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I. OBJECTIVES AND HISTORICAL BACKGROUND

A. Objectives

Since the beginning of the 198B0s farmers have operated in
an economic environment very different from the 1970s.
Expectations formed and financial commitments made in the
197058 now contribute to widespread financial stress among farm
operators. Financial stress is a dynamic condition which is
affecting many operators to differing degrees. Many farm
operators under financial stress are experiencing low farm
incomes which requires borrbwing more money or selling assets
to meet cash shortfalls. Low farm income makes it difficult
to meét principal and interest payments on debt, another
stressful condition. Other operators are "loaned up,"” and
cannot borrow more money to meet caszh shortfalls. Severelvy
stressed operators face foreclosure or bankruptcy.

Financial stress is caused in part by macroeconomic
events out of the control of indiwviduals. However, this study
attempts to determine if individual operators have created
more financial gtress for themselves through poor management,
or over—aggressive expansion. As important as learning what
individuals may have done to contribute to their financial
problems is learning what profitable farm operators have done

to be successful. This study will also attempt to determine



characteristics of operators experiencing financial

difficulties to better target public programs designed to

assist these people.

The objectives of the thesis are stated as follows:

1. Review financial stress indicators identified in
finance and economic literature. Develop financial
stress measures appropriate for farm firms.
2. Apply these procedures to an analysis of the data
from the 1985 Iowa Farm Finance Survey. Special
attention will be placed on studving the
interrelationship between the income generatingz
ability and the capital structure of the farm firm.
3. Explore the application of several multivariate
statistical techniques to the survey data to develop
an explanatory or predicting model of farm financial
stress.

The first section of the thesis summarizes events leading
to the agricultural financial preblems of the 1980s, and
describes the current financial condition of Iowa farms. The
second section reviews common measures used by financial
analyvsts. In addition, previous studies of financial stress
are reviewed to identify important stress predicting
variables, as well as examining statistical methods used in
developing prediction models. The third section describes
analytical methods employed in this study. The fourth section

summarizes the results of the analyses, then compares the



results with conclusions drawn by other researchers on this
topic. The final section examines the policy implications of

this study.

B. Origins of Farm Financial Stress

The events leading to today’s farm financial situation
began in the early 1970s when the U.S. dollar was devalued and
then allowed to float relative to other currencies.

Throughout the 1970s the dollar continued to decline in value
relative to other currencies, and foreign demand for U.S.
agricultural products grew rapidly. The wvalue of exported
American crops increased at an extraordinary rate of twenty
percent per year during the 1970s (Harrington, 1985).
Concomitantly, U.S. farmland values increased an average of
twenty percent per year. Iowa farmland values increased an
average of seventeen percent per year (Barickman and Jolly,
1985).

During this period of dramatic growth in asset wvalues and
exports, farm debt also increased sharply. On average. farm
debt grew more than ten percent per vear during the 1970s and
early 1980s (Harrington and Stam, 1985). Because land values
increased at a rate faster than debt, farmers’ equity also
increased.

The rapid rise in farmland values provided both an

incentive to invest along with the means to take on additional



debt. Lenders felt rising land values provided adequate
security for loans with relatively small down payments, and
they competed aggressively for this expanding farm credit
market.

Beginning in late 1979, abrupt changes in monetary and
fiscal policies had a catastrophic effect on American farmers.
The combination of expansionary fiscal policy (reductions in
taxes, and increased government deficits), along with
restrictive monetary policy (controlling money supply, and
allowing interest rates to seek market clearing levels),
caused three effects to which agriculture has been especially
sensitive.

First, stringent control of monetarv growth zlowed
inflation. The tighter monev zupply causzed re=al intereszt
rates, which had been very low or negative during the 1970s,
to jump tn unprecedented levels of eight to ten percent ("A

British Prescription”, 1984). Because of these two effects,

foreign capital was attracted to the lUnited States which
raised the value of the U.S. dollar relative to foreign
currencies. Consequently, foreign and domestic demand for
U.S. agricultural products declined. Supplies of farm
commodities worldwide were too abundant to maintain 1970s
price levels. Agricultural debt continued teo grow through
1982 as many farmers borrowed to off-set low commodity prices

and drought—-reduced vields.



Second, in late 1981, land wvalues, which depend on both
current farm income and anticipated future income growth,
begzan to decline. Farmers who depended on continuously rising
land values for healthy looking balance sheets were pushed
toward insolvency. Inflation no longer compensated for losses
or cash flow shortages. Land prices in Iowa dropped nearly
thirty—seven percent from their peak in 1981 to 1984. Debt
considered adequately secured in 1980 may now no longer be
considered secure because of the drastic declines in farmland
values.

Third, as a result of the increasing farm debt and high
interest rates, interest payments from the agricultural sector
increased six fold from 1971 to 1981 (Chantfort, 1984).

During 1970 to 1975, farmers had six dollars of net income,
after interest and other expenses were paid, for every dollar
of interest paid. Since 1981, they have had only one dollar
of income for every one dollar of interest paid. Despite
these problems, equity remains strong in the farm sector — 79
percent of its asset base. Yet agricultural debt is eight
times annual net farm income, up from twe times net farm
income in 1970 (Harrington, 1985). Consequently, the lack of
liquidity reserves is a significant problem for indebted
farmer.

Sudden changes in macroeconomic policy have left farm
operators struggling to adjust and wondering how to adijust to

the new economic environment. Farm operatorsz need to



understand indicators of financial well-being in order to
monitor their farming operations. Determining common
characteristics of financially stressed farmers may tell us

who to help and how.



EE s MEASURING FINANCIAL STRESS:

A REVIEW OF THE LITERATURE

Business failure is an expected economic event which
eliminates inefficient businesses and results in a more
efficient allocation of resources. However, business failures
are costly. Investors lose equity, creditors may lose
principal and interest, and employees may lose jobs. Business
failures may also have adverse effects on other firms in the
economy (Lev, 1974; Foster, 1978).

Analysis of business failure which identifies early
warning signals can help reduce the costs of failure.
Likewise, analysis of firms experiencing financial stress (but
which have not failed) identify characteristics and sources of
financial problems. An understanding of the sources and
traits of stressed firms may aid in developing public policies

targeted toward helping those firms in trouble.

A. Firm Level Analysis of Financial Performance

Many empirical studies have relied on trial and error
attempts to estimate prediction models because of the lack of
theory about why firms fail. Since very little theoretical
background has been written on the subject of financial stress

and firm failure, we can only rely on the insight which



research has provided, along with some general observations

about the financial characteristics of business firms.

1. Financial performance measures

Universally, managers of all businesses need to analyze
financial aspects of the firm in order to evaluate
profitability on investment and make efficient use of assets.
Creditors and investors of a firm employ financial analysis to
assess management’s ability to repay debt or generate
competitive returns on equity (Van Horne, 1983, p.670).

To evaluate the perfermance and financial condition of a firm,
analysts need certain tools. One of the the best known and
most widely used analytical tools of financial managers is
ratio analysis. A ratio facilitates better understanding of a
business’s financial situation because it expresses a
relationship between two guantities which iz sometimes easier
to interpret than financial data alone.

Relatively few ratios are needed to assess the financial
condition of the firm. Typically, ratios are classified
according to four different economic aspects of the firm’'s
operations (Frey and Behrens, 1281, p. 104-105). Theszse four
aspects are:

a) Profitability

b) Liguidity

c) Solvency

d) Efficiency



a. Profitability Profitability refers to the firm”s ability

to generate income in excess of expenses. Net income can be
related to the wvalue of the assets used to generate that
income in order to measure how effectively assets are being
utilized by the firm. Two common profitability ratios are the
net profit margin, which is net income divided by gross sales,
and return on assets, which is net income divided by total
assets. The net profit margin reveals how efficiently the
firm is generating income after accounting for all expenses
and income taxes. The return on assets ratio tells how
efficiently the firm is using its assets to generate net
income,

b. Liquidity Liquidity refers to the firm’s ability to meet
its short term financial obligations as they fall due without
disrupting the normal operation of the business. Two common
liquidity measures are the current ratio, which is current
assets divided by current liabilities, and working capital,
which is the dollar difference between current assets and
current liabilities. Both of these measures relate short-term
cash obligations to the resources available to meet those
obligations, thus providing insight into the cash liquidity
position of the firm.

c. Efficiency Efficiency, or asset utilization, refers to the
firm“s ability to use its assets to generate sales. The most
common efficiency measure is the turnover ratio which is gross

sales divided by assets. This ratio relates the amount of
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gross sales generated by the assets employed by the firm. One
deficiency of using the turnover ratio alone is that it places
a premium on using old equipment. If farm assets have little
market value, they may be old and inefficient but they may

generate a high turnover ratio.

d. Solvency Solvency refers to the extent to which nonowner
funds are being used to finance the firm“s assets. Seclvency

also is an indicator of the long-run ability of the firm to
pay all obligations if the firm was liquidated. One common
solvency measure is the debt—-asset ratio, which denotes how
much 'debt is financing assets. Another solvency measure is
the timesinterestearned ratio which divides income before
interest and taxes by the annual interest expense. This ratio
evaluates the cash flow ability of the firm to meet interest
payments.

Bernstein (1983) stressed the importance of examining the
firm“s capital structure because of the basic difference
between equity and debt. Equity is the risk capital of the
firm, requiring no guaranteed return. Debt, however, must be
repaid and at specified times regardless of the firm”s current
cash flow condition. Interest, the cost of using debt
capital, must also be paid under most loan agreements.

The larger the proportion of debt in the firm’s capital
structure, the higher the firm’s resulting fixed charges and
repayment commitments. These high fixed commitments increase

the chances that the firm may be unable to pay interest and
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principal when due. The basic risk with a levered capital
structure is that the firm runs the risk of facing a cash

deficiency when obligations must be met.

2. Studies of financial performance measures

Relatively few researchers have examined how well
specific ratios accurately communicate information about a
firm’s financial condition. The following section contains a
few synopses of studies which have examined the use of
financial ratios as analytical tools.

In a detailed study of financial ratios, Pinches, Mingo,
and Caruthers (1973) developed an empirically based
classification of financial ratios as an alternative for "many
ad hoc classifications systems ... for financial ratios”.
These authors emploved factor analysis, a multivariate
statistical technigque, to iseclate independent patterns of
financial ratios. The factor analysis yvielded seven
classifications from forty—-eight ratios examined.
Surprisingly, four of the seven classifications were identical
to the four traditional categories. The three other
categories identified were: inventory intensiveness,
receivables intensiveness, and cash position.

Highly representative ratios of these four categories were
cash flow to net worth, cash flow teo total assets, and cash
flow to sales (representing profitability). Representing

efficiency was sales to assets, representing liquidity was
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current assets to current liabilities, and representing
solvency was debt to assets.

In an early study, Walter (1957) critiqued the practice
of determining technical insolvency by examining balance sheet
accounts which are stocks of assets and debts. Walter defined
technical solvency as "the ability of a given business unit to
meet its currently maturing obligations". Technical solvency
is different from long run solvency because technical solvency
is bounded by a specific time period, generally a year. Two
tools Walter recommended using to examine technical solvency
were a funds flow statement, and the ratio of net cash profit
to sales. These tools examine flows of funds to determine
whether cash inflows exceed cash outflows by a margin
sufficient to protect against possible inflow reductions or
outflow increases.

These studies of financial performance measures provide
some background for the study of financial stress in business
firms. Examination of financial structure and changes in the
capital structure of a firm also provides understanding of

firm financial stress.

3. Financial structure analysis

Examining the asset and debt components of the firm and
how these components change over time is useful for the
financial analyst. Expressing balance sheet and income

statement items as percentages of total assets aids in
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examining trends in the firm’s activities (Van Horne, 1983,
p.706-709). These statements of percentage components are
called common si%e statements. Common size financial
statements facilitate comparisons between firms of differing
sizes, along with expedient examination of an individual
firm’s financial statement components and structural changes
from year to vyear. Common size balance sheets are useful for
analyzing farm firms because agriculture is very capital
intensive. Thus, capital structure and structural changes in
a farm firm may communicate important information about a
farming coperation.

Lev (1974) expanded on the use of common size statements
by presenting the theory of decomposition analysis, a fairly
efficient method of identifying structural changes in
financial statements. Lev theorized that the proportional
financial statement components, which are nonnegative and sum
to one, could be thought of as probabilities. For instance, a
dollar of assets chosen at random from a firm would have a
probability, p, of belonging to a certain type of asset based
on the asset structure of that firm.

Lev likened structural financial statement changes to
original probabilities and revised probabilities used in
information theory and entropy theory (p.18). In this case,
entropy is a measure of a hypothesized tendency toward an
optimal financial structure. The expected information

equation for a set of events takes the form:
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n
jz a; * In(q;/Py) (2.1)
i=1
where qi = revised probability,
p. = original probability.

The logarithmic transformation allows a set of
probabilities to be added together. The base of the logarithm
is arbitrary.

Lev applied the expected information equation to common
size statements to estimate indexes of structural change
because variations in the proporticonal relationships among
financial statement components reflect significant events
which are of. interest to a financial analyst. Lev developed
several financial statement indexes which measures capital
structure changes.

One of Lev’'s decomposition measures is the asset index
which measures the degree of change in the firm’s asset

structure during the period between the beginning and ending

balance sheets. This index is computed as follows:
n
Ia = jz qi x ln(qi/pi) (2.2)
i=1
where Ia = the asset decomposition measure,
qi = the percent of total assets composed of a

specific type of asset in time t,
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pi = the percent of total assets composed of a
specific type of asset in time t-1,

s I (N—

If there is no change in the relative shares of the

different assets, then I_ = 0. Whenever q; differs from Py

Ia takes on the value of some positive number. The larger the
number, the greater the changes in the asset structure during
that time period.

The liabilities index is computed in the same manner as
the asset index. Individual liability categories and net
worth are represented as a percent of total assets are the
qi's and pi’s.

