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Abstract:

The purpose of this study is to develop a method which may be used to determine the effect that
alternative degrees of livestock-grassland type of farming would have upon the financial position of an
irrigated farm unit.

Part I develops the various aspects of the problem and thus provides a basis for the study. The basic
concepts and principles of the theory of the firm are discussed. The relationship that exists between the
firm theory and the budget method as a mean's of making empirical investigations is presented. * The
budget method is described in the following pages.

In Part II the results of a previous study are summarized and used as the basis for the analysis upon
which the present study is centered. Three selected types of price movement are. applied to the
"typical" farm organization. Costs and receipts are adjusted by the use of appropriate indexes. The
analysis of each alternative for each year are presented in a series of annual budgets. The results of
these budgets are used to make comparisons in changes in borrower-creditor equity.

Part III draws the conclusion that any expansion of the livestock organisation by the use of borrowed
funds would jeopardize the financial position of a farm operator. This part is also concerned with the
general implications of the study for individual farmers and agricultural credit agencies. Last, it
considers the limitations that can be associated with this type of study.
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8.
ABSTRACT

The purpose of this study is to develop a method which may be used to
determine the effect that alternative degrees of llvestock-grassland type
of farming would have upon the financial position of an irrigated farm
unit,

.Part T develops the various aspects of the problem and thus- provideés

- a basis for the study, The basic concepts and principles of the thedry i

of the firm are discussed. The relationship ‘that exists between the firm
theory and: the budget method as a means of making empirical 1nvest1gat10ns
is presented.  The budget method is described in the following pages.

In Part II the results of a previous study are summarized and used
as the basis for the analysis upon which. the present study is centered.
" Three selected types of price movement are applied to the "typical' farm
organization. Costs and receipts are adgusted by the use of appropriate
indexes, The analysis of each alternative for each year are presented
in a series of anmual budgets. The results of these budgets are used to
make comparisons in changes in borrower-creditor equity.

Part. III draws the conclusion that any expansion of the livestock
organization by the use of borrowed funds would jeopardize- the financial
position of a farm operator. This part is also concerned with the general
implications of the study for individusl farmers and agricultural credit
agencies, Last, it considers the limitations that can be associated with
‘this type of study. )
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PART I. INTRODUGCTION
The Problem

When a farmer shifts from one enterprise, or system of farming, to
another, he runs into a capital p;oblem. He may need additioha; opera?ing
capital;'or the -adjustment may require new fixed capital outlay. Adding
a dairy-hog enﬁerprise often presents the lattér capital probiem. 'The
-purpose of this study is to determine the financial position (level and
structure of equity) required, under different kinds of anticipated price
and,éos£ relationships, to justify shifts ffom a cash érop system of farm-
ing to alterﬁative degrees of livestock (dairy-hog)-grassland type of
: farmlng on irrigated farms, |

Varlatlons in ylelds and/or prices result in low net incomes (or
perhaps-even a negatlve 1ncome) in some years, and in.very high incomes
‘in other years,' The wide variations of income relative to the higher
fixed césts, plus the indebtedness which may be necessary in shifting to
a dairyhhog'opefation may force the farmer into insolvency during the low
income years. The farmer must evaluate his resources accurately in terms
-of loan value to determine the extgnt'of indebtedness.which he may safély.
incur, |

Given an uncertalnty settlng, ‘the optimum plan for any individual
depends, among other things, on his psychologlcal makeup, his capltal

position and the ends he wishes to maximize, -Will "survival of the firm®
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or maximization of profits be the endé of production? l/ Profits consti~
tute a goal intermediate to the attainment of utility on many farms,
Among other goals is the desire for security which gives rise to an
attempt for continuous or regular income rather than thé possibilities of
éhort—run, maximum profits., On the othér hand, survival may be regarded
.aé_an intermediate end. .Survival of the firm in the short-run is a means
of maximizing returns over a period of several years. While survival as
an end may be competitive ﬁith profit maximization in the short-run,
shoft-run survivél is complementary with profit maximization in the long-
run, .Precautionary measures employed by farmers in attempting to guaran-
tee survivai may outweigh any small changes in price relationships in the
ﬁse of resources, |

When,pfoduction and income are variable, two alternatives for plan-
ning farm production and family expenditures aré open. A plan can be
adopted which (i) involves large variations from year to year but allows
a greater average net income over time, or (2) results in (a) smaller

variations between years, and (b) a lower average income over all years,

The Method
Comparisons are made between the effect that three églégteq_yypg of

price movements would have upon the income and solvency of the farmer of

l/ Schickele defines "farm survival end" in operational terms in this way:
"Po manage production, inventories, cash reserves and access to outside.
funds so as to minimize the probability of a risk loss large enough to-
render the farmer insolvent", See Rainer Schickele, "Farmers' Adapta-
tions to Income Uncertainty", Journal of Farm Economics, XXXII, August,
1950, p. :363. )
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three different alternative farm organizations. The "original" organiza-
tion was the one found to be the.most prevalent in thé area of study. The
al ternative organizations selected are cbncerned with var_'ying_ degrees of
increase in livestock organization, which required additional operating
costs and new fixed capital outlays.

From al'ternative farm budgebs previously organized y an attempt_
will be made to determine the effect different types of price movements
. would have had upon the net farm income for the particular type and size
. of farms considered. = Any addi‘bioﬁal investment in pastures, livestock
and eq'uipmen'b had been fnade in 1948-'L49, It will be assumed that any
.additional investment would be made through the use of borrowed capital.,
The effect of varﬁng net farm incomes upon the e;quity position will be
noted to dete‘rmine whether the entity of the firm _2/ can be maintained

© with the type of price movements applied.

