assets+Investments .010

Total 497

The Equation:

¥y = .111 - 1.15K;g + 1,11 - .027X;s + .471Xp7 - .008X;,

22
(-12.0) (9.45) (-5.09) (3.64) (-2.04)

60
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TABLE 5-10

REGRESSION ON NET OPERATING SAVINGS/
TOTAL ASSETS - INVESTMENTS, 1973

Number Variable Contribution to R%
23 Total Sales/Total Assets .265
21 Grain Margins/Grain Sales ' ' ' .120
12 Member Equity/Net Fixed Assets+Investments 114
20 Supply Margins/Supply Sales .049
18 Total Expenses/Total Sales .028
22  Total Margins/Total Sales .170

Total . 746

The Equation:

Yy = - .033 + ,024Xpq + .379%y; + .0l1X;p + .108X,y - L.56X3g + 1.70Xp9
(7.16)  (3.25) (1.82)  (1.50) (-12,55)  (11.85)
TABLE 5-11

REGRESSION ON NET SAVINGS/TOTAL ASSETS, 1973

Number Variable Contribution to RZ
23 Total Sales/Total Assets 2?7
21 Grain Margins/Grain Sales .099
22 Total Margins/Total Sales .018
18 Total Expenses/Total Sales .283
15 Current Liabilities/Member Equity .086

Total 763

The Equation:
Yo = ,065 + .016X23 + .145}{21 + 1.65X59 - 1'52X18 - .018X15
(5.33) (1.54) (16.90) (-16.27) (~-5.62)
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| Summary of Regression Results

The steﬁwise regression procedure brought the most impor-
tant variables, according to RZ values, in first., Regressions
computed for years 1969-72 identified two variables as being the
most important. They were Total Expenses/Total Sales and Total
Margins/Total Sales. In 1973, those two ratios entered the |
equations later but were very important. Thus, for all ratios
considered, those two can be condfidently said to be the most
important.

It should be noted that both of these ratios are aggregated
values. In the case of expenses, no other ratios were included
in the stepwise analysis which dealt with that area. 1In the
case of margins, however, two disaggregated ratios were
included but did not show up as significant predictors of return
ratios.

fhe magnitude of the R2 values was somewhat disappointing.

The R2

values were in the .5 range for years 1969-72, while
1973 data produced values in the .7 range. Thus, only about
one-half of the variation in dependent variables was explained
by independent variables used.

The low explanatory power of the ratios may be explained in

several ways. Perhaps the choice of ratios was poor. As noted

above, the two ratios which best explained return on investment
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were very much aggregated ratios. Inclusion of ratios dealing
with all aspects of expenses and margins might improve the equa-
tions. Inclusion of other ratios might also improve the analysis.
Part of the purpose of this study was to indicate which of the
many financial ratios available could profitably be used by
cooperatives. Hopefully, future studies will be able toc improve
on the results found here,

The use of ratios to predict return on investment may be
limited when used alone. Indeed, in this study, it was.attempted
to use both ratio and dollar values to predict the rate of return
‘on investment, Unfortunately, problems internal to the statistical
computer programs forced abandomment of this effort. It would
seem reasonable that both the value of a particular ratio, as
well as the level of its dollar components, would be important
in predicting the rate of return. For example, both the value
of the Current Ratio as well as the level of Current Assets and
Current Liabilities should have an effect on the ability to
predict levels of return on investment.

Linear regression analysis was used in this study. However, the
relationship between some ratios and return on investment
generally is thought to be curvilinear. Perhaps a larger R2
could be achieved with non-linear regression techniques,

Beyond financial ratios and values, there ought to be signif-

icant influence, especially in cooperatives, caused by the human
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components. .Quality of the management team, capacity of the board
of directors and depth of interest by the member-owners could be
expected to play important roles in determining the return on
investment enjoyed by the cooperative,

One attempt was made to improve the value of the RZ. Since
it was noted that the dollar amount of patronage and dividend
income was generally greater than the net operating savings for
an individual cooperative, the ratio Return on Investments was
calculated. It was felt that this return ratio might be highly
correlated with the overall return enjoyed by local cooperatives,
However, the inclusion of this ratio in the regressions did not