An overall balance sheet index is calculated from changes
between the relative shares of four main balance sheet
categories: nonreal estate assets, real estate assets, nonreal
estate debt, and real estate debt (which includes net worth).
The dollar value of each of these categories is divided by two
times the value of total assets to yvield four fractions which
sum to one. The balance sheet decomposition measure of the

second vear relative to the first is:

2 2
- *
Ibs = 22 EE q ; ln(qij/pij) (2.3)
i=l =1

where Ibs = the balance sheet decomposition measure,
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1 for nonreal estate portions of

=n
I

assets or liabilities, or i = 2 for real
estate portions of assets or liabilities:
4 = 1 for assets, or j = 2 for liabilities

and net worth.

This index measures the degree to which the balance sheet
in time t differs from the balance sheet in time tl.

The final type of decomposition index measures the
deviation of a firm’ s financial statement from an
industry-wide weighted average balance sheet at a point in

time. The balance sheet deviation index is:

2 2
- * = - = » -
Tipg = z z Pise * IN(Py /85y €= LN (2.4)
i=] 3=l
N
= * i = . 2 T
and sij :Z Uc pijc' i .23 3 1.2 €2Z.5)
c=1
where Iibs = index of the degree to which the

composition of firm c’s balance sheet
deviates from that of the industry,

W_ = ratio of the wvalue of the firm’s
assets to the value of the industry’s

total assets,
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pijc = each of the four balance sheet
components for firm c, measured as a
fraction of the firm”“s total assets
plus liabilities,
sij = industry-wide weighted average balance

sheet components.

If firm c”s balance sheet composition is identical to the
industry average, then I;,_ = 0. The more the individual
firm’s balance sheet deviates from the industry average, the
larger the index number.

An important property to remember about decomposition
measures is that index numbers measure distance not direction.
A large index number relative to other firms in the sample
indicates some type of change in the balance sheet, but the
measure is unable to discriminate between changes away or
toward an optimal position. Lev (1971) conducted a pair—wise
comparison of failed and nonfailed firms’® indexes. His
results indicated that information measures for failed firms
were larger than those of nonfailed firms. Of the four

indexes, the balance sheet measure displayved the greatest

discriminating power between failed and nonfailed firms.
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B. Firm Failure Studies From Business Finance

Since financial ratios provide an efficient source of
information about business firms, most studies of firm
failures have relied on ratios as the primary predictors of
failure. These studies of firm failure are probably the best
source of information about characteristics of stressed, but
nonbankrupt, firms. If a firm is stressed before it fails,
and the causes the failure are understood, managers of
nonbankrupt firms can take steps to avoid failure.

One of the earliest failure prediction studies was
conducted by W.H. Beaver in 1967. A firm failed if it had
declared bankruptcy, had defaulted on bonds, had an overdrawn
bank account, or had not paid preferred stock dividends.
Beaver choose 30 ratios to examine because of their popularity
in the literature, their performance in previous studies, and
their inclusion of a cash flow concept. The author performed
several univariate analyses, and determined the cash
flow—to—debt ratio was the best single predictor of financial
failure. Beaver drew several interesting conclusions: not all
ratios predict failure equally well, and ratios predict
nonfailure better than failure.

Another milestone study was conducted by Altman in 1968.
Altman’s sample comprised firms which had filed a bankruptcy

petition under Chapter X of the national bankruptcy act.
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Altman improved upon Beaver’s study by using a multivariate
cstatistical technigue, multiple discriminant analysis, which
could incorporate more financial information about the rirm.
Of the twenty—two variables analyzed, five were selected as
having the best predictive ability in a linear model. These
ratios were: working capital to total assets, retained
earnings to total assets, earnings before interest and taxes
to total assets, market value of equity to book value of debt,
and sales to total assets.

In another multivariate study, Edmister (1972) researched
techniques to predict small business failure. Data for this
study were drawn from Small Business Administration borrowers.
Edmister used a zero—one regression technique instead of
multiple discriminant analysis. Independent wvariables used in
this research were qualitative zero—-one variables based on
arbitrary cutoff points within the range of the ratio.
Consequently, Edmister developed a rather complex model of
seven variables to predict failure. Significant wvariables in
his model were: annual funds flow to current liabilities,
equity to sales, net working capital to sales, current
liabilities to equity, inventory to sales, the guick ratio,
and a downtrend of the firm’ s quick ratio to industry averasge
quick ratio.

The author noted that no single ratio predicted as well
as a small group of ratios, independent predictors were

superior to highly correlated predictors, and some ratios
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which seemed insignificant by themselves added valuable
information when combined with other variables. Edmister also
stated, "Maximum advantage is most likely obtained by
selecting one ratio for each different characteristic of the

borrow’s business."”

C. Firm Failure Studies From Agricultural Finance

Multivariate statistical techniques have also been
applied to agricultural data. Dunn and Frey (1976) applied
multiple discriminant analysis to loan data from P.C.A.
cash—grain farm borrowers. Loans had been classified by
P.C.A. examiners as either acceptable or problem. Four loan
characteristics in the model met the 95 percent significance
level. They were: the debt-asset ratio, the amount of credit
life insurance on the loan applicant, the amount of the P.C.A.
loan to net cash farm income, and the number of acres owned.

Another multivariate agricultural study incorporated
macroeconomic factors and farm characteristics into a
time—-series farm failure prediction model. Shepard and
Colling (1982) regressed the annual rate of agricultural
bankruptcies from 1910 to 1978 onto the following variables:
real net income of farm operators per farm, the proportion of
farm revenues from agricultural exports, the average nonfarm
income per farm, average farm size, the value of farm

machinery as a percent of total farm assets, the debt—asset
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ratic, financial assets as a percent of total assets, real
federal agricultural support payments per farm, nonfarm
bankruptcy rates, and interest rates on 90-day government
securities.

Ordinary least squares regression resulted in five
significant wvariables: net farm income, agricultural support
payments, farm size, leverage, and nonfarm bankruptcy rates.
After several tests of the model, Shepard and Collins
concluded that agricultural support payments have not induced,
deferred, or reduced farm failures. They noted that the
strong link between agricultural and nonagricultural
bankruptcy rates indicate that federal macroeconomic policies
may strongly effect farm failure rates.

In a very recent study, Lines and Zulauf (1985) used a
multichotomous discrete dependent variable, debt-—-asset ratio
categories, as the stress indicator for their study because,
"...it measures the relative claim which debt has on the
earnings generated by the farm’s assets. The greater the debt
the greater the share of earnings ... generated by the assets
which must be used to service debt"” (p.93). These authors are
among the first to analyze farm operator survey data using a
multivariate statistical technique. They used a maximum
likelihood logit model to examine demographic information
about Ohio farm operators collected from a 1984 surve: .
Independent variable= the authors found zigznificant were: the

age of the operator, the amount of land owned, and gross farm



sales. Variables which were neot gignificant were off—-farm

income and farm type.

D. Statistical Techniques for Failure Prediction

The literature on firm failure prediction models
comprises a number of statistical techniques used in
estimating these models. Since most researchers attempt to
categorize firms into one or more categories of failed or
nonfailed firms, the dependent wvariable is generally discrete.
When dependent variables are discrete, a method other than
ordinary least squares regression must be used because the
error term is heteroscedastic (Pendyck and Rubinfeld, 1981,
p.276). Two statistical methods which facilitate the use of
discrete dependent wvariables which Collins and Green (1982)
evaluated were multiple discriminant analysis and the logit
(or probit) models.

The multiple discriminant analysis estimates a linear
equation which assigns an observation to one of two (or more)
populations. The underlying assumption of multiple
discriminant analysis (MDA) is that different populations of
multivariate normal random variables have different means but
similar wvariances.

Collins and Green pointed out two assumptions of MDA
which are violated when this method is used to predict

bankruptcy. First, financial ratios (which are frequently
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used in the model) usually are not normally distributed.
Second, the variances of the variables in the bankrupt group
are probably greater than the variance of the variables in the
nonbankrupt group.

An alternative model is logistic discrimination. Collins
and Green noted the logit model is desirable, "because the
logit formulation is more robust to distributional assumptions
and, in fact, arises from several possible sets of
distributional assumptions.” In the case of bankruptcy
forecasting where the dependent wvariable equals zero or one, a
maximum likelihood method must be used to estimate the model
(see Pendyck and Rubinfeld, appendix 10.1). The maximum
likelihood estimation method is more appealing than
discriminant analysis whenever one of the independent
variables is qualitative. A qualitative variable violates the
normality assumption (Lines and Zulauf, 1985).

The probit model is very similar to the logit model,
except that the probit model is based on the cumulative normal
distribution. Capps and Kramer (1985) noted that the probit
and logit models vield "strikingly similar results"”, and it
typically doesn’t matter which method is used. Amenivyva (1981)
estimated the following relationship between the probit and
logit coefficients:

1.6 B (probit) = B (logit).
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E. Farm Operator Survey Analyses

Another avenue of financial stress literature developed
very recently. As farm financial problems have intensified in
recent years, an increasing number of states have surveyed
farm operators to ascertain the extent of farm financial
problems. Most of the analysis of these surveys’® results rely
upon univariate analysis and contingency tables.

Many farm operator surveys gathered balance sheet data
and a limited amount of income statement information. In an
attempt to link income to debt level, Melichar (1984, p.9)
illustrated the joint impact of a farmer’s debt level and the
interest rate to the income rate of return on equity.

Assuming a two percent income return to assets, a seven
percent interest rate on debt, and a thirty percent debt—-asset
ratio, Melichar pointed out a farmer’s income return on equity
would be negative. To further illustrate financial stress,
Melichar classified farm operators by debt—asset ratio
categories.

Harrington attached labels to these ratio
classifications. He described farm operators with debt—-asset
ratios over one hundred as "technically insolvent". Those
operators with ratios between seventy and one hundred have
"extreme financial problems”. Those with debt—asset ratios

between forty and seventy have "serious financial problems"
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and those with ratios below forty have "no apparent financial
problems”.

Many survey analysts, including the USDA, have used
debt—asset ratio classes as the predominant indicator of
financial stress. In a recent summary of farm operator survey
results, Barickman (1985) noted that the debt—asset ratio
categories seemed to be the most commonly used indicator of
financial stress: twelve out of twelve farm operator survey
results classified farm operators by debt—asset categories.

Other measures of financial stress published in survey
results included: principal and interest delinguency rates (in
eight out of fifteen farm operator and agricultural lender
surveys), farm operators’ expectations of vears left before
they discontinue farming (in seven out of twelve surveys), and
debt—to-net income ratio (in three out of twelve surveys).

Six out of twelve survey results summarized the percentage
distribution of farm operators, assets, and debt by debt—asset
categories. This type of analysis provides an estimate of the
intensity of financial stress.

Many finance survey analysts concluded that the
debt—asset ratio increases with increasing farm size (measured
by either the number of acres operated or the dollar value of
gross sales), and the debt-—asset ratio decreases with
increasing age.

Bernstein (1983) noted an important limitation to the

debt—asset ratio: it does not focus on the availability of
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cash flows that are needed to service a firm’s debt. In fact,
as debt is repaid, the debt—asset ratio may improve, but the
annual amount of cash needed to pay principal and interest may
remain the same. The author pointed out the debt—asset ratio
is most useful as a screening device, a means of deciding if
the risk in the capital structure requires further
investigation.

Income and cash flow indicators of farm financial stress
were explored more deeply by Jolly, Paulsen, Johnson, Baum,
and Prescott (1985). They considered farms with a negative
cash flow (defined as "income over farm cash expenses plus
off-farm income less withdrawals for consumption, taxes, and
debt service"), and a high debt—asset ratio as "vulnerable to
both scolvency and liquidity problems"”. Farms with a positive
cash flow and a low debt-—asset ratio were considered
financially stable. The intensity of stress was measured by
the amount of debt controlled by stressed businesses, cash
flow return to equity, changes in land values, and changes in
financial position cver time.

The authors considered the cash flow return on equity,
similar to the income return on equity, an attractive
indicator of financial stress because it measures the rate at
which farm and off—-farm earnings are increasing or decreasing
equity. A negative cash flow return on equity indicates the
rate at whicha firm is consuming its net worth. The authors

considered farms with a cash flow return on equity from -5 to
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+5 percent as financially stable in the short run. A tatio &f
—~10 to -5 percent indicated failure at a moderate rate, and
firmg with a cash flow return on equity of less than -10
percent faced relatively severe financial stress.

This study revealed 39 percent of the farm operators
experienced a return on equity above five percent. Twenty
eight percent experienced a return on equity between -5 and
+5, and 33 percent experienced a return on equity below -5.
In the Corn Belt, 30 percent of the farm operators have a ROE
of less than -5, or a debt—asset ratio greater than 100.
Nationally, 28 percent of the U.S5. farm operators controlling
22 of the farm assets earned a return on equity greater than
ten percent. Of these high profit assets, 57 percent were
owned by large commercial farms.

In another cash flow study, USDA analysts examined data
for the Roosevelt Center”s Roundtable Conference (1984). They
defined total cash needs as gross sales minus expenses plus
of f—farm income minus annual debt repayment and family living
allowance. If total cash needs were negative, then the
shortfall was divided by gross sales to estimate how much
prices needed to increase in order to cover all cash needs.
The greater the percentage increase in prices required, the
greater the degree of stress the farm was estimated to be
suffering. According to this study, nearly all farms with
gross sales under $100.000lexperienced cash shortfalls.

Highly levered, larger farms also experienced cash shortfalls.
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F. An Earnings Model of Financial Stress

Ultimately, economic performance (profitability) is the
source of returns to repay investors and lenders for the risks
they assume. Earnings (as opposed to liquidating assets,
refinancing, or borrowing more money) are the most desirable
and reliable -source of funds to repay principal and interest.
A stable trend of positive earnings is one of the best
assurances that a firm is able to borrow when funds are
needed, then eventually repay the debt.