The Theory.of the Firm 3/

The basic concepts and principles of the tﬁebry of the firm provide

]_./ See Clarence W, Jensen, The Economics of Pasture Integration on
Irrigated Farms, Montana State College Experiment' Station, Mimeograph
Tir. 67, Bozeman, Montana, July, 1952,

y The entity of the firm may be defined in terms of maintaining the
value of the firm as expressed by the difference between total assets
value and outstanding liabilities. For. an elaboration on this point,
see C, B, Baker, Government Participation in the Supply of Short Term )
Credit for Agriculture, Unpublished Ph.D., thesis, University of

California, pp. 192-3.

g/ For a more detailed discussion of the theory, see Appendix A,
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tools for determining the optimum allocation of resources, Since an irri=
geted farm, eharacteristically, is in a purely competitive position Wieh
regard to other agricultural firms for the purchase of inputs and sale of
outputs, the diseuseion may be limited to a firm in pure compefition. A
set of functional relationships may be derived from various combinatiens
of factors for thé production of a product or products., -The funceional
relationship of a»variable factor-in combination with cer£ain-fiXed fac-
tors in the production of a product is eventually subject to the law of
' diminishing returns, The application of prices to %he marginal analysis
derived from the theory provides a basis for making a choice between alter-
natives which is based on certainimaximizing and minimizing conditioneo
The maximizing condition is that mafginal cost must be equated to brice of
output; The minimizing condition is that the proportionate combination of
factors must be the cﬂeapest-cémbination ef factors that yield a given
quantity of product. ;/

‘Where the ehoice involves “the allocation of_given resources be@ween
competing products, maximum value product (net of the_veriabie reeou;ee
cost) is attained when the marginal rate of product substitution is in-
versely equal to:the product price ratio,

The brief discussion above presents the case for the allocation of
given resources and maximization of profits %here perfect knowledge
exists, The assumption of a fixed gquantity of resources and perfect

knowledge must be lifted to analyze the problem, Yields and priees in

l/ 'SeetAppendix A for an elaboration of these conditions.
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agriculture are uncertain and vary from year to year, The effect of adding
another variable factor (borrowed funds) upon (1) the costs, (2) the rev-
enue, (3) the output of products, and (L) the new equilibrium position with
respect to the proportioning of variable factors between products must be
analyzed with some degree of subjective probability,

The effect of subsequent price variations,-especially'where capital .
is borrowed, becomes importént in maintaining entity of the fifm, as well
as maximization of profits. The extension of capital by lenderé is de=-

pendent upon certain attributes of the borrower as well as the economic

.position of the lenders. "The principle of increasing risk" l/ places a

limitation upon the use of borrowed capital, This "principlet is reflected

in two phenomena associated with uncertainty, One, risk aversion, is the

" situation in which limitations are imposed internally to the acquisition

and use of resources, The other; capital rationing, is the situation in
which limitations are imposed externally to the acquisition and use of

resourcess .

Relation Between the ‘Budget and the Theory of»the Firm
| The theory of the firm is difficuit to use empirically. However,
the marginal ahalysis as devéloﬁed in the theory of the firm provides a
basis for making a comparison of costs and returns in any enterprise
through the budget method, The theory does not provide a simple account-

ing technique, but it does provide a method of reasoning that can be

_/ M. Kalecki, "Essays i the Theory of Economic Fluctuatlons" Allen &
Urwin, London, 1939, pp. 95~106,
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incorporated info the budget andly;is, ‘THe discussion of the budget
method and the method of substitution in the budgeting process is contained
in the section following. .

The budget method is a means for testing combinations of available
resources in terms of the prospective income flows that canlbe derived.
from alternative organiiations. This is consistent with the baéic assump-
tion of tﬁé theory of the firm in the sense that profits.constitute one
of the entrepreneurial goals;

The testing of differeht combinations of resources is anadlogous to
determining the-mérginal rate of substitution of factors and minimization
of cost for any 1evei of output as §et up by the theory of the firm. Use
Of.the.marginal analysis preseﬁts some difficulties as-applied in the
method of substitution. . Tﬁe théory assumes that inputs can be applied in
infinitesimal amounts. This assumption ié nét completely applicable ﬁo
.some factors of production in agriculture, such as Buildings and equip=-
ment, :This situation can be somewhat alleviated'by the addition ofv
smaller size units.

The substitution of-alternative organizations.and comparing the. net
farm incoﬁes.of different combinations of enterprises can be compared to
the-principle in the theory that sets forth the conditions for maximizing
profits from competing producté that aré produced by a given set of re-
sources, The budget method does not presenf simple uﬁquestioned solu-
tion, but it doés imply rough estimates of product substitution.

In spite of'the empirical shortcomings that may exist between the

theory and'the.budget methéd, the chcept of the theory of the firm is

AT

1
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invaluable as a guide to organizing a budget, With this relatiop in mind
the next step shell be to develop a methodology for determining the effect
that indebtedness and farying amounts of net farm income with alternative
degrees of livestock organlzatlon w111 have upon the equity p051t10n, net
-Worth, and solvency of the firm, -This will be accomplished by the use of

the budget method,

The Production Method or Production Plan

A tudget plan is a definite plan for the use of resources during some
future period'of time, -The specific purpose of the budget is to esﬁimete
returns most likely under a given system of organizing or menaging a farm.
The plan should be organized to achieve any goals "appropriate" to a given
situation, and thus maximize the._“surpluses",9 in terms of these geals,,prop
'duced by the resources over a perioa of several years.,%/

The budget is the planning phase of.farming carried out beforehand on
‘paper or in the mind, Results of the plan are measured in terms of some
net income. The farmer does not'plan to produce a certain dollar's worth
of a crop, but estimates that a certain mumber of acres will yield a cer-
tain physical quantity of product° The criteria of choice between com=
' peting enterprises are the level, and with proper application, variation
_of net income from the available resources.

