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ABSTRACT

The primary objective of this study was te derive and
describe estimates of the marginal cost functions fer credit
for cash-crop, dairy and beef cattle farmers in selected
areas of Michigan. The necessary data were ceollected by
persenal interview from these three types of farms. There-
fore, these functiens represent the farmerst estimate of the
supply of credit available to them at various interest rates.
The secondary objective was to determine the factors which
affect the quantity of credit the different types of farmers
estimated they could berrow.

The areas selected to represent the different types eof
farms were Saginaw County for cash-crop, St. Clair County
for dairy, and Lenawee County for beef cattle farms. A
stratified sample was randemly selected within each area to
ebtain a sample to represent the farmers of that area.

Several regressien equations were fitted to the data ef
the individual type farms and te the data for all farms.
These equations were fitted with quantity of credit as the
dependent variable. This was done te derive a best fitting
equatien with the variables that affect the quantity ef
credit obtainable at a series of interest rates.

A best fitting equation was selected from the equations
fitted for each type of farm and for all farms, Items con-

sidered in selecting the "best fit* were, (1) the adjusted
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multiple correlation and determination coefficients, (2)
standard error of estimate, (3) number of variables whose
coefficients were significant and level ef significance,
(4) value and sign of estimated regression coefficients,
(5) distribution of the residuals when plotted about the
feérealion line, and (6) the intercorrelation among the
independent variables.

The selected equations indicate that the impertant
facters affecting the quantity of credit farmers estimate
they can berrow were, (1) net worth, (2) interest rate,

(3) availability of land'contrtcts, (4) credit rating of
faflor, (5) gress farm income, (6) net farm income, and
(7) age and education. |

The variables selected in fitting the above equations
were used in fitting regression equations with the interest
rate as the dependent variable. These equations were used
to derive the marginal facter cost functions for credit for
the cash-crop, dairy and beef cattle farmers. The functien
most representative of the data fer cash-crop farmers was
curvilinear, while the ones for dairy and beef cattle
farmers were straight line functions.

The marginal factor cost functions were also derived for
the individual types of farms from the data of all farms
using the types of farms as independent variables. The
results of fitting these functions indicated they were neot
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useful as a function to represent a particular type farm.
The two most probable uses of the results of this study

are in the areas of: (1) research work -- (a) in farm

budgeting and programming and (b) supply response work, and

(2) extension work with farmers in the field of credit.

Some secondary uses of these functions might be, (1) in the

teaching field and (2) as an aid to various lending agencies.
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CHAPTER I
INTRGDUCTION

Credit plays a very impertant part in the general field
of agriculture and is indispensable te mest individual
farmers. The adoption of'-any new an& improved scieniific
and technical developments 1n~recent years in Michigan's
agriculture has required larger and 1arger capital 1nvest-ents
in establishing and -aintaining an ocononical size farming
unit, Capital, in many cases, must be ebtained threugh regu-
larly established lending institutiens in the form of credit.

The relative impertance of credit and the need} in-
research for empirically derived marginal factor cest func-
tions of credit were the factors that breught this preblem
to the authorts attentien. There has been much speculation
about the shape and type of marginal factor cest function for
credit that farmers are facing in the c;pitél market,

In analyses employing the assumptiens of static theeory
of a perfectly competitive firm, the supply ef credit is
often assumed to be unlimited at the goeing interest rate.
Under these assumptions, the quantity of credit used does
not affect the interest rate. Hence, the individual farmer

lHildebrand, Peter E., Farm Organization and Resource
Fixity: Mbdifications of the Linear Programming Model,
Unpublished Ph.D. Thesis, Michigan State University, 1959 and
McKee, Dean E., Economic Aﬁgraisal of Adjustments in Dairying
in Michigan to Meet Chan Conditions ect current

progress at chigan State University.
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can acquire unlimited funds by paying the market rate of
interest. These assumptions have been used in medels of
agricultural erganizatiens. Fer example, Clark Edwards?
thgsisz, makes limited use of this assumptien, stating,—

®*perfectly elastic, continueus supply functions

are used fer variable services in model 1.

Numerous imperfections in the factor and money

market exist in the farm economy and perfectly

elastic functions for inputs are far less real-

istie than perfectly elastic demand functions

fer products. The perfectly elastic functions

are frequently used in analysis of the farm

econemy and they are included here for compari-

son with the results of the other models.”
Edwvards used two ether types of supply functioﬁs in his
models. One was an upward sloping continuous supply func-
tien. The ether functien had a point of discentinuity. The
supply function was formed by the acquisitien function fer
quantities of services greater than the initial quantity en
the farm and by the salvage functien for quantities less
than initial, the point of discontinuity being determined by
the initial use of the service. This problem has been
treated by M. Kalecki, where he discusses the effect of risk
on cost of credit.3

In mest linear programming meodels used for farms, the

supply ef credit is assumed fixed er a quantity is assumed

2gdwards, Clark, Resource Fixitx[ Credit Availability
and Agricultural Organization, Unpublished o Thesls,
ﬁicﬁigan State University, 1958. :

,3Kaleck1, M., "The Principle of Increasing Risk,*
Economica, XI (new ser., 1944), pp. 55-62. .
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available to carry out certain programs for the farm. Smith?
assumes in one of his models that the farmer was willing and
able to berrow §7,500, plus wvhatever extra funds may be
required for carrying one feeding program to completioen simul-
taneously with starting a new lot (should systems taking more
than a year preve profitable). |

In recent linear prograﬁming work, there has been an
improvement over the metheds mentioned above. For example,
H:l.ldebrand5 in his study of modifications of the linear pro-
gramming medel assumed a supply function for credit based on
credit for land mortgage, credit for purchasing additional
land (there were 2 land contracts, one based on 6 per cent
1nterést, the other oen 7 per cent both requiring 10 per cent
down payment): a chattel mortgage and credit from machinery
and sile dealers. The sources of credit had varied interest
rates with interest paid annually.

In another linear programming study, Dvorak used an
assumed supply functien for credit.6 He compiled a supply

curve for credit based on values from previous studies

4Smith, Victor E,, "Perfect vs Discontinuous Input
Markets,® Journal of Farm Economics, Vol. 27, (August 1955)
P. 538. - )

OHildebrand, Peter E., op. cit.

6Dvorak, F. E., Prégr% ing The Organization and Capital
Use For a Cash Crep Farm in t aginaw Valley and Thumb Area
) 1 S Michi i

f Michigan, Unpublished M.S. Thesis, chigan State Univer-
sity, 1959.
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s
(vhich used assumed values), or suggested values by bankers,
machinery dealers, and professors of Michigan State University
acquainted with the area. Dvorak had two sources of credit,
& general sourece where credit could be obtained without pur-
chases and a specialized seurce where credit could be
obtained only if assets were purchased. His supply function,
like the others mentioned, did not take inte consideration
such characteristics of the farmer as his ability to earn,
his age, education, etc. Although net worth was eonsidered,
Dvorak assumed that every farmer could borrow the same per-
centage of his net worth in terms of credit and at the same
interest rate.

Trant7, in his study of institutional credit for dairy
farmers censidered the supply function ef credit from the
lender's viewpoint enly. He considered enly institutional
lenders and did not take into consideration other sources of
credit such as land contracts with individuals, feed, machin-
ery, and livestock dealers, friends and families.

These and other studies have used somewhat inadequate
supply functions for credit. The medels used were unrealistic
in that the amount of money a farmer could borrew was not
related to his characteristics, This study is designed to

consider the personal characteristics, age, educatien, credit

TTrant, G. I., Institutional Credit and The Efficiency of
Selected Dairy Farms, Unpublished D. Thesis, gan State
University, 1960. :
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rating, etc., of the farmer and will attempt to estimate their
effects upen the quantity ef credit.

In summary, there is a growing need for credit because
of increasing capital requirements in farming in Michigan.
With this increase in use of credit in financing farming
operations comes a need to knew more about the credit or
capital market Michigan farmers are facing. Further, the
inereased number of research studies, linear programming and
otherwise, that are using supply functions for credit as a
variable input is the primary reason why an attempt should be
made to derive supply functions for credit for the principal
types of Michigan farmers.

Organization of Thesis

In the first part of Chapter I; the description and
lecation ef the sample area will be discussed with details
on selection of survey areas, stratification of sample, and
how the data were collected. In the last part of Chapter I,
the design of the questionnaire, the reliability of the data,
and details on processing the data to derive the marginal
factoer cost functions will be presented.

Chapter II will present the various regression equatiens
used te derive marginal facter cost functions for the cash-
erop, dairy and beef cattle farms. The best fitting equations,
the basis for selecting them, and a detailed discussion of
their "fit" and acceptability will be presented. In the last
section of‘Chapter II the derived marginal factor cost
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functiens of the three types of farms will be presented

mathematically and graphically.

The general erganizatien of Chapter III will be similar

te Chapter II except that the marginal factor cost functiens

for cash-crep, dairy and beef cattle farms will be derived

frem the cembined data of all the farms.

Chapter IV includes the summary and conclusiens derived

from the data ef the thesis. The final section of the chap-

ter presents seme possible implicatiens ef the results.

Objectives of the Study

The primary objectives of this study are:

1.

2.

3.

To derive and describe estimates of the marginal
factor cest functions feor ecredit for cash-creop,
dairy and beef cattle farmers in selected areas en
the basis of data collected frem individual types
of farms in these areas.

To derive and describe estimates eof the marginal
factor cost functiens fer credit for cash-crep,
dairy and beef cattle farmers using the data from
all farms. This will be accomplished by using the
type of farm as an independent variable, thus the
general function can be used for cash-crep, dairy,
or beef cattle farms.

To compare (1) and (2).

The secondary objéctivos of this study are:

1,

Te determine the facters which affect (a) the






i,
quantity of credit the different types of farmers
estimate they can borrow and (b) the interest rates
they have to pay. |

2. To derive estimates of the quantitative effects of
each of these factors.

3. To determine if there are any differences in factors
and in their quantitative effects among the different
types of farmers,

Description and Lecation ef Sample Areas

The sample areas wore'Saginaw County for cash-crop farm-

ers, St. Clair County for dairy farmers, and Lenawee County

8 . These counties were selected

for beef cattle farmers.
because they are the leading counties in dollar volume of
sales within the state in their respective type of farming,
with the exception of St. Clair in dairying. Sanilac is the
number ene dairy county in terms ef dellar volume of dairy
products sold, but a survey was carried out with dairy
farmers there in 1959. Therefore, to avoid the possibility
of centacting the same farmers again this year, it was not
chesen., St. Clair County, the number twe county in terms of

dairy products, was selected for dairy farmers in lieu eof

Sanilac County.

8Beef cattle farmers are defined in this study as farmers
that buy feeders (calves, heifers, or steers) and feed them
out before selling them, and whe have greater than 40 per cent
of their gross farm income from sale of beef cattle.



-8~
Relevant Characteristics of Saginaw Ceunty

Saginaw County is the fourth largest county in Michigan
in terms of tillable acress; it is located in the mid-western
portion of the ®thumb® (see map figure 1). The soils of
Saginaw Cqunty éere dévelopod under poor—natural drainage
conditions from loam, clay loim or silty clay loam parent
material. The soils are relatively high in organic matter,
nitregen and lime. They are meisture retentive, have good
natural fertility, and are durable under cultivation. The
principal soil series are Sims, Parkhill, and Kawkaslin.

Abeut 65 per cent of the area of the county is eccupied
by excellent agricultural soils. They were develeped en
nearly level clayey plains where natural drainage was suffi-
eiently slow to permit a relatively rich accumulation ef
organic matter and te prevent severe loss of nutrients by
leaching. Most of these soils require artificial drainage.
When tile drainage with adequate outlets is previded the
soils are very productive.

Saginaw County had abeut 60 per cent of its tetal farm
income from the sale of field crops in 1954.10 The ma jor
factors accounting for the type of farming in this area are
the level, genemally highly productive soils (when drained);

9H1i11l, Elton B., and Mawby, Russell G., Types of Farm-
%gg in Michigan, Special Bulletin 206 (second eEItIonI
eptember, 1954. :

1°M10higan Statistical Abstract - Bureau of Business and
Economic Research MSU, Second edition 1958, p. 88.
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the nearby goed markets; the sugar beet precessing plants;
the length of growing season which ranges from 130 to 160
days; and the moderated temperatures which favor dry field
bean production. Crop ylelds are well abeve the state
average.
Relevant Characteristies of St. Clair County

St. Clair County is the eighth largest county in Michigan
in terms of tillable acres. It is located in the lower eastern
pertien of the "thumb® (see map figure 1). The soils of St.
Clair County we}e devéloped under very péor natural drainage
conditions frem leam, clay loam, or silty clay leam parent
materials. The soils are relatively high in organic matter,
nitrogen, and lime, are moisture retentive, have goed natural
fertility and are durable under cultivation. The principal
seil series are Brookston, Blount and Hoytville. The
Roscommon, AuGres, and Peats soll series occur in the nerth-
west corner of the county.

The topography is nearly level with some low depressions
and narrowv sandy ridges. The principal preblems in crop pro-
ductien are poor drainage and maintenance of good soil struc-
ture. When tile drainage with adequate eutlets is provided,
the seils are very proeductive because the surface is deep,
fine~textured and well supplied with humus.

Dairying is the most important enterprise for St. Clair
County with greater than 40 per cent of its total farm income
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MICHIGAN

@ Sample Areas

Saginaw - Cash-crop farmers
St. Clair - Dairy farmers .
Lenawee - Beef cattle farmers

Figure 1. Outline map of Michigan showing location of sample
areas.
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11 It is close

from the sale of dairy preducts in 1954.
enough to the large nearby markets te favor dairy preduction
and general farming yet not close enough to have a large
percentage of part-time farmers.

Relevant Characteristics of Lenawee County

Lenawee County is the third largest county in Michigan
in terms of tillable acres. It is located in the southeast-
ern part of the state (see map figure 1). The soils of
Lenawvee County were fermed mainly from 6lay leam, silty clay
loam, silty clay or clay parent paterials. The drainage of
these soils ranges from moderately well to imperfectly-
drained with the latter conditions generally associated with
the more level soils. The principal soil series are St.
Clair, Nappanee, Morley and Blount with some Fox, Oshtemo,
Waueson, and Berrien.

The topography is level to rolling and is generally
favorable for farming operations. The soils are deep, high
in fertility, and durable under cultivatioen except on the
steeper slopes. The tightness of the clay which reduces the
rate of water movement through the soil and maintenance of
good seil structure on the surface are problems in the use
of this land for cropping purposes.

The most important source of farm income is from the

sale of livesteck, mostly cattle, hogs, and sheep. The major

11lTbid.
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factors influencing the selection of farm enterprises in this
area are the generally productive soils, the relatively leng
growing season (150 to 170 days), and the good local and
nearby markets.,
Survey areas

Survey areas were selected within each sample county.
Five tewnships were randomly selected (using a table of ran-
dom numbers) within each sample county. Two sections were
randomly selected from each township, the first section
selected became a survey area and the second section an
alternate area to be used if the desired number of qualified
farmers was not located in the first section. This made a
toetal of five surfey areas and five alternate survey areas
for each county selected for a particular type of farming
area,
Stratification ef sample

A stratified sample was randomly selected within each
survey area. The sample for the cashporbp type of farming
vas stratified by size of farm measured in acres, with three
divisions, 0-80 acres, 81-160 acres and 161 acres and over.
An attempt was made to sub-stratify by size of gross income,
under $7,500 and $7,500 and over, te minimize the inter-
coerrelation of these twe factors.

There were 8ix records collected from each survey area
or its alternate survey area, two for each size of farm

division, with an attempt te get one each of these in the two
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divisiens of gress inceme. The latter was net pessible in
every instance but was accomplished in most survey areas.
With five survey areas this made a total ef 30 records fer
the cash-crop farmers.

The survey ef the other types of farming areas was
acconjlished in much the same precedure. The dairy farm
sample was stratified by size of herd, with breakdowns ef
under 20 cows, 20-30 cows, and over 30 coews. Sub-siratifi-
catien by gross inceme was carried out as pessible. The
beef-cattle sample was stratified by number ef feeders the
farmer purchased and fed out each year as well as by gross
inceme. There was a tetal of 30 recerds cellected frem both
dairy farmers and beef cattle farmers. Thus a grand tetal
of 90 schedules was completed. Two schedules, one e¢ash-creop
farm and one beef cattle farm, were later discarded because
of incemplete data.

Field Techniques

The confidential nature of seme of the infermation
required in the study created certain interviewing prebleas.
The time of the year the survey was taken, a very busy
seasen, created additienal problems. To overcome these

difficulties each qualified farmer contacted was given the
opportunity to designate the most convenient time for the
interview. It was explained and re-emphasized that this
infermatien would be used in i strictly confidential manner,
Appreximately 90 per cent of the qualified farmers who were
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contacted gave interviews.