"The relationship between net income and the capital
invested in the generation of that income is cone of the most
valid and most widely recognized measures of enterprise
performance” (Bernstein, 1983). The broad category of return
on investment (ROI) felates income to the amount of capital
needed to generate that income. Bernstein considers ROI the
most reliable indicator of long—term financial health, better
than common balance sheet measures.

Within the general category of ROI, the return on total
assets is perhaps the best measure of operating performance of
a business without regard to how the assets were financed.

In a simplified form, return on assets is calculated as:

ROA = [NI + I(1-t)]/[(BA + EA)/2] (2.6)

where ROA = return on assets,
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NI = net income after taxes,
I = interest expense,
t = marginal tax rate,

BA = beginning assets,

EA ending assets.

Net income is equal to revenues less expenses. Interest
iz not included in expenses because ROA is a measure of
earnings to reward both debt and equity capital. The average
value of assets is used because the return earned in a given
period of time should be related to the assets that were
available, on average, during that time period.

The return on owner’s equity measures the returns
accruing to the owner’s investment after the interest payment
on debt capital has been met. In a simplified form, return on

equity is calculated by:

ROE = NI/[(BE + EE)/2] (2.7
where BE = beginning equity,

EE = ending equity.

Melichar (1985) suggested examining farming operations
based on their performance indicated by the relationship
between profitability and capital structure. This can be done
by examining the reciprocal relationship between the return on

equity and the return on assets from the identity:
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ROE = ROA - ( i(l-t)D/A )/1 — D/A ¢ 2.8
where i = interest rate on debt,
D/A = debt—asset ratio.

Return on equity is a function of the return on assets.
the after tax interest rate, and the capital structure of the
firm. Inversely, ROA is a weighted average of ROE and the
after tax interest rate. The weights are the percent equity
and the percent debt capital.

The differences between the return on equity and the
return on assets isolates the effect borrowed capital has on
the return to owner’s equity. If ROA is greater than the
after—tax interest raée, then ROE is greater than ROA,
indicating leverage has a positive contribution to the firm’s
returns. If the return on equity is less than the return on
assets, leverage has a negative effect on the firm. If the
return on assets equals the after tax interest rate, if the
firm has no debt, or if the firm pays no interest on debt,
then leverage has no effect on the firm.

Figure 2.1 demonstrates the relationship between ROA and
ROE. ROA is plotted on the horizontal axis, and ROE on the
vertical axis. ‘Four financial performance groups are then
identified. Farm operators who fall inteo group one have

positive returns on assets and equity and ROE is greater than
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ROE
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ROE > ROA > O
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/

Figure 2.1
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ROE <= ROA < O

Criteria for Profitability Groups



= 17

ROA. Their plots lie above a 45 degree line intersecting the
origin, meaning all operators have debt, and debt increases
the return on equity. Like group one operators, group two
operators also have positive returns on assets and equity, but
ROE is less than or equal to ROA. For this group, debt has no
effect or some adverse effects on the firm. Farm operators
who fall into group three have a positive ROA, but leverage
has enough of a negative influence on the firm to cause ROE to
equal or fall below zero. Farm operators who fall into group
four have a negative ROA, consequently, any debt they hold is
a further financial imposition on the firm. When ROA is
negative, it is not possible for a firm to have ROE greater
than ROA.

Previous empirical studies and recent surveys suggest
several types of farm operator characteristics which may
predict financial stress. An empirical model of financial

stress suggested is:

Y = f¢(D,F,E) (2.9)
where Y = a financial stress indicator,
D = demographic characteristics of farm

operators,

F = financial characteristics: ratios,
balance sheet structure, and Lev’'s
indexes.

E = expansion pattern characteristics.
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Many economists and policymakers have wondered what types
of farm operators, what financial characteristics, and what
prior asset expansion behavior typifies operators most
susceptible to financial problems. This question will be
addressed in the remainder of the thesis by examining data

from a recent farm operator survey.
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III. METHEDS

Concerns about the financial condition of farm operators
and agricultural lenders prompted Iowa State University and
the State of Iowa Department of Agriculture to cooperate in
conducting the 1985 Iowa Farm Finance Survey. The survey was
emplovyed as a means of gathering financial and demographic
information about Iowa farm operators in order to document the
extent and severity of the financial problems facing them.
Also, the survey’s results could provide useful information
for shaping public policy to aid financially stressed farm

operators.

A. The Data

Mail surveys were sent to 4700 Iowa farmers,
proportionately distributed by crop reporting district and
farm size. Due to the dependence on operator response, the
data cannot be considered random and may be subject to
response bias. Several biases are evident when demographic
characteristics of the 1985 survey respondents are compared
with the same characteristics from the 1982 Census (Jolly and
Barkema, 1985). Small farmers (under 180 acres) are
underrepresented in the 1985 data, while medium to large size

farms (180 to 1000 acres) are over—-represented. Farm
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Table 3.1 Selected Comparisons between the 1982 Census
and the 1985 Farm Finance Survey Responses

1982 Census

1985 Survey

Farm Size

(acres) Distribution (%)
1o 6.9 0.1
10-49 10,7 Lyl
50-179 26.8 1549
180-499 40.1 53.7
500-999 12.9 25.2
1000-1999 L1 5:d 3.8
2000+ 0.3 0.:5
Average Acreage 283 429
Age of Operator
Under 35 22.5 5.8
35-44 1'9:..5 16.3
45-54 226 26
55-64 23.9 37.8
65+ 1.5 14
Average Age 47.6 53.8
33011y and Barkema, 1985.
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operators under the age §f thirty-five are undersampled,

while farm operators over fifty—-five are oversampled.
Consequently, the 1985 data represent older farm operators and
larger farming operaticons (Table 3.1), compared to the 1982
census. Of the 4700 surveys mailed out, 668 were completed

and returned.
B. The Survey Instrument

The 1985 Iowa Farm Finance Survey instrument was designed
to gather demographic as well as financial information about
the respondents (see Appendix A). The survey instrument
contained questions asking for the county in which most of the
farming operation was located, operator age, number of
dependents under eighteen yvears of age, the highest level of
school the husband and wife attended, and the number of years
the operator had been farming. Respondents were also asked to
report gross profits, sales of breeding livestock, interest
expense, depreciation, and total deductions from their 1982,
1983, and 19B4 tax records.

Other questions included: the percentage of 1984 gross
farm sales which came from four major agricultural products -
crops, beef, pork, or dairy; the dollar amount of off—farm
income earned by the husband and wife; and the number of acres
owned, acres rented from others, acres rented to others, and

total acres operated. The next section of the survey
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instrument was designed to provide information about the
timing and the amount of the farm operator’s purchases of
land, and machinery and equipment over the previous ten vyears.
The survey also asked farm operators about the value of
their real estate assets and total assets on January 1, 1984
and 1985, the amount of outstanding loan balances by type of
lender on those dates, and the interest rate being paid on
these loans as of January 1, 1985. One final guestion asked
operators if they were current on principal and/or interest

payments on their debts.

C. Calculations of Financial Measures

l. Cash flow calculations

The rates of return on assets and equity examined in this
study are specified as operator cash flows divided by operator
assets or equity. Obviously, if a farm operatér owns very
little of the assets used in the farming operation, the return
on those assets could be highly positive or negative, due to a
small asset base.

Examination of cash flow returns allows us to gauge the
amount of cash being generated by assets for principal and
interest repayment. A cash flow return to equity provides an
estimate of a "growth rate” of equity to be reinvested in the

firm.

Operater cash flow is calculated as:
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CFROA = GS + LS — TD + DEP + INVCHA - TAX

+ INT(l-t) — FAMLIV (3:1)
where CFROA = the cash flow return on assets,
GS = gross sales from agricultural products

(from income tax form 1040 schedule F),

LS = sales from breeding livestock,
TD = total deductions (cash and noncash)
DEP = depreciation,

INVCHA = inventory change, which is 1985 nonreal
estate asset value minus 1984 nonreal

estate asset value,

TAX = personal income taxes paid,
INT = interest expense on debt,
t = marginal tax rate,

FAMLIV = family living allowance.

Cash flows for 1982, 1983, and 1984 were calculated and
ad justed to 1984 dollars by the consumer price index for
personal consumption. The annual estimates were averaged,
then divided by the average of the 19284 and 1985 assets. No
inventory change was calculated for 1982 and 1983 cash flows
since balance sheet information was lacking for those vyears.
The three year average cash flow was used to smooth out
inventory fluctuations and unusual income vears, especially

1983 and 1984 income from the PIK program. This three year
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composite return was calculated with the assumption that the
asset structure of the farm in 1982 and 1983 which generated
income in those years was similar to the asset structure of
the farm ih 1984.

The operator cash flow for return on equity is:

CFROE = GS + LS — TD + DEP + INVCHA — TAX
— FAMLIV (3a2)
= CFROA - Int(l-t), (3.3)

The same method of adjusting and averaging RUOA cash flows
was employed for ROE cash flows. The return on equity cash
flow was divided by the average 1984 and 1985 net worth to
calculate ROE.

Tax liabilities and family living expenditures had to be
estimated in order to generate cash flows for each
observation. Frey and Behrens (198l) noted unpaid farm family
labor and management do not show up as an expense on the farm
income statement as they typically would in another type of
firm. Consequently, a proxy for unpaid family labor and
management return, a family living allowance, was deducted
from cash inflows. Familyv living allowances were based on the
number of dependents the operator supported. Average living
expenditures by family size were taken from the 1982, 1983,
and 1984 Iowa Farm Family Living Expenditurés Extension

publications (Edwards, 1982, 1983, 1984).
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Since most farming operations are operated as sole

proprietorships, personal income taxes were computed from

state and federal tax tables for the respective years, along

with federal self—-employment tax. Income sub ject to federal

taxation was computed as follows:

TNI = GS + Offarm + (.4 * LS) -
TD — (100Q * DEP)

where TNI

]

taxable net income,

Offarm

of f-farm income (only in

calculation).

Income subject to federal self employment

J]

a ]

computed from taxable net income less salez o

[{

livestock in a given year, except for the 1984

(3.4)

1984

tax was

breeding

calculation

when off-farm income was subtracted from taxable net income

before tax computations.

Income subject to state taxation was computed as follows:

STNI = TNI = FT + (1000 * DEF)

where STNI

FT = federal taxes paid.

(3:85)

state taxable net income.

Iowa tax law allows a twenty dollar tax credit per

dependent instead of the one thousand dollar federal

deduction. The annual marginal tax rate was calculated as the
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sum of the marginal federal, state, and self employment tax

rates.

2. Principal repayment estimation

In order to replicate the same cash flow shortfall
analysis the USDA performed, annual real estate and nonreal
estate principal payments had to be estimated. Some
assumptions were made about the repayment terms on individual
lender categories, and the amount of nonreal estate debt which
represented annual operating expenses to be paid when
inventories were sold. Examining the 1984 Iowa Farm Business
Summaries (Edwards, 1985), year—end operating notes
represented approximately 31 percent of annual operating
PXpenses. Consequently, 31 percent of total cash deductions
were subtracted from nonreal estate debt and considered
current liabilities. The remaining nonreal estate debt was
asgsigned a repayment term of three years. Assigned repavment
terms on real estate debt varied with the type of lender

(Table 3.2).

3. Demographic wvariables

Policymakers are interested in discovering what
particular demographic characteristics seem to be common among

financially stressed farm operators in order to target public
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Table 3.2 Assumed Remaining Years on OQutstanding
Real Estate Loans.
Lender Years Lender Years
Bank 20 | ] Insurance Co. 20
PCA 10 ] Individual 20
FLBA 25 |1 Merch/Dealer 20
FmHA 30 i CCC & Gov’'t 20
Other 20 Il
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policy to needy groups. The survey data provided information

about many facets of the farm family:

MNASSETS — mean 1984 and 1985 asset value which represents
farm size. Many other survey results indicated
larger farms are experiencing the greatest stress.

EDW, EDH - the educational attainment of the wife and husband,
respectively. 1 = grade school, 2 = high school, 3
= college or vocational training. This is a proxy
variable for management ability and offfarm
employability.

YRSFARM — the number of years the operator has been farming.
This wvariable reflects the experience of the farm
operator. Like education, the more experience, the
better the management, and the better the financial
condition of the farm.

OFFARMPC — the sum of the husband’s and wife’s off-farm income
divided by gross sales in 1984. This is a measure
of how much the farm relies on off-farm income. IF
a farm is experiencing financial trouble, someone in
the family may be working at an off-farm job to help
contribute to needed income.

RENTEDPC - the percent of land operated which is rented.
Generally, the more land rented, the higher the
return on owned assets and equity.

FAMLIVB4 - the dollar value of family living expenditures for

1984, a . proxy family—-size variable. The more money
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spent on family living, the lower the return on
equity.
Two sets of dummy variables were created for location and
farm type. The farm type dummy variables were:

BEEF 1 if fifty percent or more of the gross profits came

from the sale of beef. Otherwise, BEEF = 0.

PORK = 1 if fifty percent or more of gross profits came from
the sale of pork. Otherwise, PORK = 0.

DAIRY = 1 if fifty percent or more of the gross profits came
from the sale of dairy products. Otherwise, DAIRY =
0.

MIXED = 1 if no individual product comprised fifty percent or

more of the gross profits. Otherwise, MIXED = O.

The CROP variable, which represents farms with over fifty
percent of their gross profits coming from the sale of crops,
is implied by the other four variables.

The location dummy variables were assigned to each
observation based on the farming operation’s location in one
of the four districts (see map, Appendix B):

CENTRAL = 1 if the observation is located in a county in north

central Iowa, otherwise CENTRAL = 0.

WEST = 2 if the observation is located in a county in north
west Iowa, otherwise, WEST = 0.
SOUTH = 1 if the observation is located in a county in

southern Iowa, otherwise, SOUTH = 0.
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The EAST variable, which represents farming operations in

east central Iowa is implied by the other three wvariables.