2
significantly increase the R . In fact, it rarely was even

brought into the regression by the stepwise procedure.
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CHAPTER VI

Sunmary and Conclusions

Summary

The major hypothesis of this study was that agricultural
cooperatives, in order to improve their management, should be
studied within well-defined categories. A second and related
hypothesis was that financial ratios can be used successfully in
the financial analysis of cooperatives. 1t was strongly felt
that one reason ratio analysis has been largely ignored in
cooperatives was that previous studies had not differentiated
adequately among differing cooperatives,

While an overly elaborate system of.categorizing was neither
postulated nor attempted, a simple breakdown on the basis of two
variables, type and size, was formulated and studied. Type of
cooperative was represented by the percent of grain sales. Four
categories were determined. Each of those categories was further
subdivided by the second variable, size, The smallest percent of
grain sales‘categcry, or basically farm supply cooperatives, had
three size categories, while the other type categories each were
subdivided by four size categories. Size was based on the volume
of total sales.

The data used in this study were considered to be consistent
throughout, as they came from an accounting firm which does audits

for the cooperatives included in this study. Differing accounting



procedures cﬁuld obviously introduce another source of variation
into the study.

The literature on financial ratios, both in business and
in cooperatives,was reviewed to obtain a list of ratios which
might be used in analyzing cooperative performance. Average
ratio values were calculated for each of the categories for
each of the thirty-seven ratios studied.

One-way analysis of variance was chosen as the statistical
technique which would allow testing of the hypothesis that
there were significant differences among the category means for
the various ratios. A major problem encountered in the analysis
of variance was that the assumption of homogeneity of variance
among the categories often was violated. Analysis of the raw
data made clear that a few of the observations had ratio values
far different from most of the observations. Much effort was
spent in devising some simple decision rules which would elimi-
nate them from the study.

Even after the attempts to eliminate the outliers from the
analysis, not all of the ratios met the assumption of homogeneity
of variance. Twelve ratios, representing various types of ratios,
were found to meet the assumptions and showed statistically

significant differences among their means.
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- Two reasons for the assumption of homogeneity of variance
not being met for many of the ratios may be suggested. Most
obvious is that those particular ratios may not be useful for
cooperative analysis. Somewhat less obvious, but perhaps more
valid, is that the categorization scheme was not dividing cooper=-
atives into the most advantageous grouping. Certainly the categori-
zation process here was only tentative and ignored many possible
variables upon which cooperatives could be divided,

Following the analysis of variance, multiple regression
analysis utiliziﬁg a stepwise procedure was undeftaken to deter-
‘mine which ratios were most important in predicting return on
investment., Twenty-four of the ratios thought to affect return
on investment were the independent variables considered,

It was consistently found that two ratios, Total Expenses/
Total Sales and Total Margins/Total Sales, were the most important
predictive ratios. The R%? values obtained were somewhat disappointing,
ranging from .4 to .7. This was not a cause for alarm, as this
analysis was intended only to give an indication of which ratios
were most important in predicting a cooperative's ability to
generate net savings.

Several reasons may be postulated for the low R2 values.
First, linear regression was used. Certainly some of the ratios

must have curvilinear relationships with return ratios., OSecond,
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other financial ratios not considered in this study or the
inclusion of the dollar components of the financiél ratios might
improve the regression. (Data on the dollar components of ratios
Investigated here are found in Appendix B.) Finally, non-financial
considerations such as quality of management, capacity of the
board of directors and interest of the members may play an
especially large role in cooperatives and their relative success.
Thus, one can argue that the main hypotheses of the study
have been verified. First analysis of variance in twelve of
the ratios‘showedthere to be statistically significant differences
-among the means of the categories. Second, regression analysis
showed that the financial ratios can, to a degree, predict the
return on investments. The results of this study agree with
previous studies which warned against indiscriminate wuse of
general financial ratios in cooperatives. Equally, however,
the findings here can fault prior efforts for not going far
enough, and thus casting aside a potentially valuable tool
which could be used by local cooperatives to improve financial

success,

Implications for Future Research
Certainly it would be difficult to argue that this study
has identified the exact financial ratios which otight to be

used by all types and sizes of cooperatives, or even any of them,



It has, however, given added evidence to the claim that financial
ratios, used with well-defined standards, can be of great use in
improving cooperative performance,

The most important ratios found here for analysis purposes
were two aggregated ratios dealing with expenses and margins.