Schedules were obtained in each survey area by starting
in a randemly selected corner of the section and working in
a counter clock-wise direction. A schedule was taken frem
each qualified farmer in succession until the required num-
ber in each group was obtained. Unqualified farmers were
omitted and the next farmer contacted. Farmers were con-
tacted until six schedules were ebtained from each sample
area or until all farmers in that area had been contacted.
This same precedure was used in working the alternate areas
to ebtain records fer strata not filled in the regular survey
area.

A farm qualified as (1) a cash-crop type of farm if
greater than 40 per cent of total farm income was derived
frem sale of crops as cash crops rather than threugh live-
steck, (2) a dairy farm if greater than 40 per cent of total
farm income was derived from the dairy enterprise, and (3) a
beef cattle type farm if greater than 40 per cent of total
farm income was derived from the sale of cattle. The census
definition of a farm was used to determine the smallest farm
that could qualify for the sample.

If a farm qualified by census definition and by type,

a schedule wvas completed provided the farmer would ceoperate.
Every effort was made to complete a schedule if the farm
qualified.

A farm was considered within the sample area if the farm
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house was within the sample area regardless of where the
majority of the farm land was lecated. The farm was not
congidered within the sample area, regardless of the per
cent of the farm land in the sample area if the farm dwell-
ing was not in the sample area.
Design of the Qnestionnairel2
The questionnaire was designed with a two-fold purpose
in mimd., The first purpose was to collect data on independent
variables considered to affect the dependent variable, quan-
tity of credit. It was decided, based on knowledge gained
from 19 years on the farm and six years of intensive study
of agricultural economics along with consulting with members
of the Department of Agricultural Economics, that the follow-
ing independent variables should be considered in this study.
l. Interest rate
2. Net worth
3. Farmer's credit rating
4. Gross farm income
S Net farm income
6. Size of farm
7. Age
8. Educatien
9. Farming experience
10, Off-farm income

125 complete copy eof the schedule is included in the
Appendix.
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1l. Availability of land contracts
The first part of the schedule was designed te produce direct
and indirect infermation about these variables.

The second part of the questionnaire was designed to
produce estimates of the amount of credit individual farmers
could borrew under existing conditions. A general question,
asking the farmer to estimate the maximum amount of money he
could berrow from all pessible sources, was asked first.
Most ef the credit agencies were listed te aid the farmer in
his recall of these agencies. These were individual loans
and wvere not cumulative. Each one was based on the present
equity position eof the farmer and was used primarily to get
the respondent thinking in terms of the sources of credit
available to him. The next questien was, "consider for a
few minutes that you are going te borrov'gll,the money that
you can pessibly get. Now tell me the details ef these
loans.” The amount of the loan and interest rate, starting
with the source of lowest interest rate first, were recorded
until the farmer indicated that he could net berreow any mere
money regardless of the 1ntérest rate.

The questionnaire, when completed, had data for all the
independent variables, except the farmer'!s credit rating.
The credit bureaus of the respective counties were contacted
to get these ratings. They had agreed in advance to supply
this information. The credit ratings were grouped inte feur

general categories, poor, fair, good and excellent and these
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later were quantified te 1, 2, 3 and 4 respectively to
facilitate functien fitting. There was one question on the
questionnaire relating to this variable. Respondents were
asked to name three credit or business references to be used
in case the credit bureau did not have a record or enough
infermation on any of the farmers te give a general credit
rating.
Reliability ef the Data

The estimates on quantity of credit secured from the
farmers wero.considered by the author to be reliable estimates
for several reasens.

l. Some of the farmers, especially the beef cattle
farmers, had established "credit limits®™ at their
banks. The banker had taken net worth statoments
from these farmers and had told them how much their
credit 1imit would be in advance so the farmer would
not have to fill eut forms, etc., to find out hew
much credit he could get when he wanted to make a
loan. These credit limits were not verified. The
quantity was recorded and used as reported by the
farmer.

2. Data were collected from the individual farmers on
outstanding real estate and chattel loans as of
December 31, 1959. This information, as supplied
By the farmer, was checked against the information

the various credit bureaus had and generally the
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quantities agreed. This indicated that the farmers
were in a cooperative mood and were attempting to
give true answers to factual questiens.
The land contracts included in the estimates were
contracts the garmers had been offered or had been
discussed by the farmers with the potential seller
of the additional land.
Most of the farmers had a fair estimate on how much
the Federal Land Bank would loan them because of
loans made by farmers within the neighborheod or
because they had loans outstanding with the Federal
Land Bank at present. They were net sure in some
instances what the present interest rate was on
Federal Land Bank loans.
The additional quantities of credit above loans for
land such as for purchase of machinery, equipment,
livestock, etc., were fairly good estimates because
a very high percentage of all farmers had at eone
time or another used this type of credit. They.
seemed to know the seurce of this type of credit
and to have a good idea of how much of these types

of purchases they could procure on credit.

One of the weakest estimates was the amount of open

sccount credit or installment buying they could do
considering all the oether loans. Usually this

quantity was small.
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7. The data used to derive gross farm income and net

farm inceme were checked, in almost all interviews,
against the farmer®s income tax returns fer 1959.

The quantities eof credit used to derive the marginal
facter cost functions were based on accumulative combina-
tiens of the above types of loans. This is the weakest
point of the estimates because it is difficult for anyone
to estimate the quantity of credit he can get after two or
three loans have been made. Also, in some instances the
farmers were not aware of credit sources that will extend
credit at high interest rates after other loans have been
made. The interest rates payable for certain types of leans
were not well known by some farmers. The smaller farmers
with less credit experience than the larger farmers did net
appear as well informed about the varieus credit eppertuni-
ties as the larger farmers,

This study was carried out with farmers rather than
lenders of farm credit fer various reasons. The auther
wanted te get an estimate of what the farmers thought they
could get in quantities of credit and the interest rates
they would have te pay. The relationship between the charac-
teristics of the farmer and the quantity of eredit that he
can get on the capital market can be determined better from
farmers than from lenders®! information. The typical respense
of lenders when given a h&pothetical farm and asked how much

they will lend is that they do net knew without kneowing
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something about the man, If this study had been carried eut
with lenders of farm credit, the many individuals whe make
up the largest source of agricultural credit outside the
Federal lending agencies would have been omitted. Thus
biases are likely to arise from the lender's viewpoint as
well as in a study with the present orientation.
Processing the Data

As pointed out above, the gquestionnaire was designed to
get direct information on most of the independent variables
considered in this study. The data on these variables, net
wvorth, size of farm, age, farming experience and off-farm
income were used in the form collected from the farmers. The
value of two variables, gross farm inceme and net farm inceme,
had te be computed from basic data on cash farm receipts and
cash expenses as supplied by the farmers. (Almost all of
these figures were checked against the income tax form for
1959 as reported by the particular farmer.) The farm was
charged with depreciation on all machinery and equipment,
inventery changes (plus or minus) on equipment and livesteck,
and family labor te derive net farm income for the farm,13

The data for quantities of credit were collected in the
form of a series of loans that the farmer estimated would
give him the maximum amount of credit. For each separate

loan of the series the interest rate was estimated by the

13gee schedule in Appendix.
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farmer. In all instances after a farmer had related the
details of these loans, he was asked, "Is there another
combination of loans that would give yéu more than this
amount ef money if you were willing to pay higher interest
rates?® The combination of leans that gave the farmer the
naxinﬁi amount of credit was used in deriving the marginal
factor cest function of credit.

The loans, as pointed out repeatedly to the farmer
during the interview, were on a cumulative basis. Each addi-
tienal loan of each combination was made with the prevision that
all prior leans had been made. One separate series of loans
or one combination was used in deriving the marginal factor
cost function. This was the combination that gave the
farmer (as estimated by him) the maximum amount of credit.
Cross combinations, that 1s'using two or three sources from
one combination of loans and then shifting to another com-
bination, wvere not used. If creoss combimations had been used
the estimates of interest rate would probably have been some-
what smaller. This is because the farmer could possibly have
obtained a smaller quantity of credit, if this was all he
desired to obtain, at a lower interest rate.

To make these data comparable for all cembination loans
secured, the weighted average interest rate was computed for
the combination of loans for each farmer. This combination
loan for most farmers consisted of five separaté loans with

applicable interest rates. This gave all farms approximately
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five observations or values for interest rate and quantity of
credit. In processing the data or using the data to fit a
regression equation, each one of these values was used as a
separate observation, with the fixed values of the other
variables, net worth, credit rating, gross farm income, etc.,
repeated for each value of interest rate and quantity of
credit for that particular farm. Therefore, the 30 farms of
each greup have appreximately 150 ebservations or an N of
150 when fitting the regression equations.

All of these observations were not considered as inde-
pendent observations when testing for significance. Stu-
dentt!s "t" test was used for testing the level of signifi-
canc;. -Tﬁis is the ratio of the estimated regression
ceefficients and their respective standard errors. When
using this *t* test the number of farms was considered as N
which gave ;pﬁroxinately 25 degrees of freedom for each test
of significance. Therefore the statistical significance
tests are biased somewhat toward the low side.

Computing the weighted average interest rate cenverted
the cost of credit into average factor cost units. Therefore,
after the best fitting regression equation had been selected
wvith quantity of credit as the dependent variable and then
recalculated with interest rate as the dependent variable,
this interest rate was in terms of AFC (average factor cost).
To derive the marginal factor cost function of credit the

following procedure was used.
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The equation fer interest rate was: *

d
Interest rate (Y) = a+b,Q(quantity of credit)+f£,bixl-AFC
- 1=2

Te cenvert te total cost multiply beth sides by Q (quantity ef
credit) because interest rate (Y) mmltiplied by gywantity of
credit (Q) = total cost “

d
QY = aQ + blq? + féébfqg

to cenvert to MFC (marginal facter cost) take derivative with

respect te Q

MFC = 9 9 932 = 4D (SQ + btgzq'l' bixjﬁ)
. d

1% " ioe 11

By varying the quantity of credit (Q) and using the

values of the b's as cemputed from the regressioen equation
wvith interest rate as the dependent variable, and using the
mean value of the ether variable in the equatien, the supply

schedules were computed.

*3d=number of independent variables.






CHAPTER II

ESTIMATING MARGINAL FACTOR COST FUNCTIONS FOR CREDIT
FOR CASH-CROP, DAIRY, AND BEEF CATTLE FARMERS

In this chapter, a marginal facter cest function of
credit will be derived fer cash-crop, dairy and beef cattle
farmers based on the data cellected from these respective
types of Michigan farmers. In the first section eof this
chapter, fellowing this introduction, the three types of
farms will be described and compared by size of farm for
most eof the variables considered in this study. The second
section of this chapter will present the regression equations
that were fitted. The selection of the best fitting equa-
tions for each type of farm will also be discussed in that
section. The third section will present the derived mathe-
matical marginal factor cost functiens with graphs of these
funetions.

General Description of the Cash-Crop Farms

The records obtained from the sample of cash-crop farm
operators were sorted into three groups according to the size
of farm, in acres, and comparisens were made between small,
medium, and large farms, Table 1.

The small farms (average size -- 74.4 acres), were
operated by older men than the medium size farms (average size
-~ 122,68 acres), or the large farms (average size -- 200.6

acres). The average age for the operators of the small farms
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was 46.9 years compared te 43.3 years for the operators eof
medium farms and 41.2 years for large farm operaters. This
was not ocaused by the operaters of small farms beginning to
farm late in life. The average years of farming experience
vas 18.4 for the eperators of small farms compared to 19.1
and 17,0 years for the operators of medium and large farms,

respectively.

TABLE 1

AVERAGE TOTAL ACREAGE, YEARS OF FARMING, AGE AND EDUCATION,
BY SIZE OF OPERATION, 29 CASH CROP FARMS,
SAGINAW COUNTY, MICHIGAN, 1960

“B1ze Number ' Average

(Total of ~Size  Years eof Kge  Educatien

Acres) Farms (Acres) Farming (Years) (Grades)
0-80 9 76,4  18.4 6.9 8.3
81-160 10 122,.6 19.1 43.3 9.6

160 and over __10 200.6 _ 17.0 41.2 10.1

Average === 134.5 18,2 . = 43.7 9.4

There was a negative cerrelation between age and educa-
tien of the farm operateors, the elder farmers having less
fermal education than the yeunger farmers. Thus, the
younger, more educated men were farming the larger farms.

 The eperators of the small farms had a higher average off-
farm income than the eperators of the medium er large size
farms. In faet, six out of nine of the small farm eperators

had a regular 8-heur a day job in town which they held dewn
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in additien te their farming eperatiens. Their farm work was
dene in the aftermoons, after work, at night and weekends.
There was a high negative cerrelation between off-farm

inceme and size of farm feor the cash-crep farmers, Table 2.

TABLE 2

AVERAGE OFF-FARM INCOME, GROSS FARM INCOME, NET FARM INCOME
AND TOTAL INCOME, BY SIZE OF GPERATIONS,
29 CASH CROP FARMS, SAGINAW COUNTY,
MICHIGAN, 1960

Size Cross Net
(Tetal . Off-Farm. . _Farm. . . Farm Total®
Acres) Income Income Inceme Income
0-80 2,762 4,330 814 3,627
81-160 1,549 7,541 2,440 3,989
161 and ever 965 15,006 4,511 5,482
Average 1,724 . 9,119 . 2,649 4,392

*Total inceme includes off-farm income and net farm
income . plus other income which included wifet!s salary,
dividends en stock, interest on bonds, ete. -

The gross and net farm incomes increased as the size of
farms increased, with the small farms having an average of
$4,330 gross and $814 net compared te $15,008 gress and
$4,511 net for the larger farms. When total income was
considered, difference in size of farm was not ndamly so
great because the smaller famms had enough off-farm income
to off-set their low farm inceme. Thus, they compared
faverably with the larger farms in total inceme. The
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smallest (0-80 acres) had an average of $3,627 compared to
$3,989 for the medium (80-160 acres) and $5,482 for the larger
farms (160 acres and over).

The average credit rating was lowest for the group of
small farmers and highest for the large farmers. The credit
rating was established by contacting the Saginaw Credit
Bureau, which gave general credit ratings in four general
classifications, poor, fair, good and excellent, based on
their records of the farmer's credit history. These general
credit ratings were converted into numerical values by assign-
ing the fellowing valueslz poor = 1, fair = 2, good = 3 and
excellent = 4,

TABLE 3
AVERAGE CREDIT RATING, NET WORTH AND QUANTITY OF CREDIT,

BY SIZE OF OPERATION, 29 CASH CROP FARMS,
SAGINAW COUNTY, MICHIGAN, 1960

Average _

Size Quantity
(Total Credit Net Interest of
Acres) Rating Worth Rate Credit

Dol. Pct, Dol,

0-80 2.9 30,952 6.5 33,377
81-160 3.5 47,529 6.4 55,400
161 and over 3.7 58,400 6.2 71,750
Average 3.4 46,133 6.4 54,203

l1The residuals fer. credit rating, when plotted about the
straight regression line substantiated this assumption of
linearity with the "units® in which this variable is measured.
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smallest (0-80 acres) had an average of $3,627 compared to
$3,989 for the medium (80-160 acres) and $5,482 for the larger
farms (160 acres and over).

The average credit rating was lowest for the group of
small farmers and highest for the large farmers. The credit
rating was established by contacting the Saginaw Credit
Bureau, which gave general credit ratings in four general
classifications, poor, fair, good and excellent, based on
their records of the farmer'!s credit history. These general
credit ratings were converted into numerical values by assign-
ing the fellowing valueslz poor = 1, fair = 2, good = 3 and
excellent = 4,

TABLE 3
AVERAGE CREDIT RATING, NET WORTH AND QUANTITY OF CREDIT,

BY SIZE OF OPERATION, 29 CASH CROP FARMS,
SAGINAW COUNTY, MICHIGAN, 1960

Average _

Size Quantity
(Total Credit Net Interest of
Acres) Rating Worth Rate Credit

Dol. Pct. Dol.

0-80 2.9 30,952 6.5 33,377
81-160 3.5 47,529 6.4 55,400
161 and over 3.7 58,400 6.2 71,750
Average 3.4 46,133 6.4 54,203

l1The residuals fer.credit rating, when pletted about the
straight regression line substantiated this assumption of
linearity with the "units® in which this variable is measured.
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The average credit rating was lowest for the small
farmers and highest for the large farmers. This indicated
that the eperators of the larger farms, probably through more
extensive use of credit, had built up a better credit rating
than the eperators of smaller farms. Credit rating was also
correlated with the net worth of farmers. The group of large
farmers had an average net worth of $58,400 and an average
credit rating of 3.7, compared with the smaller farmers with
an average net worth of $30,952 and an average credit rating
of 2.9.