4. Financial wvariables

Variables representing financial aspects of the firm were
chosen following Pinche’s and Edmister’s guidelines - choose
one variable for each economic aspect of the firm. Financial
variables calculated were:

CFMAR3 - three year cash flow margin, computed from CFROA
divided by the three year mean gross sales and sales
of breeding livestock, also adjusted to 1984
dollars. The higher the cash flow margin, the
greater the return on equity.

TURNOVER — this is a capital efficiency measure calculated by
dividing the three year mean of gross sales plus
sales of breeding livestock (adjusted to 1984
dollars) by the mean of the 1984 and 1985 assets.
The higher the turnover, the greater the return on
equity.

MNDAR - the mean debt—asset ratio for 1984 and 1985. The
higher the debt-asset ratio, the higher the fixed
obligations of the firm, and the lower the ROE.

INTOSALE — the three year mean ratio of interest expense
divided by gross sales plus livestock sales adjusted
to 1984 dollars. The greater the interest expense

relative to gross sales, the lower the ROE.
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ATINTBS5 — the 1985 mean after—tax interest rate on debt. The
lower the interest rate, the lower the interest
expense (all else equal), and the higher the ROE.

CVCF — the coefficient of variation of the 1982, 1983, and
1984 farm cash flows for the farm operation.
Edmister (1972) theorized that the greater the
variations in income and cash flow the greater the
chance of a business having financial problems.

ASSETINX — Lev’s index for asset structural changes on the
balance sheet. The greater the structural changes,
the more likely the firm is experiencing financial
stress. This is also true for the other three
indexes.

DEBINX - Lev’s index for debt structural changes on thg
balance sheet.

BSINX — Lev’s index for entire balance sheet structural
changes.

MEANDEV - the mean of Lev’s index for how much an operator’s
1984 and 1985 balance sheets deviated from the
sample’s mean 1984 and 1985 balance sheets.

RETOASST - the mean of 1984 and 1985 values of real estate
assets divided by the mean total assets. This
variable indicates the concentration of farm assets
held as land. The greater the concentration of
assets held as real estate (which yvields a low cash

return) the lower the return on equity.
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NR/ASSETS — the average of the 1984 and 1985 nonreal estate
debt to mean total assets. This ratio provides some
insight into how the debt of the firm is structured.
The more nonreal estate debt held by the firm
relative to total debt, the higher the interest rate
and consequent interest expense, which results in a

lower ROE.

5. Expansion pattern variables

The survey data provided six expansion pattern variables
which $ay yvield some insightful information about the
financial condition of the farm given past acquisition trends.
If an operator expanded aggressively when land values were
high, they have experienced great reductions in asset values
and these operators may be servicing large amounts of debt.
Also, if an operator purchased large amounts.of machinery and
equipment in the late 1970s and early 1980s, they too may be
suffering adverse consequences of over expansion using too
much debt. Variables calculated were:

NETLND1 - net land acquisitions (in acres) which occurred
between 1982 and 1985, divided by total acres
currently owned. This variable indicates the
percentage change in the land base during that time
period. Recent land purchases may indicate a farm

operator is doing well financially. On the other
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hand, operators who are selling land may be
experiencing financial stress.

NETLNDZ2 - net land acquisition (in acres) which occurred
between 1979 and 1982, divided by total acres
currently owned. Farm operators who purchased land
during this time period paid record prices, and have
suffered the greatest decline in values since the
peak in 1981.

NETLND3 — net land acquisitions (in acres) which occurred
between 1975 and 1979, divided by total acres
currently owned. Operators who purchased land
during this time period have probably suffered some
land value declines, however, they probably paid
much more reasonable prices and experienced lower
interest rates over the initial vears of their land
loan which may contribute to better current returns
on equity.

EQEXPl — net equipment acquisitions from 1982 to 1985 divided
by the mean 1984 and 1985 assets. This wvariable
indicates the percentage change in machinery and
equipment during this time period. If an operator
purchased much machinery in recent years, they may
be doing well financially. Machinery sales could
indicate financial stress.

EQEXP2 — net equipment acquisitions from 1979 to 1982 divided

by the mean 1984 and 1285 assets.
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EQEXP3 - net equipment acquisitions from 1979 to 1982 divided
by the mean 1984 and 1985 assets.

These variables encompassing demographic, financial, and
expansion pattern characteristics of the firm were calculated
for each farm operator in the data set. Next, each operator
was assigned to one of the four profitability groups based
upon their cash flow returns on assets relative to the cash
flow return on equity described in Figure 2.1. Examination of
group means of descriptive variables provides much insight
into the differences between the typical farm operator of each
profitability group. The following chapter summarizes the
differences and similarities between profitability groups”

demographic, financial, and expansion pattern characteristics.
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IV. CHARACTERISTICS OF PROFITABILITY GROUPS

Many survey analysts who relied on debt—asset ratio
categories also relied upon simple comparisons between group
means as a way of analyzing the differences between those
groups. The same technique of comparing and contrasting group
means is performed in this chapter. Drawing comparisons is a
simple technique, yet it yields a wealth of information.
Ttests were conducted between many (but not all) of the
variables’ means to provide a statistical test of significant
differences. A variable mean with superscript numbers in the
tables designates which group means are significantly
different from it. Demographic, financial statement, cash
flow, and expansion pattern comparisons will be examined in

this chapter.

A. Farm Operator Characteristics

Average farm operator demographic characteristics by
profitability group are displayed in Table 4.1.
Characteristics summarized are: family size, operator age and
farming experience, educational attainment, percentage
distribution of sales by type of agricultural product, acres

farmed, the percent of acres rented, and proportional
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distributions of operators by crop reporting district. Ma jor

differences between groups include:

1. Groups one and three have very similar demographic
characteristics which are notably different from groups
two or four. Groups one and three farm operators are
vounger, with less years of farming experience, larger
families, and more education than groups two or four farm
operators.

2. Group four farm operators are the oldest on average, with
more years farming, smaller families, and less education
than the other three group averages.

3. In all cases, sales of crops comprise over 55 percent of
gross sales. Next to crop sales, groups four and two
have the highest percentage of sales from beef. Groups
three and one have the highest percentage of sales from
pork.

4. Groups one and three farm operators operate the largest
number of acres, while group one rents the largest
proportion of land.

5. Group four operators farm the smallest number of acres and

rent the lowest percentage of land.
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B. Comparative Balance Sheets

Balance sheet information by profitability group as of
January 1, 1985 is summarized in Table 4.2. Major asset and
liability structural differences apparent from the table
include:

1. Group four farm operators hold the smallest dollar amount
of assets, and they experienced the greatest decline in
nonreal estate asset values in 1984. Perhaps these
operators are liquidating more inventory and equipment to
meet cash flow needs.

2. Group three operators are the most highly leveraged,
followed by group one operators. Group three operators
hold more real estate assets than any of the other
groups, and they have the highest percentage of real
estate assets relative to net worth.

3. Group two contains the largest number of operators while
group three contains the smallest number of operators.

4. All groups experienced a decline in net worth during 1984,
apporoximately equal to the decline in Iowa land wvalues
in that year (Jolly and Barkema). Group four experienced
the greatest percentage decline while group one

experienced the smallest percentage decline.
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C. Comparative Common Size Statements

The commeon size balance sheet which shows the
proportional composition of assets and liabilities by
profitability group are displayed in Table 4.3, along with
Lev’s financial statement indexes. Some highlights of this
table are:

1. Group one farm operators have the lowest percentage of real
estate assets while group three has the greatest
percentage.

2. Group two farm operators have the highest percentage of net
worth to total liabilities of any of the groups.

3. Groups four and one farm operators have the highest asset,
balance sheet change, and deviation from sample average
balance sheet indexes. This means that the balance
sheets from the two groups have undergone more structural
change, or are more atypical than the average sample
balance sheet.

Distinct differences in the type of debt held by each
profitability group are evident in Table 4.4. Lender debt as

a percent of the group’s total debt is presented for 1984 and

1985.



Table 4.3 1984 and 1985 Common Size Balance
Sheets by Profitability Group

Group 1 Group 2

Assets ' 1984 1985 1984 1985

—Percent-
Nonreal Estate 40.23 44,47 34.05 36.68
Real Estate 59.77 55.53 65.95 63.32
Total Assets 100.00 100.00 100.00 100.00
Liabilities
Nonreal Estate 11.84 14.56 6.21 " 7.94
Real Estate 19.54 21.40 9.27 10.89
Net Worth 68.62 64.04 84.51 81.17
Total Liabilities 100.00 100.00 100.00 100.00
Lev’s Indexes
Asset Index 0.0270 0.0103
Debt Index 0.7723(2) 0.4267
Deviation Index 0.1616 0.1660 0.1080 0.1148
Average of 1984-1985

(2) 0.1114 (3,4)

Deviation Indexes 0.1633

(2)

Balance Sheet Index 0.0854 0.0181




Group 3 Group 4 Sample Mean
1984 1985 1984 1985 1984 1985
32.44 33.857 36.87 35:16 29.63 3287
67.56 66.43 63.13 64.84 10 ...37 R0 o
100.00 100.00 100.00 100.00 100.00 100.00
1730 23 .68 8.03 ) b A B.46 11.48
23, 81 28.:35 8.60 1158 l16.63 19.86
S9.19 47.97 83,28 i = 1 I 74.9 68.66
100.00 100.00 100.00 100.00 100.00 100.00
00132 0.0592 0.0253
0.6081 0.5167 D.5573
0.1273 0.1672 0.1574 0.1828 0.1459 0.1648
0.1472 Gs 1701 0. 1553
0.0402 0.0660 0.0485




Table 4.4 1984 and 1985 Common Size Debt Structure:

Lender Debt/Total Debt by Profitability Group

Group 1 Group 2
Nonreal Estate Debt
Total Assets 1984 1985 1984 1985

—-Percent-

Bank 1).. 38 11.91 17.33 19.58
PCA 6. 23 5.71 747 7.44
FLB 0.90 0.81 0.00 0.061
FmHA 0.37 0.26 0.35 0.64
Insurance Co. 0.50 0.46 1.14 i 0
Individual 1.69 1.: 72 1.59 172
Merchant 1.78 . A 1.886 1.42
CCC & Government 2.60 4.68 2+33 F. 10
Other 0.93 0.90 1.08 1.03
Total NR Debt 25.38 28.57 33.15 36.16
Real Estate Debt
Total Assets
Bank 4.63 Hic B 3.l 4.31
PCA 0.1l 0.13 14017 1531
FLB 25.92 25.06 32.47 3037
FmHA 2.18 2 =1 2.78 2,65
Insurance Co. o ST 7.38 4,40 4.10
Individual 28.28 27 .05 18.60 17 .47
Merchant & Dealer 0.65 0 57 0.34 0.34
CCC & Government 1.09 1.51 1.25 1.24
Other 3.49 3.04 2:10 2.05
Total RE Debt 74.62 71.43 66.85 63.84
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Group 3 Group 4 Sample Mean
1984 1985 1984 1985 1984 1985
19.60 21 .85 24,21 28.42 1782 19.54
8.83 B 75 102 5.48 T.49 7107
1171 1:24 0.00 0.00 0.53 0.54
1.66 2.30 0.79 0:93 Q.19 1.04
0.29 0.30 0.48 0.50 0.65 0.67
0.80 0,78 1.06 0.94 l.32 1.«:35
0.86 116 2.08 2.02 1.59 1.61
2.16 2.4 T2 201 g, Ll 2530 3.40
0.82 0.98 0.74 1.08 0.92 0.99
36,13 39.88 38.39 42.48 32.91 36.21
2.22 L.«85 363 3.01 251 3..52
4 .66 3.44 0..52 0.00 1.81 1.40
32421 32:12 25.:78 24.52 29,83 28.66
3.63 4.24 7.38 7.58 2.55 3.67
3594 1.30 3.58 3.24 4.96 4.03
15.60 15..20 17.64 16,11 19. 91 19.04
0.21 Do 23 0.18 Q.12 Q.38 0.34
0,72 032 0.94 1:13 1.02 1.04
1.48 1.42 1.97 181 2 23 2.09
63.87 60.12 6l1.61 57.52 67.09 53, 19




60

1. Group one has the greatest percentage of debt in long term
real estate debt, while group four operators have the
lowest percentage of debt in long term éebt.

2. Group one borrowers have borrowed the greatest portion of
their real estate debt from individuals, while farm
operators in the other three groups borrow the greatest
percentage of their real estate debt from Federal Land
Bank.

3. Group three operators borrow a greater percentage of their
total debt from local banks and Federal Land Bank than
operators in other profitability groups.

4. Reliance on Farmer’s Home Admiﬁistration real estate debt

increases across groups from one to four.

Debt as a percent of total lender debt by profitability
group is displayed in Table C.]l of Appendix C. Also in
Appendix C is Table (C.2 displaying group lender debt as a
percent of total assets.

Each of these tables provides a different perspective on
the distribution of debt held by the different profitability
groups. Nonreal estate debt as a percent of total debt
declined during 1984 for all groups. However, for the overall
sample, the amount of nonreal estate debt increased. .
Conversely, real estate debt as a percent of total assets
increased during 1984 for all groups, while the amount of real

estate debt declined. For all groups, both ratios of nonreal
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estate debt to total assets and real estate debt to total

assets increased during 1984.

D. Comparative income statements

More discriminating differences between groups are
evident in income statements and cash flows for 1984 which are
presented in Table 4.5 for each profitability sroup.
Examination of comparative income statements yields the
fonllowing information:
l1. Group one farm operators have the highest dollar wvalues of

gross sales, the largest cash flow, the highest turnover

rate, the lowest interest expense to gross sales ratio,
the lowest average interest rate on debt, and the longest
debt repayment schedule - generally.the most favorable
financial conditions of all the groups.

2. Return on assets steadily declines across profitability
groups with group one having the highest R0A and group
four having the lowest ROA.