It would seem fruitful to consider disaggregating these ratios,
as well as considering any other ratios which deal with those
two areas.

In addition to ratios measuring expenses and margins, other
ratios not investigated in this study should also be considered,
The regression analysis, with its low R2 results, suggests that
they could add explanatory power to the equations. Other use of
the ratios, such as using previous years' values in current year
prediction, might also be useful.

The low R2

values also suggest that ratios alone, or used

on an overall basis, cannot adequately explain cooperatives'
return on investment,., It might be that the addition of dollar
finaucial statement items would prove superior in predictive
ability. It would seem reasonable that cooperatives with identica
ratio values but different dollar values in the components of that
ratio might show differing rates of return.

The preper categorization of cooperatives 1s an area that

needs further exploration. In this study, some important ratios

69
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had such wide differences among the category variances that
statements backed by statistical significance could not be made,.
More precise categorization should reduce or eliminate this
problem,

Finally, once the best ratios and other financial variables
were determined and a useful categorization scheme defined,
regression analysis could be run on each category. It would
be expected that the categories would yield differing regression
results in terms of coefficients as well as independent variables. -

Financial ratio analysis is widely and successfully used in
corporate organizations. The provision of standards for various

categories would allow the same for cooperatives,



APPENDIX A

OTHER FINANCIAL RATIOS INDICATED AS

IMPORTANT BY REGRESSION ANALYSIS
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This study had the objective of determining the return on
investments for Kansas agricultural cooperatives for the years
1969 through 1973, and attempting to find financial ratios
" which were crucial in the determination of those rate of return
values. Rates of return for the cooperatives were determined
from the actual financial data of the individual cooperatives.

The fiﬁancial data for the 250 Kansas farmer cooperatives
in the study ??s obtained from an accounting firm which does
audits of Kansas cooperatives. Included in the data was con-
densed information from both Balance Sheets and Income Statements.
From this data, financial ratios were calculated which were used
to measufe various areas of performance.

As the use of finmancial ratios had not been previously
judged satisfactory in cooperative analysis, an attempt was
made to reduce the generality of the ratios by categorizing the
cooperatives., There werefour levels based on the percentage
grain sales were of total sales, and likewise four levels based
on total sales. The final result was, due to the makeup of the
data, fourteen or fifteen categories -- depending upon the year,

One-way analysis of variance was used to test whether there
were statistically significant differences among the means of

the cells for each of the different financial items and ratios

studied. Multiple regression analysis, utilizing a stepwise



procedure, was employed in an attempt to select the most impor-
tant of the financial ratios for prediction of rates of return.

Findings of the study would indicate that, under the
categories chosen, there are statistically significant differences
among the rates of return of the various cells. The ratio of
Net Operating Savings/Net Operating Assets ranged from =-.025
for Small cooperatives handling 20-607% grain in 1973 to .172 for
Medium cooperatives handling 80-1007% grain in 1969. Overall
values for the years 1969-73 respectively were ,039, ,043,

.055, .056, and .081.

Of the 37 financial ratios considered in the study, only
12 met the assumptions of analysis of variance and showed signifi-
cant differences among the means, while the remaining either
did not meet the assumptions or were insignificant.

Regression analysis showed two ratios, Total Expenses/Total
Sales and Total Margins/Total Sales, to be the most important
predictors of rates of return. Analysis of variance also showed
the two ratios to be useful discriminators. The Total Expenses/
Total Sales ratios had wvalues ranging from .058 for the Very
Large 80-100% grain cooperatives in 1973 to .237 for Medium 0-20%
grain cooperatives in 1969. The ratio of Total Margins/Total
Sales ranged from .049 for Small 80-100% grain cooperatives in

1970 to .204 for Medium 0-207% grain cooperatives in 1973,



Financial ratio analysis has been criticized in cooperative
literature as being too general for effective use. Positive -
results of this study would suggest that financial ratios might

profitably be used where standard ratio values are available for

different categories of cooperatives.