Net worth and credit rating were pesitively correlated
with quantity of credit and negatively correlated with interest
rate. The group of small farmers estimated they would have
to pay the highest average interest rate for the smallest
quantity ef credit, compared to the estimates of the medium
and large size group of farmers.

General Description of the Dairy Farms

The records obtained from the lamﬁle of dairy farm opera-
tors were sorted inte three greups according te the size of
farms, based on average number of cows during the year and
cemparisons were made between small, medium and large dairy
farms. These classifications were made fo determine by
inspectien if there were serious correlations among the inde-
pendent variables under consideration.

The small size dairy farm (0-20 cows) had an average of
15.4 cows, the medium size (21-30 cows) had an average of 25.6
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cows and the large size dairy farms (31 cows and over) had an
average number of 36.6 cows, Table 4. Size of farm, in terms
of acres operated, was closely related te size of farm in
terms of cows milked, the small size group (0-20 cows) had an
average size of 127 acres compared to an average of 368 acres

for the large size group (31 cews ani over).

TABLE 4

AVERAGE TOTAL ACREAGE, YEARS OF FARMING, AGE AND EDUCATION,
'BY SIZE 6F OPERATION, 30 DAIRY FARMS,
ST. CLAIR COUNTY, MICHIGAN, 1960

“Bze Number ~ Size

(Number of Ttotal (milk Years Age Education
of cows) Farms acres) cows) Farming (Years) (Grades)
0-20 10 127  15.4  24.2 52.5 8.8
21-30 10 206 25.6 17.5 4l1.1 10.4
31 and overlQ 308 36,6 18,4 _ 45.8 9.0
Average 30 214 3.9 0.0 46.5 9.4

There was not much cerrelation between farming experience
(measured in terms ef years of‘farming) and size of farm. The
farmers en the smallest farms had the most experience, an
average of 24,2 years. These on the medium size farms had
the least experience, an average of 17.5 years. The age of
the dairy farm operaters was closely correlated with their
experience, the oldest farmers having the moest experience and
the yeungest farmers the least.

Education ef farm operators was not clesely related to
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size of farming operations or éo farming experience. It was
inversely correlated with the age of the farm eperaters.

The oldest group of farmers had an average education of 8.8
grades compared to an average of 9.0 grades for medium age
group and an average of 10.4 grades for the youngest greup.

There was a wide difference in the amount of off-farm
income by size of dairy farms, with the small size group
(0-20 cows) having an average of §1,272, while ne eperators
in the medium greup and enly one in the large size greup had
any off-farm income, Table 5. This seemed te indicate that
with 21 cows er more, the farming eperatien was a full time
jeb which required all the time of the epemator. Anether
factor was that dairying, unlike cash-crep farming or other
type farming, is a 12 menths job.

TABLE 5

AVERAGE OFF-FARM INCOME, GROSS FARM INCOME, NET FARM INCOME
AND TOTAL INCOME, BY SIZE OF OPERATIONS, 30 DAIRY FARMS,
o 8T. CLLIR COUNTY, MICHIGAN, 1960 _

“Bize Average ger'Firn

(Number Off-farm __ Gross farm Net farm Total

of cows Income Income Income Income
Dol. ~ Dol. Pol. Del.

0-20 1,272 6,862 1,938 3,333

21-30 ) 10,716 2,811 2,838

31 and ever 190 __ 17,666 5,670 6,373

Average 488 11,748 3,473 4,181
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Gross farm income and net farm income were pesitively
~ correlated with size of farming epemations (in terms of cows
milked), The small number group had $6,862 gross and §1,938
net coipared to the largest number group having $17,666 gross
and $5,670 net farm income.

Total income, which included off-farm income, net farm
inceme and oether income, such as interest payments, dividends,
wife's salary, etc., was somewvhat correlated with size ef
farming eperations or number of cows milked. But this corre-
lation was not high because the small size group had eneugh
off-farm income to bring their average total inceme above the
medium size group, which did net have any operators with any
outside income. The net farm income of the large size greup
was high enough to more than off-set the outside income of
the small dairy farmers. Their tetal income averaged $6,373
compared te only $2,838 for the medium size group and $3,333
for the small size group.

The average credit rating for the operateors of dairy
farms was not highly correlated with size of operations or
net worth (see Table 6). There was an increase in the average
credit rating from 3.4 to 3.8 from the small te the medium
size group. But there was a decrease from 3.8 to 3.4 froem
the medium size group to the large size group. The average
net worth increased from $57,236 to $86,950 from the medium
to the large size group.

Net worth was correlated with the size of operation as
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it increased about 75'ber cent from the small size group to
medium size group and again from medium size to large size
group. Interest rate was not closely related to the net
worth of the operators or te the quantity eof credit. The
average interest rate decreased from the small size group te
the medium size greup and then increased from the medium te
the large size group. Although the average net worth and
average quantity of credit increased from the small to the
medium te the large size group. There was a negative corre-
lation between the average credit‘rating and average interest
rate, with the farmers having the highest credit rating (the
medium size group) having te pay the lewest average interest

rate.
TABLE 6
AVERAGE CREDIT RATING, NET WORTH, INTEREST RATE
AND QUANTITY OF CREDIT, BY SIZE OF OPERATIONS,
30 DAIRY DARMS, ST. CLATR COUNTY,
MICHIGAN, 1960
“Size

(Number Credit Net Interest Quantity

of cows) Rating Worth Rate of Credit
Deol. Pct. Dol.

0 - 20 3.4 31,511 6.2 30,390
21 - 30 3.8 57,236 6.0 49,245
31 and ever 3.4 86,950 6.1 80,485
Average 3.5 58,566 6.1 53,374

The quantity of credit farm operators estimated they could
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borrew on the capital market, from friends, and from other
sources was very highly correlated with their net worth.
General Description of the Beef Cattle Farms
The records obtained frem the sample of beef cattle
farmers were sorted into three groups aceording to the size
of operation, based on number of feeder cattle. Comparisons
wvere made among small, medium and large farms. The three
groups were, 0-50 feeders, 51-150 feeders and 151 feeders and

over, Table 7.

TABLE 7

AVERAGE TOTAL ACREAGE, NUMBER OF FEEDERS, YEARS OF
FARMING, AGE AND EDUCATION, BY SIZE OF
OPERATION, 29 BEEF CATTLE FARMS,

LENAWEE COUNTY, MICHIGAN, 1960

“Size
(Number Number Size _ Average

of of Total No. of Years Age Education
Feeders) Farms Acres Feeders Farming (Years) (Grade)
0-50 10  175.9 34.2 19.6 42,7 11.0
51-150 9 244 .2 100.8 17.6 42.0 11.0
151 & over 10 223.7 196.8 24 .4 53.1 9,7
Average 213.5 110.9 30,6 46.1 10.6

Size of farm (in total acres) is normally closely related
to size of operations based on number of feeders. In this
sample, however, the average size of farm for the medium size
group (51-150 feeders) was larger than the average size of

farm for the large size group (151 feeders and over). There
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were twe unusually large farms in terms of acreage in the
medium size group. Thus, the data do not show mmch correla-
tion between these factors. Size of farm eperations in
terms of number of feeders was only slightly correlated with
farming experience. The operators of the largest farms had
the most experience but the operators of the medium size
farms had the least.

Age, as usual, was closely related to farming experience.
It seems that most farm operators start farming at about the
éane age regardless of what size farm they operate. Age
and education were negatively correlated, with the youngest
group of farmers (average age -- 42.0) having completed 11.0
grades of school as compared to the oldest group of farmers
(average age -- 53.1 years) having completed enly 9.7 grades
of school.

Average off-farm income was positively correlated with
size of farm measured in terms of number of feeder cattle,
Table 8, which was quite unusual, because normally these two
factors are negatively correlated. As to number of farmers
having eff-farm income, there were four out of ten for the
small size group, compared to only one out of nine for the
medium size group and two out of ten for the large size greoup.
Thus, it was the relative size of non-farm income earned by
the medium and large size groups that caused this unusual
correlation, rather than the percentage of the farmers work-

ing off the farm for each group.
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Gross farm income, as in most instances, was highly

correlated with size of farm, but net farm income was not
highly correlated with this factor. Net farm income actually
declined from an average of §3,769 for the small size group
to an average of $1,836 for the medium size group, with the
large size group having an average of $10,050. Total income
was similar to net farm income as the smaller farms did not
have eneugh off-farm income to offset the higher net farm

income ef the larger farms.

TABLE 8

AVERAGE OFF-FARM INCOME, GROSS FARM INCOME, NET FARM INCOME
AND TOTAL INCOME, BY SIZE OF OPERATION, 29 BEEF CATTLE FARMS,
LENAHEE COUNTY, MICHIGAN 1960

.....

“Size Average Per Farm L
(Number of Off-farm  Gross Farm _ Net Farm Total
Feeders) Income Income Income Income
Dol. Dol. “Dol. Dol.
0 - 50 493 13,835 3,769 4,032
51 - 150 533 31,577 1,836 2,880
151 and over 800 66,536 10,050 11,295
Average . 611 = 37,513 . 5,335 6,179

The average credit rating for the operators of different
size groups was pesitively cerrelated with size of farm, net
worth and quantity of credit, Table 9. The average credit
rating increased from 3.5 for the small size group, to a
perfect 4.0 for the largest size group. Every farmer in the
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size group, 151 feeders and over, had an “excellent®™ credit
rating or the very highest rating assigned by the vérious
credit bureau exchanges. Net worth was positively correlated
with size of farm. The smaller farms had an average net
worth of only $34,170, compared to $85,204 for the medium
size and $177,416 for the large size group. Although
farmers in the large size group had not been farming many
more years than those in the smaller size group, their opera-

tors had greater net worths.

TABLE 9

AVERAGE CREDIT RATING, NET WORTH, INTEREST RATE AND
QUANTITY OF CREDIT, BY SIZE OF OPERATION,
29 BEEF CATTLE FARMS, LENAWEE COUNTY,
MICHIGAN, 1960

Average
Size Quantity
(Number of Credit Net Interest of
Feeders) Rating Worth Rate Credit
Dol. Pct. Dol.

0 - 50 3.5 34,170 6.2 53,910
51 - 150 3.9 85,204 6.1 126,978
151 and over 4.0 117,416 6.0 156,520
Average 3.8 78,713 6.1 111,980

Net worth and credit rating were positively correlated
with quantity of credit and negatively correlated with interest
rate. The group of small size farmers estimated they would

have to'pay the highest average interest rate of 6.1 per cent,
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while being able to borrow only $53,910, compared to 6.l
per cent for $126,978 and 6.0 per cent for $156,520, for the
medium and large size groups, respectively. The farmers with
the lowest credit rating estimated they would have to pay the
highest interest rates for credit and that a smaller quantity
of credit would be available to them on the capital market.

Simple Correlations Among the Independent Variables

To get a more accurate measure of the simple correla-
tions which exist among the various independent variables than
presented in the abeve description, it was necessary to compute
the simple correlations of these variables. Standard errors
of the regression coefficients are positive functions of the
intercorrelations of the independent variables. Inspection
of the simple correlations among the various independent varia-
bles aids in selecting the variables to be included in the
revised equations. These were computed between each pair of
variables used in the various equatiens for the different
types of farms and appear in Tables 10, 11 and 12.

As it can be readily seen, the simple correlations among
some of the independent variables were high enough to affect
the estimated coefficients for these variables tending to
cause them to have compensating errors. An effort was made
not to use both of the variables where high intercorrelation
existed. In a few instances, pairs of variables were used
wvhich had fairly high simple correlations. This does net
bias the regression coefficient estimates but it does tend
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to cause the estimated coefficients of these variables to
be less reliable. High correlations between two independent
variables increase the standard error of the estimated
regression coefficients and thus tend to cause these varia-
bles to be less statistically significant.
Regression Equations Fitted
As indicated in the introduction, the independent
variables to be used in deriving a supply function of credit
in this study were:
l. 1interest rate
2. net worth
3. farmer's credit rating
4, gross farm income
5. net farm income
6. size of farm
7. age
8. education
9. availability of land contracts
10, off-farm income
11, farming experience
First Fit

After a preliminary examination of the data and plotting
of scatter diagrams fer each of the independent variables
against quantity of credit, two variables, farming experience
and off-farm income, were eliminated from consideration in

the equations for the first fit. The first set of equations
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consisted of three equations to be used for all three types
of farms and fer all farms as a group. These equations were
simple linear regressions and were fitted by the least sgquares
method. The three equations were:
(1) quantity of credit (Y) = f/interest rate (xl), net worth (X5),

credit rating (X3), gross farm income (x4)7'

with the following results:

cash-crop farms

Y = -13,357.16 + 1,743.44X; + .11X5 + 7,945.81X5 + 2.05X
(1,162.20) (.08) (1,859.00)%*x (,29)%**

R = .76, R® = .58, standard error of estimate $14,249

dairy farms
Y = -10,386.92 + 4,793.3611 + .7zxz - 3,497.2313 - +033X,

(2,430.97)* (.04)*** (1,699.08)* (.30)
R = .89, R® = .79, standard error of estimate $14,475

beef farms

Y = -77,251.22 + 9,372.85K; + .86X, + 12,463.54Xg + .20X,

2
(3,906.65)* (.06)*** (5,186.07)* (.1l1)

R = .87, R = .76, standard error of estimate $27,903

(2) quantity of credit (Y) = f/Interest rate (x,), ecredit
rating (X,), net farm income (X5), size of farm (Xg)_7

* = Significantly different from zere at the five per
cent prebability level.

** = Sjignificant at the one per cent probability level.
*%%* = Sjignificant at the .1 per cent probability level.
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with the following results:

cash-crop farms

6
(1,183.70) (1,868.22)%%* (,66)*** (26,02)%**

Y= -17,431 + 1865.79X1 + 8,509.78X3 + 3.78X5 + 114.25X

R = .75, R® = .56, standard error of estimate $14,591

dairy farms

Y = -56,268079 + 12,624.3‘“ - 2,969.8“ + oaﬂ

1 3 5
(4,187.44)*%*  (2,581.43) (.52)

+186.40X 5
(18.55)***

2

R = .65, R = .43, standard error of estimate $23,968

beef cattle farms

Y = -201,038.52 + 16,063.30x1 + 49,241.0513 + 1.93!5
(7,006.27)* (8,391.67)%*x (.,76)*
+ 55.62X
6
(39.12)
R = .50, R® = .25, standard errer of estimate §49,233

(3) quantity of credit (Y) = £ interest rate (Xl)'+ net worth
| (Xz) + gross farm income (14) + age (x7) + education (xs)
with the following results:

cash-crop farms

Y = 18,714 + 494.53X; + .20%, + 2.14x4 + 272.50x7+2,437.80x8
(1,153.98) (.08)*  (.33)**x (162.24) (767.26)**
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R = .75, R® = .56, standard error of estimate $14,653

dairy farms
Y =-26,058.26 + 4,763.96X; + .74X, + .20X, - 268.15X,
(2,022.61)* (.04)*** (.28) (1.05.67)*
- 4,228.37Xg
(518,28)**=

R = .92, R? = 85, standard error of estimate $12,320

beef cattle farms

Y = 48,882,83 + 9,188.77!1 + ,89X + .24!4 + 167.3417

2
(3,985.22)*% (.06)***(,11)* (226.21)
+ .
809.09X
(1,061.54)

2

R = .87, R® = .76, standard error of estimate $28,400

The results of fitting the first set of equations indi-

cated that none of the equations fitted were good fits:
(1) the multiple correlation coefficient was very low in
some of the equations, (2) in all of the equations there
were enly one or two regression coefficients significant at
the one per cent probability level, (3) the standard error
of estimate was fairly high in all of the equations and (4)
there were several high intercorrelations among the inde-
pendent variables in the equations.

Second Fit

The first set of regression equations furnished the
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basis for determining which variables should be included in
the second fit. The most important criterion in selecting
the independent variables was the degree of significance of
their estimated coefficients as indicated by the "t* test
used. The simple correlatien between a particulab Qariable
and quantity ef credit along with the simple correlations
among the independent variables were also censidered in
selecting variables to use in the seceond fit.

The equations used in the second fit were not the same
for all types of farms. The first equation for cash-crop
and dairy farms was fitted with seven variables. All the
variables did not have significant estimated coefficients.,
This fit permitted determination of simple correlations among
the seven independent variables and how much the multiple
correlation coefficient was increased when this: many varia-
bles were considered. The second revised equation fitted
to the data of the cash-crop and dairy farms was fitted
using only the variables whose estimated coefficients were
significant in at least one of the three equations used in
the first set. This criterion was applied to the variables
fer both the first and second equation ef the second fit for
beef cattle farms.