3. The sample mean ROA of 3.62, is very similar to the 3.7
percent ROA calculated from the Iowa Farm Business
Association data in the 1984 Iowa Farm Costs and Returns
Summary (Edwards, 1985).

4., Group three farm operators have the highest interest as a

percent of gross sales ratio, along with the shortest

repayment term on debt.
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5. Both the average before—-tax and after—tax interest rates
increase across groups, with group one having the lowest
interest rates and group four having the highest interest
rates.

6. The three year mean cash flow declines across groups also.

E. Cash flow analysis

The cash flows presented in Table 4.5 are cash flows
after interest and before annual principal payments. Group
cash flows after principal payments are presented in Table
4.6. Group three has the greatest cash deficit because they
have the greatest commitment to nonreal estate payments. The
sample average cash flow after principal payments of all farm
operators in the sample is slightly negative. Although group
three has the greatest cash flow deficit, group four farm
operators need the greatest percentage increase in prices in

order to cover cash short falls.

F. Expansion pattern analysis

Expansion pattern information provides insight into how

dramatically different groups of farm operators expanded and

when they expanded (Table 4.7). Relative to the number of
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Table 4.6 Percent Increase in Commodity Prices Required
to Cover all Cash Requirements
Sample
Group 1 Group 2 Group 3 Group 4 Mean
—Dollars-

Annusl Cash Flow 50,091 24,181 (5,206) (25,613) 13,853
Annual Nonreal
Estate Prgncipal

Payment 4,780 4,743 24,415 6,702 10,184
Annual Real
Estate Principal

Payment 5,852 3,637 8,303 2,418 4,666
Cash Surplus
or Deficit 39,459 15,801 (37,924) (34,733) (997)
Gross Sales 138,189 107,625 116,822 64,775 106,271
Percent Increase

in Sales Needed 0.00% 0.00% 32.46% 53.62% 0.94%

a

Three vyear
income.

Average of

mean farm cash flow plus 1984 off farm

1984 and 1985 nonreal estate payment.

Average of 1984 and 1985 real estate payment.



Table 4.7
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By Profitability Group

Farm Operator Expansion Patterns

Group 1 Group 2 Group 3 Group 4
—Percent-
Net Land Acre
€2,3,4) (4)
Expansion, 1982-1985°% 8.03 1.90 -1.45 3.95
Net Land Acre
Expansion, 1979-1982°% 9.31 2% 5 07 ) 10.21 3.68
Net Land Acre
Expaneion, 1975-19792 15.24 ¢2:3:4) 15,18 @) 19,10 47,87
Net Machinery &
Equipment Purchases,
1982-1985 Tis. 2 541 2.79 3.47
Net Machinery &
Equipment Purchases, (3)
1979-1982 B.06 6.23 5.39 5:63
Net Machinery &
Equipment gurchases, (3)
1975-1979 8:.17 &.258 5.43 5.86

=

bTime period land purchases-sales/current acres owned.
Time period equipment purchases-sales/average 1984 &

1985 assets.
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acres currently owned, group three farm operators expanded the
most between 1975 and 1982. However, this group has been
divesting itself of some land since 1982. Group one farm
operators expanded almost as much as group three, but they
have continued to actively buy land since 1982.

Group one farm operators have purchased the most
machinery and equipment in the past ten years relative to
their total asset base. Group four has been more active
purchasing machinery and equipment than land. Group three
farm operators have been the least active purchasing machinery

and equipment compared with other groups.

G. Relationship to Debt—Asset Categories

Since debt—asset ratio categories seem to be the most
common method of classifying financially stressed farm
operators, a chi—-square test is useful to compare
profitability group classifications with debt—asset ratio
classifications. The null hypothesis to be tested is:! those
operators considered stressed because of their debt—asset

ratio are also considered stressed because of their



67

Table 4.8 Profitability Classifications Compared
With 1985 Debt/Asset Classifications
Number |
Column %| Group 1 Group 2 Group 3 Group 4
[
Debt /Assets
0 - 10 % 25 131 6 78
17.86% 48.16% 6.19% 49 ,.06%
11 - 40 59 88 3.2 44
42.14% 32.35% 32.99% 27.67%
41 - 70 42 45 36 22
30.00% 16.54% 37.11% 13.84%
70 + 14 8 2:3 15
10.00% 2.94% 23, T1% 9.44%
Chi Square = 418.66
’ DE = 9
Significant at .0l1% level
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profitability group classification. The resulting chi-square
is highly significant, 418.66 (with nine degrees of freedom),
so we reject the null hyvpothesis (Table 4.8). Debt—asset
ratio categories and profitability groups classify farm
operators differently.

The greatest percentage of profitability group three
operators fall into the third debt—asset group. The greatest
percentage of profitability group one operators are in the
second debt—-asset group, while the greatest percentage of
profitability group two operators are in the first debt-asset
ratio category. The most striking misclassification occurs
where nearly fifty percent of profitability group four
operators are in the first debt-—-asset ratio category.

The inconsistency between profitability and debt—asset
ratio indicators of financial stress was suggested by Jolly et
al. who noted "75 percent of the U.S. operators with negative
cash flows had D/A ratios of less than 40 percent. This
suggests, in part, that the D/A ratio is not a consistent
measure of financial stress” (p.4).

The comparisons between profitability groups presented in
this chapter point out many differences, and scme interesting
cimilarities, among profitability groups. Groups one and
three possess similar demographic characteristics, while
groups two and four are very similar. Group three is the most

indebted, but group one also has a high debt—asset ratio.
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Group one operators have the most favorable income

statement of any of the groups. Groups one and two seem best

able

to meet all cash flow requi}ements (including principal

payments), while group three has the greatest negative cash

flow

been

have

does

This

best

after principal payments. Group three operators have
divesting of land since 1982, while group one operators
remained active in the land market.

Although comparing group means is a simple technique, it
provide insight about the farm operators in the data set.
technique does not, however, determine which wvariables

predict financial stress. The next chapter focuses on

the results of several multivariate linear models estimated to

predict stress.
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V. A MULTIVARIATE ANALYSIS OF FARM STRESS

The theory presented in this study points to three
indicators of financial stress: the debt—asset ratio, the cash
flow return on equity and the profitability groupings. The
debt—asset ratio indicates the riskiness of the firm’s capital
structure. While this ratio is a good preliminary indicator,
the other measures more thoroughly indicate the financial
condition of the firm. The cash flow return on equity
measures the rate at which cash earnings (or losses) are
increasing (or consuming) operator’s net worth. Thus, this
rate of return better indicates the financial well—-being of a
farm.

The profitability groups relate cash flow return on
equity to cash return on assets. Although the groupings do
not capture the magnitude of returns, they do capture the
relative relationship between production efficiency (return on
assets) and financial efficiency (return on equity).

The data from the survey provides a wealth of information
about the respondents. To determine which operator
characteristics are statistically significant in predicting
financial stress, two multivariate techniques are employved in
this chapter. Multiple regression analysis is used to
estimate a linear prediction model for return on equity, a

continuous wvariable. Maximum likelihood logit analysis is
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used for predicting placement in a profitability group, a

discrete variable.

A. Ordinary Least Squares Analysis

The cash flow return on equity was used as the dependent
variable in a stepwise regression computer algorithm which
estimated a linear equation for this variable. In the
stepwise algorithm, variables are added to the model one by
one if their F-statistic meets a minimum level (.3 in this
model). After a variable is added, the algorithm deletes any
variables which are not significant at another minimum level
(.15 in this model). The process ends when none of the
variables outside the model have a sufficiently high F
statistic to enter the model, and every variable in the model
is significant at the minimum level to stay in the model (SAS

User’s Guide: Statistics, 1982 ed.).

1. Model specification

Variables representing all three characteristics of the
farming operation (demographic, financial, and expansion)}
explained in chapter three were included in the initial list
from which the computer could choose. The stepwise

model—-building method employed allowed the data to determine

the final model.
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2. Interpretation of results

The stepwise regression analysis revealed five
significant variables out of the list of 26 variables
available. Coefficients and standard errors of the
significant variables are displayed in Table 5.1. Although
the significance level for a variable to stay in the model was
set at .15, all variables in the model were significant at the
.05 level. The R square value was .19.

Examination of the signs on the coefficients reveals the
relationship between ROE and the independent variables.
Turnover was the only variable of the five with a positive
coefficient. This means an increase in turnover will increase
ROE. The average debt—asset ratio had a negative coefficient.
This is intuitively appealing, because so many other survey
analysts equated a high debt-—-asset ratio with high financial
stress. The third significant variablé chosen was real estate
assets to total assets. The sign on this coefficient was also
negative and consistent with expectations. The greater the
concentration of assets in land, the lower the ROE. Land is
typically an illiquid asset which yvields a low cash return
compared with current interest rates. Thus, land does not
contribute to cash flow as much as nonreal estate assets which
vield a higher cash return.

One of Lev’s indexes — MEANDEV - entered the model as a

significant variable. MEANDEV indicates how atypical an
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Table 5.1 Stepwise Regression Analysis:
Significant Variables, Coefficients, and
Standard Errors

Coefficients of
Significant Variables
(standard errors)

Intercept 0.696212
(«155787)
MEANDEV —-1.883340
(0.210653)
RETOASSTS -0.69470
(0.19095)
NETLNDI1 —-0.441493
(0.165090)
TURNOVER 0.634047
(0.15482)
MNDAR -0.00765
(0.001403)

All variables significant at 5% level
Ad justed R square = .1803
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operator’s balance sheet is compared with the sample average.
The negative sign on this coefficient signifies that those
operators with more atypical balance sheets in 1984 and 1985
have lower returns on equity, which agrees with a fairly
prevalent idea that close adherence to an industry norm is
desirable.

Only one expansion variable entered the model, NETLNDI,
the variable indicating the net percentage change in total
acres owned which occurred between 1982 and 1985. The sign on
this variable is negative, which seems contrary to
expectations. A negative walue for NETLND]l means an operator
with a high ROE may be divesting of land. However, divesting
seems to be an indication of financial stress, which would be
better explained by a positive sign on the coefficient. Two
aspects about this variable may explain the estimated sign.
One, debt acquired in recent years has been subjected to
historically high interest rates. Payments in the early years
of the loan are comprised mostly of interest with very little
principal repayment. The high interest payments would
contribute to a low return on equity. Two, within this three
year period, timing of land purchases would be critical. If
operators purchased land in 1982, they paid a price very close
to the peak value, and now these operators are experiencing
eroding land wvalues. These operators may not be able to
support the high debt against the land, and as a result they

may be liquidating land.
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Interestingly, three of the five variables in this model
are balance sheet variables — MNDAR (mean debt-—asset ratio),
RETOASST (real estate asset—total asset ratio), and MEANDEV
(the deviation from the industry average balance sheet index).
One portrays capital structure, one portrays asset structure,
and one portrays how the individual balance sheet compares
with the sample average balance sheet. Obviously, balance
sheet information is important in predicting financial stress.
Those operators in a riskier leverage position with high
debt—asset ratios and those operators with greater percentages
of their assets in real estate (which has eroded in value
considerably in recent years) are individuals who are
experiencing financial stress.

Almost as interesting as discovering which wvariables
proved to be significant in the model, is discovering which
variables did not enter the model. None of the demographic
variables proved to be significant. This means financial
stress is not peculiar to a certain type of farm, or to a
certain location within the state. Furthermore, farm size,
educational attainment, experience, family size, amount of
rented land, or off-farm income do not distinguish financially
stressed farm operators.

Several financial variables thought to be significant -
cash flow margin, after tax interest rate, and variation in
cash flows — were not. Likewise, most of the expansion

variables and most of Lev’s indexes were not significant. One
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would think acti;ity in the land market from 1979 to 1982
(NETLND2) would be a significant predictor of current
financial stress, but it was not.

To further understand the relative importance of the five
significant independent variables in the model, each variable
(both independent and dependent) was normalized by subtracting
its mean and dividing by its standard deviation. These
normalized variables were used to reestimate a linear
regression equation with ROE as the dependent wvariable. The
regression coefficients estimated from the rescaled variables
makes it possible to compare coefficients directly (Pendyck
and Rubinfeld, p.%91). The magnitude of the beta coefficients
provides insight onto how much the dependent variable will
change given a change in one of the independent variables.

For instance, a beta coefficient of .2 means that a one unit
change in the independent variable will cause a .2 unit change
in the dependent wvariable.

The independent wvariables representing the balance sheet
have the coefficients with the highest absolute values (Table
L g The coefficient with the greatest absolute value is
MEANDEV, the variable which measures the degree to which the
individual ‘s balance sheet deviates from the average balance
sheet. This means restructuring an individual’s balance sheet

to more closely resemble the norm would improve return on
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Table 5.2 Beta Coefficients of Normalized
Regression Variables

Variable

Standardized Standard

Coefficients Deviation Mean
Intercept -0.03718
TURNOVER 0.18223 0.2550 0.2544
MNDAR -0.22839 26.49 25 a7
NETLNDI1 -0.09839 0.1977 0.0200
RETOASSETS -0.19753 0.2523 0.6363
MEANDEV -0.5958 0.2807 0, 1553
ROE 0.8873 -0.0497

FSome of the mean values presented in this table may not

parallel means displaved in other tables.
this table are averages of ratios,
tables are ratios of average values.

The mean values in
while mean values in other
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equity the most. The types of structural changes needed would
have to be examined more closely on an individual basis. The
coefficient with the next greatest absolute wvalue is MNDAR
(the mean debt—asset ratio), followed by RETOASST (real estate
assets—total assets). These two variables provide some
insight into ways to restructure the balance sheet in order to
improve earnings: 1) reduce debt relative to assets, and ZJ
shift asset holdings from real estate to nonreal estate.

Two more regression equations were estimated in order to
examine the predicting ability of two other variables, CFMAR3
(three year average cash flow divided by the three year
average gross sales), and NETLND2Z (land expansion between 1979
and 1982). CFMAR3 was added to the previously estimated
model, while NETLNDZ replaced the NETLNDl variable.

