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The accumulation of capital is of prime importance for a large

of farming in which farm family inco is restricted by li.

resources. The rats of accumulation by a particular farm de-.

on the allocation of net income between withdrawals and savings

for investment in the farm. The close intermingling of the fai

buBiness and houeeholsi provides the context in which the operator and

his fsnd],y make this allocation. In the competition between the firm

id the household, farm family decisions are aided ty a better under-

tending of their likely results.

Deciding whether to consume or save requires a comparison of the

tili of present income with the utilit*' of future income from

"plowed back" savings, so the futtre income must be estimated. Aa.

ui4n that inconie depends on total resources, the problem is that

of predicting the periodic growth of resources and scoompanying changes

in income. The purpose of this study is to develop a method for pro

jecting this growth by exploring the main variables involved.
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Theøe variables are determined from the equation: annua1 addi

tion to capital annual net i coae'u'anzuial withdrawal Living

pendituree, income taxes and the social security levy as

the important component a of withdrawals. The latter two can be cal'.

culated directly from net inc bet the first imst be estttated, as

at net inc

Rs'essicu methods are uøed to est4ate the variables and

following eatiieting equations are used:

cN +13 + d

where: N is usual net inc

L is usual living eqenditures, and

S is household size in adult equivalents.

In the projection, total capital changes annually the anount of the

'plow'.back5 from the ylaz'. The effect of trends in prices

of inputs, outputs and living expenditure items are incorporated in

the model.

Aauztng interfirm and intra-firin relationships to be the me

ore sasectional data front a localized random eaizle of farms in

Marion County, Oregon, were used to test the relationships be

the variables. The regression coefficients were significant at the

.01 level. The variable A accounted for 39 percent of the varlabili

in N and the variables N and S accounted for 6.4 percent of the

variability in L. Variations in type of farm and soil series had

guificant effect on the relationship betvoen usual net income ai4



total input capital, although the uøeable soil series were too ale acly

related to generalize beyond the strata represented.

sing two differing farma, selected from the açle for iUu*.

tration purposes, several projections of capital aacwailation were

made, to demonstrate the use of the model and to note the effeotø

of income a, fami1' size, level of living, level of genent,

various credit arrangements, and d fai*ily labor. The effect

of adverse trends in prices of inputs and outputs is stressed.

ecifio application requires parameters drived from the mbj eat

rm or a homogeneous group of sjj.1' f

As a long run planning tool the method is £loxible enough

incorporate planned withdrawals in axr year, anticipated ohanges in

unpaid labor, parameters and price trends, and planned capital

p1aoement. Further exploration of its use is needed to refine the

estitting procedures and to further test the relationships among

variables with historical data and a wider variety of farm types and

il oonditions
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PROJECTING CAPITAL ACCUMULATION FOR

THE AGRIcNLTUR4L F1RM-HO(JSEROW

L

INTRODU OTION

Background

A relatively recent developnent in agricultural extension is the

farfl2 and home approach to farm planning. This approach combines the

economic planning of the farm businesa and the farm home into an inte-

grated treatment. In the words of E, J, Nesiuø it concerned

primarily (a) with planning for the future, (b) with consideration at

the family as a unit2 and Cc) with optimum use of the total resources

controlled by th.s familyN (%).

The Missouri Extension Service pioneered in this approach with

their t'Balanced Farmin program (), which began about 1931i (10).

Although several states at varying times adopted the approach, t was

rather new, in general, until it attained national prorinence as a

consequence of the federal appropriation for extension work for l93-

14 (%). Today, extension workers throughout United States are think

ing in terms of the expanded activity in farm and home mnageent and

0 how they can help the families in their decision making (8, p. 911).

This comparatively new approach to agricultural extension has

developed with the growing realization that managerial decisions in

the farm business of production affect family living and, vice versa,
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family decisions regarding consumption and other family goals affect

resource use in the farm business. Nesius points out that all family

financial problems can be divided into two categories, (a) earning

money (production) and (b) spending noney (consumption), and that it

is necessary to keep the two in balance (fh, p. 20) Thus, because ef

the close intermingling of decisions concerning the farm business and

the farm home, the .fainily farm. re.irs the combined application of

production and consnnpt1on oconomi both in extension education and

research.. However, 'the effect of farm and home developnent on ro-

search and instruction at the colleges seems to be limited. Very few

states have oriented research projects specifically on farm and home

development prblms (%). The present study will attempt to con

tribute somewhat to the filling of tnis gap.

Thus far the terms 'farm" or farrn busine8e' nd "home" have been

used. To give these concepts more precision, they will be designated

as the "agricultural firm" or "the firm" and the "household". A firm

is a combination of resources organized under one managerial head to

produce one or more products with the view to maximizing profits. A

household, for purposes of this study, is a group of people living to-

gether and makin decisions respecting the allocation of their pooled

income to various uses, to maximize group satisfaction (3h, p. 2B, L116..

hi?). Using these deftnition the farrn, or the farm and home, will

mean the "firm..household" in the remainder of this dissertation

In many agricultural households there is a competition between

the fi' and the household for the use of income. On farms where
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resources are limited, relative to income goals, for example, farms

that are in the early stages of accumulating resources and whose oper

store have young families, or other types of low income farm., this

competition becomes important, and even critical. One study points

out that "the degree to which business decieion3 and choices in the

household are interrelated depends largely on the extent income or

cap:ital is limited" (37, p. 3914)

This competition may not be important for larger farmi whore

business affairs and domestic affairs are conducted separately, as

with many non-farm businesee, that is, the momb.r of the household

are not informed of the business affairs nor consulted in decisions

about the firm, but are concerned only with consumption decisions

the income "brought home" by the operator. One California farm manage.

ment specialist baa estimated that a "aiseab].e portion" of commercial

farms are of this type, which may be so in California. However, there

is a large number of farms, in the United States and in Oregon, for

which resources are limitedb, relative to income goals, and which r.

quire more capital, particularly in regions where farm labor ii acaros

or relatively costly, as it is in Oregon, and the income of each farm
firm depends largely on the assets controlled by the operator.

a, ed, A. Doyle, arm nageznent Extend on Economis , Doper en o
Agricultural Economics, University of California, Davis Personal
interview (l98).

b. Of the commercial farms in Oregon with sales of far products
valued at 1,2OO and over, in 19S9, S3 per cent had sales of less
than $10,000. For United States as a whole, the proportion is 6S
per cent (78, p. 613). Sales of $10,000 would provide roughly
c3,00O43,C)O net income for living and for capital accumulation.

At current levels o livIng, competition between houeehold expsndi-
turee and farm investments could reasonably be expected when the
net income is lees than $3,OO.
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Frequently, under conditions of low assets and low incomes, the

competition of the farm household with the firm is strong for any net

income available for "plowing back" or accumulating capital. The

rural, home i fast becoming a modern home. Rural electrification, one

of the moat important events to effect the living patterns of rural

people in the last himdred years, the automobile and improved highways,

and other relatively recent developments, have created new rural liviag

modes or standards that result in expenditures for living at the sacri-.

fice of capital, accumulation that is greatly needed on many farms Be-

cause of these new demands by the household, addttoral motivation is

necessary to induce saving for accumulating capital.

When extension workers approach the problems of farm financial

management from the "farm and hocie' viewpointtm they are in fact assume'

ing that the family is the deciaion..making un& (72) and that "...th.i

is a general retreat of benevolent paternalism as a prevailing ty of

family leadex'ahip' p. 17). If this assumption is correct, it is

another source of intensification of the firm-household competitton,

and another reason for additional motivation for the necessary aocuau

lation of capital.

Eeady has observed that, wIthin agriculture, the responsibi ity or
capital accurnu1aton falls moro nearly upon the households than is
true for many other maôor industries. Corporate methods of financ-
ing do not exist to any important extent in agriculture (3k, p.9).
One interestIng finding of a study made recently in Ontario, Ctmnada
was that in two-thirds of the families, decisions on whether the
next purchase of desired equipment will be farm equipment or home
equipment are made jointly by the operator and his wife (1, p. 3



The PaTpOSe of the Studj

farm buiinesae5 are in the stage of growth whorein they

need to accumulate capital to incroase income, selfcontrol is i'e-

quired in current consumption to leave a portion of income for accu-

mulation. Such self-control usually requires high motivatiofl*. The

purpose of this study is to provide a means for assisting in this

motivation,

It is assumed that a plan showing the future path of capital accu-

mu.lation on a given farm, its effect on incae and the effect of con-

sumption on this accumulation, can assist a farm family in exercising

self-control in current consumption by affording a clearer concept at

the consequences of thc decisions of the family. Also, such a p1

could enable the operator to see more clearly the effect on capital

planning of other uses thet compete for residual income, for example,

liquid reserves held back for risk, life insurance premiums, nd others.

The intention of this study is to provide this motivating and

planning "too1 by examining the major factors involved in the capital

accumulation of the firm-household and, as a result of this investi-

gation, develop a method for estimating this accumulation for longr

Compare thefollowing quotation: .there is no mechanistic
relationship between sits of thcoms and savings. iowever high
incor may be, saving is always a matter of choice, dictated by
human purposes and valuations, between present and future ues
of incone. For this reason, the existence of goals for which
savings are needed, combined w:th enough faith in cnets ability
to achieve these goals, to translate desires into purposeful
action to achicvs them, is necessary for savings to occu.r'
(38, p.
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periods and with greater accuracy than chance guessin or rough budg-

eting provides. n integral part of the estimation o capital accu.

mulation will be the estimating of the inccmie associated with the

accumulated capital.

portance

In addition to providtng a tool for motivation to accumulate, cap-

ita]. planning, with sorne estimate of the rate of accumulation and its

effect on income, is uefi]. in several other ways. A farm operator and

his wife., with a growing fai]j, who are getting started in farming,

very likely have some long run goals, such as education for the child

ran, comfortable hoising, vacation trips, a good car, 'well bred stock,

an attractive set of farm, biilthns and machinery and perhaps several

other amenities. t is assumed that in many cases newer farmers, and

even more experienced farmers, do not relate present resources and the

rate at wiich they may grow, to the future ince required to achieve

lone run goals. With a knowledge of the probable future growth of his

aaets, a farmer would be better able to estimate the possibility of

attaining goals, how fast they could be attained, the additional re

SourceS he needed or the increase that y bo required in the rate of

accumulation to reach the goals. Also, if the necessary resources can

not be obtained, he may want to change to an alternative enterprise or

occupation that would provide the necessary income. The family may

want to modify their goals or they may want to "trust to luck" and

concentrate on short run planning. In any case, capital planning can

help them to make such decisIons more intelligently.



benefits of estimates of capital aceiini1ation in credit

planning, both to farm operators and to credit agencies, are fairly

obvious, For instance, effects of living coats on accumulation aM

therefore repent ability, and on the rate of

constitute inforation tbnt is vital for repcyraent ched

then bane have long re*ysexit periods, the changes that say occur

living costs over the period must be taken into account. Estt

the path of capital aoilition eculd help greatly in

greater emphasis on the study of inte'na1 f:

thea' than the stwiy of external sources. A

of agriculture ra.'-

to Spitre (65,p.l

of the most important financial problea of farmers rests with the

acquisition and nmsagent ci' capital. fly capital we mean past pros.

ducticti saved from oonuiption and used to increase future producti

tanfforth and Day (66), in speakth of farm and horns development,

point out that Me opnent is by a capital accumulation problem.

The process of growth and expansion of the farm business usually con'-

sLat of plowing the returns from limited investment funds back into

further investment to accumulate a stock of working capital".

question of di.ther to ups a 5paasyou.-go or credit, to auhi

goals more rapidly.

The importance of capital accumulation within agriculture bas be

noted by several writers. For emple, Toatlebo (71, p. 19) has

a remar3cabbe degree, farters have financed the increase in farm

pital with their own incomes and saving&'. He sees the nasd for a

as for dueL lean size and uses to be made of loans.



The key importance of capital accumulation within each agricul-

tural firm-household complex and of understanding and predicting the

process, ic widely recognized by agricultuxal econonits and farm

mana:ement extension wcrkera.

'he Problem

The ape ciic problem at which this study is directed is how to

project the path of capital accumulation and the income flow associated

with this capital, When a farm operator and his family attempt to plan

the future production and consumption which they can expect, given a-

sent resources, they are imiediately involved in estimating the in

flow and the resource bass required for the income For a farm-firm

the 4am factor, idü from management, that limits the income is phy-

sical capital, including land, so that the amount of initial capital

and the ensuing rate of capital accumulation are critical in determin-

ing the size of income (30, p. 8), At the same time, income, given

the amount consumed, is critical in determining the rate of capital

accumulation. ny farm and home planner, farmer or otherwise, must con-

aider initial resourcee and rate of accumulation, regardless of his

efficiency in organizing given sets of resources. Increasing his effi-

ciency may increase incoe but may not be as effective as accumulating

catal.
(any studies have been done on the amount of capital needed, ay

by beginning farmers, to provide a specified level of income, usually

some uminimum levol". Several bulletins have also been written on how

Also, for the importance of capital to income and to the adoption
of technical information compare (3).

8
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to acquire capital to start farming. This stu4 is concerned not with

those but with the rate of capital acc'1tion that cocura aft

starting farming, or after a certain level of assets has been satabli

Given the capital assets on ciilaa' farm, it is impossible to

plan the rate of future capital accumulation and x'elated income with

certainty because a knowledge of influences affecting the rate is

not available. This makes it necessary to do the next beat thing, that

is, to estimate them. The accuracy of such m estimation depends upon

the extent 1r which the influences are understood. On sonis busi a,

planning and estimating of Aiture income (and capital acailation) are

done oontimuaily, in some fashion, by most farm operators and their

families. Often they are assisted by extension workers, loaning agerts

and othets. Usually the plann3-rg on a particular farm is bused on aver-

age yields and average pzLses for selected time periods, current coot

structures and currett living expenditures, with the ides, in mind that

the future incomes esthrated must be equal to or above a certain mini

mum. &ltbou it vuriaro, the planning borison is usuallr sbcTt (1?,

p. 136) and (48), relative].y, because of the lack of understanding of

relationships involved and the effect of uncertainty on these relatio

ships. ilxny arc atiofied with the relative certainty of a short ho

izen and "trust to luck" for the longer outcome (5i, p. 6), The

objective in this øtudy is to provid, some degree of refinement to

estimating procedure that will take into account the important influs.

en060 on capital accumulation and will extend the planning horizon.
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There is a need, for a ,thod 01 a te]. to show the coat1tbt1ity o

future goals with present assets and wbih would also ecable cons.1j

deratton of influences as the anount "plowed back" into the

msiness eh year, the effect of credit in attat falling short

of goals and the effect of household expenditures on the sbo1e process.

Specifically, this study will. iixvoat4.gate the effect, on the rate

of capital aocuxa1aticm and associated income flows, of the ooution

and investment decisions of th farm operator and his family in the

aflocation of net inc

The priimy concern of this study is the grcmrUi of aesst.a. The

"1itoe.cyol& of the firmu.household y be divided according to stage

of capita]. accuralation or depletion. The grarth wierein capital is

being aeculated, continues to the "ture" stage. I)uring this

stage the rgii1.1u*-product/prioe ratio of capital exceeds

that of the operator' $ nauageuent end labor and be strives

optirmim tr obtaining more capital. 1iring the "mature" stage capita].

is neither accumulated nor depi.eted. In this stage capital and the

labor and rcanageuent inputs of the operator and his tan4].y are at an

optinwa leve]. in that their margLna1va].ue'.product/price ration are

equated. The family obtains living requirement from current income.

Some caving for retirement or future consumption may occur but it te

].owed hack" into the firm to increase its capital. In other

words the net income and physical capital remain atabld.

a. apt tar fluctuat4on in price level.



retirement phase is reached when net ince from the firm declines

end capital must be depleted to maintain expenditures. Here the

marØ.nal value productivity of the labor and management of the oper-'

ator and his family decline, relative to that of capital, and capital

becomes underemployed in that more rosources could be used with it.

Without getting into a further diacu3sion uf these definitions,

they are sufficient to indicate that this study is restricted to the

growth stage, It is applicable to those farm operators arid families

who need to increase their assets in order to increase their incomes5.

This restriction will approximately define the length of run to ihich

the method will apply.

A further reatr1cton will be placed on the scope of the study,

in that it will be confined to capita]. accumulation generated within

the fa,rrt firm, that is to say, from income deriving from the agica]-

tural operations involving the resources controlled by the farm oper-

ator arid his family.

The farm planning that is implied herein, in projecting capital

accumulation, will not be concerned with the dynamic adjustment of

resources to find the least cost or highest profit combinations, per

se, but will take the following approachx Given these, what is the

effect of the firm..household'e allocation of annual income on the

growth of, and income from, the busines3? The focus of this study is

on the financial aspects of the firm-household's planning.
1very tanner plans bat not every fanner p ans to increase his

come. Some who are less likely to do so are subsistence farmera
high Income farmers and retiring farmera



A prediction equation or modal will be developed to project the

capital accumulation and associated income. The equation will be

based cii The logic or theory of whet occurs in the process of capital

ooumuletion by the agricultural firm-household. Empirical, tests will

be applied to certain components of the model but Lack of data pro-

v-ent an empirical teat of the model for explaining capital accumu-

lation on an intra-firm basis.