The equations used in the second fit were simple linear
regression equations fitted by the least squares method. The
equations were:

for cash-crop farms
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(1) quantity of credit (Y) = f /interest rate (Xl),
net worth (Xz) , credit rating (x3) , gross farm income
(X), net farm income (X5), size of farm (XG),
education (Xg)_7
with the following results:

Y = -23,837.60 + 1,920.4311 + 25X _ + 6,466.26X

2 3
(1,146.47)  (.10)* (1,968.54)%%*
(.54)* (L.21) (36.53)* (715.19)
R = .77, R® = .59, standard error of estimate, $14,019
(2) quantity of credit (Y) = f /interest rate (X;), net
worth (X,), credit rating (X3) , net farm income (x5),
education (Xg)_/
with the following results:
Y = -24,527.54 + 2,176.02K; + 18X, + 7,326.73K,
(1,236.28) (.10) (2,119.21)**
+ 3.91X + 1,691.32X
S 8
(.95)**%x (738.22)*

R = .72, R® = .52, standard error of estimate $15,192

for dairy farms
(1) quantity of credit (Y) = £ /Interest rate (X;), net

wvorth (xz) , credit rating (X3), gross farm income
(x 4) , net farm income (x5) , size of farm (X 6) ,
education (XS)J

with the following results:



~
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(2)

for

Y = 15,322.37 + 5,097.40X; + .69X, - 2,025.71X,
(2,214.34)* (.04)*** (1,453.86)

5
(.31) (.30)* (15.30) (511.79)%%x*

R = .92, R® = .85, standard error of estimate $12,329

quantity of credit (Y) = £ /interest rate (X;), net

worth (X,), credit rating (Xj), size of farm (Xg),

age (Xy)_7

with the following results:

Y = 3,940.,34 + 3,931.26 + 76X, - 4,212.1513 - 18,62

2 6

(2,562.39) (.05)%%%(1,646.29)* (17.96)
- 126.08X
7
(124.83)

R = .89, R® = .79, standard error of estimate $14,454

beef cattle farms

(1)

(2)

quantity of credit (Y) = f /interest rate (Xl), net
worth (Xz), credit rating (X5), net farm income (X5£7
with the following results: |

Y = -82,688.59 + 10,130.01X, + .90X, + 12,873.36X3

1
(3,970.97)*  (.05)***(5,130.88)*
+ 8,12X
5
(4.20)
R = .87, R® = .76, standard error of estimate $27,865

quantity of credit (Y) = f /Interest rate (X;), net

~ worth (X,), crddit rating (X3)_7
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with the following results:
+ 92X

Y = -74,944.14 + 8,299.12X + 14,364.19X,

1’ 2
(3,888.30)* (.05)*** (5,114.43)%**

R = .87, R® = .76, standard error of estimate $28,095

The results of fitting the second set of equations
showed a slight improvement ever the first set of equations.
There were a few more variables that were significant in these
equations, especially in the equation fitted to the data of
the beef cattle farms. These were the result of the elimina-
tion of highly correlated variables. The standard errer of
estimates in most instances remained about the same,not show-
ing any important improvements. Therefore, as a group the
second fit did not show any improvement over the first fit.
Only oene equation showed enough improvement to be considered
better than the equations of the first set. This was equa-
tion ene for beef cattle farms.

The results of this fit indicated, (1) that at least one
important variable was not included in the various equations
used, or (2) that the right 1ist of variables had not been
used, or (3) there were too many highly intercorrelated
variables in the equatiens used.

Third Fit

The procedure for selecting and fitting the first equa-
tien for the third fit was the same for cash-crop, dadry, and

beef cattle farms. The best fitting equation from the first
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two fits was selected and the residuals of this equation
were computed and plotted to determine if there were any
revisions, additions or deletions that might possibly
improve the fit of this equation. From plotting the resi-
duals, it was evident that at least one fairly important
variable had been omitted. The availakility of land con-
tracts, when plotted on a scatter diagram with quantity of
credit, seemed worth including in the equation to get a
better fit.
Cash-crop farms

The equation selected as the best fitting of the first
and second fits was equation one of the first set. A land
contract variable was added to this equation to form the
first equation for the third fit, which was quantity of
credit (Y) = £ /interest rate (Xl), net worth (X,), credit
rating (13), gross farm income (X;), land eentract (X9147.

The results of fitting this equation were:

Y = -38,796.51 + 4,716.54X; + 23X + 9,319.39113

2
(1,136.97)%%* (,07)*% (1,669,56)%%*
+ 1.22x4 + .31X9
(o29)%%x%x (,05)**x*

R = .82, RR = .67, standard error of estimte $12,685

Dairy farms

The best fitting equation of the first and second fits,

equation three of the first fit, was selected and land con-

tract was added to this to form the first equation of the
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third fit. This equation was quantity of credit (Y) = f
[Anterest rate (X;), net worth (X,), gross farm income (X4),
age (Xy), educatien (Xg), land contract (Xg)_/. The results
of fitting this equation were:

Y = 15,288,.64 + 6,836.4211 + J79X, - .14x4 - 265.18Xy

2

(2,033.89)** (,04)%%* (,28) (101.87)**
- 4,436.0Xg + .37X,
(502,96)%%% (,10)***

R = .93, R? - .86, standard error of estimate $11,876

Beef cattle farms

The best fitting equation from the first and second fits
was equation one of the second fit. With the addition of
land contract this equation became quantity of credit (Y) =
f [Interest rate (X;), net worth (X,), credit rating (x,),
net farm income (Xs), land contract (191J7. The results of
fitting this equation were:

Y = -121,550.88 + 16,747.32!1 + 84X _+ 13,713.64X

2 3

(3,997.29)**% (,05)%** (4,835,85)**
+ .007X5 + .20K
(.43)  (.06)%*x*

R = .89, ’R? = .79, standard error of estimate $26,245

The equations used in the third fit were better fitting
equations for all types of farms, in almost every respect.
The multiple correlation coefficient improved in each equa-

tien for all types of farms, compared to the prior best
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fitting equation. There was- & greater number of signifi-
cant variables, with a higher degree of significance, in
each of these equations for the different types of farms.
Also, there was a slight imprevement in the reliability eof
the estimating quality of these equations as the standard
error of estimates were reduced for each equation, compared
to all prior fits.

Selection and Acceptability of Best Fitting Equations

The regression equations computed above were fitted to
the data for the particular type farm for the purpose of
selecting the best fitting equation to be used in computing
the marginal factor cost function ef credit for that panti-
cular type of farm.,

The basis for selecting the best fitting equation was
primarily the "gooedness of fit™ ef the equation. Things con-
sidered in the'goodness of fits were, (1) the adjusted
multiple correlation coefficient and coefficient of multiplé
determination, (2) standard error of estimate, (3) number of
variables whose coefficients were significant and level of
significance, and (4) distribution of the residuals when
pletted about the regressien line. Other items considered
in selecting the best fitting equation were, (1) the signs
and values of the estimated regression coefficients, and (2)
the intercorrelation among the independent variables.

Cash-crop Farms

The best fit of the above equations for cash-ceep farms
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was the equation of the third fit, which was quantity of
credit (Y) = £ /interest rate (X;), net worth (xz), credit
rating (X3), gross farm income (X,), land contract (Xg)_7}
The results of fitting this equation were Y = -38,796.51 +
4,716.54X; + .23, + 9,319.39X5 + 1.22X, + .31X
(1,136.97)***(.,07)** (1,669.56)%*%(,29)%** (,05)%**

The equation was acceptable because: (1) The adjusted
multiple correlation ceefficient was .82 with an R2 of .67.
(This was the highest of any equation fitted to cash-crop
farms data.) (2) The standard error of estimate was $12,685,
which was fairly low considering the range of data was from
$1,000 to $115,000 with a mean ef $48,053.25. (3) All ef
the variables in this equation had estimated ceefficients
wvhich were significant at less than ene per cent probability
level. (4) The signs of the estimated coefficients agreed
with the expected sign in each case. All of the estimated
coefficients had positive signs, which would indicate as
net worth, credit rating, gross farm income, and size of
land contract available increases in quantity the estimate
of the quantity of credit a cash-c¢rop farmer could borrew
increases.

One of the questionable features of this equation was
the value of some of its coefficients. For example: (1)
the coefficient fem net worth was only .23, which seems to
be en the low side, because one would expect, as the net

worth of a cash-crop farmer increases he should be able in
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fact to borrow a greater portion of it than 23 per cent as
indicated by this equation. (2) The coefficient of 9,319.39
fer credit rating seems to be reasonable. A change from
a "fair® to a "good" credit rating probably would enable a
cash-crep farmér to borrow this additional money. (3) The
coefficient of 1.22 for gross farm income seems to be some-
wvhat en the high side. This could be in compensation feor the
low coefficient of net worth, because these two factors had
a simple coerrelation of .73, although when making real estate
loans, farmers can easily borrow more than their estimated
gress income. (4) The coefficient of .31 for land centracts
seems to be low because a farmer probably would be able to
gét more than 31 per cent credit when buying land on a land
contract. Two of the estimated coefficients seemed to be
high and two low compared to expected values. The high
coefficients tend to compensate for the low coefficients
when considering the complete equation.

Dairy Farms

The best fit of the above equations for dairy farms
wvas the equation of the third fit which was quantity of
credit (Y) = f /[interest rate (X;), net werth (X,), gross
farm income (X4), age (X,), education (Xg), land contracts
(X9)_7/. The results of fitting this equation were Y =
(2,033.89)%* (.04)*** (,28) (101.87)%*k* (502.96)%**
+ oaug
(o10)%%x
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This equation was acceptable because: (1) The adjusted
miltiple correlation coefficient was .93 with an R* of .86
(this was the highest of any equation fitted to the dairy
farms data). (2) The standard error of estimate was $11,876,
which was fairly low considering the range of data was from
$5,000 to $156,500 with a mean of $46,248.42. (3) All of
the variables except gross farm income had estimated coef-
ficients which were significant at less than the one per
cent probability level. (4) The signs of the estimated
coefficients agreed with the expected signs for almost all
variables. One exception to this was the negative coeffi-
cient for gross farm income. This coefficient was pesitive
in equation three of the first fit. This was the equation
picked as best fitting prior to adding available land con-
tracts as a variable. The simple correlation between gross
farm income and land contract was .19, table 1l. Therefore,
although this simple correlation was low, the addition eof
land contracts changed the sign of the regression coeffi-
cient for gross farm income. Groess farm income and net worth
had a simple correlation of .71. Therefore, some of the
effect of gross farm income could be reflected in the coeffi-
cient of net worth. Another negative coefficient that was
not expecteﬁ was that of education. This negative coeffi-
cient is easier to rationalize than for gross farm income.

In the first place, there was net teo much variation in the

quantity of education among the farmers. Secondly, the
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younger farmers had the most education, (-.32 intercerrela-
tion between age and education), also the intercorrelation
between quantity of credit and education was -.16. There-
fore, the negative coefficient for education was not too
illogical.

The values of the estimated regression coefficients
seemed to be fairly close to the expected values, for
example: (1) The coefficient of net worth was .79, which
indicates that as the net worth of a dairy farmer increases,
he could borrow 79 per cent of the increase. For some ferms
of net worth this would be too high, while for ether forms,
too low. Therefore the .79 seems to be reasonable as an
average value for this coefficient. (2) The coefficient of
-.14 for gross farm income is too low. It indicates that as
gross farm income increases, a dairy farmer can borrow less
credit than before; this is illogical and in disagreement
with reality. This negative coefficient compensates for one
of the other coefficients that is too high, probably net
worth, which is highly intercorrelated with gross farm
income. (3) The coefficient ef -265.18 for age seems
reasonable as an average expected value, although this would
vary for different age groups. With an increase in age from
59 to 60 the quantity of credit would probably drop as much
as $265.18. On the other hand, however, an increase in age
from 25 to 26 would probably increase the guantity of credit
a dairy farmer could borrow. This indicates that a
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curvilinear equation with first a positive slope and then a
negative slope might fit this better. The straight line
form equation does not reflect adequately all the effects
of age. (4) The coefficient of -4,436.02 for education seems
te have the wrong sign in view of economic and logical rea-
soning. This coefficient indicates that as a dairy farmer
increases his education by ene year, the quantity of credit
available to him is reduced by $4,436.02. This regression
coefficient is probably reflecting the effects of some other
variable or variables. The simple correlation between age
and education was ~-.32. This negative correlation indicates
confounding effects with respect to education, though there
were no clear indications of compensating errers for other
variables in the coefficient of education. Another possible
reason for this negative coefficient for education coeuld be
bias in the respondents® answers, i.e., the lower educated
farmers could have over estimated their quantities of credit
as compared to the estimates of the higher educated farmers.
(5) The coefficient of 6,836.42 for interest rate seems to
be reasonable as an average expected value. This indicates
that if the farmer is willing to pay an average of one per
cent more he can acquire $6,836.42 more credit. By shifting
to different combinations of loans, some of which require
higher interest rates, a farmer is usually able to obtain
more credit with resulting higher interest rate.
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Beef Cattle Farms

The best fit of all the equations computed for beef
cattle farms was the equation of the third fit, which was
quantity of oredit (Y) = f /interest rate (X,), net worth
(Iz), credit rating (13), net farm inceme (x5), land con-
tract (Xg)_/. The results of fitting this were Y = -121,-
550.88 + 16,747.3211 + .8412 + 13,713.6413 + .007!5 + .2919.

(3,997.29)*** (,05)***(4,835.85)*%* (.43) (.08)%**

This equation was acceptabie because: (1) the adjusted
multiple correlatien coefficient was .89 with an R2 of .79;
(this was the highest for any equatioen fitted te beef cattle
farms data), (2) the standard error of estimate was $29,245,
which was fairly low considering the range from $8,000 to
$239,500 with a mean value of $99,904.12, (3) all of the
variables, except net farm income, had coefficients which
were significant at less than the one per cent probability
level, (4) the sign of the estimated eeefficients agreed
with the expected sign in each case. The coefficients of all
variables had positive signs, which indicates as a beef
cattle farmer's net worth, credit rating, net farm income and
size of land centract available increases in quantity, the
estimate of the quantity of credit he could beorrow increases.

The values of the estimated regression ceefficients
seemed te be fairly close te the expected values in mest
instances. For example: (1) The ceefficient of net werth
was .84 which indicates that as net worth of a beef cattle
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farmer increases, he could borrow 84 per cent of its increase.
For some forms of net worth as pointed out in the discussion
of this factor for dairy farms, this would be too high while
for other forms too low. Therefore this coefficient of .84
seems reasonable as an expected value of this coefficient.
(2) The coefficient of 13,713.64 for credit rating seems to
be reasenable as an average expected value. This indicates
a beef cattle farmer could borrow an additional $13,713.64
without any change in his net worth or other factors as his
credit rating changes from say "fair" to "good". (3) The
coefficient of .007 for net farﬁ income seems to be very low.
Further, the coefficient of this variable was not significant
at even the 10 per cent probability level. This coefficient
indicates that as a beef cattle farmer's net income or his
expected net farm income increases by $1,000, he can borrow
only an additional §7, which as pointed out above seems
very low. (4) The coefficient of .29 for land contract seems
to be low as a farmer should be able to borrow more than 29
per cent of a land contract with usual down payments. (5) The
coefficient of 16,787.32 for interest rate seems to be high.
This indicates if a farmer is willing to pay one per cent
more in interest rate he can acquire §$16,747.32 more credit.
By shifting to different combinations of loans which require
higher interest rate in some cases, the farmer is usually
able to obtain additional credit with resulting higher
interest rate. The quantity $16,787.32 seems to be a high
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estimate of this additional quantity.
Comparison of the Best Fits

One of the first differences evident among the best
fitting equations was that the variables included in these
equations were different for each type of farm. Only three
variables, interest rate, net worth, and land contract were
included in all the equations, while two variables, credit
rating and gross farm income, were included in twe of the
three types of farm equations. Net farm income, age and
education were included in only one equation. All other
variables were eliminated before the final equation. There-
fore, based on the number of best fitting equations the
variables were used in, interest rate, net worth and land
contract were the more important variables which affected
the quantity of credit. Second in importance, based en
number of equations, was credit rating and gross farm income,
followed by net farm income, age and education.