The Use of the Budget Method

The budget method is a tool used in farm management for testing

1/ 'Time period varies with the problem.




16,
combinations of resources in terms of the prospective income flows that
can be derived from alternative organizations. The budget method may be
used to compare (1) alternative plans of a new farm business, or (2) alter-
native organizations for a "going" farm business, l/ “An organizational
change may be constituted b& a different proportion of enterprises, diff-
erent préctices and methods of production, different schemes for soil
conservétiqn, or net additions to the total quantity of resources emp;dyed,
together with the various means by which they may be acquired, Enterprises
may produce competitive independent products with constant or increasing
rates of subsfitution; they may also produce complementary.or supplement-
ary products. 'The method of substitution is generally the method used to
select between competing enterprises, g/ '

The sibstitution method consists of‘comp1é£e1y or partially substi-
tuting for an ekisting enterprise organization a differént combinaiion of
entérprises and checking the value of the results upon the total net
income flows of the farm. Since only %ariable costs are relevant to
current management decisiéns,lit is only necessar&mto ggnsider thé_vari—
able costs in the method of substitution. -The farmer must sometimes make

a choice or compromise between the level of income and the stability

l/ Andrew Boss and George A. Pond, Modern Farm Management Principles and
Practice, The Webb.Publishing Co,, St, Paul, Minn., 1947, pp. 190-2225

2/ Other methods of farm planning are the (1) method of direct compari-
son, and (2) standard comparison of farm enterprises, .For a discus-
sion of these methods, see G, W, Forester; Farm Organization and
Management, .Prentice-Hall, -Inc., New York, 1949, pp. 97-150,.
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Which he desires when he makes decisions regarding the absolute and rela-
tive size of enterprises.

Divisions of the Farm Budget

Generally the farm budget is broken down in the three following
'lelSlons, ViZe, the crop plan, the livestock plan, and the indirect and
fixed expenses. l/ These parts are then summarized into an aggregate in
the budget summary. The oréanization of competing enterprises within the
crops and livestock enterprises and-between these enterprises should bg 50
arranged that the "net marginal rgturn"-from each is equal for all of-the
resources employed,

Information Needed for the Budget

The information needed for budget analysis can be classified.into the
two broad categories of production data and price data. On the production
side, the farmer must ¢onsider the technical poss1b111t1es of productlon
between competing, complementary, or supplementary enterprlses from the
extent and condition of available farm resources=--land, 1abo;,_capital,
équipment, and entrepfeneuriél ability, The input-output relationship of
crops and livestock refresent expectations for a time span relevant to the
problem at hand., The broduction functions are uncertain, but they may be’
Eased upon average yields for fhe past 5 or 10 years, or they may.be basedl
on some "normal' year. Whatever method is adopted, the information should

be reliable and adaptable to the quality and quantity of resources

'1/ John A, Hopkins, Elements of Farm. Management, Prentice-Hall, Inc.,
New York, 19h7, PpPe 113-ho
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(expected to bé) available through time.

The category of price data is concerned with putting brices on the '
inputs and the outputs, Since future.prices are uncertain, the expected
price becomes al"subjectivé prediction® on the part of the farmer with a
probaﬁiiity distribution that is conditioned by the general economic con-
ditions and government price support programs l/, and enters the decision
function subject to the individual's psychological makeup, his financial
position, and the ends to be maximized. Although prices applied ﬁo inputs
and outputs in budgeting are always "expectations" rather than "actual",
they may be based on histo;ical price behavior, -It is dimportant that the
price relétionship between, as well as within, the input-output relatioﬁ-
ships is consistent. It will be the relative yields, prices, and costs
takeﬁ together which.defermine the most profitable crop and livestock
enterprises, g/ The movement of prices is a subject which must be given
particular attention by.the farmer if a wise choice of enterpriée is to
be made,

Flexibility of Production

The emphasis in the budget method has been upon the balance needed
to maximize the net farm income. But when production and income are vari-
able, due to the uncertainty of prices and yields, the-farmer may follow a

more conservatbive plah in order to guarantee survival., A plan may be

1/ D. B. Williams, "Price Expectations and Reactions to Uncertainty by
Farmers in Illinois", Journal of Farm Economics, Vol, XXXFIT, Feb.

1951, po 23 7‘0

g/ John A, Hopkins and Earl O. Heady, Farm Records, Third Edition, Iowa
State College Press,.Ames, Iowa, 1949, pp.. 1L-15.
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adopted which results in smaller variations between years even if it pro~
vides a lower income over all years, The farmer may sacrifice level of

income for stability of income., Different  combinations of capital, with

regard to liquidity, will result in firms with different degrees of flexi-

bility., Liquidity in asset structure may also be considered a form of

- financial flexibility, Liquidity can be used to counteract economic

shocks, Cash or credit is also needed in order to carry on current pro-
duction and otherﬁise faéilitate current operation,

Flexibility can be provided by establishing a type of plant fhat
allows for greater substitution-of enterprises, Production possibilities
open after selection of a specialized plan are limited in the short-run,
due to the technical limitations of specialized resources, The adoptioﬁ
of é flexible plan allows the firm to adjust production to changing price
ratios, A short-lived resource provides a greater time flexibility than
a durable resource., If a change in plans is brought about by a.change in
the prices of competing products, the operator does not sacrifice as great
an investment in the short-lived resource as he may in the durable ;'esquréeu
Tt is assumed that the durable resource has a higher initial total cost.