Frequently the data available are inadequate for complete pos

tive proof of a theory, but this does not negate the usefulness of an

attempt to develop theoretical models as solutions to problems. Most

research in .Thrm management and many other disciplines is aimed at

discovering or 1olating generalized principles that enable predic-

tion. Eyen with known production coefficients and prices, it is in-.

possible to predict exact outcomes for each farm because many things

can interfere during the period covered by the projection. it from

experience it is possible to develop standards or guides and mithods

t thinking for applying them, that enable useful predictions. Farm

operators must make decisions continually. Many of theae decisions

must be based on theory that hEs not been empirically tested, at least

adequately. But the theory itself is usually based on assumptions

that are derived from experience, so That it is not entirely devoid

of an empirical basis, It is useful to develop hypotheses to isolate

trebles, which in itself is a considerable aid in decision making,

and to provide guides for obtaining the data required for adequate



testin (1,3, p. 10

In the theory chapter of this thesiø certain hypotheses will be

developed to which empirical tests nay be applied. The testing of the

coitplete equation or model requires historical data on the growth of

firm-households. Data of this kind are difficult to obtain and are

not available for this thoi, Such a test remains for the future and

suggestions concerning thie will be made in the concluding chapter.

A theoretical model for successfully projecting real economic

phenomena must be based on preiiaes that are based on facts and u

must describe or simu1te correctly the eeononc processes that will

occur over the projection period. Complete ampirical testing of the

odel requires both verification of the validity of the basic assum

tion and determination of how well the model describes real processes.

When theories err in attempting to explain real phenomena, they fre-

quently err in the basic assumptions anc thue, the empirical testing

of asswnptiofla is vital to the usefulness of the model. Therefore,

although the projections made by the model developed in this thesis

necessity will not be tested empirically, an important contribu-

tion can be made by testing basic assumptions, and this is

Day 17, p. 1u3 points out that "...a particular model is a j
cious coxnpreuise between the conceptual unrstarzding of an econei,-
Ic process and the possibility of representing and testing this
conceptual understanding with real data."
It Is true that certain phenomena are not logically connected,
causally, but their variations are closely enough associated that
the bchavior of one can be used to predict the behavior of another.
However, the discovery of such association of variab.lity dependa
upon an empirical accident and ca'uiot be achieved by a process of
causal logic.
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possible fruLa aia(ltbls date. Appropriate statistical thod8 will

be used.

q

another study (4i) that was not designed specifica].1r for the thesis.

The data were obtained in a of a eaiuple of fsras

that were randos1y selected, in the i"bunt Angel.mWoodburn area of

}rion County, Orgoi. Intor'ition on the fara business of each

rm for the crop year of 1957 was obtained. Anong other things

data contain infartion on tarn capital, inconie, expenses, aud

living costs, all of which will be used for this study4

The rseaiuder of this dissertation wifl proceed as tollovs

(1) The theoretical projecting model will

developed.

(.) This will be followed by a review of writings

appearing in the literature, that are rel

to the present study.

&tpirical testing of hypotheses derived froni

the critical aasunptiona on which the sodel is

base& will be presented n

&,nie ueeft1 applications of the proj sating

equations in the finaneia]. planning of the

fire-household will then be illustrated.

Son, of the author a conclusions reirding

study will be stated and the study iie4

The ______teats will ut-e. data that were obtained for



CHAPTER II

'fiEO1TICAL ANALYSIS OF TE PROFSS OF CAPITAL

ACCUMULATION WITHIN THE FIRM-HOUSEHOLD

Introduction

The primary reason for the existence and activities of the

majority of farms eeeingly is to produce incoie for the operator an

his facnily. 4ost of the family goals require income to permit their

achievement. The size of the annual income obtained from a farm

business depends to a great extent en the ariounts of productive re

sources controlled by the operator and his family and entering the

production process, No matter how efficient the operator is, he

requires adequate resources for an adequate income. These resources

include those with which the operator starts farming and those he

accumulates thereafter. The rate at which he increases his income,

given his organizing ability, depends upon the rate at which he accumu

latos resources. Since the operator's management and labor resource,

in the form of himself and his fallhily, Is snore or less fixed, the chief

resource which he needs to accumulate iS capital.

Resources are usually made up of those that are owned and those

that are financed by a source outside the business. The reurces

tised in farming can be classified i.iito the labor and management of

the operator and his famil.y, all other labor, land and buildings,

capital equiient, livestock and funds with which to meet current

operating expenses. The last category includes funds to prov&de a
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living while awaiting the income from the production process.

Al]. of these but the first one constitute 'capital" in the sense of

inteatnient in a Imainesa that produce a return and izwe tment that

ha8 altermtive opportunities, it i this capital that is accumu-

lated as the firm grows5.

It is recognized that the aggrete quant.ity of resources en

taring the production process is not the oQly influence on income.

The quality of these resources is inportant as well as th operator' a

choice of enterprises, the production functions of those enterprises

and the efficiency of resource corabination involved in the process.

Quality is taken into account, theoreticaiiy, in the rarket evalua..

tion, which provides the coiinuon measure (unit value) neceeeary for

aggre ting to determine the total resource quantity,

For any individual farm firm, the choicec of iayc to combine

vuicus types of resources are usually lisited to a relatively £

alternatives by the pbyøical and economic unvironnt, as well as the

geria]. characteristics of the operator. Once the general enter.-

prise cxthinatton baa been. embarked upon, the choices are even fewer.

Thus, for a partio1*r farm with given itnr4agement, ths aggrete
zantity of resources as measured in units of value, is by far the

mein controller of income at any given stage of growth of that firm.

£fter the beginning of farming opex'atins, the capita]. acculml.i

lated thereafter aict come from the income obtained by the operator

onitted here because of
ta productivity. It is the education

labor, sozastinec spoken of as uinteliectual
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and his fani].y. This income may come from the business, from non-

farm employment and investments by the operator or faii).y members or

from tfts. Another source of income is from capital gains resulting

from a rise in prices of capital assetsa. This study is limited,

however, to that income obtained from the farm business, because moat

farms interested in accumulating capital normally either do not have

access to the other sources of income or thIs type of income becomes

evajiabis fortuitously.

The rate at which capital accumulates in the buines therefore

depends upon the amount of the income and the proportion of the income

that is withheld frcm consumption, that is, saved. Since moat farms

do their accounting in annual terms, it is more convenient and practi-

cal for purposes of this study to use annual income, consumption and

saving.

some savings may be withheld (from re-investment) for liquid re-

serves aga.nst uncortaintyb. Such reserves constitute accumulated

capital but they ay not contribute much to the future output oi the

farm and therefore to future accumulation of capital.

or capital gains to be converted to inccm, liquidation of the
assets must occur.
Here uncertainty consists of those unforeseen events, involving
coats to the buines, which are unpredictable and thus cannot be
insured, actuarially. Risk consiats of insureable future events
that have a known prohahilty of occurring (314, p. 141i0, 14143).
Reserves, that is, insurance against risk OOn8titUte a cost of
production, are ta&an out of income annually and are not availabl
for capital accumulation.
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In addition to expenses, capital maintenance, consumption, cap-s

ital accumulation and reserves, the income of the firmhotiseho1d may

be allocated to one other recipient which is the ireau of Internal

Revanae Other forms of taxation are accounted for in operating expen-

ses and consumption but income tax is taken from net income, and the

amunt paid depends u:xm the size of the net income. It has a more

overt effect on capit 1 accumulation tnan do other taxes and therefore

it will be considered explicitly in this study.

It is apparent that all of these ises necessarily compete for

the income obtained by th firm-household. Operating expenses and

capital maintenance have first claim because they muat be met to real-

ise any income on a sustained basis. The remaining four uses compete

for the net income after expenses and depreciation have been covered.

This copetiton continually requires decisions by the farm operator

and his family and, as was ptinted out in the introduction, there is

a much greater dngling of these decisIons for a farm business than

occurs in non-farm businesses, because of the close association between

the farm firm and the farm household. Decisona are likely to be more

rational if the results can be estimated.

Firm-Household Choices

The only theoretical anlyis of the choices in reinvesting er

spending of income in the context of the agricultural firm-household

was contrihtsd by heady in l92 (31t, p. 46-)438) and (33,



p. U29-1132) although he b ned the baste idea earlier (32)

Re analyzed the major factors in the competition for net income in

terms of alternative opportunities and choice indicators. The an

ysia was not applied empirically at that time and no model for pro.-

jecting capita]. accumulation was developed1. The analysts will be

presented briefly here, because it clarifies some of the major vex'-

tables involved in the choice process facing the firm-household and

it is somewhat related to the predicting model developed later in

this chapter,

The analysis concerns farm family decisions on the disposition

of a residual annual income available to them after all payments have

been made from gross iricomeb. For expository purposes, this net in-

come will be taken to be that income about which the operator and

his family have to make only on. decision, namely, how much to spend

t]y on consumption and how much to re-invest for future consump

tion (of the investment), that is to say, how much capital to soon-

mulate0. These alternative opportunities for disposing of the

are represented by an opportunity surface, depicted in Figure 1 by a

map of curves concave to the origin. The T-axia represents the qur-

rent annual net income and the X-axis represents the discounted future

In l99 Loftagard and Heady described a dynamic prograndng model,
for farm planning, that applies this theory to some extent (I-iS).
This net income will be defined precisely in the empirical chap-
ter following.
For the present, reserves and income tax will be assumed not to
exist.



income derived from investing current income. each curve is

locus of tbe combinations of current ooneumption and inirsstment

the future, for the annual net income represented by that

urve P2 represents a higher income than curve

than Curve P2, and so forth. For curve P2 the distance 00 rep:

asute the total inc

ing. The point D on the curve OP2 represents on. of the alternative

combinations depicted by the curve. The *ntity .D is the portion

of the annual income currently consumed while the antity BC is the

reusi1ng part of the annual income, current coniuiiption of which is

foregone and which is invested for future isturns. BI) is the di*

counted future income expected from the vestnt of BC,

)'igux'e 1

Income in t2

tly avRilable for consurptiou and v.i
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The slope of the ourve, t any particular point, has si:..ifieant

meaning. If the slope is less than b degrees it indicates that it

pays to invest, that is $1.00 of current income invested will re

more than $1.00 of discounted future income. Similarly, a elope of

more than 1 degrees indicates that it does not pay to inveet. Where

rate of profit i.e i., the elope is (i+i.). The return to investment

will depend upon the forms of capital and the production process In

whcb the investment is made. Th. length of the period necessary for

tho chosen capital to begin providing a return affects the rate of die

counting nd thus the diaoounted income alternative.

Concavity to the origin represents diminishing productivity of

capital resources for a particular time period. The small curvature

and shallow slope of the lowest income curve depicts high productivity

of any income re-invested. As the income level rises the increased

curvature of the curves depicts the tendency of income invested back

into the firm to encounter diminishing returns sooner, relative to the

proportion of current income "plowed backN, because of the larger a.

mounts of capital associated with the larger incomes.

To determine the optimum allocation to investment or coneump

of current income, choice indicators are required. In makin

aision, th. farm operator and his family must balance the utilt of

the discounted future returns from investment of current saving

gainat the utility of current income spent on coneumptione The

. Either case assumes ' * one do ar o diaco
same utility for the goods and services it will provide in the
future as the utility available from one dollar of current inca



utility comparison is a ebjeotive proceas that is diffioul

uro but the alternatives mey b's depicted b' emcee curves such

as those shown in Figure 2. These curves show the combination of

Figure 2

0rl

I
Consumption in t2

current and future incomes for consumption, at any particular inco

(consumption) level, among which (combinationø) the choosers are im.

dil?iYGfltb At different points on a single cur the farm family

uiaintains the eanie level of utility with different combinations at

present and futur. consumption end each curve is the locus of a13.

these points, at the income level indicated tr the c

pie, at the income level of curve I, there is no difference in

t&1tt7 between the combination at point P (with OB of current

sumption and QA of future consumption) and the one at Q (with 00 cC



23

current consumption and 01) of future consumption). Thus, AD of future

income consumed provides the same utility au BC of current income con-

sumed. I:r r is the rate at which future consumption substitutes for

current consumption then the slope of the curve at any point is (l+r).

The convexity of the curves toward the origin indicates that a differ-

ent discount (or premium) is placed on each increrrent of saving, that

is, the merginal rate of substitution of consumption in one period

for consumption in the other diminishes for any particular Indiffer--

ence curve. At the highest income level, represented by the steepest

curve I, it requires lea Aiture consumption to substitute for our-

rct consumption', that is, the utlity of present income is lees,

relatIve to the utility of future income, for hIther than for lower

levuls. In other words, a family on a higher curve is willing to give

up more current consumption for future consumption than on a lower

curveb. The propensIty to consume declines with hi her income$C.

Those indifference curves provide the choice indicators of the operator

and his faily for the optimum positions on the opportunity curves

shown in Figure

an it can be seen t at * is greater than
It must be remembered that future income and consumption thereof
can only be obtained by foregoing current consumption, that is, by
saving and investing the savings.
This was partially substantiated in l90 by a survey in Iowa (314k

p. I2). A significant conclusion regarding the effect of ince
level on propensity to save is that, even though optimum positions
ay be attained, the disparity in capital accumulation and incoes.e,

between high and low income farms, may becone greater over ti*.
d.. Ready has listed several, reasons why current consumption iay have

o hIh value relative to future consumption and, averal reasons,
on the other hand, why a high value may he placed on future con-
sumption (savings or Investment) (3I, p. ti26).

cS



on the p in Figur. 1. The optiann conbimationa of ir

tl.y consumed ath income to be reinveuted for the fu

occurs at the points of tangency betweei the opportunity curves and

the iivUffez'encs ourvea At these points the margine.l rate of tiu

forsetion of current income ito future (diwted)b
to the rginal rate of ubatitution of the consumption of curr.at

Figure

Income in.

tobo
a

if t4s income is "plowed baok' into the farm business, capital is
cuuuA*ted.

That is, the ar rate o substitut4on of future income for
ourr.at income in the tranfortion pcco3.

The appiicatioi of the t a utility decisions or js.

ditferenoe pattarn to its aoneumption inveutmmt cpportzuties is

depicted in 'igure3 perinpo8ing the irvli Terence 2.11 ?'ig*ire 2



ioiim for the a

the operator and his f

and invest the remaining portion, BC, of the ourrent annual net in-.

come, to obtain ;' In the future1,

?o apply this analysis to the problem of projecting capital accu-

mulation for the firm-household, it i3.d be necessary to assume that

BC is re-invested in the farm businees. Also required would be (1) a

knowledge of ths functional relationship between BC and the future

returns, :i in order to estimate BD, (2) knowledge of the rate at

which the far* fwiily discounts the future income stream, (3) knowl.

age of the indifference asp of the fara family, depicting the func-

tional relationshIp between the present utility of the consumption of

current income and the present utility of consuming income in the fu..

ture. All three requirements must be related to specified tine p.-.

riode in the future and are thus subject to urioer'taintr. ach of the

three presents a difficult problem. Xt is quite apparent that the

competition between consumption and capital accumulation involves a

complicated series of decisions that must be made on the part of each

farm operator and his family.

The indifference pattern dpicted in Figure 2 must be supplied

subjectively by the farm operator and his family and no method is a-

vailable for its empirical quantitative measurement. Thus the points

of tangency in Figure 3 cannot be designated exactly. However, when a

farm family makes a decision to invest rather than consume a part of

income. On curve CP2 (Figure 3)

ist is, the household, would consume Al)

S p. r further explanation of these d agrams.



its income, by (1) estimetiag the income from the

ting the income to th present and (3) the choice by

eon, it is, in Lect, locating its decision at a point of

!flCY depicted in iguro 3, j for reitweatment it fccregoe from

consumption the amount compatible vith its mibjective

g goals and invests it to bring the hieet rate of

modeL will be develae4, in the next section, to project

Savings are defined here as income not consumed.

26

etnent, (2) di

ulatioa based some or these choice considerations. The model

will recoize then implicitly without explicitly developing time-.

transformtion or time'indifferenoe curves.

The at1ysie will. begin with a given annual net income from a

farm for which resources are organized or combined at, the opti-

combination of all except menageiaent, fox' which there is excess ca

pacity. This assumes that the nageaent problen of the optima

combination of other inputs has been solved. The annual net inc

will be defined again as the residual income ainilable for conma..

tion and saving or investment back into the firm after allowing t

operating expenses (which include insurance against risk) and cap..

ita.l naintemance (depreciation) and adjusting for net inventox

changes and farm perquisites (income in kind).

This net income is allocated to one or all of consumption (iii.'

eluding gifts, cherity, etc.), wings and income tax. Savings, in



turn, y be allocated to investment in the business and/or resours

against uncertainty. A).]. of the net income is accounted for by th

items so that any one item can be determined if the othe are known.

Thus, tar any income period, the auount 11p10'ured backTM into the t*i*tiu

ness will be the net income niimis the portions consumed, paid out for

income tax and withheld for reserves. if no outside inc

oh sources as gifts e.d non.farm mplo'nomt, enters the firm, the

pita]. that is aco"Ated viii depend entirely upon these it

1ah component, of course, is subject to mny isiluonees. The

problem is to ioolats the important things that influence these acm-'

ponoats and incorporate then, along with the components theneelvse,

into a tine series showing the rate of capital accwnilation per pe-.

nod.
The moat important ooapomsnt in the annual capital acowmiiiiti

is m net income, It depends on several important influencea,

which must be taken into consideration when inking any proj action of

pita]. accumulation: (i) the total quantity of resources entering

the production process, (2) the organization or aoination of the

resources, (3) their quality, (4) the weather and other nature]. faa-'

tore, (5) the pnico of products and input factors and forces in.f].u..

eacing these prices.