One of the causes of different variables in the final
equations for cash-crop, dairy and beef cattle farmers was
the precess of eliminating highly correlated variables. 1In
the instances of two highly correlated variables, for example
gross farm income and net farm income, only one variable
was selected for the revised equation. Thus some variables
that were fairly impertant to the different types of farms
may have been eliminated before the final equation. Omissien

of a factor from the final equation for a particular type of
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farm does not mean this factor is insignificant or unimpor-
tant. The effects of the variables that were eliminated
were reflected in the values of the remaining variables
which were correlated with the omitted variable.

Another difference was in the values of the different
regression coefficients fer net worth, which was only .23
fer cash-crop farmers as cempared to .79 for dairy farms
and .84 for beef cattle farms. This seems to indicate that
net worth is not as important to a cash-crop farmer as it
is té a dairy or beef cattle farmer in determining the quan-
tity of credit he can borrow en the capital market. These
coefficients indicate as the cash-crop farmert!s net worth
increases he can borrow only 23 per cent of the increase
compared to 79 per cent for dairy and 84 per cent for beef
cattle farmers. The low coefficient for cash crop farmers
indicates that there was a possibility of some ether factor
reflecting part of the effects of net worth. The high coeffi-
cients for dairy and beef cattle farmers indicates that there
wvas a possibility their values reflected seme positive effects
of another factor or factors.

Gross farm income and net worth in the cash-crop equa-
tion had a simple correlation of .73. The estimated coeffi-
cient of gross farm income was 1.22 which seems high based
on economic and logical reasoning. When these two factors
are considered together they seemed to indicate that part of
the effect of net worth was reflected in the coefficient of
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gross farm income. Another possible reason for the low
coefficient of net worth was that the simple correlation
between net worth and size of farm was .35, while the simple
correlation between gross farm income and size of farm was
«76. Therefore gross farm inceme rather than net worth is
more likely to reflect the effect of size of farm.

On the other hand, the coefficient of -.14 for gross
farm income for dairy farmers indicated that all the effects
of this factor were reflected in values of other coefficients.
The simple correlation between gress farm income and net
worth was .71, This and a fairly high .79 coefficient feor
net worth seemed to indicate in terms of economics that part
of the effects of gross farm income were reflected in the
coefficient of net worth. For dairy farmers, net worth
probably also reflected most of the effects of size of farm.
Little of the effect of size of farm could have been
reflected in the gross farm income coefficient which was -.14.

The coefficient of .007 for net farm income for beef
cattle farmers indicated most of the effect of net farm income
was reflected in another variable or variables. This ceeffi-
cient was reduced from 8.12 to .007 as a result of adding
land contract as a variable. This and the fact that the sim-
Ple correlation between land contract and net farm income was
«49 indicates that part of the effects of net farm income was
probably reflected in the coefficient for land contracts.

Another factor that could be reflecting part of the
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effects of net farm income is net worth. The simple correla-
tion between net farm income and net worth is only .25 but
that between gross farm income and net worth is .6l. Gross
farm income was not included in the final equation but its
effects should be reflected in net farm income (their simple
correlation was not computed) based on a prior knowledge.
Therefore, the coefficient of .84 for net worth which is
relatively high in terms of economic and logical reasoning
probably reflects part of the effects of gross and net farm
income.

Even though there are indications that the regression
coefficients for net worth, gross farm income, and net farm
income have compensating errors, the results indicate that
net worth is not as important to cash-crop farmers as to
dairy and beef cattle farmers in determining the quantity
of credit they can borrow. This conclusion is also supported
by the types of net worth these farmers own. For example:

A much higher percentage of a cash-crop farmer's net worth
is machinery and equipment than either dairy or beef cattle
farmers! net worth, A relative high percentage of the dairy
and beef cattle farmers! net worth is cattle, either dairy
cows or feeder cattle. Agricultural lenders will loan a
much higher percentage of value for cattle than for machinery
and equipment which depreciates fairly rapidly.

There was quite a degree of difference in the coeffi-

cients of interest rate, with 4,716.54 for cash-crop farmers
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compared to 6,836.42 for dairy and 16,747.32 for beef cattle
farmers. These coefficients indicate that interest rate had
more effect upon the quantity of credit a beef cattle farmer
could borrow than for either a cash-crop farmer or a dairy
farmer; by paying a one per cent increase in interest rate,
the beef cattle farmer estimated he had available almost
three times more additional credit than either of the other
type farmers.,

The coefficient of credit rating was 9,319.29 for cash-
crop farmers and 13,712.64 for beef cattle farmers. Inter-
correlations do not appear important in this instance. This
difference seems to be caused primarily by the differences
in the type of individual managing these respective types of
farms., For example, practically all the beef cattle farmers
were fairly well established farmers with a wide range of
credit experience as compared to quite a number of the cash-
crop farmers who were part time and/or "in and out®™ farmers.
Generally, cash-crop farmers surveyed appeared to be peorer
managers than beef cattle farmers. This difference is based
primarily on personal observations by the author during the
study.

One of the surprising results was that net farm income
was not significant in any of the equations and that it was
included in only one best fitting equation. This could be
explained by one of several possibilities: (1) there were a
few dairy and beef cattle farmers in the sample who had
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negative net farm incomes; (2) gross farm income rather than
net farm income is often used as a criterion for the farmer's
repayment ability by the lending agencies; (3) net farm income
is subject to wider pereentage fluctuations than gross farm
income and (4) high intercorrelations existed between this
factor and other factors, thus the coefficients for the
other factors probably reflected the influence of net farm
income.

The only variable used in all best fitting equations that
did not indicate any large degree of difference for the dif-
ferent type of farms was land contract. The various coeffi-
cients for land contract were .31 for cash-crop farms, .37
for dairy farms, and .29 for beef cattle farms. Therefore,
the availability of land contracts affected the quantity of
credit available for all types of farms about the same.

The relatively low regression coefficient fer land con-
tracts may be explained by the method used in measuring
avallable land contracts. For example, if a farmer estimated
he could purchase $60,000 worth of land on land contract with
$20,000 (one-third value) as down payment and if the farmer
had the $20,000 to finance the land contract, this was
recorded as a $60,000 available land contract which is the
independent variable in the study. However, the credit
acquired was treated as $40,000. Therefore, the regression
coefficient for available land contracts should not be one

as land contracts are not 100 per cent financed.
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Another possible reason for the low coefficients for
land contracts are the simple correlations between land
contracts and interest rate. These are -.36, -.31 and -.38
for cash-crop, dairy and beef cattle farmers respectively.
Though these simple negative correlations are not so large,
the coefficient for interest rate was greatly affected by
introducing land contracts. The respective changes were from
2,176.02 to 4,716.54 for cash-crop farmers; from 3,931.26 to
6,836.42 for dairy farmers; and from 8,299,12 to 16,747.32
for beef cattle farmers.

The Marginal Factor Cost Functions

A marginal factor cost function for credit for farmers
treats interest rate as a function of the quantity of credit
with other variables, net worth, credit rating, etc., held
constant. The list of variables used in fitting the average
cost functions (from which the marginal cest functions of
this study were derived) was based on the regression equa-
tions selected as "best®™ when the quantity of credit was
treated as the dependent variable.

Cash-crongarms

When the best fitting regression equation was recalcu-
lated with interest rate as the dependent variable, the
equation fitted to the cash-crop farms data was interest
rate (Y) = £ /quantity of credit (Xj), net worth (X5),
credit rating (X3), gross farm income (X4), land contract
(Xg)_7, with the following results:



5




Y = 7.74 + .000022X; - .000017X, - .62X; + .000031!4
(.0000053) ***(,0000047)***( ,11)***(,.000021)
- .00002319

(.0000033) #**
R = .58 R2 = ,34, standard error of estimate .87.

e o MFC = 7,74 + (2).00002211 - .00001712 - .6213 + .000031X,
= .000023x,

(Xl = Q = quantity of credit)

By varying the quantity of credit (xl) and using the
mean valuol of the oether variables the narginal factor cost
schedule was computed and is illustrated in Figure 2.

This marginal factor cost function when plotted, with
interest rate on X axis and quantity of credit on Y axis,
was a straight line because it was derived from a straight
line function. The residuals for this equation were pletted
about the regression line and their pattern indicated that
& curvilinear functien might fit the data better than a
straight line.

A curvilinear function was fitted to these data by
squaring the quantity ef credit term (Q) and then plotting
this against the scale of the unsquared term. This permitted
the function te curve upward when plotted with interest rate
en the Y axis and quantity ef credit on the X axis.

lFor mean values see Appendix B, Table 1.
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The equation fitted was interest rate (Y) = f /quantity
of credit (xl)z, net worth (X,), credit rating (X;), gross
farm inceme (X,), land centract (Xg)_7.

with the fellowing results:

Y = 8,05 + .00000000023!12 - .000018Xy5 - .54X4

(.000000000052) ***( ,0000048) *##( ,11) ***
+ .000023X, - .00002519
(.000021) (.0000034)***

R = .59, K% = .34 standard error of estimate .86

.". MFC = 8.05 + (3) .00000000023X;% - .000018X, - .54X,

+ ,000023X, - .000025X,

By varying the quantity ef credit Cxl) and using the
mean value of the ether variables, this curvilinear functien
was computed and is illustrated in Figure 2. The residuals
when plotted about the regression line indieated that the
curvilinear function fitted the data better than the straight
line function. This seems logical because as the cash-crop
farmer uses large quantities of credit over $60,000, the
interest rate startx te increase quite rapidly. This agrees
with the general observatien that after a certain limit is
reached, farmers are not able to borrow more money regardless
of the interest rate they are willing to pay. Thus, even-

t ually the MFC function will be a straight, vertical line
with perfect inelastieity.
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Dairy Farms

When the best fitting regression equation was recal-
culated with interest rate as the dependent variable, the
equation fitted to the dairy farms data was interest rate
(Y) = £ /quantity of credit (X;), net worth (X,), gross
farm income (X,), age (X7), education (Xg), land contract
(xglJ7

with the following results:

Y = 5.41 + .00001011 - .0000086X2 + .000000121(4

(.0000030) ***( ,0000028) *** (.000011)
+.0015X, + ,036Xg - .000017.X9

(.0040) (.023) (.0000039)**x*

R = .37, R? = .14, standard error of estimate .45.

« « MFC = 5.41 + (2) .OOOOIOX1 - .OOOOOBGX2

+ .0015X, + .036X8 - .000017X9 (Xl = quantity of

+ .00000012X4

credit)

By varying the quantity of credit (Xl) and using the

mean values2

of the other wariables, the marginal factor cost
schedule was computed and is illustrated in Figure 3.

This function when plotted, with interest rate on the
Y axis and quantity of credit on the X axis, was a straight
line because it was derived from a straight line function.

The residuals for this equation were computed and plotted

about the regression line and their pattern indicated that a

2For mean values see Appendix B, Table 1.
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curvilinear function might fit the data better than a
straight line function. The results of fitting a curvi-
linear function were not as good as the straight line
functien; therefore, the curvilinear function was discarded
and the straight line function was selected as the best
fitting MFC function for dairy farms.

This straight line function is reliable only over the
range of data for the dairy farmers, which was, as indicated
above, up to $156,500. Probably after this, the function
will be steeper than the slope of this straight line. This
conclusion is based on the conviction that after the average
dairy farmer surveyed borrows over $150,000, he would not be
able to get much more regardless of the interest rate he
would be willing to pay. Thus eventually the slope of func-
tion should be expected to change from .000020 to infinity.

Beef Cattle Farms

When the best fitting regression equation was recalcu-
lated with interest rate as the dependent variable, the
equation fitted for the beef cattle farms was interest rate
(Y) = £ /quantity of credit (X;), net worth (X,), credit
rating (x3), net farm income (X5), land contract (Xg)_7

with the following results:

Y = 5.86 + .0000058X; - .0000031X2 - .081X3 - .0000063X5

(.0000014)*** (,0000015)* (.092) (.0000080)
- .0000065X9

(.0000011) %%



N

————————




R = .48, R° = .23, standard error of estimate .487.

« o« MFC = 5,86 + (2) .ooooose(xl) - .00000311[2 - .081X3

- .0000063X5 - .0000083X,,

By varying the quantity of credit (X;) and using the
mean values3 of the other variables, the marginal factor
cost schedule was computed and is illustrated in Figure 4.

This MFC function, when plotted with interest rate on
the ¥ axis and quantity of credit on the X axis, was a
straight line because it was derived from a straight line
AFC function. The residuals for this equation were computed
and plotted about the regression line. Their pattern indi-
cated that a curvilinear function might fit the data better
than a straight line function. However, when a second
degree term was fitted for quantity of credit, no important
curvilinearity was revealed.

The linear function is reliable only over the range of
data for the beef cattle farmers which was, as indicated
above, up to $239,500. Beyond this quantity the function

will probably turn up.

3For mean values see Appendix B, Table 1.
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CHAPTER III
ESTIMATING A MARGINAL FACTOR COST FUNCTION FOR CREDIT
FOR CASH-CROP, DATRY AND BEEF CATTLE FARMERS
FROM DATA FOR ALL FARMS

In this chapter a marginal factor cost function will be
estimated on the basis of the data collected from all the
farmers included in this study, 29 cash-crop, 30 dairy and
29 beef cattle farmeré. This function will treat type of
farm as an independent variable.

In this chapter the first section following this intro-
duction will present a general comparisdn of the three types
of farms, cash-crop, dairy and beef cattle. The second
section will present the results of the first set of equa-
tions used for the individual farm types, when fitted to the
data from all farms. The third section will present the
results and a discussion of the revised equations. In the
fourth section the equation selected as best fit will be
presented. Also, in that section this best fitting equation
will be used to derive the marginal factor cost function for
credit.

General Comparison of the Cash-Crop, Dairy
and Beef Cattle Farms

The cash-crop farms were smaller in total acres opera-
ted than either the dairy or beef cattle farms, averaging
only 134.5 acres compared to 214.0 for dairy and 213.5 for
beef cattle, Table 13. This was caused in part by the

stratified sample of cash-crop farms, which required one-
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third of the farms to be 80 acres or under. The dairy and
beef cattle farm samples required only a farm with a few
milk cows (20 or under) or a few feeders (50 or under) and

this did not necessarily require a smaller farm in total

acreage.
TABLE 13
AVERAGE SIZE, YEARS OF FARMING, AGE, AND
EDUCATION, BY TYPE OF FARM, 88 FARMS,
SELECTED AREAS OF MICHIGAN, 1960
Size Farming

Type of Number (total Experience Age Education
Farm of farms acres) (years) (years) (grades)
Cash-crop 29 134.5 18.2 43.7 9.4
Dairy 30 214.0 20.0 46.5 9.4
Beef-cattle 29 213.5 20.6 46.1 10.6

Within the individual type of farm breakdowns, the
younger farmers had more education and in some instances
operated larger farms. When the three types of farms were
compared, the cash-crop farm operators were the youngest with
the least education while the beef-cattle farm operators were
the oldest with the most education. Thus, there was a high
correlation between education and type of farm as well as
between education and age of farmer.

The cash-crop farmers had the highest average off-farm
income of the three types of farms, about 250 per cent

greater than either the dairy or beef cattle farmers. This
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was because of the large percentage of operators of small
cash-crop farms had either a full-time or a part-time job
in addition to their farm operation.

For gross farm income, net farm income and total income,
averages per acre were calculated in addition to the average
per farm to give a better comparison among the types of
farm. The average cash-crop farm was much smaller than the
average dairy or beef cattle farm. The beef cattle farmers
had a very much higher average gross farm income per farm
and per acre, with the dairy farmers having the second high-
est per farm and the cash-crop farmers having the second
highest per acre, Table 14.

TABLE 14
AVERAGE OFF-FARM INCOME, GROSS FARM INCOME, NET FARM INCOME

AND TOTAL INCOME, BY TYPE OF FARM, 88 FARMS,
SELECTED AREAS OF MICHIGAN, 1960

Type of Off-farm Gross Farm Net Farm Total
Farm Income Income Income Income
Per Per Per Per Per Per
farm acre farm acre farm acre
(do:'.j (dO]. .T (dOIQ ) (dO].o) (d.O]. o) (dO]..)(d.OIQ ,
Cash-crop 1,724 9,119 67.80 2,649 19.69 4,392 32.60
Dairy 488 11,748 54.90 3,473 16.23 4,181 19.56

Beef-Cattle 611 37,513 175.70 5,335 25.00 6,179 28.92

The beef cattle farmers also had the highest net farm
income, as measured by both average per farm and per acre,

although the difference was not nearly as great as in gross
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farm income. The average net farm income per acre was

$25.00 for beef cattle farms compared to an average of

$19.69 for cash-crop farms and $16.23 for dairy farms.

When the total income was compared by type of farm, the cash-
crop farmers had enough off-farm income to more than off-set
the higher net farm income of the beef cattle farmers on an
average per acre basis but not on an average per farm basis.