CFMAR3 had a positive coefficient sign (Table 5.3), and
was significant at the .2 level. As cash flow to total sales
increases, return on equity also increases. This model had an
ad justed R square of .18, lower than the first model.

The other model estimated (Table 5.4) revealed a positive
coefficient for NETLND2Z. Generally, most have thought land
expansion in the late 1970s and early 1980s has contributed to
the financial problems currently being experienced by farm
operators. The sign on this variable is contrary to that
hypothesis. However, NETLNDZ is not highly significant (.54
level). Substitution of this wvariable lowered the R square to

ad T
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Table 5.3 Stepwise Regression Analysis:
Significant Variables, Coefficients, and
Standard Errors
Coefficients
(standard errors)
Intercept 0.686684.,
(.155889)
MEANDEV -1.871265
(0.210761)
RETOASSTS -0.679759
(0.191214)
NETLNDI1 -0.442746
(0.165011)
TURNOVER 0.628029
(0.154812)
MNDAR -0.00768
(0.001402)
CFMAR3 0.15851

(0.012439)
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Table 5.4 Stepwise Regression Analysis:
Significant Variables, Coefficients, and
Standard Errors
Coefficients
(standard errors)
Intercept 0.672364
(.156359)
MEANDEV -1.822619
(0.211475)
RETOASSTS -0.671349
(0.191775)
NETLND?2 -0.094883
(0.156124)
TURNOVER 0.602756
(0.155213)
MNDAR ~0..007923

(0.001539)
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B. Maximum Likelihood Logit Analysis
The profitability groups displayed in Figure 2.1 combine
important information about the farm firm - profitability, use
of debt, and net worth growth rate. A maximum lilelihood
logit model was used to develop a prediction model for these

groups because of the discrete dependent wvariable.

l. Explanation of the technigue

The logit technique estimates a set of probability
prediction equations based on the cumulative logistic
probability function (Pendyck and Rubinfeld). The general
logistic equation for a binomial dependent wvariable is

specified as:
. :
P, = F(Z,) = F(a + BX;) = 1/l + abd + BEIV4 (5.1)
where Pi = the probability that an observation will fall

inte a profitability group,

Xi = characteristic vector of the ith indiwvidual.

The logit model translates the value of wvariable Xi'
whose value may range over the entire number line, to a
probability which ranges from zero to one. Equation (5.1) may

be linearized into:

In [P;/(1 - P;)] = BX, + e (5.2)
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Where e is stochastic and logistically distributed.
When the dependent variable is multichotomous instead of
dichotomous, the logit represents the probability of an

observation falling into one class as opposed to falling into

a base reference class. For example:
1n [PZ/Pl] - aZi + BZiXi (B3
1n [PB/PI] = aai + BSiXi (5.4)
and 1ln [PZ/P3] = [a21 - aBi] + [B2i - B3i]xi (5.5).

The logit coefficients are difficult to interpret because
the coefficients represent the incremental effects wariable X
has on the logit (1ln [Pi/Pr])’ rathgr than representing the
effects variable X has on the probability Pi (Lines and
Zulauf). Here Pr is the probability of falling into the
reference class.

The logit coefficients can be translated into linear,
mutually exclusive, preobability equations through the

following transformation:

r-1
P, =0+ > %9 (5.6)
] -
j=1
k
where Zj = EIOj + 22 Bjk Xk (5.7)
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Far § = laose®=dy
r = the number of response groups,
X = the characteristic variables,
k = the number of characteristic wvariables
in the meodel,
Bjk = logit coefficient for the jth response group

and the kth characteristic.

The probability of falling into the reference group, r,
can be determined two ways. First, since the probabilities

sum to one:

r—1
P =1 - z P (5.8)
r £
j=1
or r—1
P_= 1/(1 + Z g4 dy (5.9)
j=1

To further understand how specific characteristic
variables affect the probabilities of an observation falling
into a specific response group, partial derivatives of the
probability functions can be calculated (Hill, 1980). These
partial derivatives with respect to changes in the values of X

are calculated as:



B4

= - - - P. P. (5.10)
apj/ax_sj Pj(l Pj) B, Pu PJ By Py ;
where j,k,1 = 1l...r=1, and j=k=1.
And:

_ P ) (5.11)
apr/ax = (Bj P, P+ B, P P. + By Py P

The partial derivatives should sum to zero.

The logit partial derivatives can be interpreted
similiarly to linear regression coefficients. The signs and
magnitudes of the partial derivatives specifically indicate
how changes in the value of X change the probability of an
observation falling into a specific response group. A
positive sign means an increase in X leads to an increase in
the predicted probability while a negative sign means an
increase in X leads to a decrease in the probability. The
magnitudes of the partials indicate how much a one unit change
in X changes the probability that an individual will fall into
a specific group.

In order to test the significance of a logit model, an
estimated chi square is calculated. The degrees of freedom are
the product of the number of characteristic wvariables in the
model (k), and one minus the number of classification groups

(r—1).

2. Model specification

The maximum likelihood logit technique was used to

estimate two sets of probability prediction models for the
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profitability groups described in Figure 2.1. The first model
included the significant wvariables from the stepwise
regression model, along with demographic variables, and two
other variables thought to be important: CFMAR3 (the three
vear cash flow margin), and FHADEBT (the percent of the
operator’s debt which is borrowed from the Farmer’s Home
Administration). The second model included only demographic
variables and expansion pattern variables. This model would
be useful to examine how well demographic variables predict

financial stress.

3. Interpretation of results

The logit coefficients and the variable chi squares for
the comprehensive model of both financial and demographic
variables are presented in Table 5.5. The model chi square
was 816.8 with 66 degrees of freedom, meaning this model was
significant at the one percent level. Statistical
significance of variable chi squares is indicated by the
asterisks. The significant wvariable chi squares indicate how
well the variable predicts over all the groups. On the other
hand, a significant maximum likelihood coefficient indicates
how well the variable predicts between the two groups
indicated. For example, TURNOVER’s (gross sales divided by
assets) chi square is significant at the .05 level, meaning
the variable is important to the overall model. The maximum

likelihood coefficient of TURNOVER for Log(Pl/P4) ig also
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significant. This means TURNOVER is important in predicting
the probility of an observation falling into group one versus
group four.

All the variables which were significant in the
regression model are significant in the logit model, besides a
few more variables. CFMAR3, the three year cash flow margin,
was highly significant. Two demographic variables were
significant at the .1 level - EDW, the education attainment of
the wife, and MNASSETS, the average size of the farm.

Logit coefficients were translated into probability
prediction equations, and partial derivatives were calculated
at the sample means and modes (Table 5.6). A typical farm
operator in this sample would have a 31.52 percent probability
of falling into profitability group two. The majority of the
sample’s observations fell into group two. Observation of the
sample means in chapter four revealed a close resemblence

between group two means and the overall sample mean.
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The next most likely group the typical farm operator would
fall into would be group four, followed closely by group
three.

Signs on the partial derivatives provide meaningful
information. For instance, if the turnover ratio increased
from the mean value, the probability of the operator shiftinsg
into group one or two would increase, while the likelihood of
shifting into groups three and four would decrease. If the
debt—asset ratio increased from the mean, the likelihood of an
individual shifting into groups three or four would increase,
while the likelihood of staying in group two or shifting to
group one would decrease.

In addition to a comprehensive model, a logit model of
orily demographic variables was estimated. This logit model
had a chi square of 1249 with 60 degrees of freedom (Table
5.7) which was significant at the .01 level. With financial
variables excluded, additional demographic variables appear to
be significant. Equipment expansion since 1982, and between
1979 and 1982 are significant along with YRSFARM (the number
of years farming).However, MNASSETS (farm asset size) was not
significant.

As with the comprehensive model, the typical farm
operator would have the greatest probability of falling into
group two (Table 5.8). However, the probability 44.23 is
greater than the probability predicted by the comprehensive

model.



(Y66r6°0) (60%19°0) (69916°0)
SPESR"0— 6LL9T°0 8616L "0 LE"C yAdAL
(B2L9%°0) (BEO6E "0) (068Z%"0)
SL9LETQ 8YL0€°0 EYLIGTO 6% "1 t3dAL
(T19€5°0) (TL8LE€70) (LOTES " 0)
080%G 70— LSYOE "0- 6LYZI " 0~ Z8°1 CddAL
(26¥921°2) (EGZEY ") (PO¥yYy " 1)
beZ8LT T BISTS 1I— ZyLE8° 0 ZE* 1 £dX3ana
(€L866°2) (ZYETIB 1) (¥9Z.8°1)
T68EE" T 21962 ¢C - BLYE9 ¥ - LETDI ZdX303
(ILBIE"E) (8Z0L9° 1) (099% L " 1)
. L9EBT "6— 16l 1 SEveE’"Z vy cE¥VI 1dXx303
(6¥62G°0) (509G6%°0) (ETLTIS0)
88GZ9°0 06SLT°0 LZSZY% 70 LT E€ANTLAN
(9L6Z2870) (6BTEL70) (¥£98L°0)
. EEZIL"T L0817 1 . QZLLL" T 26" 9§ ZUNTLAN
(Z218%Y8B°0) (9%GHL"0) (989€8°0)
118610 0G¥61°0 . £EB00G 71 . Lz"8 TANTLEN
(USEVE"T) (¥6550°1) (682SZ° 1) (J01a18 plEpPUER]S)
96016° 1 B8CIZ0"I= 8L0ZG " 1- ‘v GL™9 jdasuaajug
"d,8dyz07 (Yd,%dys01 Avm\ﬁnvmoq saenbg
=14yDd

T@poN 31807 o21ydea3owsag ayl J0jJ SJ0JddF ] pJIEPUE]S pue

‘S3U8r0T13380) POOYITANTT WNWIXEY

‘saaenbg 1Y) ATQRIIEBA LG aTqe.lL



92

(9£020°0)

¥y

S0090°0—

(LO—dL67E)

(L

“wopaaly jo
‘wopaa.uaj jo saadfap ¢ ‘TaAd] GO° I® JUEFOIIIU

G610°0)
0ES00°0

(LO=FEE"E]

(B¥BT10°0)

LETEQ™ -

(LO-Ft8 E)

saadsap ¢

LO=318"%
(¥Y0ZLG70)

YGZ0% "0~

(Y IBIE"0)
BIEQT "0
(¥%¥962°0)
SL0S0°0
(BL6ET0)
90€€E0°0
(9Z0%% " 0)

B668L "0—

¥
(9Z9S5%"0)

£ EOPT "0

(0T6LY°0)

£ESE1 "0~

(8869%°0)

91T Vg

(TESSGT0)
Y016Z2°0

{B—30T1"8
(GZvZVv 0)

$G9GE " 00—

(SL6EZ"0)
S0612°0
(0861Z2°0)
ZST1ZE"O
(LZLTITT0)

YSLTO0"0—

(69%v60°0)

S8190°0-

(9LZSE"O)
8LZZ0°0
(Z09LE"0)
0%¥0T10°0
(88Y9€°0)
2L961°0
(ESTZY"0)
LELDE™D

LO-dT%"§
(S0L0G°0)

0Z901°0—

(L0BBZ "0)

6LL02°0-

(89%LZ°0)
S¥GL970
(Z96Z1°0)
9ZGE0°0
(¥%Y080°0)
YY1€0°0
(1509%°0)

¥ ¥

6L1SL "0~

(Z€SZY"0)
9L66¢€°0
(6891%°0)
89€9€°0
(1€80G8°0)

069L0°0-

‘1aaa1 [° 3®

QS ET

09°Z

66°0

gE™E

L& "L

€0

ZB°E

Z6°¢t

AL~ 1

juestriTu

br oo

IdAILNIY

Ha3

naa

TIvd3ad

IdHAVAH0

YaYdO

£Eayd

cado

SAdAL



923

EO=30%" T CO=d90" T—
E0—3v0°¢ EO=3EL "y
6BEOTO 15920 0~
ILEQ O~ GEEEZO 0=
BIZ0°0- STEZO "0~
720070 €L0OTO"0
SIE0"0 00%%0°0—
Y9500 Al 6T
S8Y0°0 9LGZ0" 0~
€LY0T0 P9GZ0° 0~
856070 1S0E0° 0~
0L€0°0 T9ZET ~ 0=
T»#0" 0= TOTTIO"0
LTS0°0 EBEEO0 0~
0991°0 YIBIT 0—
GTEZ “@= B8BEY9°0—
106070 SL0Z8" 1—-
90%¥0°0— S6890°0
GELT TR~ 8IY0T"°0
LTEOTO- 86L1C 0~
S120°0 18%1%°0
%LG°¢E %¥21°1¢
p dnouag £ dnouag

3yl yirm ueal ardwes ayj
SaAllBPATIO(Q [RPIJJIE4 pu®P sS813171QqEgqOad dnouay

12pol 318077 otydeaSowaq
1B pajEInofe)

£0-3Z26°9 F0—-38T"2 9t "6L
£0-306"6 e=3ld™'1= IO ESS
LEQEOT O 099100 Teelt "0
61%¥20°0- 89v¥B0°0 c
BZ1L0°0 LEFZO"0- 4
6000070 ZZETO" 0~ 4
LL090 0 818¥0 "0~ SEGEZ O
YLy00° 0 SSLT0 0~ 0
¥EB00° 0~ LEYTO O 0
YZL0O0 0~ I¥»T0°0— 0
L4 Y00 0= ¥S0Z0°0— 0
96610 0%601°0— 0
65L0070— ?90%0° 0 0
S9EEN"0 L¥TS0" 0 0
§1627T "0~ ZETBO'O LSLBOTO
1166270 129790 S6980°0
S6G80° 1 1L¥¥9°0 ZYL90°0
£E8YS0° 0~ 2692070 ZG611°0
BO6E0"0— ZILOT"0 089070
GELTO 0O~ 60/.9Z2°0 c61Z0°0
SZ1SZ°0- S0GZZ "0—

BEZ V¥ %807 12

Z dnoag 1 dnouag sapol

10 sueay

WHVASHA
SLASSVNW
Dd03.LNTY

Ha4
mad
TIvdad
IdWHEVA O
PAHD
EaMD
Za¥MD
S3AdAL
vyAdAL
£IdAL
CAddAL
£dX303
£dXd03
1d4X3na

EANT.LAN

CAONTL3AN

TANTTLAN
jdaoasjug

EaT3TTIqEqOd(

B"E @TqEl



94

Probabilities and partial derivatives were calculated for
for each of the profitability group means using the two
models. Group means for a few other types of operators were
used to predict probabilities to examine into which groups
these operators would most likely fall (see APPENDIX D).