The ztex important component is the amount of annual income oon.

sumed, that is, withdrawn from production perumxLeatly by expenditures

or family living. It is influenced by ouch things as size of fa'd 1

size of annual income, family spending habits and need:



ble to hin, his attitude and that of his f

ty, and perhaps others. Income tax is intl

and net

Of the other two components, reserves against uncertainty da".

peed upon the liquid reserves owned by the farmer', the credit

order to simplify the dicuøøion fez' the preaent,

d income tax will be neglected and the moat important variables

from the othe, two components will be abstracted. Th current value

of the total amount of inputs, sept operator' a ugemant end la

entering the production process, vlfl be used as the mein factor

f].uenoing net income. The tpi1-it7 of inputs will be pz'emzmsd to be

accounted for in their value by virtue ci pure competition in factor

uarketa, which competition reilts in the inclusion of an evaluation

of qu&tty in their' prices. The combination of resources my be

as 5give&', for a given type of farm, that is, the relative proportions

of resource inputø that determine the type of farm and are eqwessed

the type of fazim, will be asmod to be stable, allowing only for an

increase in scale. This assumes that the operator has imused xage.

mant capacity so that tnagement can increase in pz'opoz'tion to other

inputs, The affects of natural hazards and changing price on inc

will be assumed constant for the present. cation of using

current value of total inputs as the nmin factor influencing income

permits the use of the ratio of net income to total inputs to osti'-

ite the not income for a given firm when total inputs are

by the tax rate



L=k
!legleottng the prop

reserve

(plowed baok

(3)

(4)

P is tho amount of net income available for ze.4nveatmsn

of net income going to income taxes and
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To siapli4 the estimation of expenditures on consumption, the

influence of family size and spending habits will be held constant

and net income will be used as the main influence, This enables th

use of the ratio of consumption expenditures to net income to esti

expenditure when net income is

mn31ifisd Istimate ait1 Accflati
Thus, to estimate the income of a farm for a given year, the

following equation may be used;

N = (

wbr. N is net income (as defined) in dà

A is the value of total inputs and

is th. ratio of net income to value of total inputs,

o estimate the amount of this income that would be consumed, giT

the ratio ot' consumption expenditures to net inc

Lk )

where L is living costs (consumption expenditures

s net income and

is the ratio of conewption expenditures to net income,



Substituting:

P = _ = k (x.kL) (5)

Leauntng and to be given, the fcllouing La a

for tracing the rath of capital aoontions

Table I. Theoretical process of capital aocu*ilation tar an agriau1
tuzl f

A is to
it
t is,

P

t tel at the bgliining
represents it spsdi

portien of net inocee that is

this table a *ste eqitioa y be derivkt1, ui the

auumptioaa, to calculate total ted capital TC at the be..

S S

*



£qation 6 Is based on several aasuiaptionss

That all of the net incone not oonsuaed (N-.L)

is i veeted back into the mess; and that

this invsstnent is all productive and not undo

partly for payohic benefits, such as an ovex'

sized tractor bought to keep up with the. fl5iu,

hors;

That k.ã rooeins constant as total capital

creases;

That kT remains constant with the increases in

Inc

4. That variatioxia in total capital account for

variations in net income, or are highly cor-

related with other factors that do accuat for

variations in nat Inc

That variations in net income account for va.riai

tione in living cost or are highly correlated with

other factors that do account for variations in

living coats.

N

IkLkN

= k (llumkL) TC

3].

following are obteim.

(9)

'here I is any particuiar year.

eblas

ron this
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AU of these assumptions pro'vide hypotheses for empirical t

tatiatical testing of Equation 6, as an hypothesis for

the path of capital accumulation, requires historical data

]. farms. This frequently is impossible to obtain. How-

ever, the equation may be tested by logical examination and st.atis-

testing of its component parts. The importanoe of A, k and

may be readily seen, and these are the components ox' paramer.era

which this study vtU concentrate the empirical testing. Asaump..

3 - wiU be tested empirically but, due to lack of suitable

data, Assumption 1 wiU not; nevertheless it will be considered when

the effects of resex'vee and income tax are discussed,

Choice Alternatjvae

The preceding analysis asaunes that the choice has been made as

how much of net income to invest back into the business, Tbø

ratio kL expresses the result of the choice of the farm operator and

his fanily between the net income consumed and that returned to the

business in the form of capital.

To make this choice, the operator and his family must compare

the present utility derived from consuming present income, with the

present utility of future income arising from returning to the busi-

ness the foregone present income. This future income is the sum

total of the income stream produced by the inveetatent, discounted to

a present value, mainly because of the time preference of the farm

family. The actual utility comparison is subjective and, as yet,

unmeaeureble,

future income from P would vary according to the decision of



the tarn family on three alternatives2 (a) leaving the original

"plow-back", P1, intact and consuming all net income derived there-

from each yearj (b) investing *1]. of the net income from P1 back

into the buineee each year to accumulate income to be used at some

future point of time, in which cane the expenditure on living, that

is current at the time of decision, could not be exceeded; (a) con-

suming part of the net income from P1 and plowing back the residual

each year. The last alteniative is the most likely to occur, since

P1 and its net income usually would not be earmarked but would be

integrated with the total input capital and the net income of the

ann business. Tb. formulas for present values of the income streams

available under each of these alternatives are given in Appendix A9.

For the planning decisions of the farm family the importance of the

estimates of future net income and living costs and the importance

of the discount rate used by the family, may be readily seen from

these formulae Methods for providing these estimates and identi-

fring the dtacount rate are worthy objects of research.

e1attonehip to the Heady Anaysj

Utilizing Figure 1&, the foregoing analysis of capital

.rn from the viewpoint of savings invested back into the fax

be related to Heady'w opportunity curve - indifference curve analysis,

outlined at the beginning of this chapter. Ae in Figure 3 (p. 214)

the present ftioone available for consumption in the present time pe-

riod, t1, is represented on the i-axis and the future income avail-

able from investing income in t1 is represented on the X-axis. The

indifference curve, XI, depicts the substitution of income in t2 for



cowtion of income in

income in produces rra

glneee.

H4)

C)

0

Figure 4

J

o line i% dupict the rate at which

, iA iivetod back into the ba

Inc one in t

In terxs of the .ving& aiialysiu, Oii represents net income i

from any period ha, OL repre ents L1, the ortion of iI that is

Oon!Umad. Di reiresente P1 that portion of available for

Y$3ting back into the business. Pj = Oi OL, and is

determined by kta kL is represented in i'igure 4 by Ot/ON. 0?

presents the future income from the investment o± NL It is
determined lr kN and P1. A straight depicts eonwbant

ginal producti'1ty of the ii.comu inveed back into the firm. As

be seen later, it does not depict a constant k før the total



capital of the firm; k is constant only for the marginal increment.

may be thought of as a marginal increment for the firm as a whole.

The slope of the indifference curve, II, depicts the household'a

nil. rate of substitution (m.r.e.) of income in t2 for income in

t1. this m.r.e. is equivalent to urt, the fans household's rate of

discounting future income. In the diagram, i.r.a. is in terms of the

whole time period, t2, whereas r is usually expressed as

rate. If r is expressed for the whole future time period,

it is equal to the m,r.e. expressed in percentage.

The Uea4 analysis of the choices involved in capital accumu-

lation by the finn-household does not take into account the firm's

total capital (beginning capital plus accumulated capital), although

the tvo approaches are related in that LW in Yigttre is the annual

capital accumulated, P Sn the "savings" approach. It is well to

note here that fo either analysis, the mathematical description of

the path of capital accumulation, epende on regular relationships.

This limitation affects the conformation to reality of both analyses,

because of the variability in real-life data.

The usual level of income, the form of capital Into which is

converted and the amount of are all likely to affect the consump-

tion - investment decision. The fcr* of the capital influences the

period of waiting for a return. The longer this period, th. higher

the rate of discount is likely to be, especially if the purchasing

pow.z' of currency is declining. If a farm family with a rel.ati'vely

low level of living and low capita]. has a small the pressure to



spend on current consumption in like2 to be high in comparison with

larger fanas having higher incomes. There may be a tendency to dis-

count retunn froni email investments quite highiy. I the amount of

is higher, the operator has a wider róngs of opportunitins for

inventing with likelihood of larger retune, which he would die-

oount lees. These are acme reasons why small fsrms find it 80 dif..

fiou3.t to reach a size where the rate of capital accumulation is

r.ason*bi,y rapid.

Tb. farm family's rate of discount and its utility comparison

rrent and future incomes are subjective and iapossible to quarz

and measure by methods available to dats. Much study re

to do this. However, the basic thesis in this study

income from mey be estimated with more accuracy than a

random satimate would provide, and thereby afford information for

more intelligent decisions.

Djoaejon of kN

On. of the hypotheses to be tested in this study is the

r'smains constant with increasing capital

income/total Input capital, the size of kw and the changes in this

ratio, depend upon the size and direction of changes in its numer.

atoz' and denominator, so the changes that occur in kiN as capital

increases depend on the concurrent changes in net income. If
income increases proportionately, kN will remain constant; if list

income increases lees than proportionstel.y, kN will decrease; and

if net income increases more than proportionately, i will increase,

* net



If it is for a particular farm it must be derived from that far&i
history- of its ratios of net income to total input capital.
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Associated with the hypothesis of a constant is the postula-

tion herein that N ICNA, which implies another hypothesis that will

be tested, namely, that all variation in N is accounted for by the

variation in total input capital (p. 31). In mathematical terms, N is

the dependent variable to be estimated from A, which is the independent

variable. is the regression coefficient and is derived enpirica1-

ly Error in prediction may be caused by the failure of variation

in total capital to account for al]. of the variability in the net in

come, N.

Net incon equals gross receipts minus operating expenses and

depreciation. Changes in any one of the last three variables relative

to the other two will change net income. Possible causes of variation

in these components that is not attributable to variation in value of

total input capital are (a) changes in gross receipts due to variations

in natural conditions (weather, disease, pests, weeds, etc.), to

changes in product prices, to changes in operator's labor and manage-

ment end to changes in input proportions and (b) changes In input

prices.

Variations in gross receipts due to varying natural conditions

can be controlled to a considerable extent by investment in weed,

pest and diseas. control, in irrigation, in fertilizer and possible

other similar measures. To the extent that such investment influ-

ences output, the variability in output not accounted for by



vnriabiUty in total input capital i$ reduced.

The possibilities of chaiging input poportions without chang.-

ing the value of total input capital are limited. It i true that

ezeeae capacit7 y exiet in onie iuput thile other are limitia

but it is not easy to ibstitute limiting factors for excess ca.-

paoity, which would be necessary if value of total input capital

were not affected. Usually those items haiing exces capecity .re

not divisible and theref be partly substituted.

Variations in the quality of iriput, incliing labor, will afs.

feat output and therefore net income. thei- are no imiiperfection

in the factor iarkete, price will press ariaione in quality and

be included in the value of to '.al input capital. For ample,

tive land will have highor prico than less productive

land and the .nie acreage of each will affeet the of total in*

put capital according to productivity. Insofar as rnrket

tions do not purnit price to expruan quality, vratio3is in total

input capital will not account for vriaUon in net incoo.

To consider the affect on ant income, of au increase in capital

year to year far an tndivickmal faraor, sume nataral hazards

and weather to be contant. as,vt3 that the operator' $

labor and nagaant increase in proportioi to increases in capital

inputs. The effect on net incorc, of an iucrease .n total input

-

ed, to a considerable extents on the basis of
and improved teohnolor to the

baserja, This i the only ansumption that
can make on the basis of eiporionce becue of

na of such natural influencoø. As the projection
period lengthens these effects irili tend to average out.



capital, can be postulated under the assumptions of constant prices

and of changing prices.

1. Assuming constant pricu*

When physical amounts of capital inputs are increased propor

and gross receipts increase in the earn. proportion, net

U likewise increase in the same proportion, 1ôwever,

annual increases in capital, available as investment back into the

business, are small, relative to total capital, arid are not likely

to be distributed over all capital inputs, but are likely to be

allocated to one or two of the most productive types of capital

ach year. Thus a change in prcortions would occur. (3ross re-

ceipt would increase, the amount and proportion depending on the

new combination of inputs. Operating expenses also would increase,

the amount and proportion depending on the type of capital, fixed

or operatthg*.

en the a .i on to tota cap ta is n the ora o oierstin
capital, a one percent increase in total capital would con-
stitute an increase in operating expenses of considerably nor.
than one percent, simply because operating expenses are only a
part of total capital, usually less than half. Thus, for net
income to increase in the same proportion as the increase in
total capital (to keep kN constant), gross receipts would
necessarily have to increase by more than one percent, although
not as much, proportionally, as operating expenses. If the
addition to total capital is in the fora of xod capital,
usually, but not always, there is created an accompanying in-
crease in operating expenses, which would constitute another,
additional increase in total (as defined here). Nevertheless,
the proportional increase in gross receipts, required to give
a proportional increase in net income that will keep k
constant, is less than in the case of addition to operating
capt tal.



would increase on1y it The capital increase is in

the form of fLx.d capital. The effect on net income would be to

increase it, but the amount and proportion would depend upon the

slasticities of gross receipts, operating expenses and depreciation

with respect to total capital increases,

Several hypotheses regarding the effect of an increase in

'various types of capital on lCN may now be posed as first approx.

btations. Table 2 suaunaris*s these effects*.

Stabilitr of k feasiblez

It is quite feasible that on the average, over a longer period

£ time, which is the context necessary for a projection of capital

cumulation, say ten years or more, k remains constant. If a
ra is in equilibrium with the limiting factor and the operator

wishee to expand because of management' a excess capacity, expansion

will t be uniform because of the liwited annual investment back

into the firm. 14.kely the limiting resource will be expanded first,

creating disequilibrium and a change in proportions of resources,

However, as soon as other investment funds become available, the

operator is likely to return to equilibrium and, at the new equi-

librium level of inputa, the resources, ex<ept for management, would

be in the same proportional combination as before, each having been

increased proportionater. For inputs other than management, the

firm may return to input equilibrium several times on the "path"

en of these appro mat one requires assemb ing a
large amount of information, much of which is already avail-
able in various forms and locations. Such a project is beyond
the scope of this thesis.
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the 1tureu equilibrium. (Presumably at mature equ.tlibriun,

mont becomes the limiting factor.) The coatpl tariiTq at certain

inputs and the effect of customs and habit a on manaeaert would aocen-

tuato this tendency conaiderab]y. if constant returns to scala exist,

then 1N wiU remain constant.

thematical difficulty;

Before proceeding further it is necesoary to clarity the theeap

tical sffeetm on of the re].ationahip between total capital and net

income. It the relationship Xe represented br a straight line eqi*tion,

for example 1i = bA4m (where N is net income, A is total capital, 'b

the regression coefficient and the slope of the line, and 'a' is the

intercept), oonutent returns to scale exiøt or1y if a 0, that is,
line passes through the origin. Inasch as kN A b& + a,

= b + . When a 0, kN b and rea*ina constant as A
A A

increases. When a. 0, holding 'b' constant, kN d3cz'eases as A ims

crease.
Constant returns to scale also exist when the relationship between

income and total capital is linear in the logarithms and

greesion coefficients sum to uniQ'. Where the function N

presses the lorithmic tionship, constaut returns to scale viU

b.

tsr for ] 5b thin for i'aUr
ortho .rtl*ntorthelarrbs.

ific a-value and bal%1e tOS 5.Z9 psr
thiaeft.otonktnthepro on
ta no probl.

catious at the Qobb-Do a approach to rcuuctioi$uno
a ai of farm t.uoutput tionships diunea this

or exaapie, ase (7o).

b1, the a"valua
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= a, a eonftaat, arid k re-iuj cotani
as A increases. If b 1, but haø a value les tbun 1, then b-I

Wh

will be ne' tive, say -i and k

valu.o of will decrease as A increa

tJen

With this relationship the

When a 0 in th

thniic relationaiip, then the values kL. = b + or = cannot
A Al

be wubtituted for kN i Equation 6 (p. 30), With the enpirically

derived equations available, k can be prooctod for each year, but
its annual values depend on the beinaing capital A, that is kM is
specific to A. To calculte it each year after Year requires
the calculation of and ;ith P already calculated, kq becomes

redundant for the projection of capital accumulation. However, it

is possible to develop a predicting model from the regression

equations N hA + a, as an adaptation of the developiiient of Equation,

6, but this will not be esciitd until the other influences en

bye been dieousøed.

2, &1ax&ng the assumption of constant prices:

If no change in qiantities of inputs and output occur over

time, the ratio ]q is likely to be affected by ohinges in output

and/oz' input prices. If output prices alone rise, the numerator

of the ratio will rise due to the increase in net income, If only

input prices rise, the net income and the numerator will decrease

and the denominator, total capital, uili increase, thus having a
two-edged effect on the decline that occurs in the ratio itself,

linear relaticiaship or b 1 in the log-



Over the projection p hinge end kN j'

3-
etc. Under these velopaent of Equation 6

Appendix Al) does not hold, since for this model it is neces-

sarythatal1k . Itiapos.ibleto.xpress1 tntra
1 1 1

f k! but the equation for total capital quickly beconis so con-
1

plicated that it is easier to calculate TC (total inpwt capital)

for each year, using a value for kN adjust.d for price effect each

yesr. The price effect is detezined from trends of appropriate

pric, indexes, in some oases, indexes for aggregates of items

must be used, iihiah usually is the cse for inputs. Insofar as

the price trends used for calculating annual changes represent re-

.1is.d prices, this. adjustments to k will account for some of the

variability in net income that is not accounted for lq variations in

tal input capital.