The average credit rating by type of farm was positively
correlated with net worth, with the cash crop farmers having
the lowest average net worth of $46,133 and lowest credit
rating of 3.4, compared to an average net worth of $58,566
and credit rating of 3.5 for dairy farmers and a net wérth
of $78,713 and credit rating of 3.8 for beef cattle farmers,
Table 15, The average interest rate farmers estimated they
would have to pay for credit was negatively correlated with
credit rating and net worth. The interest rate was also
negatively correlated with quantity of credit, with the
quantity of credit being positively correlated with credit
rating and net worth.

The most significant difference among the types of
farms was the percentage of net worth the different types of
farmers estimated they could borrow. The beef cattle farmers
estimated they could borrow 142.3 per cent of their net
worth, compared to 117.5 per cent for cash-crop farmers and
only 91.3 per cent for dairy farmers. Thus, the type of

farm should be a significant variable when estimating the
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marginal factor cost function for credit.
TABLE 15
AVERAGE CREDIT RATING, NET WORTH, INTEREST RATE AND QUANTITY

GF CREDIT, BY TYPE QF FARM, 88 FARMS,
SELECTED AREAS OF MICHIGAN, 1960

Type of Credit Net Interest Quantity of
Farm Rating Worth Rate Credit
(dol.) (pct.) (dol.)
Cash-crop 3.4 46,133 6.4 54,203
Dairy 3.5 58,566 6.1 53,374
Beef-cattle 3.8 78,713 6.1 111,980

Simple Correlations Among the Independent Variables

There were some high simple correlations among the vari-
ous independent variables when these were computed for the
variables used in the equations fitted to the data of the
individual type farms. Therefore to determine if these or
other variables have high simple correlation when used in
equations fitted to all farms data, the simple correlations
among the variables used in the various equations were com-
puted. These appear in Table 16.

The simple correlations among the independent variables
were much lower for all farms than those for the particular
types of farms. There was only one simple correlation
above .40. This was between net worth and gross farm income

with a simple correlation of .62.
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Regression Equations Fitted
The data from all the farms were combined and used to
derive a marginal factor cost function with the type of farm
as one of the independent variables. The equations fitted
for all farms were, as for the individual type farm, simple
linear regression equations fitted by the least squares

method.
The First Fit

The equations used in the first fit for all farms data
were the same as the equations used in the first fit for the
individual type farms. The equations fitted and results of
these were:

(1) quantity of credit (Y) = f /interest rate (X;), net

worth (Xz), credit rating (X3), gross farm income (X4)_/

with the following results:

Y = 35,497.95 + 5,346.84X; + 71Xy + 3,150,624 + 74X,

(1,487.51)%%% (,03)**%*(1,704.84) (.07)%%x

R = .87, R® = .76, standard error of estimate $23,478

(2) quantity of eredit (Y) = f /interest rate (xl), credit
rating (X3), net farm income (X5), size of farm (Xg)_/
with the following results:
Y = 78,988.34 + 8,633.13X1 + 16,850.11X3 + 2.37X5 + 133.33X6
(2,634.42) %% (2,874.87)%%% (,49)%%** (20,38)%%x
R

R = .50, = ,25, standard error of estimate $41,177
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(3) quantity of credit (Y) = f /interest rate (Xl), net
worth (X,), gross farm income (X,), age (Xy), education
(xg)_7
with the following results:
Y = -17,464.02 + 47,404.07X; + 72X + 7.68X

2 4
(14,591.53)** (,04)**x%(,69)*%*x(1,144.15)

- 525.77Xy

- 1,962.64Xg
(5,563.10)

R = .87, R® = .75, standard error of estimate §$23,580

One of the apparently surprising results of this fit was
that the estimated coefficients of all the variables in equa-
tion two were highly significant, although the B® vas very
low, .25, and the standard error of estimate high, $41,177.
The first and third equations indicated a fairly good fit
with B> of .75, and standard error of estimates of approxi-
mately $23,000, although both of these equations included
some variables whose estimated coefficients were not signi-
ficant even at the 10 per cent probability level.

Improving the standard error of estimates and increasing
the mumber of significant variables, for the same equation,
were two factors considered in selecting new equations to be

fitted to all farms data.,
Second Fit

There were not any equations fitted to all farms data
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comparable te the secend fit of the individual type farms.
The precedure fer the second fit invelving the data feor all
farms was similar to the procedure used foer the third fit
for the individual type farms. The best fitting equatien
frem prior fits, in this instance from the three equations
used in the first fit, was selected and medified to include
available land contracts and type of farm as independent
variables. The equatien fitted was quantity ef credit (Y) =
f [Interest rate (X;), net worth (X;), credit rating (X3),
gress farm income (x4), land contract (19) , cash-crep farm
(X;9), dairy farm (X;;), beef cattle farm (X;,) 7
| with the following results:
Y = -50,191.14 + 8,310.01X; + .75Xp + 3,437.76Kg + 24X,
(1,341.,05)*** (,03)*** (1,467.60)* (.07)*
+ .20Xg - 3,757.72X;, - 10,099.35X;; + 13,821.12X;,
(.03)%**  NC NC NC
R = .91, R® = .82, standard errer of estimate $20,139
The dummy variable technique was used fer the type of
farl,‘for quple, for cash-crep farms data xlo =1; xn = 0;
xlz = @, while for dairy farms data xm = 0; xn = 1; and
xlz = 0, The computer would net handle three dummy variables;
therefore, X;, was deleted frem computer computatien and the

regression coefficient fer X;, was computed later.l When the

1g¢e Appendix A for complete details of the methed used.
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coefficient for X;, was computed, the coefficients of X;q
and X;; and the "A" value had to be adjusted. Since the
coefficients of im and X;; had to be adjusted, the standard
errors for these variables were not accurate, therefore,
neither the standard error nor the *t" test values are pre-
sented for Xj;g, X;; and Xj5. The sfaﬁdard errors computed
for X;0 and Xj;, even though not applicable, indicated that
the type of farm variables were highly signifiecant.

This equation indicated improvement in three important
aspects over the prior best fitting equation. These improve-
ments were: (1) The coefficient of multiple determination
improved from .76 to .82. (2) More variables were significant
and at a higher level of significance. (3) The standard error
of estimate decreased from $23,478 to $20,139, which improved
the estimating quality of the equation.

Selection and Acceptability of Best Fitting Equation

The regression equations computed from the data of all
farms were fitted to these data for the purpose of selecting
the best fitting equation to be used in computing the marginal
factor cost function for credit. The best fit of all the
equations computed from the data of all farms was the equa-
tion of the second fit which was quantity of credit (Y) = f
/interest rate (X,), net worth (X,), credit rating (Xa),
gross farm income (X4), land contract (Xg), cash-crop farm
(X;0), dairy farm (X37), beef cattle farm (X33)_7. The
results of fitting this equation were Y = -50,191.14 +
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8,310.01X; + .75X, + 3,437.45X, + .24K, + .29K - 3,757.72K

3 10

- 10,999.35%,, + 13,821.12X12.

The bases for selecting the best fitting equation were
the same as those for selecting the best fitting equation for
the individual type farm. These were: (1) the adjusted
multiple correlation coefficient and multiple determination
coefficient, (2) standard error of estimate, (3) number of
variables whose coefficients were significant and level of
significance, (4) distribution of the residuals when plotted
about the regression line, (5) the signs and values of the
estimated regression coefficients and (6) the simple corre-
lations among the independent variables.

This equation was acceptable because: (1) The adjusted
multiple correlation coefficient was .91 with an R? of .82.
(2) The standard error of estimate was $20,139 which was
not too high considering the range of data was from $1,000
to $239,500. (3) The variables all had coefficients which
were significant. (4) The signs of the estimated coeffi-
cients agreed with the signs expected on the basis of theory
and a prior knowledge. The variables, interest rate, net
worth, credit rating and land contract had positive coeffi-
cients. This is in agreement with what farmers can in fact
do. The type of farm variable had cash-crop and dairy farms
with negative coefficients and beef cattle farms with a
positive coefficient. This agrees with the expected because

of the higher gross farm income and type of net worth the
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beef cattle farmer, with ether things equal, can berrow
more money. This was substantiated by the marginal facter
cost functiens for credit when computed by type of farm.

The values of the type of farm coefficients seemed to
be fairly close te expected values. For example: (1) The
coefficient ef cash-crop farms was = -3,757.72, which indi-
cates the cash-crop farmer's credit or available credit en
the money market would be #3,757.72 less than the average
farmer's, The coefficient for dairy farm was -10,999.35
which indicates his available credit is $10,999.35 less than
the average farmer. The coefficient for beef cattle farm was
13,821.12, which indicates the beef cattle farmer could get
$13,821.12 more credit, with other things equal, than the
average farmer. These values seem to be very reasonable
estimates of the actual differences that exist ameng these
types of farmers and quantities of credit they can berrow.
(2) The ceefficient of net worth was .75, which indiocates
that as a farmer's net werth increases he can borrew 75 per
cent of the increase. This compares favorably with .75 for
dairy and .84 for beef cattle farmers from the regression equa-
tions for the individual type farms. This value is much
higher than .23 fer cash-crep farmers on an individual farm
basis. It tends to be an average for cash-crop, dairy and
beef cattle farmers. The differences in this value for the
individual type farms are toe great to combine inte one value

to represent all farmers. (3) The coefficient for credit
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rating was 3,437.75 which indicates as a farmer's credit
rating changes one classification he can borrovr$3,437.75
additional meney or purchase this much more en credit. This
value seems to be reasonable because a farmer's credit rating
greatly affects his ability te borrew and in most instances
the amount of credit extended te him. (4) The ceoefficient
of 8,310.01 for interest rate seems to be on the high side
of expected value because of policies of lending institu-
tions. They de net increase the size ef a farmer's loan
just because he is willing to pay a higher interest rate.
They loan money at a fixed interest rate and the quantity of
the loan is determined by the farmert's assets and other
qualities. Farmers can usually get more money by changing
the combinations of loans with higher interest payments.
However, $8,310.01 seems a high estimate of the average
inecrease due to one per cent change in the interest rate.
The Marginal Factor Cost Functions

The regression equation selected as the best fitting
equation was fitted with the quantity of credit as the
dependent vgriable. To facilitate the computing of the mar-
ginal facter cest function this equation, using the same
variables, was refitted with interest rate as the dependent
variable and quantity of credit one of the independent
variables. Thus, the equation fitted was interest rate (Y) =
f /quantity of credit (Xi), net worth (X,), credit rating
(X3), gross farm income (X ), land contract (Xg), cash-crop
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were indicated and discussed in the chapter en the individual
type farm. After the quantity of credit passes beyond this
range the function will likely curve upward until it becomes
a vertical (straight) line. This is because of the fact, that
after a farmer borrows his limit at the market rates of all
lending agencies, epen acceunts, land contracts, etc., he will
reach a point where he cannot berrew any mere moeney regardless
of the interest rate he is willing to pay.

There was:not much difference in the marginal factor
cost functions derived by this methed, as can be readily seen
in Figure 5, for the different types of farm., The cash-crep
functien (based on the one derived for only cash-crop farmers)
vas decreased and the beef cattle functien increased. Due to
the large degree of difference in the marginal factor cost
functions fler the type of farm between types of farms, this

function does not seem to offer very much.
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CHAPTER IV
SUMMARY AND CONCLUSIONS

The primary objective of this study was to estimate and
describe the marginal factor cost functions for credit for
selected cash-crop, dairy and beef cattle farmers of Michigan.
The data necessary to derive these marginal factor cost
functions were collected by personal interview from these
three types of farms. Therefore, these functions represent
the farmers! estimate of the marginal factor cost of credit
available to them at various interest rates. Thersecondary
objective was to determine the factors which significantly
affect the quantity of credit the different types of farmers
estimated they could borrow.

Three counties were selected, one for each type of farm,
i.e., Saginaw for cash-crop, St. Clair for dairy and Lenawee
for beef cattle., These three counties constituted the sample
area. See Chapter I for details.

The questionnaire used to collect these data was designed
to collect data on certain factors considered to significantly
affect the quantity of available credit. These factors were:
(1) interest rate, (2) net worth, (3) farmers! credit rating,
(4) gross farm income, (5) net farm income, (6) size of farm,
(7) age, (8) education, (9) land contracts, (10) off-farm

income and (11) farming experience.
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Results and Conclusions

Some of the more important characteristics of the farms

will be given and compared, by type of farm to get a clearer

picture of the basic characteristics of the farms from which

data were collected. These were:

1.

The cash-crop farms were smaller in total acres
operated than either the dairy or beef cattle farms,
averaging only 134.5 acres compared to 214.0 for
dairy and 213.5 for beef cattle farms.

The cash-crop farmers were slightly younger, with
an average age of 43.7 years as compared to 46.5
for dairy farmers and 46.1 years for beef cattle
farmers.,

The cash-crop farmers, although younger, did not
have as many years of farming experience, averaging
18.2 years compared to 20.0 for dairy and 20.6 for
beef cattle farmers.

Within the individual type farms, the younger
farmers had more education than older ones.
Although the cash-crop farmers were younger they
had only an average of 9.4 years of education com-
pared to 9.4 for dairy and 10.6 for beef cattle
farmers.

The dairy farmers had the lowest average off-farm
income with $488 compared to $1,724 for cash-crop

and $611 for beef cattle farmers.






6.

9.

10.
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The beef cattle farmers had the largest average
gross farm income per farm and per acre, by a large
margin, with $37,513 per farm and $175.70 per acre
compared to only $9,119 and §67.80 for cash-crop
and $11,748 and $54.90 per farm and per acre
respectively for dairy farmers.
The beef cattle farmers also had the largest
average net farm income with $5,325 per farm and
$25.00 per acre compared to only $2,649 and $19.69
for cash-crop farmers and $3,473 and $16.23 per
farm and per acre respectively for dairy farmers.
There was not as much difference in total income
as in other incomes because the cash-crop farmer
had more off-farm income and other income, such as
wives! salaries, interest payments, dividends, etc.,
than the dairy or beef cattle farmers. Thus, the
cash-crop farmers! average total income was $4,392
per farm and $32.60 per acre compared to $4,181
and $19.56 for dairy and $6,179 and $28.92 per farm
and per acre, respectively, for beef cattle farmers.
The beef cattle farmers had the highest credit
rating with an average of 3.8 (out of a possible
4,0) compared to a 3.4 for cash-crop and 3.5 for
dairy farmers,
Cash-crop farmers had the lowest net worth, with an

average of $46,133 compared to $58,566 for dairy
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and $78,713 for beef cattle farmers.

11. Based on their estimates, beef cattle farmers could
borrow an average of $111,980 with an average
interest rate of 6.1 compared to cash-crop farmers
who could borrow an average of $54,203 with an
average interest rate of 6.4 or dairy farmers who
could borrow an average of $53,374 with an interest
rate of 6.1,

12, One of the most significant differences among the
types of farms was in the percentage of net worth
they estimated they could borrow. These percentages
were: beef cattle farmers--142.3 per cent, cash-
crop farmers--117.5 per cent and dairy farmers--
91.3 per cent.

Selecting the Best Fitting Eguafions

Several equations were fitted to the data for the indi-
vidual type farms and to the data of all farms. First,
equations were fitted using the quantity of credit as the
dependent variable and the other factors, interest rate, net
worth, credit rating, gross farm income, net farm income,
size of farm, age, and education, in different combinations
as the independent variables. Land contracts were not con-
sidered in the first and second fits but were added as one
of the independent variables in the equations for the third
fit.

The "best" equation was selected from the equations
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fitted for each type of farm and for all farms. Things con-
sidered in selecting the "best® fit were, (1) the adjusted
multiple correlation coefficient and multiple determination
coefficient, (2) standard error of estimate, (3) number of
variables whose coefficients were significant and level of
significance, (4) sign and magnitude of coefficients in
relation to theoretical consideration and related facts,
(5) simple intercorrelations and (6) the distribution of
unexplained residuals.