A good example of product flexibility is the selection of dual purpose

cows instead of dairy cows to allow a switch between beef and butterfat

" as price ratios vary. Some types of livestock production have less

flexibility than do some of the annual crops,
Tn addition to a flexible multiple-product plant, diversification
can be accomplished by selecting enterprises in fixed proportions over

time.  The premise of this idea is that if the returns are low in one
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crop, the returns in another may be high, due to the relative price'chariges

of products over time and changes of yields of: products,
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. PART T, BMPIRICAT INVESTIGATION

Summary of Results of Previous Study

The present study is based on a previous study made to determine the
most profitable proportion of pastures and cash crops in an irrigated farm
‘organization. }/ Thirty sample farms were drawn from those having seeded
irrigated pastures along the Yellowstone River_in Stillwater and Yellow-
stone counties of Montana, On the average, as of 1948, these farms con-
tained about 120 acres of irrigated land, This was the size that was used
as the 5typical" farm, The irfigated land was used for crop and pasture

in the following -proportions:

Sugar beets ===-=---=----e-enecimemm——-t 32 per cent
Hay and pasture-—-—==-m=—m=m——e—o—c——moo—o 31 per cent
Grain=-—=====m-mm e e e 28 per cent

Fence lines, roads, irrigation _
ditches, farmstead, etc,------=nw—m=- 9 per cent

Farm returns and costs were calculated on_the Qaéis of gve;gggngriggs_
for 19148-149, These averages were applied to a férm "?ypicai“_of the area,
This organigzation was then used as a basis for comparing alternative or-
ganizations which might be set'up;in the area. -Increased yields derived
from having forages in the rotation were not calculated for the alterna-
tive organizations, Since dairying was found to be. the major livestock
enterprise, ithwas used in the budgets for the alternative farm organiza-

tions, Comparison of incomes from alternative organizations based on

1/ Jensen,:opa'ciﬁ;,-pq.l7r
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of 10 dairy cows, from which butterfat and yearlings were marketed, and a
hog enterprise of.3 sows which produced 18 pigs for market,
In Altergative No. I, nearly all land was shifted to the production
of forage; The size o% the dairy enterprise was increased from 10 to 30
cows, and the hog enterprise from 3 sows to 9 sows, This required an

additional outlay of $L,600 for livestock and §1,725 for sufficient build-

ings and equipment to handle them,

Iﬁ Al ternative No, IE, 311 land was shifted to cash 9y9ps_—7>?5:$
acrés of sugar beets and 33,5 acres of wheat, This altgrnativg has no
livestock in the farm organization. Since this study is concerﬁed with
shiftinglto varying degrees of increases in livestock organization in
comparison to the "original' organization, this alternative provides no
basis of concern heré; therefore, it will not be-considered further,

Al ternative organization No., III was made up of about 1/3 eash crops

(sugar beets) .and 2/3 forage and pasture, The dairy enterprise was in-

creased to 28 cows, and the hog enterprise was incréased to 18 sows. This

organization would have required an additiénal outlay of $2,100 for build-
ings and equipment and $4,500 more for livestock investments.

The conclusion that can be dfawn.from,ﬁhese budgets is that with
prices for livestock and livestock products at 19L8=11;9 ievels, the average
farmer in the Billings area could have improved his income by shifting to
the production of more forage and livestock.

But variation as well as ievel of net farm income is critical to most
farmers., The variation in net farm income was greater for the two live=

stock alterratives tham it was for the original or the. all cash crop
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alternative. Certain ;tatistical measures were used to determine the rela-
tive net income vulnerability of an averége farmer under the organizations
planned. The basis for comparing thg variations in income among the alter-
natives was'the price cgefficient of net income variation, The coefficient
of variation may be defined as the standard deviation of a sample_divided
by the mean value of the items in the sample., That is, variabiliﬁy is
‘expresséd as a certain per cent of the mean, Since the coefficient of
variability meaéures rglative dispersion, it is useful in comparing alter-
native organizations,

The first step in the calculation'qf'the gross income variation was
to calculate the coefficient of price variation for the five majqr market-
able‘coﬁmodities-—sugar beeté, wheat, butterfat, beef and hogs for the
years 1920-1948, The coefficient of price variation arrived at here gave
the perceﬁtage which the price‘coﬁld be expected to vary from the mean in
two years out of three. The coefficient of price variation figurgsyare as
follows: sugar beets, .273; wheat, .LSl; butterfat, .L02; beef, .512;
and pork, o495, 1/

The next step consisted of weighting the coefficients of price vari-
ation by.the proporﬁién that each commodity contributed to the gross farm
income° The summation of each weighted coefficient of price variation for
each enterprise divided by 100 in each organization gives a comparison of

gross farm income variation among-the alternatives, The gross income

y Ibidn, Po 750
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coefficient of variation for each alternative is as follows: 1/

Original === ——m=— o e . 3516
Alternative No. I-----___;. ____________________ °h7ooh
Alternative No, JI===m=memmme e e e e e .2956
Alterﬁative 1o TR 1 SR s

"Since variation in net farm income is the-critical income figure, it

was necessary to combine the gross income coefficient of variation with

farm expenses to secure a coﬁparison of the price wvulnerability of net

farm income among the different organizations. In combining the gross

income coefficient of variation with expenses, the assumption was made

that there will be no significant difference in expense variation over

time among alternative organizations.