Effect of changing t.ahnologyi

icr projections over longer periods, say ten years, the influ-

ence on nit moon, of continuously improving technology must be taken

into account because of iti effect on 1. Th. trend in technolog-

ical development in agriculture in the U.S.A. has generally been to

increase output relative to total inputs, although eoa inputs have

been affected more than others the net effect on output is

assumed to be unifona for the future trend over th. projection pa

nod, then a percent annual increase M57 be added directly to the

See Aendix £2 for these adjustments to and their develop
nent.



percent increase in product priocs, in the adjustasut aUed to 4
If output price is incr.ing, the o4ditioiml off cot of toohnola

would ho cc 1&entary, ifying thc adjustaent. On the other hand,

if the output price trend is decreasing, the adjustaent for the effect
of tocbnolog wc*i34 be C enting and tend to reduce the atse of the

total adjuatnent to

To recapitulate the dicueion of Iq thus far, a nethod of eati.i.

nating net tnco, N fron the independent rialo, total pttal, A,
by using the ratio. . f, has beon outlined. This ra 0 is
to be derived eirioaUy fran usual inpute and. outputs and

prices adjusted to and applied to the present total capital
proc. futuxe incore. There are influences that are not taken into

aocount by using the independent variable, A, and the ratio k, which

are likely to i' eitlt in error's in the predicted N. Theve

along with the nethoda for dma

Q!Ce ot
Varying naturs.l conditions

:3 in product price levels
Cbanoa in t price levsLr
Changes in tsohnolog7
Changes in pro one in
resource *onbiz*tion
hangeø in operator's labor'

andna

With Regression quationa

with than are as followsi

IjetIodtbr tvnñ1Ijg
Asrjwaed constant.

iuumanta to
Adjuatøsnts to k
M3uatte to k,
Asas constant retuna to
scale.
Asazaed to incrcaae in conaten
pro ion with inort in
other ta.

fleferring hack to the disousaton of the the tical effeota of
the functional relationship of N and A on kN (p. 42) a regression

soiation, with A as the independent variable and N as the dapozidont
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variable, derived empirically from a sample of farms, is not likely

to pass through the origin. There more likely 411 be a N inter-

aept. In this case a simple ratio such as k cannot be used in

Equation 6 (p. 30), It is necessary, therefore, to adapt the pro-

jection mode]. to the regression equation. On the assumption that

the relationship between N and A is linear, a simple equation for a

straight line will be used: N bA + a.

However, before presenting this adaptation a similar phenom-

enon affecting kt will be discussed and the necessary adaptation

for will then be incorporated into the mode], also. If kL were

constant, as implied in Equation 6, the relationship of I. to N

would be

(10)

the equation of a straight line passing through the origin. Thia

does not repreaent a reasonable relationship at low income because

it means that, at any income above zero, 80 long as k.1 is less

than one, some income would be saved. Actually saving does not

start until incomes are considerably higher8. Below this, a].].

income is spent for consumption, which may or may not be accom-

panied by borrowings.

a. Various studies indicate that farm famili.es do not begin aaving
until their disposable income is around l,O00 per year (61,
p. S6), (22, p. 26), (2, p. 18) and (77, p. 13, 16). Farm fam-
ilies apparently begin saving at lower real incomes than do
urban faiiliea. The income at which saving begins likely is
higher today than these studies indicate, because of rising
level of living.



4?
if vings begin at an income of, say, 1,0O0., then. thø equa.w.

tion of the straight line representing L f (ii) takes the form
L = oN + d (ii)

where d i the L-intercept. As explained foz the net income-total

capital relationship (p. 1+2-43), such a relationship does not permit
to remain cozietan

N

If the relationship betveen L and. N were curvilinear, as some

postulate (18, p. 77) and (62,

1orithmic form

dN°.

See Appendix A4.
See Appendix 3.

210), the equation might take. the

12

If the relationship were actua12' linear a loritbmic function
would tend to overestimate borrowings at low incomes and savings

at high incomes, .More important to a projection with Equation 6,

however, is the fact that, unless c 1, kj, ..L does not remain

constant.

Equations can be developed5 for projecting total capital,

income, living expenditures and 'p1ow-back for the year 'V in
the future, using Equation U or the changing ratio wIaere R =

and also is a function of N. The use o± Equation 12 produces a very

complicated model for proj acting capital aocwmilation and income.

In the income range with which this study is concerned, Eqtiation U

probably describes the data as well 55 a logorithmic function such

e Equation 12. This wiU be tested later, in Chapter IV.



year

where 1

sing the ratio B., and assuiuing kN to be conEtant, for the

TC = A [i (1..E3J [l+kN (i..E2)]

total input capital, and

= R1 N

... l+k (la_,)

See Appendix M for the derivation of this sqt

(i6

The application requires a projection of Bj, based on ampir

data. However, it is not necessary to use R in se of the

linear relationship L oN + 4 when the whole equation is me

poratod in the projection edel, as outlined next.

Replacing both kt and kL in the development of . projecting

model, such as kquation 6 (p. 30), a mode]. can be conatructed on

the baiø of straight line, first degree equations. Using the

following equations for net income and living expenditures re's

peotive1i

N=b&4 and

L cN+d

the following projecting equation results

1+ ( 1+b%) + (i+)

(17)



vnere s

A is the original total capital,

b and a are the empirical. regression coefficients,

a and d are the empirical N and X- intercepts,

speotivsly, and are constant,

(bL4e) (i-c) .

and

= Total capita]. accumul.ated to tiLe year i, and where

the value of the term inside the square brackets is zero at the

beginning of lear 1, one at the be ining of lear 2, 1 + (l+bo)

at the beginning of lear 3, and so forth. From thids

= bTC (ia)

½ oN+ 4 and (19)

= e (1+i,)i1 (20)

'y be possible to develop a better predicting equation

N by breaking total capital into two or more components and

using them for independt variables in a multiple regression

prediction equation. However, if an equation with more than one

independent variable is used to replace k or N bAle in the

model., as capital aoc1url1atea in the model it would be necessary

to allocate the effect of the oonutant, 'a", and of living a

to the input categories or types of capital being used as jude-.

pendant variables. There is no logical heats for this aliooatiozt

that the model breaks down.

It betoundtbat,by8ub.titutgao4.o
tion 17 and letting and CkL, quation 1? rducis totion 6.



In the d.toueaion of Choice Alternatives (p. 32), the peai

meters of Iquation 6 were used to estinte future income (d

riving from 1') for discounting to the present, in order to aid in

the decision as to whether or not to spend P or invest it back

into the firm. Analagous present values of future incomes can

determined from the parameters in &ivation l?.

To be useful for practical application the projection imist

recognize the effect of changing input and output prices over the

projection period. Changing price relationships would cause the

greseton coefficient, b, to change, even if input and outpat

quantities were to rei.in constant. Adjustments for prios trends

be applied to the regx'eaaion coefficient in a me.nner anal'..

agous to the adjustments applied to These adjustments are

developed in Appendix £6. It will be noted that iqiation 1? for

projecting total input capital no longer holds when the effect of

price changes is introduced because, as the nathenttica1 process

develops from Year 1 to Year 2, etc. b changes, so that 0, rep..

resenting (b&ia)ii1o(b1A+A)..d cannot represent (bjAa)-c(bjA1*)..d,

since bj b1. Although b1 can be expressed in terms of b, the

formula gets so co ted, as capital accnniptjon Imilds up,

that it is easier to calculate all of the variables annwtl]. and

loulate b avually. However, Equation 17 is still useful to

provide bench imrk* projections that assume no price changes, to

compare with those that allow for price ohartgea, thus providing a

See Appendix £9.
8ee Appendix £2.



determining (in dollars) the effect àf changing price

pa on capital accumulation. With changing each year,

under nfluonoe of prices, it is necessary to calculate net

income, living coats and "plow-back" for each year', before the

total input capital for the next year can be determined. Thus, cap-

ital for Tear I. cannot be determined until these values for all

pravioua years have been calculated5.

The Influence of continuous1r Improving technology also applies

in the same way indicated for kw (p. Ui). For either kN ci' b,

the adjustment requires the detentination of a tr'end in the influ-

ence of technology on output for the projection period.

Discuesion of the Living Cost Component

The living expenditure oomponent of the mod]..s discussed thea

far is based on the assumptions that variability in net Income

accounts for the variability in living expenditures and that the

relationship between net income end living expenditures is linear.

Growth of the firm-household is a secular process so that changes

in family size, changes in prices of consumer items and changes in

composition of the 'bundle" of goods consumed by a family will occur

concurrently with this growth.

The effect of changing composition in the bundle" of goods

tent. This effect on oonsumption is analagous

seen ter, n t e .iacuas on o e e eat o neome taxes,
it is necessary, anyway, to make the annual calculations. It
will be seen that when the model is applied in (aapter V,
annual calculation provides considerably more flexibility in
the changing of variables and parameters.



to the effect of technological changes on production. It would affect

the regression coefficient, c, like technological changes affect the

regression coefficient b. Unless a trend effect exists and can be

isolated, the effect on c cannot be predicted.

The other two sources of variability in living costs mentioned

above, can be incorporated into the models. It is possible to repre-

sent the livIng cost component in the iodel with a multiple regressiot

equation, that will enable the use of not income and femily size as

independent variablesa, in the following type of equation:

Lu, cN+ YS+ d (21)

where L is living expenditures,

N l.a net income,

8 is size of funi].y, measured in some type of consunption unit

and

C and )' are partial regression coefficients and

4 is the L.-intercept.

With the growth in the firm both N and S will increase. Growth

in N depends upon capital accumu].ation whereas growth in S depends

upon births and growth of the children. The rate of growth in S will

vary over time, In many eases, because children will not be bern

regularly. However, it will be assumed fox' the model, that growth

in 5 over the projection period occurs at the rate oi percent per

year.

ncome end household size were a two 'ependan
to predict family expenditures in a Michigan study in 1960.
study reported a significant relationship between each indepen-
dent variable and fanily expenditure (7, p. I6).



Using this equation for living expenditures and the equation

bA+a for nat income, the following equation estimates total

capital for the year i
:TC A + ) + (i+b)2 +

7s (1+)t_2 + 7's (l+s) (1+j)i_3+7S (l+s)2

+ + 7 (].+s)'1 (l+bfi)2

+7s (1+5)i-3 (i+t) +7s (1+8)i2 j (22)
where 0 c (bA+a) - d,

and

o bracketed teris have values of zero and for

l+tl)+ (l+tfi2 + + (l+b)2 haB a

whore for Ye

Tear 2 the te:

value of unity.

should be noted that there is likely to be inercoz

tion between income and family size in the growth context, because

both are functions of time. ihis may result in the failure of each

independent variable to account for as much variability in L when

related in a multiple regression as accounted for by each in a

simple regression; however, the multiple regression may still provide

a better prediction of L than a simple regression using either net

income or family site as the independent variable.

iangos in the price level of consumer items are usually ex-

pressed by a cost of living index. In the simple regression rela-

tionship L oN+d, an adjustment for a change in trend of p percent

per year (either constant or changing) can be applied to the

ppendix A? for the development of this equation.
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gression coefficient c in the sane way that rics-trend adjust-

ments were applied to the regression coefficiunt b. However, for

a multiple regression relatio..ship, since the price trend affects

total living expenditures, L, the sileot oi rice trend cannot be

allocated (except arbitrarily) to the two independent variables.

Fortunately, this is not necessary. When total capital, net in-

come, living costs and 'ploi-bck" have to be calculated for each

year as the proj action prooeds, the change in the trend can be

projected before L and applied to L itself for each year in the

calculations.

fec of Ioa Tax
Income tax is paid out of net income and thereby dirgnishcs

the funds available for investing back into the buines. It cam-

not be allowed far in operating exiensos, and therefore in k or

in the regression N bM-a, because its calculation is based

net income. Because the tax depends upon exemptions and upon a

graduated tax rate, the relationship between tax paid and net ±Ths.

come mey change every year at a different rate of change, even.

though the change nay be in the same direction. These irregu].a-

rities nake it impossible to t*ild a factor into the model that is

correlated with growth of capital, net incoa and living coats,

yet changes regularly with the changes in these parameters. To

mike a. projection that wiU take the affect of income tax into

consideration, the tax has to be calculated every year.

However., it is possible to develop an adjuetnont fez' income

A4.



though it is still necessary to calculate the tax

year, because of the changes in the tax rate and exemptions.

Letting The tax paid be T and T where i is any partic-

ular year end j i any period before or after Year t, it can be

shown1

TC : A+O

-T

To estimate TC it is necessary to calculate net income, N,

end T fox' each year prior to Year i. Xt is not necessary to budget

annually, for net income, living expenditures or "plow-back" if the

relationships between total capital, net income and living expendi-

tures are known. A knowledge of the oxeptiona and the tax rat.

for eeøh year is required to calculate the tax for that year. Tie

tax is subtracted from "plow-back" for that Tear and the residual

e added to total input capital accumulated to date to provide the

ii. input capital fez' the next year, Current exemptione, B1,

te, R, d.0 be known at the time of projection but their

values will have to be estimated, in some way, for the future pro..

jection period. It may be noted here that E (exemptions) is

closely, related to S and $ in Equation 22.

The inclusion of a second independent variable in the living

expenditure component presents no obstacle in the use of the adap-

tation for sUowing for the effect of income tax. It is pointed

out in Appendixes A7 and A8 that the development of the second

Appendix A.

( 1+b')4( l+bØ)

+ T2(14

+



square bracketed term in each of equations 22 and 23 is indep.nd.nt

of the development of other terms in the equations. Thus, to pro..

vide a model for projecting TQj when = + Y8, +d, wh

Sj (1+a) ani Tj are both integrated into the model, it is

only necessar' to add to Equation 22 the last square bracketed term

of Equation 23, thuas

TO4 = Afe [1+(l+)(1+)2 ...+(1+b)i2
+ ys(i+s)(i+tj)i"3 + y3U+s)2(l+1Ø)i"4 +.. .+

y (l+) (1+bØ)+ ys(l+s)i..2J .. T1 (l+t)i"2

+.. (l+)2+Tj..2(l+)+Tjiu1 (24)

This model can be used to replace tion 22 used above in the es-

tition of the accumulation of TO when income tax is taken out of

net income. -

,scussion of 1eeszvea

It is possible to include in the model another coonent for

cash reserves, if it can be assumed that a regular relationship

exite between annual net income or total capital and cash reserves.

An ad,ustment to the model based on such an assumption would be Like..

ly to complicate the model considerably. Whether or not farmers

U fly nzt away idle reserves each year, and thus fail to utili

their productive potential, is a moot question. It will be assumed,

for this study, that no such drain on plov.øhack' occurs.

In practise most farmers have th reserves5 ainst uncer.

tainty BVLW.able from productive capital and avii1able credit. It
is true that they usually have some cash in the bank or in a liquid

form, but these funds are not likely to be idle, and ther mey vary
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considerably each year, due to being put to productive use.

Cash reserves provide the farm family with two types of uti.-

lity, namely, security against ursinsurable uncertainty and the

ability to postpone some decisions. This utility must compete with

utility to be derived from current consumption, investment in the

buaine (future consumption) and building up of as;ots (which are

productive) for future retirement. Security and ability to postpone

decisions can be provided by credit or credit potential. Bradford

and Johnson argue that, since the cost of unused cash reserves ox.

ceeds the cost of unused credit reserves, farmers have im.zh ixre of

the latter (6, p. 388.389, 401).

Quite often life insurance is purchased to cover risk of death

of the operator and to eaye for the future. It iiy not be generally

recognized by farmers that the vii2gs portion of the premiums that

is acouvlated in cash surrender value has a high opportunity cost

in terms of accumz1ating prothwtive capital and thereby does a].

down the aocn'milLating process. However, this and the whole broad

caestion of farm insurance is an aspect of capital aocumilation that

will not be treated in this study, but will be left for future r

search. The cost of life insurance wil]. be trted as a living

coat and of other insurance as an operating cost in the empirical

section of the thosi.

futra-.falationshis
To proj oct the path of capital acusm.tlttion for a particular

firia.'househald the relationship between total capital, net income

and living costs should be determined from historical data obtained
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fron that farr. It is necessary to have an historical knowledge of

the input-output relationship for the farm and the living require-

mente, so that the u&al' or the trend can be determined. With

this knowledge, an estimate can be de of the future trend foe these

parameters over the projection period in order to establish the et

likely relationship that will occur. Attention is drawn to the fact

that Zq*tion 24, over the projection period, does not allow for

changing relationships between the variables (net income and total

pital or living costs, net income and famiiy size), although it

does allow tar changes in the variables themselves. It has been

pointed out that adjustments fo changing price trends can be nde

to the regression parameter b, causing its value to change, over

time. The parameters c andI are not changed when adjustments to

L for changing price trends are usde. With estimation

of Pj , ahPnges in the parameters b, c and i can be handled each

year in the projection. When estiimting future capital growth

a fare, it is necessary to estimate these parameters and

that mey occur in them over the projection period.