The best fitting equation for cash-crop farms was
quantity of credit (Y) = f /interest rate (X;), net worth
(X2), credit rating (X3), gross farm income (X4), land
contract (Xg)_7/

with the following results:

Y = -38,796.51 + 4,716.54X; + .23X, + 9,319.39X, +

(1,136.97)%** (,07)%** (1,669,.56)*%*
1.22X, + .31X,
(29)%%% (,05)%**

R = .82, R® = .67, standard error of estimate $12,685

The best fitting equation for dairy farms was quantity
of credit (Y) = f /interest rate (X;), net worth (X,), gross
farm income (X ), age (Xy), education (Xs), land contract
(XQ)J

with the following results:

Y = 15,288.64 + 6,836.42%; + .79Xp - .14X, - 265.18Xy

‘(2,033.89)** (.04)%x%x (,28) (101.87)%*
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+ 4,436.028g + .37X

9
(502.96)%%x  (,10)%%*
R = .93, R® = .86, standard error of .estimate $11,876

The best fitting equation for beef cattle farms was
quantity of credit (Y) = f /interest rate (X;), net worth
(X,), credit rating (X3), net farm income (X5), land con-
tract (Xg)_/

with the following results:

Y = -121,550.88 + 16,747.32X, + .84X, + 13,713.64X_ +

1 3
(3,997 .29)%%% (,05)%%% (4,835,85)%*
.007X5 + 29X
(.43) (.06) %%
R = .89, R® = .79, standard error of estimate $26,245
The best fitting equation to the data of all farms was
quantity of credit (Y) = f /interest rate (X;), net worth (x,),
credit rating (X3), gross farm income (X,), land contract
(Xg), cash-crop farm (Xlo), dairy farm (Xll), beef cattle
farm (X32) 7
with the following results:
Y = -50,191.14 + 8,310.01X; + .75X, + 3,437.75X,4 + .24X,
(1,341.05) %% (,03)**%(1,467.60)% (.07)%*
+ 29Xg - 3,757.72X10 - 10,999.35X11 + 13,821.12112
(+03) #kx NC NC NC

2

R = .91, R® = .82, standard error of estimate $20,139.

Summary of Factors Affecting Quantity of Credit

As previously pointed out the various regression
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equations were fitted with quantity of credit as the dependent
variable. This was done to derive a best fitting equation
for variables affecting quantity of credit.

The basis for specifying the order of importance of these
factors were: (1) the number of final best fitting equations
which included this factor, (2) the value of the estimated
regression coefficient for this factor, (3) the significance
level of this factor as determined by the "t® test used and
(4) simple correlations with other factors.

The regression equations selected as the best fitting for
individual farm types,(i.e., cash-crop, dairy and beef cattle)
indicated the following.

l. Net worth was the most important variable for all

types of farmers. The respective coefficients of
23, .79 and .84 for cash-crop, dairy and beef cattle
farmers indicated that net worth was more important
to dairy and beef cattle farmers than to cash-crop
farmers. The "t" test of 3.30, 17.87 and 18,80
indicated that net worth significantly affected

the quantity of credit for all three types of
farmers.

One of the probable reasons for the low regres-
sion coefficient for net worth for cash-crop farmers
was the simple correlation of .73 between net worth
and gross farm income for these farmers. Part of

the effect of net worth was probably reflected in
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the coefficient of gross farm income, which was
1l.22., On the other hand, part of the effect of
gross farm income (coefficient of -.14) was
probably reflected in the coefficient of net worth
for dairy farmers. The simple correlation between
these two factors for dairy farmers was .71l. By
the same reasoning, part of the effect of net farm
income (coefficient of .007) was probably reflected
in the coefficient of net worth for beef cattle
farmers although the simple correlation between net
worth and net farm income was only .25 for beef
cattle farms.,

Interest rate was second in order of importance as
rated oﬁ the above basis. The respective "t® test
of 4.15, 3.36 and 4.19 for the coefficienté of this
factor for cash-crop, dairy and beef cattle farmers
indicated it was highly significant for all three
types of farmers., The coefficients 4,716.54,
6,836.42 and 16,747.32, respectively, for cash-
crop, dairy and beef cattle farmers indicated that
interest rate has a greater affect on the availa-
bility of credit for beef cattle farmers than for
either dairy or cash-crop farmers.

There were not any other independent variables
highly correlated with interest rate. Land con-

tracts had the highest correlation with -.36, -.31
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and -.38 for cash-crop, dairy and beef cattle farmers,

respectively.

Land contracts or the availability of land contracts
rated a very close third in importance. This factor
was highly significant as indicated by "t*® tests of
6.32, 3.57 and 4.69 for cash-crop, dairy and beef
cattle farmers. There was not much difference in
the coefficients for the different type farms which
vere .31 for cash-crop, .37 for dairy and .29 for
beef cattle farmers.

The simple correlation of ;49 between net farm
income and land contracts for beef cattle farmers
indicated a possibiiity that the regression coeffi-
cient for land contract did reflect some of the
effects of net farm income, (whose coefficient was
.007).

Credit rating was included in the best fitting equa-
tions for cash-crop and beef cattle farmers. It

was significant in both of these equations with "t®
test of 5.58 for cash-crop and 2.84 for beef cattle
farmers. The respective values of the coefficients
of 9,319.39 and 13,713.64 indicated that credit
rating had greater influence on the estimated quan-
tity of credit for beef cattle farmers than for
cash-crop farmers.,

There was not much indication that the values of
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these coefficients were affected by other factors,
There were not any very high simple correlations
between credit rating and other factors. The
highest were .40 and .39 with gross farm income
for beef cattle and cash-crop farmers respectively.

After these four factorsg determining the degree of
importance becomes more difficult; therefore, the other
factors will not be assigned an order of importance.

Gross farm income was included in two of the final equa-
tions, cash-crop and dairy cattle. Its regression coefficient
was highly significant for cash-crop farmers ("t® test of 4.19)
but was not significant for dairy farmers ("t"~tést .51). As
pointed out above this factor was highly corrélated with net
worth, Probably the regression coefficient of 1l.22 for cash-
crop farmers and -.14 for dairy farmers reflected some
effects of net worth,.

Net farm income, age, and education were the other varia-
bles included in at least one final equation. Each was
included in only one final equation. Net farm income was in
the final equation for beef cattle with a coefficient of
007 and a "t" test of .02, It is readily apparent that it
was not statistically significant. The effects of this factor
were probably reflected in the coefficients of land contracts
(intercorrelation .49) or net worth (intercorrelation of .25).

Age and education were included in the final equation

for dairy farmers. Both of these factors were significant as
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indicated by "t" test of 2.60 for age and 8.82 for education.
The value of their coefficients indicated education had a
greater effect on quantity of credit than age. These values
were -265.18 for age and -4,436.02 for education. As pointed
out in the discussion of the acceptability of this equation,
the negative sign for education seems to be contrary to
logic. Though the simple correlations between either of
these factors and other factors were not large (the highest
was a -.32 between age and education), the regression coeffi-
cient for education may reflect some of the negative effects
of age.

Summary of Factors Affecting Interest Rate

This summary of factors affecting the interest rate is
based on equations which treat interest rate as a function of
a list of independent variables. The list of variables was
secured from the best fitting regression equations treating
quantity of credit as the dependent variable. Therefore, some
variables which might have had statistically significant
effects on interest rate could have been eliminated during the
process .. of revising the equations. The variables considered
were: quantity of credit, net worth, credit rating, land
contracts, gross farm income, net farm income, age and educa-
tion.

When the regression equations were fitted with interest
rate as the dependent variable, the results indicated that

all the factors did not significantly affect interest rate.
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For example: The regression coefficients for age, education,
net farm income and gross farm income indicated these factors
had very little effect on interest rate. Quantity of credit,
net worth and availability of land contracts were the factors
that had significant effects on interest rate for all farms.
Credit rating had a statistically significant effect on
interest rate for cash-crop farmers but not for beef cattle
farmers.

Quantity of credit seemed to have the greatest effect of
all the factors considered. This factor had a greater effect
on the interest rate for cash-crop farmers than for either
dairy or for beef cattle farmers. It had a lesser effect
upon beef cattle farmers than for dairy farmers. These
effects are indicated by their respective marginal factor
cost functions.,

Marginal Factor Cost Functions

A marginal factor cost schedule of credit was derived
for each type of farm in Chapter II by varying the quantity
of credit and using mean valuesl (for the individual type of
farm) of the other variables in the equation. The equations

for marginal factor cost were used in computing these
d
schedules were MFC = a + 2b,Q + b X or a + 3b Q% +
bixi depending upon type of function fitted.
i=2

lFor mean values see Appendix B, Table 1.,
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The marginal factor cost function for cash-crop farmers
was MFC = 8.05 + (3) .00000000023Xf - +000018Xp - .54X, +
.000023X4 - .000025X9 (X1 = quantity of credit).
The marginal factor cost function for dairy farmers was

MFC = 5.41 + (2) .000010X1 - .0000086X_ + .00000012x4 +

2

.0015X,, - .000017X (X1 = Q - quantity of credit).

7
The marginal factor cost function for beef cattle farmers
was MFC = 5.86 + (2) .000058X, - .0000031X, - .081X, -
.0000063X5
These marginal ¢€ost functions were plotted on one chart,

- .0000065X9 (Xl = Q = quantity of credit).

Figure 6, to get a better comparison of the functions for the
different type farms. It is readily apparent that the average
dairy farmer studied thought he had to pay higher interest
rates for quantities of credit up to $35,000 than either the
average cash-crop or beef cattle farmer. On the other hand,
the average beef cattle farmer studied estimated he could get
credit at a lower rate of interest than the other two types
of farmers after a small quantity has been secured. This may
be due to several reasons. (1) The average cattle farmer

as pointed out before had a much larger gross farm income

than the average dairy or cash-crop farmer studied. (2)
Feeder cattle offer a fairly risk free enterprise from the
lender's viewpoint. (3) Beef cattle farmers were better
credit risk men. A high percentage of the beef cattle
farmers had an "excellent® (the highest) credit rating.

Cash-crop farmers estimated they had to pay the same
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interest rate as beef cattle farmers up to a quantity of
about $20,000. Thereafter the cash-crop farmer's interest
rate increased faster than either dairy or beef cattle
farmers. This may be due to several reasons. (1) The
curvilinear function used permitted the interest rate to
increase much faster than a straight line function. (2)
Type of assets owned by the cash-crop farmers were different
from those owned by other type farmers. A fairly high per-
centage of the net worth of cash-crop farmers is in the form
of machinery and equipment which is not considered as good
for security as dairy cows or beef cattle. (3) A greater
fluetuation in gross and net farm income for cash-crop
farmers as compared to dairy or beef cattle farmers.

These marginal cost functions are reliable only for the
range of data for the respective types of farms. The range
of data for quantity of credit was up to $115,000 for cash-
crop farmers, $156,500 for dairy farmers and $239,500 for
beef cattle farmers. Although the range of data for cash-
crop was up to $115,000, the curvilinear function is probably
unreliable for this amount. The interest rate begins to
increase very rapidly after about $50,000 -- probably too
fast, even though this function fitted the data better than
a linear function over most of the relevant range.

Quantity of credit to be borrowed had the greatest
effect upon the interest rate of all the variables considered

for all the individual type farms and for all farms combined.
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Quantity of credit had a greater effect oen the marginal
factor cost of credit feor cash-crop farmers than either dairy
or beef cattle farmers. Net worth and availability of land
centracts are the only ether variables affecting the interest
rate to any significant degree. The regression coefficients
fer these factors indicated they also affected the cash-crop
farmers more than either dairy or beef cattle farmers.

After the marginal factor cost functiens for credit were
obtained as discussed abeve anether set was derived by using
the grand means® (mean of data for all farms) of the other
variables instead of the means for each type'of farm. The
functions eliminate differences among types of farms due to
different values of the independent variables, These func-
tions were computed and are illustrated in Figure 7. As it
can be readily seen there were not any signifieant differences
in the marginal facter cost functiens at the higher quantities
of credit when computed using the type eof farm means for the
variables, net worth, credit rating, net farm income, etc.,
than when computed using the grand mean of these variables.

At the lower quantities (actually the more meaningful
quantities) ef credit there were some differences. For
example, from Figure 7 where marginal factor cost functiens
were computed with the grand mean values, a loan ef $25,000

would cost all types of farmers an interest rate of

2rer grand means see Appendix B, Table 1.
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approximately 5.5 per cent. Whereas, the marginal factor
cost functions of Figure 6 indicate a loan of $25,000 would
cost cash-crop farmers 5.5 per cent, dairy farmers 5.8 per
cent and beef cattle farmers 5.4 per cent., By using the
grand means, the beef cattle farmers! interest rates were
decreased and dairy farmers! interest rates were increased.
The marginal factor cost curves that would best represent the
average cash-crop, dairy or beef cattle farm studied are in
Figure 6 where the means of each particular farm type were
used. The mathematical marginal factor cost functions can be
used with individual quantities for the variables, net worth,
gross farm income, etc., to fit a particular farm, to compute
either the quantity of credit forthcoming at a certain price
or the interest rate payable for a certain quantity of credit.

One other marginal factor cost function was computed.
This was from the data for all farms to obtain a general
function with the types of farm included as independent
variables. The marginal factor cost function based on the
data for all farms was MFC = 6.64 + (2) «0000090X, -
.0000063X2 - .27X3 - .00000014X, - .0000098X, + .07QX10 +
«0079X19 = 071X 5. (Xl = Q = quantity of credit). The
marginal factor cost schedules were computed by varying
the quantity of credit (Xl), using the grand means for X,
through Xg while using Xlo = 1; X317 = 0; X32 = 0 for cash-
crop farmers, Xjg = 0; Xj7 = 1; X;5 = 0 for dairy farmers
and X309 = 0; X371 = 0; Xj5 = 1 for beef cattle farmers. These
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were computed and are illustrated in Figure 5, Chapter III.
Based on these results as indicated by Figure 5, there was
only a small degree of difference in the marginal factor cost
function for the three different types of farmers. For
example, for a $15,000 loan the cash-crop farmer's cost would
be 5.5 per cent, dairy farmer's cost 5.4 per cent and 5.3
per cent for beef cattle farmers. Of course, the biggest
objection to the use of this function to represent a parti-
cular type of farm is that this difference of approximately
.1 per cent remains constant throughout the function. This
is very different to what was indicated by the marginal
factor cost functions for the particular types of farms,
Figure 6 and Figure 7. Therefore, this function would not
be useful to represent the individual types of farms.

Based on the various marginal factor cost functions
computed and schedules plotted the marginal factor cost
functions of credit computed by using individual type farm
data and mean values for the particular type farm represent
t he cash-crop farmert!s, dairy farmerts and beef cattle
farmer's marginal factor cost functions of credit better
than any other function computed. These marginal factor
cost schedules are illustrated in Figure 6.

Possible Implications of Results

As pointed out in the introduction, this study was not

designed as a problem solving type study but as a descriptive

study. The primary objective was to derive and describe the
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marginal facter cost functien for credit for Michigan's cash-
crop, dairy and beef cattle farmers. Though the results do
not solve any problem there are several areas in which they
may be used. The two primary uses of the results are in the
areas eof:

1. (a) Research werk, especially in budgeting and
ﬁrogranming where the quantity ef credit available
to a farmer to carry out certain projects or adjust-
ments on the farm is required.

(b) Supply response work where there is a need to
know the quantity of credit farmers think they
have available to use in estimating their produc-
tion of farm commodities.

2. Extension work with farmers in the field of
credit.,

There have been numerous studies made in the past, a
few of these were mentioned briefly in the introduction, which
have required some kind of estimate as to the quantity of
credit available to a farm or a farmer under a specified set
of circumstances. In the past, almost all of the researchers
carrying out these types of studies had to assume a set of
rules or guides which would determine the quantity of credit
available to the farm or farmer. The mathematical marginal
factor cost functions derived in this study can be used to
estimate the quantity of credit available, with the researcher
having to estimate or know only the interest rate the farmer
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can pay or is willing to pay for credit. The value ef the
other variables such as net worth, gross farm income, net
farm income, etc., will prebably be known by the researcher.
If net, then the marginal factor cost function with the mean
of the particular type farm that he is working with can be
used to estimate the quantity of credit such a farm could
regard as available on the capital market.

These results can be used by extension economists work-
ing with farmers in the field of credit. For example, it
could be pointed out that farmers think credit is available
at a cheaper rate for use in dairying than for use in cash-
crop farming or at an even cheaper rate for use in buying
feeder cattle and feeding them out to market weights. Also
that it might be easier for the cash-crop farmer to expand by
adding livestock to his program rather than expanding through
more acres ef cash-creps based on the cost of credit available
for these additional enterprises. The variables used in making
estimates have to be adjusted to fit a particular farmer;
even then the functions should not be expected to estimate
the exact amount of credit a farmer could borrow en the capi-
tal market. In additien to substantial standard errors of
estimate, it must be stressed that the estimate is of what
farmers think they can borrew not of what they can actually
borrow. These marginal facter cost functions should serve,
however, as breoad outlines as to the quantity of credit a

particular type farmer or a particular farmer can borrow.
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The results of this study should benefit extension
economists by giving them a clearer picture of the credit
market the different types of farmers think they face. The
knowledge of the type of marginal factor cost function the
different types ef farmers think they face should be of use
te extension personnel werking in the field of farm credit.
These functiens can be applied to the situation of a begin-
ning farmer or a persen wanting te start farming (with
modifications) to get an estimate of the quantity ef ecredit
he ceuld berrow te commence farming based on his present
thinking, net worth, credit rating, estimated gress farm
inceme and ether factors.