For comparative ease, group means, modes, and
probabilities calculated with the comprehensive model are
summarized in Table 5.9. This model seems to best predict the
occurance of an individual falling into group four, followed
by group one. However, all probabilities are highest for the
appropriate group. The model seems least able to predict the
occurance of a typical group three operator falling into group
three.

Probabilities calculated using the demographic model are
summarized in Table 5.10. This model predicts that the
typical operator from each profitability group will most
likely fall into group one. The result is consistent with the
results from the regression model in that demographic
characteristics do not appear to indicate financial stress as
well as the financial characteristics of a farm operator.

Along with profitability group means and modes, values
for other operator categories were tested. The other
categories were operators who had been active in the land
market at different times in the past ten years, new farm
operators, and operators who have more than ten percent of

their debt with Farmers Home Administration (Table 5.11).



95

Table 5.9 Comparative Probabilities Calculated from
Profitability Group Means and Modes with the
Comprehensive Logit Model

Group 1 Group Group 3 Group 4

MEANDEV 0.1633 0.1114 0.1472 0.1 701

TURNOVER 0.3537 0.2359 0.2211 0421706

MNDAR 31.99 16.32 43.92 19.45

NETLNDI! 0.0759 8.0173 -0.0384 0.0190

CFMAR3 0.5158 0.3590 0..2317 -1.2098

BEEF 0 0 0 0

PORK 0 0 0 0

DAIRY 0 0 0 0

MIXED 0 0 0 0

CENTRAL 1 0 0 0

WEST 0 0 0 0

SOUTH 0 0 0 0

OFFARMPC 0.2105 0.1920 0.1287 0.4559

FHADEBT 0.0114 0.0107 0.0371 0.0287

DEPALL 2 2 2 2

EDW 3 2 2 2

EDH 2 2 2 2

RENTEDPC 0.5054 0:.3538 0.3914 D.3466

MNASSETS 567,912 579,775 621,333 453,643

YRSFARM 25.47 31..31 25.1.3 32.05

RETOASST 0.5783 0.6481 0.6714 0.6392

— Percent-

PROB. 1 65.05 32.98 22.90 0.00

PROB. 2 31 .47 55.58 28.08 0.02

PROB. 3 2.80 8.00 34.42 2.13

PROB. 4 0.68 3.47 14.60 97.84
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Table 5.10 Comparative Probabilities Calculated from
Profitability Group Means and Modes with the
Demographic Logit Model

Group 1 Group 2 Group 3 Group 4
NETLNDI 0.0759 0.017%3 -0.0384 0.0190
NETLND2 0.0918 0.0452 0.1602 0.0160
NETLND3 0.1395 0.9854 0.2046 0.0856
EQEXPI 0.0951 0.6828 0.3591 0.0681
EQEXP2 0.0140 0.0805 0.0592 0.6762
EQEXP3 G- 1218 0.0805 0.6398 0.8372
BEEF 0 0 0 0
PORK 0 0 0 0
DAIRY 0 0 0 0
MIXED 0 0 0 0
CENTRAL 1 0 0 0
WEST 0 0 0 0
SOUTH 0 0 0 0
OFFARMPC 0.2105 0.1920 0.1287 0.4559
DEPALL 2 2 2 2
EDW 3 2 2 2
EDH 2 2 2 2
RENTEDPC 0.5054 0. 3538 0.3914 0.3466
MNASSETS 567,912 579:775 621,333 453,643
YRSFARM 25.47 3% .31 25,13 32.05

—Percent -

PROB. 1 40.11 59.00 45.82 78.48
PROB. 2 24.91 0:12 2.83 2.04
PROB. 3 2417 34.55 28.50 12.34
PROB. 4 10.81 633 22.84 7.14
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Net buyers of land since 1982 are most likely to be in
groups one or two. As real estate assets to total assets
increases, the probability of an individual falling into group
three increases, while the probability of shifting into sroups
one or four decreases.

Net sellers of land since 1982 are most likely to be in
group three. As real estate assets to total assets increases,
the probability of an individual staying in group three
increases. As the debt-asset ratio (MNDAR) increases, the
probability of an individual shifting to groups one or two
decreases.

Net buyers of land between 1979 and 1982 are most likely
group three farm operators. These operators are also
currently divesting themselves of land. The more land being
scld, the greater the probability of the operator being in
group three. The larger the farm (designated by MNASSETS),
the greater the probability of an individual shifting into
gEroup one.

Net buyers of land between 1975 and 1979 are either group
three, four, or two operators. This farm operator
characteristic has little distinguishing ability based on the
evenness of the probabilities calculated. Current activity in
the land market seems to better distinguish between
profitability groups.

Farm operators with less than fifteen years experience

are most likely group three operators. As operator age
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increases, the probability of an individual shifting to group
two increases. As the education level of the husband
increases.-the probability of the operator shifting to group
one increases. As off—-farm income increases, the probability
of an individual shifting to group four or group one
increases.

Those operators with Farmers Home Administration debt
comprising over ten percent of their debt are most likely to
be group four or group three operators. As cash flow margin
increases, the probability of an individual shifting to group

two increases most dramatically, followed by the increased

probability of being in group three then group one.

C. Summary

The linear stress prediction models estimated in this
chapter reveal that financial characteristics of farm
operators best predict financial stress. Demographic
characteristics have little discriminating ability. The
linear regression model indicated that restructuring the
balance sheet and improving turnover would help improve return
on equity. The comprehensive logit model revealed that group
three operators are the most likely to be divesting of land.
Group three operators were also the most typical buyers in the
land market between 1975 and 1982. Farm operators with less

than fifteen years experience would most likely fall into
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profitability group three. Farmers Home Administration

borrowers would most likely be group four operators.
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VI. CONCLUSIONS AND POLICY IMPLICATIONS

The objectives of this study were to examine indicators
of financial stress outlined in the theory or used in other
studies. Measures of financial stress for the farm firm were
examined and developed. Once an indicator (or indicators) was
determined, the data from the 1985 Iowa Farm Finance Survey
w;s examined and used to develop several multivariate stress

prediction models.
A. Significant Findings in the Reasearch

The results from the analysis of this survey data provide
important considerations for future agricultural policy.
Decomposing the sample of farm operators by profitability
group reveals that only twenty percent of the farm operators
(who comprise group one) seem to be financially sound. These
operators are making a very acceptable cash flow return on
assets (9.15), and their use of debt enhances their return on
equity (10.73).

Group two farm operators, who also seem to be financially
sound, are earning an average return on assets of 4.93 which
is half of group one’s average return. This group has the
lowest average debt—asset ratio of all the groups, vyet the
debt they hold does not positively contribute to the firm’s

return on equity which is 3.78 percent. Their return on



102

equity is positive, although it is only a third of group one’s
ROE. Profitability seems to be the main problem for these
farming operations.

Group three farm operators earn a positive return on
assets (2.69), but this return is only a third of the return
earned by group one. The extensive amount of debt held by
this group aggravates their low production efficiency problem,
creating a negative return on equity. This group comprises
fifteen percent of the operators in the sample, but 27 percent
of the sample’s debt in held by these operators.

Profitability and excessive amounts of debt seem to be the
main problems for this group.

Group four farm operators (who comprise nearly 24 percent
of the sample) earn a negative return on assets (4.74). Like
group two, this group reports a low debt—asset ratio, but any
debt held by these operators is a hindrance to the firm. Poor
production efficiency is the initial problem for this group,
then any financial inefficiency further aggravates their

problems.

B. Critique of the Research Methods

The 1985 Iowa Farm Finance Survey provided
cross—sectional, time—series information about many aspects of
farming operations in the state. The three year average of

income and expenses helped smooth out fluctuations which could
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have distorted the results. Likewise, two years of balance
sheet information allowed obeservation of changes during the
year. h

The data analysis could have been improved by examining
1982 and 1983 balance sheets. With this information, rates of
return on assets and equity would have been more accurate.
Calculations were made on the assumption that the capital
structure of the farms in 1983 was the same as it was in 1984.
The study focused on cash flow rates of return, ignoring the
contribution of capital gains on land which is recognized as
an important part of earnings from agricultural assets.

Inventory changes could be more accurately estimated if
information on crop and livestock inventories, operating debt,
and machinery sales had been specified. Despite these
shortcomings in the data, the survey provided a very good
profile of Iowa farm operators.

The stepwise regression and the maximum likelihood logit
analysis revealed many interesting results. The logit model
allowed for the use of a discrete dependent variable, but the
computer algorithm is expensive to use, and the results are
difficult to interpret.

In retrospect, Lev’s indexes did not reveal enough
accurate or discriminating information given the complexity of
the calculations. A longer time—series of balance sheets may
have improved the discriminating power of Lev’s indexes.

However, Lev’s method is not very robust, as it does not work



104

for negative net worths or when the initial debt or asset
balance is zero.

An important prediction variable was not included in the
study since the survey did not provide such information. A
variable measuring macroeconomic influences would probably
have improved the predicting power of the multivariate models.
Although this variable would have provided greater insight
into the reasons for financial stress, it is also difficult to

determine which variable could have been used.

C. Inferences for Public Policy

Overall, forty percent of the operators in the sample are
losing net worth. Only twenty percent of the operators are
doing well financially. Eighty percent of the operators in
the sample earn returns on assets below the after—-tax interest
rate. The identity that expresses the relationship between
ROA and ROE implies at least four courses of action public
policy could address: increase ROA, decrease the after—tax
interest rate, decrease debt relative to assets, or combine
any of these actions. The stepwise regression model indicated
that reducing debt relative to assets would best improve ROE.
However, groups two and four farm operators do not seem to
hold excess amounts of debt, consequently, a debt adjustment

policy may be only marginally helpful. Group three operators
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would benefit from a debt reduction policy providing a
principal writedown or forgiveness.

The after tax interest rate for groups two, three, and
four substantially exceeds the return on assets generated by
these groups. Interest rate subsidities or increased tax
deductibility of interest expense may help group two operators
the most. Yet group two would need a 32 percent decrease in
their after tax interest rate (all else equal) in order for
debt to benefit their farming operation. Group three and four
operators would also benefit from assistance from high
interest rates, yet their problems are more difficult to
solve.

Overall, improved profitability, meaning production
efficiency, would benefit the majority of farm operators in
this sample. Profitability would be improved by increasing
income from assets employed. Improved income comes from
better prices, higher productivity, and reduced expenses.
Improved operator management, marketing, and production skills

would contribute to improved profitability.

D. Future Research Needs

This survey data tell us profitability is a problem which
needs to be addressed for eighty percent of the farm operators
in this sample. The survey data also tell us twenty percent

of the operators in the sample seem to be making acceptable
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returns. Yet, the study of the data provide very few clues as
to why group one operators are doing so well compared to the
other three groups. Comparisons between the demographic and
expansion pattern characteristics of groups one and three
vield many similarities, yet group one is experiencing a very
acceptable return on equity while group three is experiencing
losses.

Bernstein makes an insightful comment, "The earnings of
an adequate or superior return on funds invested in an
enterprise depends first and foremost on the resourcefulness,
skill, ingenuity, and motivation of management."” Group one
operators must be commended for earning such favorable returns
despite the unfavorable macroecomonic environment in which
they are operating. The next step for research: explore why
Eroup one operators are doing so well. Based on future
findings, techniques to improve the profitability of other
farm operators can be implemented.

Future research could be conducted by examination of
individual farm operations which are identified as being group
one operations. Careful studies of other time-series,
cross—sectional data, such as the Iowa Farm Business
Association data, may reveal management practices which

contribute to improved profitability.



107

VII. REFERENCES

"A British Prescription for U.S. Farming Ailments.” The

Economist of London, published by arrangement in the Des
Moines Sunday Register, 16 December 1984, sec. C, pp.

1-3.
Altman, E. I. "Financial Ratios, Discriminant Analysis and
the Prediction of Corporate Bankruptcy." Journal of

Finance (September 1968): 589-609.

Altman, E. I., and Walter, I., eds. Application of
Classification Technigques in Business, Banking, and

Finance, Contemporary Studies in Economic and Financial
Analysis, Vol. 3. Greenwich: JAI Press, 1981.

Barickman, N. E. "Summaries and Comparisons of the Farm
Financial Stress Surveys: National, Regional, and State."
Department of Economics, Iowa State University, 1985
(Mimeographed).

Barickman, N. E., and Jolly, R. W. "1984 Iowa Land Value
Survey."” Cooperative Extension Service, Iowa S5State
University FM-1819 (February 1985).

Beaver, W. H. "Financial Ratios as Predictors of Failure.”
Empirical Research in Accounting: Selected Studies 1967,
Supplement to the Journal of Accounting Research (1967):
71~-111.

Bernstein, L. A. Financial Statement Analysis Theory,
Application, and Interpretation. Homewood: Richard D.
Irwin, IEnc., 1983.

Capps,; 0., Jr. "Qualitative and Censored Response Models."
Material for the AAEA Econometrics Refresher Course,
Purdue University, 4 August 1983.

Capps, 0., Jr. and Kramer, R. A. "Analysis of Food Stamp
Participation Using Qualitative Choice Models.”" American
Journal of Agricultural Economics 67 (February 1985):
49-59,

Chantfort, E: Y "Measuring the Debt Problem." Farmline 5
(November 1984): 2-6.