It nny be possible to obtain better historical data from se-

veral fares, that are similar to the subject farm, than from the

farm itself. longer histories may be available and data mey be

avail-able that are missing for the subject farm. A better

age5 of past conditions, both physical and economic, that esy be

encountered hy the subject farm in the future, is thus avilib:Lea.

Unfortunately, hi. data of this type usually are not

a. ..uetter* data La eint data that provide
jeotion for the i.e t ci.

re accurate pro-
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ble and it becomes necestry, if a projection is to

now, before historical data can be recorded, to resort to

two'caU surveys to ebtain the parameters to be applied to a pex'a

ticular farm. Date, are obtained for a single production period

from farms as similar as posaible in type to the ibj

.8 survey farms vary in size, within typos, and from this ore

aectional effect of aize is induced the effect of in

over time for a particular farm.

Applying parameters thus induced from a number of

single year, to a particular farm assumess

That various size of farm, however size is measured

in fact, rpresent the various stages of growth of a

farm. This assumes that the inter-farm production function is

same as the intra-farm production function and movernent slong th

former is the øire as movement along tie iattez,b. The sorrespon

ing consumption functions also are assumed to be the

ing, or stratifying, farms into type-groups and soil groups by

locality results in greater correspondence between these inter-firm

and intra-firin functions.

That the quality of nimgemont is the same on the ourve farms

as on the single farm. This is implied in assumption (a) , if

the rvey u"lJIy covers s.v
selected to apply to a pert1toular tsrm.

earned out fox' the benefit of a
salon of inter-farm intrm.trm tionP4pii,

9, p. 781), This also is diecusaed ri in the
euther"e *str's theete (27, p.



The ratio derived from a one call

lees by vari.abl U.ty in the efroct of

case for one farm over several years.

aoom,lation for a single farm is be

'01 is affected considerably

tural conditions than is the

If a projection of capital

made, the effects of natural

conditions enet be assumed constant, at the usual" input"oxtput

relationships, over the projection period. The longer the period

the more it is likely that these effects will average out and give

the same results as predicted on the assumption that they z'mr

constant.

(d) That rice relationships remain the same in the future as at

present. In a one call survey to derive kN, priaes are more or less

"held constant" because the respondents in the eaiple are subjected

manage per se, is considered to A considerable

amount of uniformity in management exists among farms of a pax

ticular type, due to dictation by the physical erwironment,

spetition and the economic environment and custom, which force

conformity in order to survive.

On a SIngle farm, of course, management is moz'e or less held

constant. Any increases In the management input A11 be accounted

for by the reeulta of the operator's decisions. The suite will

ehoii up in the new parameters, that should be re-estimated when

significant changes in input-output z'elationabipe occur or az's

p].anned for' the projection period.

(a) That the effects of natural conditions z'emain constant in the

future, at least ovea the projection period, for the particular f
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to about the maine narket environment. Certainly nny ecanoic

forces atfeot all respondents the same, in a particular year. How-

ever, over time, a siigle farm will encounter changes in price

relationships. The medal has provided a way to adjust for thi

Con çr.tion of Other Oomorjents of the i4od.

(a) Total Capital; as usx1 in the model developed herein, includes

all inputs eoept the operator s labor and rrianagemaent. This is an

unorthodox definition of capital k ut the model requires the inclu-.

sion of operating expenses as a part of the capital funds involved

in production. Those e ouses include labor, both paid and unpaid.

The latter is included to romeve a source of error in relating net

income to total capital. Even though the input is unpaid, it re-

in net income for which there would not be an accounting other-

vise.

Total capital is evaluated at present value, which accounts, in

a reasonab1y large tiaro, for variations in quality and quantity.

The value used for a projection should be adjusted to the trend in

input prices, to avoid starting out the eroj cotton rith a total cap-

its]. component that is unusualiy high or loiriply because of ±nput

prices in the year at which the projection begins. The effect of

values ist be recognized in adjusting to the trend in input

prices, because of the high proportion of total capital that is

de up of land value. The land portion of that capital should be

adjusted separately, to the trend in land prices, to properly

weight the agegate adjustaent. It mmist be pointed out hero that
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insofar as values and and other capital are based on noa-p.roduot'.

ive uses, the mode]. will err. For extmp].e, U land values ezpresa

th1y value for recreation, residential location or seas other noz

productive use, they will distort their contribution as izzputs for

the agricultural net income that is to be estivted.

Some input prices are not as variable, over time, as others,

as output. Feed purchase prices, often a large component of

inputø, of oourse a.re about as variable as grain selling priosa.

the aggregate, however, the index of inputs pur.ehased by farirs is

not as volatile as the index o± things farmers sell lend has pex

hapa the most stable prices and, because of its relative weight in

total input capital, tends to stabilize the aggregate index of

put prices.

(b) Family laborz is a component of the total input capital. herein

defined, that, if not paid and not included in total capital, can r

suit in capital aocuiuulatton which would vary considerably from the

prediction. Ito inclusion is neeeaory when deriving the parameters

from a group of farms. Here is one possible difference between into

firm and intra.ufirm relationships. For a group of farms, to

tli relative variances of net income and total input capital it is

noceseary to include all labor in the latter variable, if a perU

farm does not have the same proportion of unpaid labor as the

average for the group of farms, yet uses the paaueters for the groups,

osteris paribue, the rate of cn'btion will differ from that inds.

cated tr th, group, according to the direction and degree of difference



in fitl; labor. Per a farm the parameters uøed for pro".

jecting would dopcd upon ihether or not unpaid fanily labor

available. It available, the not inooze denTed frog the total inj*x

capital would be larger and accuwi1atton would be faster tbun if not

av Llsble. It the situation changes during the projection period a

projection would be neoeseaxy, based on a new parameter. Thus,

in considering future acc"istion for a particular farm it is noces

mx'y to proj act the tine unpaid fasily labor viil etert, how

will be availRble and its rate of ovth.

If a particular farm were using a egrew3iou coefficient, for

net income end total input capital, derived from a ip of

farms, when unpaid family labor is av tib]e in 5fltLitiGS larger

than that for which the group parameter accounts, the

would all be net income arid available for 'plov'back. When the pro

ectiori is being calculated on an annual basi8 which method has been

pointed out to be necessary b1 changes, the contribution of

family labor can be added directly to P1 each year. a contribution

can ed by the azxiunt and value of hired labor it would be

necessary to use if family labor were not avUabl,.

Cc) Depreciations in reality, is not me by serve

fund, by most farm operators. The depreciation usually calculated in

tars accounting, is accwTlulated in the firms assets swEWh

identifiable, but is used only when replacements are necessary. 3oms

times it is used to spend on consumption and assets are thus depleted.

Usually it is tied up in nonu-liquid assets ec that credit is frequently



required to finance replacements of worn o'it 1iildings a

tures, Iditch

the pro

tion of capital accuisilation. Since, however, replacements are

a for anset within the butneu, already acawailated or, in

the caee of credit, to be accii'.1vted, over a period of time,

assets xmist be net aside from accuimilation, to m.intetn capital. The

use of depreciation charge accomplishes thin in the proj

tion model, and enables a projection of net income available for new

pital accumulation.. Thus, in such a projection, it in not nsoee

to treat depreciation an it in met in real life; any method is

satisfactory for the model, so long acit is rei1ar and uniform, and

thtt it in adaptable to the time series treatment. The straight

line method is the simplest to use.

oipluiiop

Two coimsntn isade a few years ago by the same parson are apropos

at thin potnt

iiBt powerful generalisation *zggented
in farm and home d.ve3 '!t i
and home planning can begin just as

aouaimption side at the fuily hale
theet as on the production aids. This y's both
sides are variable and adjuetabie. Prom this
generalisation, the important concluaton stems th*t
farr and hoie deslopment is, in fast, concerned
with the family balance sheet in the future, e.g.

orsaUy, invset3ment iiems are acquired every year. To

eztent that these p chal3e!3 are about the sa year a stz'aix

line depreciation charge covers theo animal purchases. Otherwi a

depecia te met by Ulunpr* or dincoimtinuoan

would seem to be a couroe of error in predicting
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have agreed that getting and spending
money must be kept in balance. This suggests
a balance 1ieet ... The balance sheet with
production on one aide and apsuding on the
other would have to be conceived s en ovsrm.
all mdgeting activity which changed with the
progress and ... Furthermore the notion
of balance sheet as moving in and chang..
jug with the knowledge of new and more accu-
rate information is a most atiatac means
of doing long ti pl g (h, p. 21).

The model developed herein has recognized eqnlly the impo

tanos of consumption and production in the agricultural far*a-hou

hold context, and baa made some provision for variation and adjust...

went in both. It also is somewhat of the nature of a moving balance

sheet and a new projection can be made as new and more accurate

intorzttion is obtained.

An ultimate test of the ability of the method to explain the

actual capital accilttiori process on a particular farm, is possible

only if an historical record of the variables involved exists for tha

farm, for ten to twenty years in the past, or become avdJnble over

the same period in the future. Such data usually are unavailable so

that euch a test must await their aocunalation. However, 'piecse

of the model can be tested with inter.farm data from one-caU su'veye.

The method depends on certain baste relationships and assumptions that

can be empirically tested for validity. These relationships and

assumptions are expressed in the following hypotheses, in order to

teat them atatiaticailys
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L relationship hetw&t iet inoomc rn.d total inout

capital.
This relationship ie linear rather than curvilinear.

The ratio of et income to total input capital changes with

rea sea in that capital.

4. The relationship betwsen net income and total input capital

is not influenced by resource combination as expressed by type of

5, The relationship is not influenced by soil type.

6. There is a re].atiorrnbip between gross income and

put capital.

'7. This relationship is linear rather than curvilinear.

The relationship between gross income and total capital is

influenced by tqpe of farm.

The relationship between gro income and total capital is

influenced by soil type.

There exists a relationship between living expenditures and

net inc

U. This relationship is ouryilineai'.

The ratio of living expenditures to net Inc as

anxeial nt income increases.

The inclusion of a second variable, fartily size, in the

gressiozi eajation for predicting living expenditures provides a better

prediction than provided by one independen3 variable, net income,

Hypotheses 1 and 6 are logical to expect because total inputs are

the only source of income. With a given efficient combination of
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thes inputs, experience leads to the expectation that as the arn

of inputs increase, income will increase, at least up to the mexiam

size of farm with which this study ia concerned.

Hypothesis 2 is necessary in. the nodel and is feasible in. vi

of the fact that con stant..returnsi.to*.ecale are feasible and that no

satiaactory empirical proof exists to the contrary (3)4, p. 349-381)

and (27, p. 14-16). Over the range of size with which this study is

concerned there is to be little difference in effect on pro-.

j ection of capital acow1mtion between a linear relationship and a

curvilinear relationship fitted to the data. 1Epotheeia 6 is based

on the same arguments aø for Hypothesis 2. If Hypothesis 2 is true,

then Hypothesis 3 is true unless the regression equation has a zero

i1..intereept, which is not likely.

hypothesis 4 ny appear to be unacceptable on the basis of the

logical argument that the same physical amounts of capital organized

in. different ways wiU produce differing total revenue. However, when

total value of inputs is taken as the mea*re of total amount, because

higher productivity inputs have higher values it ny be expected that,

given the same total value of aggregate inputs, net income would not

be affected by the way inputs are organized, if pure competition

conditions prevail. On the other hand gross income i affected by

productivity but the value of inputs is not subtracted to obtain net

income. Thus, Hypotheais 8 is expected to be true. Dy the same tokens

it soil resources are evaluated in. a competitive mar3st, Itypothesse 5

and 9 seem logical.



ypothesis 10 seems reasonable to expect on the basis that larger

Mispo sable" Incomes enable larger expendi tures on living and th. lat-

ter will result if unsatisfied wants exist. In the growth stage of

the firm-household, the existence of unsatisfied wants is very likely.

Hypothesis 13 also is logical in that more persons to feed and clothe

in a family require larger expenditures on living.

Hypothesis U is logical on the basis of increasing marginal

* of substitution of savings for coneurption as income grows, up

to a certain point, likely well beyond the range of the data of in-

terest to this study*. Hypothesis 12 is based on the discussion of

in the development of the model (p. 146, 147).

These bypothesee wifl be tested with data obtained from a sample

of farms in a fairly restricted local area, in Marion County, Oregon.

Chapter IV will diacuas these tests in detail.

68

Savings refer to income which is not consumed but is either hoarded
or ixwested.



QAPTER II

REVIEW CF TiE LIThRATUR

It is regrettable that very little systematic study has been re.

ported of capital accumulation in the agricultural firm..household

context (S5). A great deal of study has gene into the income earning

activities of the farm fIrm, including the effect of size of business

on income, and a considerable amount of study, though much less, has

been made of the income spending activities of the farm household, but

very little has been done to integrate these activities and associate

thei with the growth of the farm firm.

Farm family living has been atudied for many years to measure and

compare welfare, to economize on disposable income by forecasting and

budgeting from past experience and to stunate rural arkets for goods

arid services. Also, family spending as well as saving, have been

related to income. t one has to search diligently to find studies

that relate farm fani1y living behavior to the growth of the family

resources. This is not to say that no one has recognized the relation-

ship. Every economist knows that resource accumulation depends on

saving and saving is income not consumed. However, it is surprising

that this key relationship, though recognized, has not been pursued as

tudioue1y, in agriculture at least, as farm family behavior in maxi-

mizing utility from disposable income.

Annual savings anc investment in the general economy have been

the subject of wide discussion and study by economists, pr.rticularly
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since the appearance of Keyne 'e 3erieral Theory of .niployment, Interest

d ioney, The main interest has been in aggregates but any penetrat'

ing study of these leads to a consideration of the consuming and saving

behavior of consumer units. Several econoiists have explored this

benavior, both theoretically and rrpirical1y, in sttmpts to arrive at

methods for forecasting aggregate savings in the ecoaamy*. However,

relatively little attention has been given to the consumption-savings

behavior of farm households, per as.

Several hypotheses have been developed and tested for the purpose

of estimating savina. There is thc Modigliani-Drumherg life-cycle

modeib, "the cornerstone (of which) is the notion that the purpose of

savings i to enable the household to redistribute the resources it

gets (and expects to get) over its life-cycle in ordur to secure the

most desirable pattern of consumption over life. ..the life pattern

of the saving income ratio will depend on the life profiles of family

size and income, and on the preferred pattern of cons imption over life,"

Tests of this hypothesis are thorourhly dicuseed in the article by

Nodigliani arid Ando (ibid.) in 19S7. In the authors' words: "The con-

clusions .. were painfully meagre7 yet they have performed a real

service in the explorat on, and they seriously invite further testing

of the hypothesis. The rtodel waa designed to apply to survey data

(on income, cor3 tion and eavings) of groups of people, presumab

with the idea of applying it to the whole economy.

For a list of *uthora on this shject see the article on a savings
hypothesl.s by odigliani arid Ando (si, p. l2t); also ($, p. 3.4
Referred to in (Si, p. 105, 1214).
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Another type of hypothesis relates income alone to savings.

?iodigliani, in an earlier article (So) developed three-ariable re-

greaston equations for predicting savings and consumption, using

aspects of the rate of change in income as the independent variables.

The model is designed for use with aggregate historical data and is

not appropriate to apply to individual householde. In the article

i4odigliani indicates the stability of consumption and the relative in-

stability of saving, lie also mentions in passing that 9there is good

reason to suppose that ... entrepreneurs, especially farm families,

have, on the whole, a greater than averae propensity to ssv&'. His

concept of secifl.ar and cyclical influences on the aggregate saVinrs

income ratio has inplicationa for predicting 'p1owback" for indivi-

dual farmers that Will not be recognised in the present study but

needs to be explored in any refinement of the method developed herein.

?erhaps one of the beet known recent iiodela relating income con-

suznption and savings is Hilton .Friedman 'perrnanont income hypotheei&

(25). His main concern is with the income..coneurnption relationship

and savings is treated as a residus]., dependent upon the other two var-

iables. The hypothesis is developed to estimate consumption of a

simple consuming unit and the aggregate is thereafter determined,

theoretically, by integrating the function.

Friedman conceives measured expenditures on consumption to be

composed of two parts, a UpeXmianent component and a tltransitoryu com-

ponent. Also,meaured income is made up of a permanent and a transi.

tory component. The permanent consumption component is related to the

permanent income component. The ratio between them is independent of
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of permanent income but does depend on: (a) the rate of in-

ch the consumer can borrow or lend; (b) the relative

of property and non-property income; and (a) the factors

determining the consumer unit's tastee and preferences for consumption

sue additions to wealth, such as th. size of the household and

ages and the importance of transitory factors affecting income

and consumption (2, p. 21-26).

The permanent component of income reflects the effect of tho

eons]. attributes of the earners in the unit

of the economic activity of the earners (occup

tore that the consuming unit regard

The transitory component reflects all other factors that have the na-

ture of chance occurrences, although some are predictable. These tend

to average out for a aiseable group of consumer units so that if they

alone accounted for the transitory component "the mean measured income

the group would equal the mean permanent component and the mean

sitory component would be zero." Where som. influence affects the

whole group, such as the weather affects groups of farmers locally,

the mean transitory component would not be zero.

An analagous statent of factors producing permanent and transi-

tory components of measured consumption expenditures can be made.

This very briefly outlines the approach Friedman takes to identi-

fying variables and relating them to formulate an hypothesis that can

be tested empirically. There is a certain similarity between thi.

permanent income and consumption concept and the "usual net income"

ining ite we

th it owns,

the characteristics

n, location, etc.).