With this assumption, the ratio of

the gross income coefficient of variation to the difference between aver-

age gross income and total expenses (

vV
1 - E/T

) permits a comparison of

the price vulnerability of net farm income among the different organiza-

tions, The net income wulnerability for the different organizations

budget are as follows: 2/

T R —— S —— .9759
Al ternative No, IT=mmcmmmremeccmm o e meee ‘1.1588
Alternative No, Jl-=wewccm e cr e = 102317
Alternative No, TTT~~mmm——mm—me e mm e m = 1.2589

1/ Ibide, p. 76

2/ See Jensen, Ibid:;"for determination of net income vulnerability and

figures.
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Budget Synthesis

The "original' organization baséd on 1948-1149 averages as shouwn in
the previous study is presented in aetail'in order to reflect the yields
and specific costs associated with éach enterprise., Since it is not
poséible to determine the specific land use of Alternatives I and III, the
"originél? organizétion will be used as a basis for estimating the results
of the alternative organizations. The budgets for crop and livestock pro-
duction are presented in Tables II and III. Yields are averages for Yellow-
stone and Stillwater counties in 1948-Th9, 1/ Thé pricesiapplied to these

production averages were the average prices received by Montana farmers in

1948-149. 2/

y Montana Agricultural Statistics, Montana Department of Agriculture “and
Tabor Industry cooperating with United States Department of Agricul-
ture, Bureau of :Agricultural Economics, Helena, Montana, Vol. ITT,
December, 1950, pp. 95 and 103,

2/ Tbids, pp. 95 and 103, .
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‘Table VI.(continued)

Woven Wire Fencing 50 33 2 1 '3
|Electric Fencing 70 33 2 1 3
Trrigation Structures 195 | 33 5 b 10
| 11128 $891 $554 $1Lb5
:(a). ggugce: Farm Budget Standards for Irrigation Farming, oD.- Cit., Pp.
-60, : :
(b) Annual depfeciatibn of tractor is based upon hours of operation as
calculated in method presented by Orlin J, -Scoville, "Fixed and Vari-
able Elements in the Calculation.of Machine Depreciation", Agricul-
tural Economics Research, U.S, Dept. of Agric., B.A.E., Washington,
D.C., July, 1949, pp. 66-67. Depreciation of -other machinery and’
équipment based upon normal life expectancy, Farm Budget Standards
for Irrigation Farming, op. cit., pp. 66-67. '
(¢) Annual repairs estimated at 2,5 per cent of new cost for machinery -
and 2 per cent for buildings and improvements. Ibid,
(d) These expense items have been entered as direct expenses to the
enterprises for which they are specialized, Tables IV and V,
{e) Also includes gas, oil, grease, and tires.

Tndirect expense items are shown in Table VII. These include the

total of machine depreciation and repairs (from Table VI) and the amount

of hired help. 1/

Fixed expense items, shown in Table VII, include taxes, insurance,

and building and improvements depreciation and repairs. The amount of

the btax estimate is based upon taxes as reported by sample farmers in-

terviewed, This amounted to an average of $3.03 per acre, not including

water charges.

1/

Eiﬁluding contract hand labor and custom hired harvesting. These
items were charged to the enterprises as direct expenses,
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_VMethod of Adjusting'Receipté and Costs

The method usea to adjust the receipts and costs for each altéfnétive
to the three-year periods was to apply tﬁé movement of pficeé received and
prices paid by appropriate indexes as they occurédAi;,these périods. The
year ending in nine'was taken as the base 100 for each year except IT9L9~
1952, The base period, 19h8-'h9, was used for the later period because.
receipts and costs of the previously orggnized budgets were ‘based on the

average of these two years.

Adjustment of Receipts’

To adjust the gross receipts from each altefnative for each price
period, the 19L8~149 gross receipts from each product were multiplied by
- the calculated index of prices received in each year'for that pfoduct.
‘The grosg recéipts from each product for the original organization are

given in Tables IT and III. The gross receipts from each p;oduct in
al ternatives I and III are given in Appendix B and Cg'respectivgly.,_Tﬁe

prices given in the Montana Farm and Ranch Prices l/ were the basis for

determining the index of prices received in the ;922é732 énq~1939~th2 -

period. The prices given in the Montana Agricultural Statistics 2/ was

the basis for determining the index of prices received in the 1950=F52

period., The gross receipts from each enterprise for each year are given

in Appendix; Tables I - III.

1/ ‘Montana Farm and Ranch Prices, Mimeograph Cir., 51, Montana State
- College, Bozeman, Montana, April, 1949.

g/ Montana Agricultural Statistics, Montana Department of Agriculture -
and habor Industry cooperating with U.S. Department of Agriculture,
Bureau of Agricultural Economics, Helena, Montana, Vol, IV, Dec., 1952,
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Adjustment of Costs '

Since it was not possible to determine the land use of alternatives
I and III, the change in costs that occurred in the "original" organiza-
tion is used to adjuét costs in alternatives ; and III, To adjust the
.'diréct crop production costs in £he original organization, appropriate
indexes for each year are applied to the specific costs aésoc;ated With
each enterprise in 1948-t49, The indexes used are given iﬁ Appendix D,
The indexes used to adjust the direct costs in the years 1930-'32 and-

_ l9h0—'h2 were based on indexes of prlces paid by United States farmers. l/
The indexes used to adjust the direct costs in 1950-152 were based on
indexes of prices paid by Montgna‘Farmers. g/ There should be no signi-
ficant difference here because the method is used merely to-reflect move-
ment of prices;.