Anether important way these results can be used by
extension economists is te give farmers an indiecatien of the
impertance of their credit rating. The results of this
study indicated that a farmer's credit rating is very impor-
tant not enly in aiding the farmer in getting a lean but
also in determining the size of that lean. Based on the
estimated coefficients of $9,319.39 for cash-crop farmers
and $13,713.64 for beef cattle farmers, the value of the
farmert!s credit rating is very high. These coefficients
indicate that as a farmer's credit rating changes from one
classification to another; i.e., from "fair® to “good" or
from "goed®™ to "excellent®, it increases the quaﬁtityiof
credit available by approximately $10,000. This informa-
tien should be very useful in stressing to farmers the
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importance of keeping an unblemished credit rating.

Some secondary uses of these marginal facteor cost
functions might be:

l. In the teaching field

2. As an aid to the various lending agencies.

These marginal factor cost functions and the method
used to derive them could be used in the classreom to 1llus-
trate how marginal factor cost functions can be derived from
farm data and also to make realistic cemparisons ameng the
three different types of farms.

Varieus lending agencies probably weuld be interested
in what farmers think cencerning the quantity of credit
available te them under the present policies of these lending
agencies. If these marginal facter cest functions basad on
farmers! estimates of the quantity of credit available te them
varies to a significant degree from what the lenders are will-
ing te loan, this would indicate the farmers are not well
informed as to the pelicies of the lending agencies. Of
course these functions include farmers! estimates of the
value of land centracts available to them en a credit basis
over which established lending agencies have little centrol;
therefore, these would not be expected to coincide too
closely with marginal factor cost functions derived from
the lender's viewpoint.

Anether study of marginal factor cost functions for
credit, with the data collected frem lending agencies might
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be worthwhile. As mentioned above some allowances would
have to be made for land contracts and ether sources that
are not controlled by the regular established lending agen-
cies., A study of this kind should be valuable for two
reasons:

l, The marginal factor cest function derived from the
lender's viewpoint weuld serve as a check on the
functiéns derived in this study.

2. If there was much difference in the twe methods,
this would indicate that farmers are not well
informed concerning their credit possibilities and
that more information should be extended te
farmers, through the various erganizations, on
the policies of the different lending agencies.

Other studies should give more attention to different

kinds of collateral (cleosely related te net worth). At
least three categoriés of collateral are important, (1) land
and buildings, (2) livestock (dairy cows, feeder cattle,
etc.), and (3) machinery and equipment. It is likely that
these could be used in a general narginal'factor cost func-
tion for a combination of different types of farms, probably
without a type of farm variable, to produce improved results
for individual type farms.
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APPENDIX A

Procedurel for securing regression coefficients feor
the three dummy variables in the regression equation fitted
to data from all farms. (See pp. 83 to 84). Estimated
values for by : 1 =1, . . ,» 9 were secured by the metheod
of least squares; byjg and b;; were also estimated by least
squares with X;, oemitted. The problem is to obtain b;, and
to medify the estimates of b10 and bll accordingly. The
dummy variables in this instance are X;qg, X;;, and X;,, wvhich
are ldentified as X;, X, and X3 in the fellowing:

Type 1 farms (cash-crep farns)
Y - B + gk Bix + u

Type 2 farms (dairy farms)

d

= B + jg X, +u
2 = Boa 1_4311 2

Y
Type 3 farms (beef cattle rarls)

i=q
For estimating, combine into ene equation
d
Y = byg + (By; - lzso:,)x1 + (B, = Byg)X, + 54 ByX; +u

1This procedure was formulated by Professor R. L.
Gustafson, at the suggestions of John Brake and Glenn L.
Johnson, Department of Agricultural Economies, Michigan State
University.
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vhere X; = 1 if farm is type 1
0 etherwise

xz = ] if farm is type 2
0 etherwise

Estimate of Bpg = bo Estimate of B03 = bo
" " (Bgy - Byz) =1y " " Bg =Dy +b
* " (Bgz - Bp3) = D, " Beg=hbyth,

- -

Define a new parameter, namely

N.B + N_B _+_N33 .

1l 2 03
B* = o 02 (N, +N
0 N .

2 tN3= 1)

Estimate of B* = N, (Est. 301) + Ng(Est. fg_g)" N (Est. Byg)

0

- Tyl *2) + Np(ng ¥ 3,) * Ngho

- (N1'+ N2'+'N3)b¢‘+'N1b]' --t--uzhg
"N

N N,
"bo"'-lgbl"'f_bz

Also, define new coefficients of’!i, xz and X, in the over-
all equatien

d
€ BX, +u
g=g 14

* ®
Y = By + B)X, + B3X, + ByX, +
se that the resulting equation is equivalent to the original
set of three.
i.e., wve want

* x
Bo + B1 = Bg)
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* *
BO + B2 B02

& x
BO + B3 = Bgg

Erom this, we have

Estimate of B} = est. By) - est. B

=b, +b N1

N
- 2
0 1 (_bﬂ + + bz?

=
, N . N
Estimate of B;-est. Bggs - est, B:
( Ny N
= by + b, = b0+rb1+ﬁ.2bz)
N
Estimate of B3 = est. Byg - est. By
=b, - (b + N1 +N2‘b)
0~ oty Lty P2

=-- er' by - ::—2 by
bg = computed a in original equation
b, = computed ceefficient of X, in original equation
bz = computed ceefficient ef xz in original equation
Bg = derived a value
B, = modified ceefficient ef xl
B; = meflified ceefficient of X,

B3 = gderived coefficient of 13






APPENPIX TABLE 1.

APPENDIX B

The Mean Values of the Factors Used
in the Marginal Factor Cost Schedules

for Cash-crop, Dairy and Beef Cattle
Farmers

Tndependent sh-crop |Dairy Beel Cattle | Grand

YVariable farms farms farms mean

Net Worth 46,759.18 | 58,592,.01 79,661.76 62,220.06

Credit rating 3.42 3.50 3.81 3.59

Gross farm 9,278.48 111,959.46 37,922.36 20,208,58
income

Net farm 2,73.92 | 4,161.74 5,380.61 2,844.02
inceme

Age 43.99 46 .87 46.12 45.69

Education 9.37 9.48 10.56 9.82

Land centracts | 18,746.75 | 4,795.03 26,088.24 | 16,688.66
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CONFIDENTIAL

Name

APPENDIX C

Schedule No.

Address

1. Farm Size

Tillable

Nen-tillable epen

Woodland and other

Total

2. How many years have you eperated a farm? ;;;;;____

. Telephone No.

Rented

Total

Tillable acreage leased out____ Net tillable acres___ |

years.

'Tuﬂ? member | Age |Sex |Rducation | Honths rkefw
. grade nths| value | months | Valu

fHusband | -~ | | ) o | '

[wife 1

Children

Value of farm labor other than eperators

4. Did you and your family have any income last year from

nen~farm source such as:

Sale of products from land rented

out, cash rent, boarders, old age assistance, pensiens,
veteran's allowances, unempléyment compensation, interest,
dividends, er help from non-resident members of the

family?

Yes

No

Total annual ameunt
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5. To determine your estimated farm income

1958 1959
a. CASH FARM RECEIPTS Price Value Price Value

Cattle: Dairy (culls,
salves, breeding stock,
etc.)

Beef

Swine
Poultry

Sheep, weol and weeol
payments

@ther livesteck

Dairy preducts

Eggs

Other produce raised:

Grain, hay, other crops

Fruits and vegetables

Forest products

Sey beans, beans, etc.

Machine work off farm

Agricultural payments
Machinery Sales

Gther cash farm receipts

Total cash farm receipts

(To enumerater: get totals enly if you cannot get individual
. items for each year.)
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1958
CASH EXPENSES: Price Value
Hired labeor

1959
Price Value

Feed purchased

Seeds, plants, spray materials

Machine hire

Supplies purchased

Repair and Maintenance:
Machinery (overhauls,

tires, etc.)
Improvements )

Livestock expense except

. poultry
Poultry purchased

Fertilizer including lime

Gasoline, fuel oil, grease

Taxes on farm preperty

Insurance on farm property

Electricity and phone

(farm share)
Other cash farm expenses

Capital investments:
Dairy cattle purchased

Beef cattle purchased

Hogs purchased

Sheep purchased

Other livestock purchased

Machinery purchased

Farm improvement pur.

Total Cash Farm Expenses

Interest and debt payments

Rent

Totals
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c. FARM EARNINGS SUMMARY
(te be completed in effice) 1958 1959

Cash farm receipts

Less cash farm expenses

Net cash farm income

Net inventory change (plus or ninus)
Net farm family income

Less family labor (other than
.operators)

-

. . ’
.

NET FARM INCOME

6. Inventory infermation
| Increase Decrease

Livestoeck (all livesteck, dairy 1958
and beef cattle, swine, etec..

1959

page 5 & 6) 1959 —

Machinery equipment (page 8) 1958 —_—
" ' 1959 - -

Feed, seed and fertilizer 1958-

‘ 1959 .

Tetals

| Net 1958
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7. Livesteck Inventory 1959

Add ~ Subtract
Beg .Inventory rﬁb. No. . No. [No.butchered| End. Inv,
Kind Ne. Value born |bought | Soldlor died Ne.| Value
= -1 S -
DAIR
. Cows
Heifers

Calves

Bulls

BEEF i i A, ._{+ o) N
Cows ‘ . : . N -

Heifers S R

Feoders

Calves

Bulls

HOGS N PR |
Sows .

Boars
Pigs _.‘.f ..... ..--:--.-.:'. D .1-- ........ i. . - 4. .

SHEEP
.~ Ewes

Rams

Lambs
POULTRY

Hens'

Roosters

Broilers

Tetals

Inventory Increase o or Decrease
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8. ldvestock Inventory 1958

Kind

DAIRY
- Cows

Beg.Inventory

No.

Yalue

Add

Subtract

No.
born

No. ..

‘,No._lNo.Eutcherei

bought | Sold] or died

No.

i End. Inv.

Yalue

Heifers

Calves

Bulls

BEEF
Covws

Heifers

......

Feeders

Calves

Bulls

HOGS
Sows

Boars

Pigs

SHEEP
Ewes

Rang

Lambs

POULTRY
Hens

Roosters

Broilers

Totals

Inventery Increase

or Decrease
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9, Machinery & Equi nt Investment

. 31, 1059 | Bought
Item Ff_".‘vmﬁ' V?Ee

alu

:ljl’%

Tracters:

Tucks:

Combine

Bean Harvester

Coern picker

ar beet narvester.

et Loader

Bean winrower or rake

Baler

Bean, beet or corn planter

ra
Corn & graln handllng:

Elevator, Blower or Aqggr
Drier 1

Cleaning equipment

Fertilizer distributor of.

lime spreader (Manine)

Seeder f
Spra equipment .
Wagons & trailers

Mower

Cultivation equipment:

Bottom plow
Bettom plow
Planters

Pisc harrows

Spring tooth harrows

rag or spike harrows

od ster _

Cultipacker
Field cultivateor

eld
Roller

CultIvator: rows

Rotar 0e
fevel%er

Down the row thinner

eveller

Grader or scraper

Bulldozer
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Item Dec. 31, 1959| Bought

Sold

2

Noo Value alue
1958 |

[ 1959

Other Crop machinery

Workshop equipment:
Welder

Engines, motors

Water
General farm tools

orks, shovels, etc.)

wer

Forage harvester

Blower

Feed grinder
ure spreader
ure loader

Dairy equipment
Other I&vestock equipmen

tomo e (farm re

Totals -- Ending 1959 inventory
Minus items bought in 1959
plus item sold in 1959
total

Plus 10% of this total == ending

1958

inventery.

Ending 1958 inventory
Minus item bought in 1958
Plus item sold in 1958
Total

Plus 10% of this total

Inventory Increase Decrease
1959 1959
1958__ 1958

= beginning
1958 inventory



4 - .

3.



=13l
10. Major changes in farm organization fer 1960 relative

to 1959
Crops Changes
Livestock Changes
Prices Changes




o




OWW Wﬂom
NP eouBANSUL

onp sexe]
: T 10

:saseyouand JUSMTTTe}SU]

:§junoooe jo0oq uedg
$159090U peJnoesuy
&
]
~
1
150900 PoINoog
:505eTJI0W 10338 |
:500eT)a0W 098950 18 |
X3tanoog | o850 onp “3Xed | poujewm [ej3ea| junome spung opel odAy,
ooueTeg | Tenuuy | Ledey |°*qup “JOo_9oanog Jeox .
6S6T 40 GNI IV SATITTIAVITY 40 QUOOEM °TT




.
N Y f ' . ! ’
. . ' ' , f '
.. - . UV TR - e cer - .. P L T T Y
. ' ' ) '
. ) . . +
. . i . \ B fl
' . . . f .
B B T T T e S T T T S L
i ! : . )
- .- - D T B i I I T I e et e e ae e =
A cee e s ee e S
. . .
B - - s . B i i BRI SR TEE . .« e e e 4 == R T T R - B
. . i . B . . .
. . i . f
- . e e e e e ..,-.-.nf.+‘6....n.- - S RO . i
. . '
. e e« e 4 - . - - e cee § e — - 4. ¢ @ @.oba e @ s e e = ele e o a sme - o e
. ' ' .
- - B R I - B T I I I e S T SR I TP S
' . [ . .
! ' . .
' ‘ y . . .
. . . .
G e e e s e = - ae e B T T WP, e s e e e I R I
. . ‘ « 1 .
. - . . S e i e e e e e e e e o e e e aa e f e e e a e e . e e e e e e e m-
. . ' ' . . '
-1 R L T S B R > - B L T T L e st e e e - . - W e e e -s . - .
N t ' . .
. : B .
| . . . . . . .
S e e i e e e et e e m e Zam e cmme 4 e e e s e e e ae T e S U
B H . .
E T TR T T T T T, D
' . ' .
R IR TR TR T I T PR B R T I T TP .- - .-
' . . f ' . .
. . . ' . . '
. ' v .
. ' . N .
B I S Rt e S e s LN L il I
- e .- c 8 et c e e m- m oo o meed o e N (o -

e e e e aa i e 4 i e e e et cm—— s =& ae - N T
. . 1 ‘ ) .
. . . . B
. ‘ . . N . .
D T T T e A T T L T ) D, B S
€ m e e e e i et e et e cm cge s - e e e b me o am s eioge e = o cys e = e 6 o= e g e s e sm e - ee e e e osge s om s e g

. ¢ ' |
- e e s e e e im e e e s e i e e ae e m T T T . .- - I
. . ; i . : ) .

« m . N
P P . st e e - s.l‘ﬂl'..n..t - . - - P B T I R R
. . i v . . .
e e i e e e e e e e = B I . v e e = - = B T T - - -q -



=133~

12, Under your present situation, considering your equity
in your land and other assets, what is the maximum amount
of loneg that you think yeu could berrow from the following
sources

Interest Terms Conditions
Amt, rate (length of (security,
lean, etc.) other fhrm
a. Federal Land etc.)
Bank . .

b. Farmerts Home

Admin.,
¢c. Commercial Banks

d. Insurance Com-

panies
e. Individuals (Land

contracts, etc.)

f. Production Credit

Assoc.

g+« Machinery dealers

he Livesteck dealers

i. Fertilizer dealers

jo Open accounts (time
payments, eté.)

k. Others ]
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13. Consider for a few minutes that you are going to berrow
all the money that you can poessibly get. Noew tell me
tThe details of these loans.

14. Dees the price of land purchased on land contract depend
on interest rates?

yes no

15. 1Is there another ceombination ef loans that would give
you mere than this amount of meney if yeu were willing
be pay higher interest rates? Details?
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NET WORTH STATEMENT

(As of December 31, 1957)

Agsets Liabilities
Land, per acre $ Farm mortgage (page 10) $
Buildings Other mortgages (p. 10)
Machinery (page 8) Bank netes (page’lo) )
Livesteck (page 5) . Personal netes ‘
Feed, seed, supplies _______ Other notes |
Household equipment ~ Accounts payable
Stocks, bonds - Taxes, rent, ins. due
Cash on hand Other debts
Cash in bank
...... TOTAL $
Accounts receivable _ , oL _
Net werth
TOTAL $ |
o TOTAL $
17. THREE CREDIT REFERENCES
(Business reference)
Name Type of Business _______ Business Address

N e o
. e e e
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