(capital value), for instance, the non

as det

uman we



and "usual living expenditures" variables in the model developed in

this thes.s. Friedman's hypothesis holds considerable promisa for

any future refinement of the method described herein.

These studies, and others like them, approach the problem of de-

cisions on the use of income from the point of view of determining the

residual savings. The decisions on the productive use (investment) of

those savings are separated from the decisions of the consumer unit,

simply because a great nurnber of consumer units do not decide to what

productive use their savings will be put. In the case of agriculture,

however, these decisions are generally made by the same consumer unit

and therefore muet be studied together.

It is to be expected that the first to grasp the importance of

integrating the farm firm and the household in farm planning decietoni

would be farm management extension workers because it is at the farm

level where the effect of the conflict between consumption and saving

on building up the farm resource base is most sharply, seen. Thue, this

integrated approach to farm planning first appeared in the Niseouri

"balanced farming" plan and has since developed into the present afarm

and home velopnent" oxtenion program that is nationwide in the U.S.A.

(See Chapter I, pages 1-2).

The "conflict" between the firm and the household for net income

suggests a theory of choice The logic of choice has been well devel-

oped by Irving Fisher, Pareto, Barone, Johnson, Hicks, Sa,nuelson and

othersa but Hea at Iowa State University, was the first to appi

Schurnpeter credits Irving
lo4c of choice (63, p. 226).

being the real ancestor of the
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theory to the integrated decisions of the agricultural firm-household,

although the theory did not fully cover the growth process of the firm.

This latter hns not yet been done, or Lf it has, nothing has been pub-

lished. The elocnts of }Ieady' theory have been outlined previously

in Ohapter Il (pp. l926).

In l9O he delivered a taper at the University of Cicago on cap-

ital formation in agriculturea. The paper diacused hypotheses explain-

ing and predicting the process, approaching it front the aggregate vieW-p

point, particularly why the rate of formation fluctuates so widely over

time. Early in the paper he visualized three types of empirical etads

of relevant variables and coefficients that can be designed: (1)

inter-farm and intrayoar, (2) intra-farm and inter-ycar observations

and (3) agregste obseationa of a tine series nature for American

agriculture. (The empirical part of the present dissertation could be

classified as Type I.)

On the basis of epirical work referred to in his paper, he con

eluded that, in agriculture, "capital seemingly is neither employed in

quantities (in an ax paste sense) in which (1) its marginal coat is

equal to its marginal value product:Lvity and (2) its margnal value

productivity is equeted to that of capital in other industries," and

he went on to seek other explanatons of the process of, and limits 0,

capital formation. Noting that in agrIculture capital is formed and

changes for in Ispurtsu during periods of farm prosperity, he was led

to examine the form of business in agriculture, which of course is

a. See Chapter I, page 19.



predominantly of the fir..houcehold type

ditioned by the direct competition between the firm and the house'-

hold for each increment of income. Withdrawals or investments

riot questions unique to the firm but also must be settled within the

frameweric of the households. It is in the discussion of 8aViflS and

investment in agriculture, in the flrin-hosehold context, that he

u.tUizee the combination of ttme-opportunity curves and thne.indif-

feranca curves presented in Figure 3 (Chapter II, p. 214) to anai

the variables affecting level of savings.

The figure suggests three possible ways in which the farm operator

can move to accumulate capital at a greater rate and increase living

levels: (1) Re can employ the most efficient set of techniques with

the g:Lven atock of resources. If he has enough resources to attain

the boundary or opportunity curve but is located below it due to in-

efficiency, he can adopt improved technology. (2) If he is already

on the curve then he must acq$re additional resources. He may do this

through caving (foregoing consumption), random occurrences such as

orable price changes, lotteries, marriage etc., or by hiring capital

from other resource owners. (3) Re can develop new techniques. The

stock of resources he has may be used to put hirt on a higher boundary

curve by use of teunique8 previously unknown. This can be done on

as old forms of capital can be transformed into new forms.

points out that the theory assumes a static setting in agri'-

culture and if this were real "the process of capita]. formation might

be defined largely in terms of the rate of saving and the assets ini-

tially owned (and hence in the capital that might be hired) by farmers.

pita]. formation is ce
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However he rejects the theory as an explanation of the major changes

in rate of agricultural capital forrtiatlon. He then diecussee several

other hypotheses which (apparently) must all be used to explain aU

facets of the process, as each does not provide a Lu).]. satisfactory

explanation.

It is not the purpose of this review to reproduce these hypotheses

nor to pursie the discussion of each initiated by Heady in his paper.

Although the remainder of hi paper deals no further, explicitly, with

the firm-household daoia:iona, a].). of the hypotheses contain a ixtur

of consideration of capital accumulatioi.i in th aggregate (in agricul-

ture) and the decisions of n implied typtcal firm (farm). Every hy-

pothesis goes back implicitly to the decisions made by the firmhouee-

hold in the production.uconsumpton context. To fully explain the rate

of capita). accumulation in agriculture it is therefore necessary to

determine the proportion of all fzs that behave according to each

hypothes s, because firm-households react differently, frequently to

the sa:ne econoic environment.

Heady was not locking for a single explanation for the varying

rates of historical growth in agricultural capital but rather for a

basis for an empirical model for predicting aggregate growth. It is
apparent from his concluding remarks that he visualized incorporating

several hypotheses into the iodol, which would take the form of a eet

of simultaneous equations. To the knowledge of this reviewer, the

model has not yet been developed.

The portion of the paper of interest to the present study was the
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outline ol' the time.indifference and time-opportunity analysis of

major variables in firm-household decisions affecting capital accum*z-

latiort. The other influences hypothesized in his paper impinge upon

these variables. The analysis was outlined in a more abbreviated fore

in another article the same year (33, p. 1129-1132) and it appeared in

his book 1Econonice of Agricultural Production and Resource Us&' in

192 (31i, p. L2i

A paper delivered by Professor K. 0. Campbell of the University

of Sydney (Australia) in 19S8 (U) containa some interesting obaerva-

tions and viewpoints on capital accumulation in agriculture that are

relevant to the present study. Like Heady, in the paper reviewed

above, Campbell notes that nearly all capital growth in agrcu1ture

baa been internally financed, at least since W'orld War II, by gross

farm income, in the United States as well as in Australia. That he

rejected traditional investiont models of econoiic theory as having

very little relevance to agr:i culture is evidenced by the followingi

The profit maximazatiori or marginal theories of investment,
even in their more sophisticated form involving risk, uncer-
tainty and expectations, seem to have their chief value in
providing a basis for setting up ideal goals for agricul-
tural investment rather than as an explanation of, or guide
to, entrepreneurial action. .,.there is no evidence that,

in ing plans for longer term investments of a developnen-

tel nature, farmers discount future returns or compound in-

vestments, though it is clear that farmers do discount the
future subjectively in some rou'h and ready way... I believe
that this (explaining much of seedngly non-rational behavior
in terms of risk and uncertainty) is, in many ways, a blind
alley so far as the developnent of an adequate theory of in-
vestment behavior in agriculture is concerned."

Then he makes a statement that is of particular significance to
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1tThe most promising clues to the nature of the investment
process in agriculture have come from empirical studies
These em to point unequivocally to the prime importance
of internal liquidity in capital formation. The most
plausible formulation would treat investment outlay as a.
reetdual defined as the net income realized from current
operations less tax commitments and come convention&
allowance for fami living expenses."

This statement clearly substantiates the approach taken in the present

study.

Apropos the conventiona]. allowance for family living expanses"

he points out that faruorst consumption expenditure appears to be com

paratively unresponsive to short run farma income fluctuations even

though the latter have considerable amplitude, and is of the epini

that the relating of the more perianent' components of income to

livTh expenditures holds prcmiae as an explanation of their stability.

Campbell also expressed the view that T1furm savings are riot held

to any great extent as contingency reserves, but are chars eteristicafly

invested in the farm b incss .." He also states that 9.t can be

readily shown that a high level of tax and/or sharply progressive tax

can seriously affect income surpluses, which would otherwise be *stifl-

ed for inyestmant."

In their book "Farra anagernent Analysis, published in l93 (6)

Bradford and Johnson hsve rccognized the importance of the ftrrn-house

hold context to mrnagemuent decisions, and one of their final chapters

(Chapter 2) deals specifically wtth farm and home planning. In this

chapter they stress the importance to the farm far4ly of defining their

long run goals and reconciling them with the ocoeproduCiflg capacity,

both present and future, of the firm. This reeonc:liatiOn, they say,
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Is the core of rnanageent. The planning too]. suggested is stati&'

budgeting, continually revising the budts as goals, current cen

g habits and production resources change.

A section In their final chapter states that when the dynia

managerial principles are studied the importance of the distinction

between the business and the home aspects of fartiing is reduced. The

introductory comments to this section are vary sudlar to the comments

introducing this rev ew of literature. They go on to say, among other

things, that 8farm manageient non have been increasingly aware of the

relations, within an individual farm busincas, between coneuntption an

the availability of savings for investments and developuent of a farm

business. .Jiome economists are becoming increasingly aware of the

need to balance consumption aginst income producing powerU.

In his doctoral dissertation, Castle (13) presents a theoretical

discussion of the effect of the conflict between the household and the

firm (for net income) on the progress of the firm. He conceives a real

conflict between the maximization of utility by the household and the

success of the firm. The effect of the spending desires of the house-

hold on the decisions of the farm operator, Who I a member of that

household, may modify the objective of profit maximization. He refera

to Harts (31, p. 89) expression of the assumption of profit maximlza

tion under dynamic conditions, in the absence of uncertainty and capi-

tal rationing, where the as.nnption takes the form: the entrepreneur

maximizes the discounted value of his expectations of n3t receipts.

When this discounted value is identical with the ivaximum diacounted
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ia of expected withdrawala, as Hart shows it to be in the absence

pital rationing and under conditions of subjective risk where

entrepreneur thinks he knowa what is going to happen, there may be no

conflict between the firm and the household. This is because the

(subjective) rate of discounting receipts fron the future production

plan is proportional to the value placed on present withdrawals for

consumption. The point chosen, in the range where household utility

and discounted future fiz, income are competitive via a vi comple-

nientary, will be the point that maximizes the utility of the decision

maker. Thus, production plans may differ among entrepreneurs with

identical physical resources, since future returns will be discounted

differently.

However, he points out, it is more realistic to suppose that un-

certainty does exist. Re utilizes a diagram borrowed from Boulding

p. 96) to show that uncertainty retarde the novement (over time)

to the profit rtiaxinization point. Other things may also retard this

movement, namely, lack of credit available for consumption purposes,

unwillingness on the part of tho entrepreneur to put forth the addi-

tional effort that greater production may require, and exchanging pro-

duction for consumption, via the market, may not bring a higher level

of utility. Thus, in reality, resources may be allocated differently

than the profit maximization oal would imply. The diagram is also

used to illustrate that if a surplus net income is not produced (due

to unfavorable production ccndition, for example) equal to the mm-

limim withdrawal, the new output (sise) of the firm will be smaller.
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minimum below which withdrawals cannot tail. Lack of availability if

consumption credit aay have an adverse effect on production. When the

household and firm are closely connected, the distinction between cOn-

sumption and production loans may not be meaningful. If a lender in-

state upon earmarking a loan for production and at the same time mimi.

mum withdrawals cannot be met without reducing the capital of the

firv the firm may not be able to achieve an economic allocation of

resources. Lndera should view the firm and the household *s a unit.

In 196 an interesting experiment In educational processes was

conducted at the Univereity of Tennessee, in the fox of a rural faii-

ly financial workshop for farm and home management epocialista. The

workshop was three weeks in duration; tuition was charged; scholar-

ships were granted; and university credits were given to those particie

pants desirIng them.

The need for th. workshop and the justification for the effort imt

into It, for the seif-inprovement of educational leaders, was felt to

arise from the nature of the problerns of rural families. Pirat the

commercial nature of farming, with dependence upon the market for in

come and goods and services for living, and with its financial problems

rooted in such a context, increasingly characterize American agricul-

ture. Second, farm family financial decisions involve, but not exclue

aively, the mustering of total resources for production to secure in.'

come. Third, these financial decisions also involve the uses of re.'

sources and incom, in consumptions. ?ourth, and noat important, thee
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binod with a continuity of choices to achieve the entire range of

family goals throughout the life cycle of the family. It is this

interrelated nature of the problem that caUed for a combined educa-

tional effort for the farm and home.

Several background papers were given at this workshop and are con-

tained in the report of its proceedings (69) A number Of statements

end coent pertinent totbe subject matter of thie thesis have been

selected from these papers to include in this review.

Some cosments by Professor No sins have already been referred to

but two additional comeents ViU be reported here. He advocated two

alternatjve approaches to planning the monetary income and need for

the farm familys (a) consider the q ntiti of available resources to

be constant, develop the beet production plan and adjust the faiii3y

spending plan to the income thus produced. (b) First determine the

needs of the family for optimum satisfaction, hold these constant, then

marhaU resources and develop a production plan to meet those needs.

Be leaves the impression that planning eases fill into one of these

categories and that either income is fixed or neode are fixed. However,

at the same time he acknowledges th. changeableness of family values

and associated spending goals. ThIs implied rigidity in plans may

refer to single plane as of a certain date, but there is litti. doubt

that Nesiu and most other economists realize that farm family goals

change as weU as their productive resources change, so that plans must

be changed when new data develop.
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The second statement Nesiva makes, apparently based on experience,

corroborates the nphilosophyU of the present study. He states "Many

families leave to chance whether their hopes will be realized. When

this is the more hopes are not realized than fewer that are

realized".

Professor Spitze, whose paper also baa been referred to

presented data and aalyeis for a background on capital, income

prices in agriculture as they related to the subject matter of the

workshop. He noted that total capital in agriculture has increased

at a slow rate over the past ) years, relative to the increase in

most other industries, but there has been a tremendous change in cap'

ital per farm worker. The individual farmer' a problems in acquiring

production capital have Increased proportionally. The form of this

capital "has changed from being primarily land to machinery and liv..'

stock". This is relevant to any consideration of the form of capital

into which to "plow back" surplus net moo (As with so many ana].y.'

sea of the chan4ng structure of capital in agriculture, the thvetment

tied up in operating expenses was omitted from the data. This type of

capital is continually becoming relatively iore importan )

Spitze also stresses the importance to financial problems

of relative trends in prices received by farmers and prices paid. This

is brought out forcibly in the projections of capLtal accumulat0n

sented in Chapter V of this thesis,

Two papers by Profeasor and Nra ratton of Cornell on dciiom

making in farm management and rural family financial management hav*
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rQ.ny stimulating comment. on decision making, a few of which will ba

included here. Plans fail, they point out, because of insufficient

knowledge and because of overlooking the fact that a plan is a static

thing, but carrying it out is extremely dynamic. A plan is only a t.ol

a point of reference, for further decisions. Exteneion workers can

ist in farm firm-household decisions by (a) teaching them a precsN

dure for solving problems and (b) prvidtng facts that can be used in

finding and evaluating probable outccne of alternative solutions. If
there is one management function which education can and must etrength.

en it is the ability to see clearly the relation of all the activities

in the home to family purposes or goals.

some comments on planning in a paper by Professor Th.rp.

(Univei by of Tenn.see) that are pertinent to this thesis1 All plan-

ning is for some specified time period and serves as basis for de.'

cisiori making. It is a continuous process a long run basic plan

will need to be adjusted to changing on-farm and off-farm situations.

It is important, for the following reasons that the period during

which the plan will he in operation be speoifi.d:

The length of run defines the fixed and variable factors;

The sector of the life cycle of the family must be known

since family needs and resources change over time;

Capital and experience need to be accumulated for some

lines of production;

(d) The length of run determines the appropriate price-cost

data;



(a) Technological change may shift production functions. The

shorter and more close at hand the planning period the

less the error will be in planning.

There are other papers reported in the proceedings of this work

shops which, along with the reports of each study group, provide good

background to the study of firm-household long run planning. The

workshop was extension focused and no theoretical anaiyee of firm-

household cho. ces were presented or discussed.

Up to this point this review has attempted to survey the litera-

ture available on the theory and approach to the study of integrated

firmhousehold economic choices and planning. The remainder of the

review will be concerned with published empirical work related to the

problem.

There are several aspects of the problem of projecting capital

accumulation for an individual firm-household that suggest the appli-

cation of dynamic programming. This was done in 1959 by Loftagard and

Heady (Is) who used this tool to determine optimum farm and home plans

over time. Incidentally, this is the only publication that) analyti-

cally and empirically, directly attacks the problem of projecting

capital accumulation for the agricultural firm-household, although

Candler has published some comments on theIr article (12).

Essentially, dynamic programmnin; determines the optimum (maximum

profit) use of resources under limiting restrictions over a series of

years, with the optimum for any one year depending on the optimum in

other (previous) years. In the Loftagard and Ready application, house-

hold needs are included in the activities and restrictions and become
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one of the determinants of resource supplies for each year. Based on

resource supplies and optimum use in previous years the plan for each

year of the planning period can be specified. This treatment of th

problem is more sophisticated than the treatment developed in the

present study in that the programming plans the optimum resource com-

binatioris to maximize profits each year, given the input-output cc-

ficients and projected price data. Also, family expenditures are

predicted by detailed annual budgeting for each year rather than by

using a regression equation.