The. adjustment of direct livestock expenses was made by appiying the
calqulated index of prices received 2/-for the grains fed to the total
cost of each type of feed purchased in 1948-'L9. The veterinary costs
for cattle and hogs and the mash fed to poultry were adjusted by the in-
dexes given in Appendix D. The depreciation cost on buildings and equip-

ment was not adjusted by any index, as these items were a constant for

[

1/ The Farm Cost Situation, op. cit., P. 2.

g/ Indexes of Prices Paid by Montana Farmers and Ranchers, 1935 to 1951,
Montana State College Agricultural Experiment Station, Bozeman,
Montana, in cooperation with the Bureau of Agricultural Economics,
USDA, Office of the Agricultural Statistician, Helena, Montana, 1952,

2/ Montana Farm and Ranch Prices, op. cit., and Montana Agricul tural
Statistics, Vol. IV, .Op. cite - - .
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each year, The items adjusted in the indirect and fixed costs (Table VII)

were the machinery repairs, hired labor, taxes and insurance, and the
building repairs cost. See Appendix D for the indexes used to .adjust

these items,

Adjustment of Costs in Alternatives T and TIT

To adjust the expenses in alternatives I and III, it was assumed that
the direct (crop-and 1ivestéck) expenses, and indirect and fixed expenseé
for these alternatives (from Table I) would vary in the same proportion
from year to year from the 1948-tL9 level, as the costs varied from year
to year in the original organization. The budget summary of expeﬁses for

each alternative in each year is given in Appendix Tables IV and V.

Year by Year Effects Upon Income

The anmual effects on income of the three different types of price
movements are shown in Table IX through XIT., The residual indentifigd
here as "income for savings and debt payment“ réfleqts"that_pgr@ioh_of the
aﬁnual income a farm family would have left for payment on debts and income
tax, additional farm investments, and building up operatién and .cash re=
serves, after paying for a stable, reasonably adequate level of family .

living.
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The Operator!'s Cash Position

The operator's cash position, from the beginning through each three-
" year period for alternatives T and ITI is shown in Tables XIT through '
XVII. Since the orlglnal alternative requlred no additional investment,
all of the income outside of family 11v1ng in each period would be an
addition to cash reserves,. It will be assumed that the operator was debt
ffée to begin with, but that a loan had to be made to finance the addi-
tional investment in livestock and buildings. The first alternative had
an additiondl investment of $6,325 in buildings and livestock. To deter-
mine the net additional outlay that is needed, it would be necessary to
subtract the income that would be received from the disposal of surplus
equipment. According to assumptions concerning ownership and use of farm
machinery, the equipment that would have to be disposed of would be
spring tooth harrow, beet cultlvator, roller, beet drlll, lifter, graln
drill, and duckfoote 1/ The initial ‘cost of these items totals $2067.
Assume that they are 1/2 depreciated, and the,farmer receives the remain-
ing value upoh the sale of the equipment., This would amount to $103Mk,
'Tﬂe subtraction of this amount from $6235 would leave a net investment
of $L4,291. | -(

The third alternative had an additional investment of $6600 for
buildings, equipment. and livestock., The sﬁrplus eéuipmentrthat could be
disposed of includes the roller, beet drill, and grain drill, The ini-

tial cost of this equipment totals $1253, Again assuming that these

1/ Farm Budgét.8£éndérd8'f6r Trrigation Farming, op. cite, pp. 61-62.




L3.
items are 1/2 depreciated and the operator receives the remaining value
upon the sale of the equipment; the amount received wéuld be_$627, The
subtraction of fhis amount from $6600 would leave a ne@‘invgstmgn@ in
buildings, equipment, and 1ive§tock-of $5973. The repayment plans for
these alternatives are based-on semi-annual payments'%ith interest at

6 per cent on -the unpaid principal..
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Changes in Borrower-Creditor Equity

The investment position of the opefator ma;';'_r be summaz_':}ged by §Qt’gi_ng
up a balance sheet on April.l of each year for all three types of price
movements for each alternative, Usually at this time annual farming oper-
ations begin, and loans ai'e usually needed. Groés investment by alterna-
tives, the indebtedness fof alternatives I and IIT, and the capital ratios
for each year are shown in Tables XVIIT through XX, The balance sheet
presented for October 1 shows the capital ‘position of each alternative
upon the close of-f;he harvest seéson after the third year. The.current
assets should be larger for the October 1 balance sheet bjr the a:rﬁount of
the value of feed, Since it was not possible to determine the land use
of some of the alternatives, the value of feed has been omitted.

The items included iﬁ the fixed asset class are land and buildings.
The land value has been assumed to be $150 an acre, This would make the
total value for £he ngypical®? farm in this area $18,000, The value of
buildings was that determined in 19118-' L9, with only the depreciation de-
ducted for each year. For alternatives I and IIT the additional invest-
ment in buildings was added to the original investment.