Collinsg, R. A., and Green; R. D "Statistical Methods for
Bankruptcy Forecasting.”" Journal of Economics and
Business 34 (19B2): 349-354,




108

Dunn, D. J., and Frey, T. L. "Discriminant Analysis of Loans
for Cash—-Grain Farms." Agricultural Finance Review
(April 1976): 60-66.

Edmister, R. 0. "An Empirical Test of Financial Ratio
Analysis for Small Business Failure Prediction." Journal
of Financial and Quantitative Analysis (March 1972):
1477-1493.

Edwards, W. M. "1984 Farm Business Summary." Cooperative
Extension Service, Iowa State University, FM-1782-1788
¢(July 1985).

. "1982 Iowa Farm Family Living Expenditures.”
Cooperative Extension Service, Iowa State University,
FM-1790 (July 1983).

. " 1983 Iowa Farm Family Living Expenditures.”
Cooperative Extension Service, Iowa State University,
FM—1790 (July 1984).

. "1984 Iowa Farm Family Living Expenditures.”
Cooperative Extension Service, Iowa State University,
FM-1790 (July 1985).

"Financial Conditions of Farmers and Farm Lenders 1984." A
background paper prepared for the Roosevelt Center’s
Roundtable Conference by the ERS, U.S. Department of
Agriculture, November 1984. (Mimeographed) .

Foster, G. Financial Statement Analysis. Englewood Cliffs:
Prentice-Hall, 1978.

Frey, T. L., and Behrens, R. H. Lending to Agricultural
Enterprises. Boston: Bankers Publishing Company, 1981.

Harringten., D. H. "A Summary Report on the Financial
Condition of Family—-Size Commercial Farms." ERS, U.§.
Department of Agriculture, AIB—-492 (March 1985).

Harrington, D. H., ard Stam, J. H. "The Current Financial
Condition of Farmers and Farm Lenders." ERS, U.S.
Department of Agriculture, AIB-490 (March 1985).

Hill, M. A. "Female Labor Force Participation in Urban Japan:
A Trichotomous Logit Model." Economic Growth Center,
Yale University, Center Discuszsion Paper No. 362
(September 1980).



109

Jolly, R. W., Paulsen, A., Johnson, J. D., Baum, K. H., and
Prescott R. "Incidence, Intensity, and Duration of
Financial Stress." Paper presented at the 1985 AAEA
meeting, Iowa State University, 4 August 1985.

Jolly, R. W., and Barkema, A. D. "1985 Iowa Farm Finance
Survey: Current Conditions and Changes Since 1984."
Cooperative Extension Service, Iowa State University,
Assist-8 (May 1985).

Lee, W. F., Boehl je, M. D., Nelson, A. G., and Murray, W. G.
Agricultural Finance. 7th ed. Ames: The Iowa State
University Press, 1980.

Lev, B. "Financial Failure and Informational Decomposition
Measures."” In Accounting in Perspective: Contributions
to Accounting Thoughts by Other Disciplines, pp. 102-111.
Edited by R. R. Sterling, and W. F. Bentz. Cincinnati:
South—Western Publishing Co., 1971.

y Financial Statement Analysis: A New Approach.
Englewood Cliffs: Prentice—Hall, 1974.

Lines, A. E., and Zulauf, C. R. "Debt—to—Asset Ratios of Ohio
Farmers: A Polytomous Multivariate Logistic Regression of
Associated Factors."” Agricultural Finance Review 45
(1985): 92-99, i

Melichar, E. "A Financial Perspective on Agriculture."
Federal Reservbk Bulletin (January 1984): 1-13.

. Chief Economist, Board of Governors of the Federal
Reserve Bank, Washington D.C. Interview, 5 August 1985.

. "Capital Gains Versus Current Income in the Farming
Sector." Paper presented at the join meeting of the AAEA
and WAEA, Pullman, Washington, 1l August 1979.

Pinches, G. E., Mingo, K. A., and Caruthers, J. K. "The
Stability of Financial Patterns in Industrial

Organizations." Journal of Finance (May 1973): 389-39¢.
Pindyeck, R. 5.,and Rubinfeld, D. L., Econometric Models and
Economic Forecasts. 2nd ed. New York: McGraw—Hill Book
Cios i 1981,
Ray, A. A., ed. SAS User’s Guide, Statistics. Carv: SAS

Institute, 1982.



110

Shepard, L. E., and Collins, R. A. "Why do Farmers Fail? Farm
Bankruptcies 1910-78." American Journal of Agricultural
Economics 64 (November 1982): 609-615.

Van Horne, J. C. Financial Management and Policy. 6th ed.
Englewood Cliffs: Prentice-Hall, 1983.

Walter, J. E. "Determination of Technical Solvency.” The
Journal of Business 30 (1957): 30-43.




111

APPENDIX A: THE SURVEY INSTRUMENT



112

1985 IOWA FARM FINANCE SURVEY
Dear Farm Operator:

Financial problems are continuing to have widespread effects on ILowa
agriculture. This survey will provide important information that will enable us
to continue tracking financial conditions in Iowa and help our farmers and farm
leaders make informed decisions. A good response is necessary to obtain accurate
data. Due to the sensitivity of financial data there is no identification on your
report. Please complete this questionnaire and return in the enclosed envelope by
March 15, 1985. Thank you for your cooperation.

Sincerely,

Lee R. Kolmer, Dean Robert H. Lounsberry

College of Agriculture Iows Secretary of Agriculture
Iowa State University

1. In what county is most of your farming operation located?

2, What is your age?

3. How many dependents are you supporting (including yourself)?

4, How many of these dependents are under 18 yeara?

What is the highest level of schooling that you have attended (check one)?
Wife: Grade School High School College or Vocational

Husband: Grade School High School College or Vocational
6. How many years have you been farming?

7. From your tax records (1040F and form 4797) or farm accounts, please supply
the following information on your farm income and expenses for the last three

years.
SOURCE 1982 1983 1984 %
Gross Profit (1ine J1-1040F)
Sale of breeding (4797)
stock
Interest (line 34-1040F)
Depreciation (line 53-1040F)

Total Deductions (line 55-1040F)

8. *actual or estimated

Approximately what percent of your 1984 gross farm sales came from each of

these sources? Crops..... 4
Beef..... s Z
Poek i o 4
Daity..... %
Other 5 Wi 6N 4
(Specify)
Total..... 100%
9. How much off-farm income did you and your spouse earn in 19847
Wife.......$§

Husband....$



10.

11.

12.

13,

14,

17.

How many acres do you: A. OWN. ccecvannns vaseis e e acres
B. Rent From Others.......... acres
C. Rent to Others........ vens acres
Total Land You Operate (Item A + B = Clo..iuviurnnns acres
How many acres of land did you purchase or sell: Purchased Sold
During the last three years? (1982-1984)...... acres
4 - 6 years ago? (1979-1981).......... A acres
7 = 10 years ago? (1975-1978).....ccvvrnnenns . acres
How many dollars worth of machinery, buildings or equipment did you
purchase or sell: Purchased Sold
During the last three years? (1982-1984)...%
4 = 6 years ago? (1979-1981)...c.uvvnnninnns 3
7 = 10 years ago? (1975-1978)......... verend

From your financial statements for the last two years what was the market
value of the farm assets that you own?
Jan. 1984 Jan 1985

Total real estate (land and buildings)......$

TOURL ABBRER: vioninsvahinmsinsioneas inneaeessns ey

Please give your outstanding loan balances by type of lender for the last
two years. Try to estimate the average interest rate on the loans as of

January 1985.

Real Estate Non-Real Estate
Type of Lender Jan, 1984 Jan, 1985 1Int. Jan, 1984 Jan, 1985 Int.

Rate Rate

Bank
Prod. Credit Assan.
Federal Land Bank

Farmers Home Adm.

Insurance Company

Individual

Merchants/Dealers
CCC, Other Gov't.
Other

Total Debt

Are your debt payments current?........ccc000000000s . « Yes No
A. Real Estate Debt........ccv0us Principal......

cenes INECTESE. can o

B. Building/Machinery Loans......Principal......
saseesINCRTESE L uvans

C. Operating Loans........... sevePrineipaleeeoe.
Interest.......

1]
1]
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APPENDIX B: CROP REPORTING DISTRICT MAP
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APPENDIX C: ADDITIONAL COMMON SIZE FINANCIAL STATEMENTS



Table C.1 1984 and 1985 Common Size Debt Structure:

Group Lender Debt as a Percent of
Total Lender Debt

Group 1 Group 2

Nonreal Estate Debt
Total Lender Debt

1984 1985 1984 1985
Bank 14.24 12.27 33.34 28.73
PCA 19.77 20.34 33.23 34.18
FLB 40. 38 38.32 0.00 0.00
FmHA 11 20 8.28 14,72 10.89
Insurance Co. 18.28 1718 58.49 54.98
Individual 30.59 28.99 40,36 3B. 26
Merchant 26.59 25.47 38.96 37.32
CCC & Government 26.87 17.66 33.743 2216
Other 23.9% 21.58 39.01 35.15
Total 18.33 16.18 33.56 29.64
Real Estate Debt
Total Lender Debt
Bank 31.35 30.41 35.62 34.55
PCA 1.40 1.76 21.61 271512
FLB 20.65 20.88 36.28 36.68
FmHA 14.60 13.72 26.05 24,46
Insurance Co. 39.64 47.34 29.59 35.33
Individual 33.75 34.28 31.13 31.62
Merchant & Dealer 43.91 44,70 31.91 32.48
CCC & Government 25,51 24.17 40.92 8. 717
Other 37l 38.50 31.27 32.44

Total 26.43 27.00 33.21 33.92




1

18

Group 3 Group 4 Total Sample
Dollar Amount

1984 1985 1984 1985 1984 1985
31,91 27.50 20,52 17.68 817,091,081 $19,831,929
33.25 34.20 13.785 14.15 7,386,684 Ty 180 749
59.62 56.57 0.00 0.00 520,000 548,000
59.39 53,92 14.69 10.86 717,963 1;052,076
12.46 12:71 10.77 10.12 639,125 679,912
17.21 16,31 11.84 1L.22 1,298,102 1,369,612
15.21 14,57 19,24 18.44 1,566,673 1,635,269
26.52 17.43 12.88 B8.46 2,265,090 3,447,253
25.258 22.75 11.78 10.62 905,631 1,005,064
30 .98 . 27.35 L7:13 ) 1.5, 1i.3 32,449,842 36,749,364
17.84 1730 15.19 14.74 3,461,700 3,568,694
F2u 77 9l .33 4.21 5429 1,780,284 1,418,582
30.38 30, 71 12.69 1.2+83 29,407,057 29,087,283
28.85 27.10 30..50 28.65 3,502,820 3.; 729253
20016 24.08 10.61 12.68 4,887,734 4,092,753
22.11 22.46 13,701 13.22 19,632,181 19,329,139
l6.82 L7.%3 74:36 7.49 347,728 341,565
19.96 18.91 135861 12.90 1,001 210 1,058,777
18.66 19.36 12.95 13.44 2,202,102 2,123,017
26.87 27.45 13.49 13.78 66,142,406 64,746,572




Table C.2 1984 and 1985 Common Size Debt Structure:

Lender Debt/Total Assets by Profitability Group

Group 1 Group 2

Nonreal Estate Debt
Total Assets

1984 1985 1984 1985
Bank 2.89 4.04 338 4.56
PCA 1.73 1.923 1.44 1.73
FLB 0.25 O.27 0.00 .00
FmHA 0.10 0.09 G.07 0.15
Insurance Co. 0.14 Q.15 0.22 0.28
Individual 047 0.58 0.31 0.40
Merchant 0.49 0.72 0.36 Q.33
CCC & Government 0.72 1.59 0.-48 0.72
Other 0.26 0.30 0.. 27 0.24
Total 705 9.68 6.40 8.42
Real Estate Debt
Total Assets
Bank 1.29 1.55 072 .00
PCA 0.03 0.04 Q.23 0. 31
FLB 7 +20 B8.49 6.27 7207
FmHA 0.61 072 0.54 0.62
Insurance Co. 2.30 2.50 0.85 0.95
Individual 7.86 9.16 3iH% 4.07
Merchant & Dealer 0.18 0.12 0.07 0.08
CCC & Government 0.30 0.51 0.24 Q.29
Other 0.97 103 0.40 0.48
Total 20.73 24.19 12.90 14.8B6
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Group 3 Group 4 Sample Mean
1984 1985 1984 1985 1984 1985
Be:d T 11.04 4.20 7.00 4,22 593
3.68 4,46 i.a22 k35 183 2.15
0.46 0.63 0.00 0.00 .13 0:16
0.69 1.1 0.14 0.23 .19 0...31
0.12 0.15 0.08 0512 Q.16 0.20
0.33 0.40 0.18 0.23 0.32 0.41
0.36 0.59 0.36 0. 50 e.39 0.49
0.90 1.39 Q.38 Q.77 0.56 1.03
0.34 0.50 013 0.27 0.22 0.30
15.06 20.33 6.66 10. 46 8.02 10.99
0.93 0.94 0.63 0.74 0.86 )07
1.94 1o 'S 0.09 0.00 0.44 0.42
13.39 16..38 4.47 6.04 7.27 8.70
1.51 2.16 1.28 1287 0.87 1=11
0.48 0.66 0.62 0.80 L. 2% 1.2
6.50 T 1D 3.06 2:97 4.85 5.78
0.09 1.2 .08 0.03 0.09 0.10
0.30 G.1l6 0.16 0.28 0.25 0.32
0.62 Q. 72 0.34 0.44 0.54 0.63

26.63 30.65 10.69 14.16 16.34 19:36
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APPENDIX D: LOGIT ANALYSIS OF SPECIFIC TYPES OF FARM OPERATORS
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