There are other differences and 8everal s.Lmilaritiea that are use-

fu]. to compare One advantage to the programming treatment is that it

automatically indIcates the beet enterprise into which to plow-back

accumulated ourating caital each year. The thod also provides a

"tharper way to quantify the effect of proposed expenditure on

selected family living budget items In terms of returns foregone it

the money were ttlowed hack11 into production.

The main dIfference between the regression method and the pro

gramming method is that the latter specifies for the firm the organiza-

tion of resources each year as the firm grows, and for the family, the

annual composition of their living contecit; whereas the regress1On

method assumes (a) that, on the average, and over the projection period,

the firm will organize Inputs like other similar firms do, (b) that the

effects of size on inter-firm variability is the same as the inter-year

variability for the single as it grows and (c) that family living

composition for the subject farm family as it grows will be affected
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by income and household eie in the same way that other similar fa*.

i].ies are affected by these two variables. Here again the effect of

these variables on inter-family variability is asaumod to he the same

as the thtr-yoar effect for one family.

Both methods estimate growth in capital and annial income on the

basis of the original supply of capital in Tear 1, and an annual sub-

traction of estimated living expenditures and certain other itemø from

the annual nst incrue estimated. However, Loftagard and Ready show

nly the operating capital "plow-back"; the remainder of the plow-

back' available, which they cal]. "added investments" is concealed in

the item "fixed expeiditure8. Added investments may go into land,

labor, buildings, machinery, etc. cha'ing some of the resource re-

strictions oi, If not affectin them, changing production coefficients.

If the latter occurs, the proram has to be changed as of the time of

the occurrence, just as new projections have to be made when parameters

changs for the model developed in this thesis.

Both methods encounter the same problems in predicting net income.

Presumably the net prices tn the Cj row of the program tableau are

determined fron etirnatee of gross returns and fixed costs per unit of

output, which estimates re obtainod from variable data (on tho subject

farm, from farm surveys or from experimental data). The net price shia

is a probability estimate of that price, projected into the future for

the projection period of the program. The fact that it is expressed

as a per unit net return does not diminish the effect of error in the

estimate. The same typi of error exists in the regression estimate of
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Both methods face the same problem in predicting price relation-

ship of inputs, ou.tputa and living items purchased. Because of the

different ways in which prices are applied, there may be a difference

in the aggregate error accumulated in the net income and Hplow..backR

estimates. Tracing the comparative effect of these predicting errors

in each method needs to be done before a statement (about this error)

that is meaningful to planning can be made.

J3oth methods recognize the effect of growth in the houeheld on

living costs, but this is Laplicit in the family living budgets for

programming while it is made explicit in the method developed in this

thesis. It is noted that family growth at any time during the pro..

jection can be taken into account in either method, In other ways,

however, budgeting ahead is more flexible.

Although the projections in this thesis do not spell out or it-

iso the annual budget they do show the usual annual living expenditure

made by similar families on similar farms, Within this total the

family can budget variou.s items. If more is required for a particular

year the effect on income and capital accumulation is made apparent

in the 'planM for the years thereafter.

Income and social security taxes apparently were pr..-estimated in

the programming method. Thoa taxes cannot be accurately calculated

until net income is known so that the program logically must include

some method of doing this. The accuracy gained may not be relatively

important but the method demonstrated in this theai provides for cal-

culating taxes on the basis of the appropriate income.
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The Loftegard and Heady article gives no consideration to the

effect of the use o± credit and concurrent periodiccl repayment of

loans. This shou1 be incorporated into the model because one of the

chief uses of such a projection is to provide a guide in the use of

credit.

This raises the question of the pur ass of the programmed projec"

tion. Like tost progra.-riming solutions, it is normative in nature in

that, under the asurptions used, it shows the resource combinations

that achteve optimum income over time, taking into account annual li!

ing costs. If the farmer wants to obtain this optimum, he must follow

the plan and the method can be used for predi eting outcome only if he

does. On the other hand the iethod developed in this thesis is of a

positive nature in that it projects what is likely to occur in the

future under resource combinations and t1 pical living expenditures that

now exist, regardless of wuether or not they exist to maximize (profits

or utility) over time.

Extension type bulletins have been published by federal and etat

igencies, from tine to time, on farn financing. Since the war, at

least, roat of these recognize and integrate the needs of the farm

hcue Lth those of the farm firm. For example, in l916 the U.S.D.A.

published a aU bulletin on the subject (26). It outlines actual

steps in developing a farm and home financial plan:

Plan the major longtime goals of the family.

Determine what is onod (net worth).

Estimate the income available for operation, investment

and savings for the future.
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corning year.

(S) Plan the farm and home operations and investments

the comi.ng year.

The method in tiis thesis is useful for item (3) above, Likely f

cial. obligations are briefly outlined for each period In the married

fe of the household and consideration is given to all basic needs

income and aources of income.

The U.S.D.A. published another similar bulletin in 19148 which

contains considerably more detail (i3). In the second paragraph in

the bulletin It states: Three main elements must be properly com-

bined i.f a farm is to be succeaful financIally. They are: good farm

management, an efficient farm unit and a weUu.managed home. ?o one

element is more important than the others. Serious weakness in any

one is likely to mean distress." ?rioes have an effect on all fi

cLal managent. " .it isn't the prices for individual items alone

that provide the bas. for financial decisions. It is the relation

between orices paid and prices received. It is also the relation of

prices paid arid received by farmers now to such prIces in the future

,..no one can foresee future events exactly, but broad movements can

often be figured out fairly well." The ensuing discuaslon includes

only the prices of inputs and outputs and neglects prices of living

Itei. t several pages later (op. cit., p. 29) the authors state a

, . .tbe amount a farmer can save is one of the most important points

in deciding the amount of credit that can be safely used to buy a farm.

Essentially this is the aount of net income from the farm over and
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above necessary living oxpensem.N The importance of living expense.

to capital accuniu].ationa and planning merits explicit discussion of

future prices of living items purchased. This is net done in this

bulletin and it is seldom done in airj1ar bulletins that discuss fi.

nncir and the use of farm credit. The bulletin covers the usual

range of farm financing problems, that is prices, managing both on

off-farm investhents, U; o of credit, reserves against risk and uncer-

tainty, and insurance.

Several empirical publications exie on subjects that are related

to the problem confronted in the present study, such as the farm Lam: 17

life cycle, beginning farming, accumulating capital on small farms,

building up run-down faris, farm living costs and others. A brief

reference to some of the ore pertinent of these w1l be included in

this revIew.

The problems of a beginning farmer are epitomized in the problems

of capital accumulation. A good discussion of these problems appeared

in a bulletin by }Lansing and Gieen in 19% (30). The objectives of

the study were: (a) To discover how the initial capita]. investment in

farms is acquired, (1) to determine the relation of the method used in

acquiring the initial capital to the future rate of capital accuaula

tion, and (c) to determine the effect of the size of initial investinenti

size of farm, at.. and education of the operator and the productivity

of the soil upon the farmer's success in attaining full ownership.

The authors point out that a farmer usually makes a down payment

Using credit for expansion of the firm i merely accumulating
capital in advance.
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(previously accumulated) when he purchases a farm and assumes a debt

contract for the balance. Thus, in attaining the goal of unencumbered

ownership it is necessary to continue accumulating capital by savings

from income. Frequently the ownership objective competes with accwnu-

latiori of needed operating capital. Both require savings, so both are

affected by economic conditions in the period required to pay off the

debt.

A regression analysis was made of the effect of the following six

factors on total amount of capital accumulatedi

The amount of initial capital invested, owned and borrowed;

The size of farm (total excluding rented land) at initial

ownership;

(C) The productivity of the soil;

operator's age at the time of acquiring initial

ownership;

The operator's education;

Cr) The opportunity for accumulating capital as determined by

the number of years the farm had been operated by the

respondent and the general economic condition during this

period.

Capita]. accumulation opportunity and soil productivity accounted for

39 percent of the variation in total capital accumulated; the other

variables accounted for an additional 6 percent, and % percent was

unexplained.

The authors describe an interesting device they used to compare

economic opportunity among farms for which initial ownership was
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acquired at different tiae. dex was developed that treats on

the obvious truism that capital can be accumulated from supernumcraz7

income only, that is, from income that is in excess of production

expenses and needs for living"e They developed a time series of esti'

mates, for Vir4nia, of that part of individual farm income that is

not needed for production and living expenses. Thus for each year an

estimate was made of the average amount that could have been saved

each year and the cumulative totals9 were calculated for each year,

To obtain the index the cumulative total for each year is divided by

the supernumerary income for the base year, which is usually the ye

ending the period oVer which rate of capital accumulation is to be

determined.

The authors were not attempting to project capita). accumulatien,

explicitly, but they were obviously interested in the application of

their findings to the future for individual beginning farrners, T.

utilize their "prodictng equation to make future projections it would

be necessary to project the "economic opportunit7 variable into the

future, This would require a projection of 0supernumerary incame.

They may have accounted for' more variability in total capital

accumulated if they had included a variable for faintly size in their

equation. However, some intercorrelation would exist between family

size, operator's age and economic opportunity . U a future stu4 is

to utilize historical data sugested by the theory in th preaent

The total are accumulated backward through time from he latest
year.
The living coat component of the la3t variable is related to family
size.
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thesis, a possible use of the Ransing and Gibson index of economic

opportunity for capital accumulation can be visualized.

The importance of the farm household an its characteristics t

the process of capital accumulation is one of the main thomeø of this

thesIs. Ueady, Back and Peterson, 193, published a report of a study

that explored the effect of changes in the household on the production

efficiency of the firm (37). Their chief concern in the study was

the changes in quantity of sn productivity of capital used by farmers

as the household changes over its life cycle The quantity of capital

employed in production parallels the cycle of the farm family. Most

young families desire to increase incor but are limited mainiy by

productive assets. Capital productivity is high, diminishing as the

firm-household approaches eturity at the zenIth of the life cycle.

Beginning farmers place a premium on investments in niachinery, seed,

etc. for cash crop farming because resources have a higher return and

faster "turnover. Ltvetock farming is ugrown into" as capital accu-

mulates. The lower percent-age equity in the beginning stages inhibits

use of longer term credit for livestock investment. As the firm-house-

hold gets older more intensive Use of land is possible with accwu1*ted

non-land capItal and operators are more efficient.

Accumulation of consumption assets occurs in the early part of the

life cycle of the farm family. Thus, the competition between the firm

and the household for use of capital is particularly strong in this

stage. When asked how they thought farm income should be allocated

between consumption and investment the farmer repondents in the study

estimated about O percent to each. The estimates varied with age
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groups from about 514 percent to farm businesa at 25 years of (opera.

tor's) age to 147 percent at 55 years of age, and 35 percent at 65

years of age. This indicates the changing attitudes on consumption

over the life cycle.

The growth phase of the firm-household covers a sizeable portion

of the life of the operator, starting at about 25 years of age and

going up to 147 or 148 on the average. This, the desire for the more

productive inputs early in the cycle, the decline in capital produc-

tivity as the cycle develops and the early accumulation of consu.sr

assets are all pertinent to a projection of capital accumulation.

In 1955 a study of capital accumulation on small farms in Georgia

was published (38) which bears on the subject matter of this thesis.

The data for the atdy were obtained from a sample of Georgia farm

families who bad used the government supervised credit program under

the Farmers' Home Administration to purchase farms. IListorical infor-

mation for every year of operation on these farms was available.

The general approach is indicated by the following excerpt fr

the introduction:

The answers to...many...current farm finance queation -

when stripped of their doctrinaJ.re elements - mast be found
largely in the ability of farmers to save and to pay debts and
in a knowledge of ways in which these abilities can be in-
creased.

...Iri a strict sense, however, the ability to save aridfor

to pay debta depends upon both th size of one's income - not

merely upon income added by a new inveatment* - and one' a needs

for incore to meet sundry and often unpredictable living expenses.

ere the author is referring to the common practice o taking the

product.vity of nw investments as a measure of farmers' ability

to pay debts incurred to ace them.
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,..Furtherrnore, there is no mechanistic relationship
between size of income and savin;3...sav zig i8 always *
matter of choice, dictated by human purposes and valuatione,
between present and future uses of income. For this reason,
the existence of goals for which savings are needed, combined
with enough faith in one's ability to achieve these goals, to
translate desires into nurposefizi action to achieve them, is
necessary for savings to occur.'

The majority of the ferns in the sanpie started operations with

very little capital and with fairly large familieaa. Over the ten year

period of study, net cash income was about half of gross cash income

and cash ltving expenses were about half of not cash income. This left

the other half of net cash income available to use for debt payment,

savings and nveatncntb.

An important sect on of the report is devoted to a study of fact

affecting savings and debt-paying abilities. On these low income

farms there was a need for emphasis on increasing production and in

coma (to increase savings) rather than on 'tightening the belt", that

is, reducing consumption0. However, the author warns that with the

wartime arid postwar (World War II) increases in income accompanying

price inflation, capital planning must receive attention. "The problem

of getting ahead has become, to a larger degree than ever before, a

iatter of farm families' own choices between use of funds to buy aute-

nobiles, television sets, home freezers, or even more injudicious

spending, and use of funds to make badly needed improvements in their

a.. Eleven percent hail 7 or ora children, 31 percent had or more
and S3 percent had 3 or more.
These ratios are higher than those indicated in the present etudy.
Low living expenses were associated wth low incomeS and low

ab lity to accumulate capital.
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farm production-improvements which will give them an income base that

is far more substantial than a mere inflation of prices" (op.

p. lIi, is).

Operator' a age was not associated with savings and debt-paying

ability. Young, inexperienced farmers and older, experienced farmers

ax hibited about the same ability to pay for their farms and save. Also

Ther. was little association between beginning net worth and subse-

quent savings and debt-paying ability, or between acres of land in

farms and this ability.

The most important factor accounting for artations in ability

to accumulate capital was the way in which the farmers used their new

opportunities (after obtaining PHA loans), as indicated by their kinds

and methods of farming. Grade A (fluid milk) dairy farms had larger

net incomes, higher living coats and moxe left for savings and debt pay-

ment than any other type of farm in the sample. Beef cattle - cotton

farms were next, followed by poultry farms, Grade B (manufacturing

milk) dairy farms, cotton farms and crop part-time farms in that order.

The authors recognize the inter-farm intra-farm problem of estab-

ng causal relationship. Inter-farm comparisons "are helpful in

wing investigation to the more relevant factors, but in establish-

ing proof of causal relationship they have serious limitations unless

there is a large degree of homogeneity except in the causal factor

between the farms compared".

Another interesting observation made by the author, based on data

presented, was that dollars invested in cost reducing practices (pasture

and herd improvement) broug)it a greater return per dollar invested than
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output increasing investment (in adding to land milking herd and the

barn). Also, increasing scale of operation may increase vuner

ability to a market decline whereas reducing unit co3ts helps farmers

to weather price uncertainties ahead.

The final section of the bulletin is concerned with applying the

findings of the study to specified problems. 9'ey-as-you-go" methods

are compared with credit Liriancing, with the consistent conclusion

that credit enables more rapid capital accumulation, faster payment

debt and earlier unencumbered ownership of a farm, if the families

actually save according to the ability to save indicated by the survey

data in the 8tudy&. They conclude with a warning that farm families

with low incomes can be helped with credit, given normal canagerial

ability, presumably, but it is inipor t to reoist high pressure salee-

manship and advertls:Lng when purchasing input and living items and

purchase only what is really needed.

A study of how tenant farmers get farms and accumulate capital

was published by the U.S.D.A. in l98, (l). The objectvea of the

study were quite similar to those in the study published by Hansirig

and Gibson in Virginia the previous year. They were (a) to examine

the factors related to the access of opportriity to enter farming as

a tenant and (b) to examine the forces that affect the economic pr

gress of tenant farm operators. Economic progress was measured b

rigs in net worth. Regression analysis was used to relate 9

t must be remembered that the data were obtained over a ported
in which cost-price relationships were favorable, i.e., product
prices were steady or rising relative to input prices, not
falling.
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independent variables to the dependent variable, total capital aCcULi-

].ation since beginning farming. Of these 9, the moat important in con-

tributirig to capital accumulation were, in order of importance: the

sIze of livestock enterprise, opportunity to accumulate, years of

exprince as an operator, productivity of the farm measured by a crop

yield index and size of farm measured in irrigated acres. Operator's

age, beginning capital, operator'o education and leasing arrangement

were not found to be important (significant statistically). It must

be pzinted cut here that size of farm and size of livestock enterprise

are not cu$51 factors of net Worth, All three are different *ttri-

butea of the sane thing.

The author used an index of opportunity to accumulate capital that

was constructed in a mariner similar to the index devised by Hanaing and

aibson. However, instead of using state statistics to arrive at income

per farm available for aavtns, Crecink used farm record accounts main-

tained since l92& by the Colorado xperiment 8tation It is quite eaay

to see from such a series that the time at which the operator begIns

farming has an important effect on total capital accumulated over a

per]od. This is iostly due to input and output prIce relatonships.

Although tenancy arrangements had no statistical sinificance,

paucity of data ;nade this inconclusive. In a separate analysis of

tu'ianey arrangecents the author concludes that thoy also have an in-

fluence on the rate of capital accumulation.

In building up a run-down farm the problem is essentially that of

capital accwuilatian, eithfr to repay a loan or to build up the re

source base paid for as the farm business grows. In l96 Blosser



100

reported a study of this problem for i'tn down dairy farms in Ohio (3).