The items included in the working asset class are dairy breeding
stock, .sows, and equipment (including car and truck), The value of dairy
cows was els’cima'bed at $200 per head for each alter;la't;ive, and held at a
constant value for each year; The sows were valued at $60 a head. The
equipment (from Table VI) reﬂepts depreciation from year to year, and
is adjusted in alternatives I and IIT to reflect the value ‘of this equip-

ment upon the disposal of surplus machinery.
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The current assets are made up of yearlings or calﬁes, poultry, and
cash, For the valuation of the yearlings, calves, and popltry the cal-
culated 19L8-1L9 value of these were adjusted By'the apprqpriaté indexes
in the same way- that thé gross receipts for éach type of pfice movement
_weré'determined from each entefprise garlier in the thesis. .It was assumed
that the yearllngs would weigh 500 pounds by April 1, and that the calf’
".crop in the thlrd year would weigh LOO pounds bv October 1° -No pigs are
uincluded in this inventorylfor if only spring pigs are ralsed,.the valué-'
néf these‘wdﬁld be small on April 1, and it is presumed that pigs would
have been‘sold by: Qctober 1,  No value is given either to crops or feed
.on the April 1 in#ehtory becadsé the farminé operations would be just
's£arting about this’time and most of the‘feednwoula have been fed to the
livestock during the. wlnter monthso |

It is assumed that there is no initial 1ndebtedness. »The only lia=-
 bilities that the operator would have would be the loans that are extended
for family living or 1nvestment in llvestock equlpment and bu11d1ngso
The patlos presented show the various conditions of the farm business°
. The net ratio is obtained bj dividing the total assets by the total
liabilities. The working ratio is obtained by dividing the sum of the
'worklng and current assets by the sum of the 1ntermed1ate 11ab11it1es,
.such as promissory notes, plus current 1lab111t1es° The current ratlo 1s

obtained by dividing the'ﬁurrent assets by the current liabilities.

"L




" $%&&E& W & #3 (3 A# ' Ni# 3 3# 8H #

# a# 4 2
+Z0°C ( # -% 1:=B0=C ( #% 1;&B01C ( #%
++ 54 ' 5 5
' (#1 # (# % |/ # - @# # % # @ # %

8  ++ + CB;;E CBFF; CBEFICBECE CB;E CBFF; CBEFICBECE CB::E CBFF: CBEFICBECE
24H . ++ + . 1CC;; 11=B 0. 0 1BBCG 1CcC; 11=B & & 1BBCG 1CC: 11=B 9& 1BBCG

B+t + : =CIF <=1 F1<B & C<& 1;1G /0 FEA  &&C&B& &HAF1G=C==GB

I $& ++ + : =G< =FC1B=;1C =FF;= =<F1B= ;< =C1F= =1GB; =E& CRACG;G :& C<<1B1=

\ 2



$&F W & 1 & " #3 (3 A# NI#
3 3#8H # # # &
1:<BO[<C ( 1;=B0=C ( #% '$I0[$C >( # %
5 15 5" &'

' @ # @ % CNCTNC %/ # # H#H O %
8 ++ + CC<1ECC=G=CCCB; CCB<< CC<1ECC=G=CCCB;CCB<< CC<I1EC=G= CCCBCB<<
21#H ', ++ + 1<:=C 1<BGG3$CBB1=<G; 1<;=C 1<BGG $CBB=<G: 1<;=C 1GBGG$C!! 1=<G;
#Hit ' ++ 4 : =1C =E<B <1C< G=<C C<$ 1EF= 1=CB $+ ==<G $D 1=G<11F;<1
I $& ++ + . $<E=$'E: $<=$ $;EG $;;! =CIC=EEC;=GEEC $ F!< $C <! <BBGk$<E<

I $& + . /0 CGGE . B $/C: $=BG GFl1 FGC1 ¢ : G$< B B
21#" =ECFC=F<1C$ <=$$ ;EG =GG;; =$%/;BG '$+ CFi<1 ,0 $ o0,., <BBGlk$<E<

$ ! JE 0,/$ O 0 /< /1 , $/= / G</= O 0

2HH", $ | $/$ 0 O 0 $/= =1 I$ 0 . =/BG 0 0

##' $ ! 0 0 I<; /$ 0 E/= O 0



W& 1 & " #3 (3 A# 'l NI#

3 3# 8H # # # &&&
1,’BO<C ( #% 1,=BOL=C ( # % 1; BO C 7* # %
5" 5 =

' @@ @ % (# @ # % # o H# #H %

8 ++ + : C=B;E CC;C<CCE<=CC<GE C=B;E CC;C<CCE<=CC<GE C=B:E CC;C<CCE<= CC<GE

2#H "', ++ + : 1<G== && 1=;F; 1=<EF 1<G== && 1=;F; 1=<EF 1<G== && 1=F: 1=<EF

#H# ' ++ + . C:.C< =<1B <1ECEI1<B C1CG 1EBC 1CGB 1BGF . E1 = CBBF1CG=:C

1 $& ++ + : G<< &C& &®C11 1=C:< & &&<§=F =FBBC=ECl1= 11;=C FE; <GFC=GC<=E

1 $&  + 9 <E= =C1G B B <:E= 1CB= GIlE1EEIF <E= 1G<1 B B
218" & =<GFC =FB=B 1=C;< =<1F==<CC<1FCGC;1G< =<:<; & <GFC=GC<=E
$ ! G/: 1CIF o 0 G/; /0 GIC [F EIBC CE/C o 0

21#H', $ ! =/1 </[E o 0 =/BC =/ a 1/F =/C 1=/= o 0

##' $ | /< 1/B; 0 0 / / Ic /& /< /= o 0



o #7T ("

3 # (# # o ox7 3v#  (#
3 # # " &% 313 $& | #2
$$&
$$& D (( ( 3% N((# 9 #

= B* 3 # &

# I & (# 9 # N 7 - <
# 44 # & # &
Y
0/,.8?, | 0. | B, I,
0/ .87 & B 80 . 8
0/ .87 ,0 00 l,,
< # ! (#
Ni# 3 0/1.8?21 *# 1 3 # ! I 3
700 # # & 3 ># > # 6
2 # & 1 3 3 # 0,22 $+
# 3 > # > NI# 3 0/.80 7* *# 1 3 #
I I 3 # # # 3 ?#
# 2 # &1 3# # #6
&&& NI# 3 0/48? 7* *# 1 # &  &&&
I 3 # 0 0 1 # * 71 #
3 ># > %
$$8& | # 3 | I ( 3 #



HS # ' H# $& #$ 5+ § #', " 1;<BO <C $' 1;1LBOC (
(#1+ "$' ' " I1#,'$&/ #', " 1;=B0=C ( (#! " $%% W
&$ '+ 31& "$5 '$ )% ' $& #'$ 5+ $

$& NN/ %% &$ I'+ 1) "$& '%! 5$&$& )l# $5'+

1# $ #',oO" "# & % #1+
gt S# #,%':% I'+7 USO
& #'$ 5 & #'$ 5

# 1 #,'$& 1/ I/ &&
1:=B C7BF1L 17F=E © =7BELL
1:=1 L7=F1 =71L== E7=1C
1:=C E7B1LB E7:1LG 1B7EC1L
1;=B +17== [/ * C71L11
1:=1 17Ci1LC 00+0 17E:=
1:=C 1= 8///
11LB * C7FFE | 10/ &L7G&G
1101 F7:11L 117C=1 &L7=G= 7
1;1LC 1G7C=1L C=7CG= CF7=EE
uso ) # % ', + $ )% & &5, %!+ + )# ' %$+" ‘%! /

"$& &5 "', Wl++ + $ $ "1FBB/

$& NN && + #$ + " $%% &$ !I'+ 1) $" $& "%l $) # (3 W
U5 S I (% ($& S #+ 1) NE I
$#+ 1;’BO<C $' 1;&LBO&LC/ " 1;=B0=C (#! && + #$ + " ' W
) " I(H#SI# 'S 3l1& #+ & ) &S+ $# , 5" | I #W
$ ', 8('++ % ! $'$')$ & &5, $ " + $ &5 &
e (D (#HVT S #H) % +#HS Y + (&% ' " +1&5'% 1) "

YH I H#', %" (#1147 " )$ & %' & # %+ )$ & &5,

&3 " + $ &5 & "# # I $'$" %I"HI& ) #H+! #% +/



$& NN / %% &$ !'+ 1) "$& '%! 53&$ & ) #

$ l+ !I #I’ n II# & %
#l+ " # " " $H #5814/
# #
# 4# & &
1;<B C7BF1L ) : ‘ B
1;<1 L7<F1 . F;B
1;<C E7B1LB =7=11L 17=BC
1;=B C17<<E “0=7<;E "0&L7;&LE
1;=1 17C1LC 0,10 8& GILC
1;=C 1= 0F7GC1 OE7ELLF
y * C7FFE ) ) B
0/0 F7;11L =7=G< F7ClL<
1iLC 1G7C=1L &&L7B&LE CC7C<;
& #*# ( 3" 93

'HS& %1'06& + '+ %S #$3' )l "+ $&$'% +" + $+ I
(%S, %S, ' 3N " (# %' %"$,+ ' 3"
(& "$  $I1( .S $HO", ' HH+T +%" $+ $& #$ 5+ $
700t )$# I#,$ S N3 Tt o+ 1) I3 )47 " 3"
31&  %# S+ M "$T U 1#, '$& #,$ % 11 'S 133%# (# %
I5 '7 +%" $+ " 1;=BO#=C (#!/ " ' 3I#" %"$, + 31&
$((#18 $ & 31  + $+ #$ 3 " $& #'$ 5 U T $ $((#8 $ &
"y + $+ #9% 3 " $& #'$ 5 I/ &&7 3 " $ 15 ' + &SH# |
" 1;<BO<C (#!'/ 2" $(#% !5 ' +%" $+ 1; B0 C7 " %"$,
31" 1) $& #'$ 5 U I5# " I#,'$& I#,$:$ ' 31&
+&,"/ 9 $& #'$ 5 I && 31& "$5 ' $! $1/<  + $+

HS S %S, " 3HE"T S+ " #H " IH#, & # $& #$ 5



58. -
“The original organization had no indebtedness, and hence éhould not preSent_
.a problem of determining the solvency of the firm. The per cent changes in
net wprth and changes in working ratios are given in Table XXIV,

Interpretation of Alternative No, 1

The effect of the different types of price movements upon the capital
position shall be noﬁed for alternative No. I. Thg type of indebtedness
will be a short—terﬁ loan based on the working and current assets. Assume
that the lending firm evaluates-the working and current assets at only‘half '
of the estimated value given in Table XIX, and will lend to this amount.,
The farmer's worklng ratio, as determined by the values given in Table XX
would have to be at-least 2 to 1 to retain access to short-term credit..
The working ratios for the two periods 1950-'52 and- l9h0~'h2 would always
be greater than 2 to 13 hence, the farm firm would not face a critical
financial problem, On the other hand, with a downward price movement such
‘as the 1930~'32 type, the working ratio of the farmer would fall below 2
to 1. If the income is not large eﬂqﬁgh to cover operating costs pius the
estimated level of family living, the farme?_would place a strain on the .
line of credit for the firm during this perioé. The farm ﬁouse@oldlﬁgyl_
lower its level of living and not set aside any reserves for depreciation.
of assets for maintaining entity of the firm. Generally speaking, the
hardships that the farm household would beair in order to continue this
type of operation would be dependent upon the expectations for the futu?e.

Interpretation of Alternative No., II1

The effect of different typeé of price movements on this.alternative

organization is similar to alternative No, I. If the 2 to 1 working ratio




























































































