Budgeting was used to estimate the receipts, expenses and net income

for rebuilding the productiv9 capacity of a run-down farm. Input-

output data were obtained from three previous studies of land use and

crop production in Ohio. A 13-year projection was made of capita]. (by

major component8), receipts and expenses. The author does not state

which year the projection begino, preauably it is about 1955 or 1956.

Prices used for calculating incomes for the projection were 195O51

averages. No adjustment wazi made for changing price levels of inputs

or outpit over the 13-year prcecticn. The allowance for lIving coats

was 2,50O, with no adjustnent for rising price levels.

?lossers main contribution in the study was to point out the im-

portance of quality of management to the rate of capital accumulation.

Top grade manageiont (associated with an annual average output of

10,000 pounds of milk per cow) could pay for soil building operations

in a few years. If he allowed i percsnt interest on capital needed he

could allow himself more than customary wages after the third year.

With average ngeent (7,000 pounds of milk per cow) 12 years would

be reqiired before the program ou1d pay labor and capital only slight-

ly more than average rates. Thereafter, financial reserves would accu-

mulate so slowly that about 145 years would be needed to pay all pre-

vious costs. Even if they owned U needed capital and charged nothing

for the use of it, they would not be able to pay themselves average

farm wages until the seventh year of the soil improVement program.

With repayment of principal and interest charges necessary for

loans, it was diffic1t (foz1 1osser) to Liagino how an average farmer
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could borrow any sieable amount of xroney on the soil building programi

studied. He concluded that some off'farm income would be necessary

to enable average ia igeient to finance the early stages of a soil

improvement program. Below average management would have an even more

di'ficult time financing such a program.

Whether results would have been more or less favorable had Bloaser

attempted to be more realistic with living costs and price trends can

not be :)udged without re.budgeting under these conditions. In any cas

the effect of managecent level as he depicts it would still be impOr

tant, as it may be expected o be in all problems of capital aecumula*

tion.

Since 1937 the University of Illinois has been summarizing com*

bined home account and farm account records for selected groups of

Illinois farm families. .'amily income, expeuditures and savings were

summarized for each year from 1937 to 196, inclusive, in their annual

196 report (23). Although the expenditures are ite;ized in reasonable

detail there Is no way to relate them to gross incoce or total input

caoital. en to relate thee; to diposab1e inconie5 one must rely on

annual averages for the entire group. This destroys the pattern ob-

served on each farm.

The data havo some rredictive value if' an estimate disposable

income is eva lable for the prediction po"iod. For exam a, the total

income saved and invested as a percentage of disposable thconie tended

to rise from 2S.9 percent in l9l to L1.6 percent in 196, with

, eferred to as "cash fai1y outla in the pub
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considerable variation around the trend Total family expenditures on

living increased from $3,370 to $3,92J4 but declined percentagewi

from 61,5 to 52.6. Trends in such percentages could be fitted for use

in projecting probable future allocation of disposable income. However,

if regression analysis were ueed to obtain the average of the pattern

of relationship existing from farm to farm the projection would be more

reliable. Even more useful would be the bietorioal pattern of annual

resources, income, expenditure and investment on each farm.

The 1956 analysis points out that "as usual, the peak load on

family income came during 20-214 years of marriage...reflected the in-

creased needs of children over those of The previous period, 3.5-19

years of mi age, The lightest load came on newlyweds and those

couples married 35 years and over.

The author mi etate.ent that does not agree with findings of

n earlier study by Longmere and Taylor (146 She states * MTbe var-

istion in farm tnc*e from year to year makes it difficult for the

farm family to judg. just how much will be available for family use

unless they make their plans on the basis of past records of both farm

and family accounts. ...tba a*ount of money required in the farm busi-

ness for such ttems a new buildings, machinery, and livestock also

affects the amount that will be left for family use". This implies

that the part of net incom, available for family living is a residual

left after the requirements of the firm are met. These requirements

re for new investment, since operating expenses have already been

paid of neooastt- before net income accrues.
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Contrary to this, Longmore and Taylor demonstrate from selected

data, a tendency of the level of l. ving to which farm families are

accustomed to be a standard whIch they tend to maintain. This ten

dency

and,

three

is so strong that it greatly influences invesinents and savings

a considerable extent, expenditures for production. Of the

major expenditure groups - farm operations, famiLy living, ci

investments or sayings - for which fari families utilize their yearly

incooa, those for farm family living are the least flexible and tend

to have the top prloritya. On the basis of this conclusion it is

reasonable to expect that, in any proj ion of capital accumulatiQfl

in the firm-household context, the fami: living expenditure component

would be the most stable component of th pr ection, with which less

predicting error would be associated.

This priority placed on living expenditures increases risk of

default on repayment of loans to low income farms. Hendrix' study in-

dicates an understandable reluctance's on the part of low-income fam-

ilies to postpone the abetter life" until much capital formation has

taken place. If external capital is needed to help low income farms,

care must be taken to insure that managerial ability is increased to

accomodate the capital so that incomes can grow fast enough to repay

debt arid satisfy their high marginal propensity to consume at the sse

time This may also require a considerable amount of capital. In the

past capital formation from internal sources was largely confined to

inflationary periods for farm prices. The prospects for 1ar24 prices

his agrees with l4odigliani a observation sea p
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publications are avai.lable on frm livinp expenditures per

se. As early as ]931 University of iaconsin reported a study of the

effect of the life cycle of farm familIes on living standards and in-

come-getting ability (2). The study howa that the ar'ount which Lam-

flies had to spend for purchased faiily living iteis varied relatively

little (less than 42O) through the sta;es of i.ly development.

Total amount of family cash used for all rposs was distributed as

follows, for grade school families:

cash farm expense 53.0 p.rcerit
Capital goods increase 1.2 percent
Debt payient . percent
xpense on outside b:islnees 1.1 percent

?irchased family living 3.6 percent
Family cash surplus 9,6 percent

This varied somewhat amon the different stages of fa7L1y developiient.

A total of 11.3 percent appears to be available

The J. S. partment of Agriculture Yearbook for 19!O contained

an article on fami].y living (53). The different coponents of Lam ly

living expenditure were outlined and disced. Average living ex-

penditures in the income range l,000 - l,29 (average l,l27) were

].,l37 and in the range 2,5cX) - P2,000 (average 32,7l6) they were

$1,939. This was for all non-relief farm families i n 193-'

36, in the select ranges. The money inomea for these to groups were

$6314 and 2,028 respectively, and the money expenditures were 614i and

Thus, cash savings were -lO and $777.

A publication by the U S. Departnent c culture in 19148 (77)

shows that according to l9)5 data, Lam fanilies in lower income areas
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In the region of low incomes (South Atlantic arid Southeast) at net

cash incomes of l,000, 2,00O, 3,30() expenditures for fo ily living

and life insurance were approxi telyJiO, )S90 arid 630, respective-

ly, For the same net incomes in the re.Lon of high incomes (Nountain

and Eacific) the comparable expenditures were .5, 1920 and ciOI

respectively. These figures also indicate the relationship between

savings and income that year.

Several state land grant colleges have conducted studies of farm

family living costs from time to tine. Reports of four of these will

be referred to in this review. iri 19L;9 a study of incce and. expend-

iture records of 322 Kansas fan fanilies for the years l9i.1l-l9L Wee

published (29 The average si&e ly was 3,$ n3rh.ers. The

average annual net income for the five-year period l9hl-l9h increased

as family size increased, although the riot cash farm incone was not

associated with family size. Net cash income as a ercertt'e of gross

cash income averaged 27.9 percent. Jash living costs, excluding life

insurance, averaged h7 percent of net csh incoee. There appriared to

be a positive relationship between family size and the ratio of living

costs to net income. Also, for the yesrs l73h-i there wcs an evident

relationship between net cash incone h living co its It was

also apparent that cash living expenditures were more stahie, over the

twelve year period, than net cash iricoue. Jo attt wes aade to

project future living costs or inome-livin: cost relationships by

analyzing factors causing variabiliti in these items,

In l9 an Oklahoma bulletin was p bushed that attempted to
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determine causal relationships associated with levels of living (20).

The objective was to study the relationships between economic changes

and changes in levels of living.

had increased levels of living could be said to have increased farm

income The awing from field crops to pastured livestock (and other

labor reducing methods), the increase in size of farms, technological

improvements, loss in farm population, hiring outside labor and ma.-.

chinery, and rising levels of education are all changes that increase

net income per farm family, In fact, th. author says, in effect, that

full satisfaction of fain family social needs depends upon maximizing

profits. So, this reviewer cono1ude that causal analysie and adjust-

ments focused on improving not income per farm family on the farms

represented by the a Is, should automatically improve levels of

living, The o)4 orthodox criterion for optimum organization of re-

source, that is, the maximum profit criterion, is attfl valid.

The author states that his study raises two problems of the. rela-

tionships between levels of living and agricultural organization,

that are crucial, (1) the Inevitable lag between and adjustment (of

resources, presumably) and its reflection in levels of living and (2)

to improve living levels of the whole farm population (in the Stat.)

many factors must be taken into account, e.g., climate, land fertility,

distances to market and znmsz'oua other considerations that are likely

to create inertia and friction, to impute improvements in family liv-

ing. In economic terms this reviewer considers these two proble!ns as

part of the general problem of resource mobility, or immobility,

at of the economic changes that



107

affecting agricultural adjustments to bring about higher disposable

incomes per farm family. Th point that is relevant to the present

thesis is the implication that variables used to predict net inc

may also be useful in predicting living expenditures.

A study of savings based on aggregate data for the United State5

was published by Bishop at Cornell in 195) (2) The author is more

concerned with macro-economics and devotes several pages to the theory

of savings

accounts.

Show3 that

per aAr

proportion

Family
Size

and to defIning savings from the viewpoint of national

In a discussion of rural-urban differences in saving sh

farm families did not save as much (in 1935-36) in dollars

or per capita as non-farm familiee but they saved a higher

of their incomea. The proportion saved was 11.14 percent.

Data presented for farr failiae in 19i1 show saving began at about

l,000 net income and the proportion saved increased rapidly as in-

comes increased from 2.7 percent for average income of $1,157 to 1I).9

percent for the average income of 14,149l. This means of course that

expenditures on living increased but in decreasing increments. The

effect of family sz on savings by incore groups was shown. It can

be summarized as follows:

Income groups
1,500 - 2,500

1 000 1750 000 10
750 - 5 ,XO

his agrees with Nodigliani's observations seep. 71 above

percent saved

persons
3-6 persona

1.5
-9.0

214.1 130.0
29.6

57.6
51.8

7 or more persona -7 2 3.2 17.5 52
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The effects of both family size and income are clearly seen in these

aggregate data for farm tamilie (U.S.A., l93-.%). This implies that

both have a similar effect on living expenditures.

The author briefly reports some pertinent results of several other

studies and provides a five-page bibliography on the subjeot

Pr'fesor' Freeman in Illinois has done a considerable amount of

work on farm family spending arid saving. Continuous firm and house-

hold records have been kept by farm families in Illinois for many years.

In l9 the University of Iilinojs published a rnnmaxy analysis by

Professor Freeman of the spending activities of these families (22),

f the objectives of the study was to determine whether these farm

a had developed a pattern of savings and spending that could be

useful to other farm families and to researchers. The sample is not

representative in that the co-operating farmers generally have above

average incomes and are above average in the care with which they man-

their disposable income. Averages are presented for the main liv-

ing expenditure and savings items for each year from 1933 to l90, so

that trends in, each item relative to others cart be determined and were

indicated by the author'.

Unfortunately the reader cannot obtain an idea of how much net

income was "plowed back" into the business each year, since Freeman'.

term fl5yjflg excludes all invesiments in the operation of the farm

business. Thu exclusion stems from a major interest in the activities

of the household and a failure to consider the firm-household as an

integrated spender and saver of net income. They do include, however',
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investment in the business. The money allooated according to Freeman's

various items of expenditure and saving is equal to net cash income

after certain new investments in the business and other business ex.

pensas have been subtracted from gross income. It also includes in-

come from *3.1 other sources, Nevertheless, for purposes of this thesis

the study is useful for calculating a "propensity to oonaume', that

it shows how farm families spend the income they do receive on

ving expenditures From this knowledge one can infer similar be-

havior with income defined otherwise and can estimate the residual

available for saving or investing back into the business.

The percent spent for family living, S x eluding life insurance,

whioh is included in savings, decreases as incomes increase. For the

post-war years 88-89 percent of income went to family expenditures at

the $1,000 - $1,999 income level, while only 65-66 percent was spent

at the $i4000 - $5,999 levels. In pre-war years, at the same income

levels, the percent spent was 78 and 142 respectively, indicating an

increasing pressure on incomes of rising living levels since World War

I'.
One of the conclusions in the study was that five categories of

expenditures - purchased food, household operating expenses, rung,

transportation and education - tended to be inelastic, that is, the

percentage spent on thee. decreased as net cash income increased.

Medical expenses, personal expenses and furnishings and equipment

tended to remain constant, p.roentagewise, while expenditures on
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recreation, gifts, and housing improvements and repairs tended to be

elastic, that is, they tended to increase peroentagewise, as net cash
incom, increased. This indicatee the categories that would be most

diffY.cult to reduce should a need for economizing arise in the future.
The classification also takes on added significance in relation to
Friedman's concept of permanent end transitory components of consump-

tion.

From 1933 average family expenditures (for all farms in the
sample) increased slowly while savings increased much more rapidly

until they were at a peak in 1913. From then until 19138 savings de-

clined steadily as net cash income remained the same (but extremely

variable) and family expenditures increased rapidly. Income tax remain-

ed fairly steady from 19133 to 19138. These data are now 10 to 20 year.

old but they show the beginning of the trend for rising living levels

to press against net income, at the sacrifice of savings, that has

continued since

Family living expenditures and investments were integrated with

gross farm income and expenses in a study done by Professors Fr,

and Deacon and published by the University of Illinois in ]9S7 (213)

The purpose of the study was to give farm families some basis for

planning living expenditures. Net income had not been satisfactory.

"They do not appear to baa. this year'a spending on last year'. net

income, and they cannot know this year's net income until after the

a. Averages for ?9b9-l93 of data from the same farms show thèt 8?
percent of disposable income went to family expenditures at the
$1,000 - $1,999 income level and 69 percent at the $!,0O0 -
$6,999 level (3).
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decisions and the spending fox' farm oxpenses and other purposes have

taken place." Thy needed earns way to plan current spending in rela.

t!on to currant receipts. Current attention was being focused. on

relating family expenditures to gross cash receipts and the object of

this study was to add to the understanding of this relationship to

assist farm families to improve their money management.

Data were obtained from accounts kept by farm families for

period of 16 years. It was found that, in allocating gross cash

receipts to farm expenses, inveathenta and fa.ily cash 11ving expendi-

ture8, the living expenditure oomponent was the moat stable of the

three, varying considerably less than the other two, both in dollara

and percentage. Correlation coefficients were calculated to determine

the association between gross cash receipts and each of the three

expenIture categories. This also was done for grain farms, general

farms and livestock farms. Ae of operator was also considered, on

livestock farms o In afl. cases farm expenses were related more

closely to gross cash x'ecoipts, the correlation coefficient "x' * 93

for all i8 fani].ies. The coefficient was lowest for operators WJ19

years of age (in 1938) on livestock farms, being .79. For family cuh

living cxpenses r for all farms and ranged from .78 for general

farms to .22 for operators O years or over (in 1938) on livestock

farms, For investreate, r for all farms, varying from .3h for

geieral farms to .62 far livestock farms with operators 1O-19 years

old in 1938. Farm expenses varied more than family living expenses

but less than investment. Cash living expenses represented about )
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percent of gross cash receipts and nearly 1.6? percent of net cash in

come.

alyzing the effect of fluctuations in gres cash reosi

it was found that family cash living expense& were somewtat lens re

sponivo to increases in receipts than were farm expenses and invest-

went bit considerably less responsive than the other two when receipts

decreased. This agrees w-th Lonmore and Taylere article earlier In

this review. Farm expenses tendsU to have the closest relatiOn8hip to

increases in gross cash receipts and investaents corresponded nore

closely to decreases in receipts.

This type of historical data is what is needed for proectien$ of

capital accumulation. However, it is necessary to derive probability

estimates of parameters from guch data to actually construct the pr

jectioris.

Further analyais of the expenditures of these Illinoi3 farm fa*

i].tes was publl.shed by Kilican in 199 (b9). !y factor analysis he

selected six stable factors from among 36 variables, namely, family

s'ze, older family, e and rnarriie cycle, sav:i1s, education and

incu;e, to test their relationship to family expenditures in a given

year or over a period of years. A change in importance of family size

over time was indicated, w;ich is to be expected. as children mature

and leave the household. The "older family't factor was sporadic er

time due to tho changing requirements of children in their later 'teens

ad possibly due to part-time earnings of these children being used tO

pay some of their own minor expenses. The age and marriage cycle wu
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the most stable factor over time. The ayin factor indicated wide

fluctuations over the 12 year pattern. The education factor (husband

and wife) was also stable over time. The income factor was not con-.

sistent for the first three years of the period, that is until l9Li,

attributable, according to the author, to the domination of axpendi

turea by past income in the last few years of the 19W.) dcade. There

was a consistency beteen incuue and savings.

The authors conclude that (i) th analysis does show a fairly

definite pattern of factors over a period of time, the most steady

being the aging process, since it is the one about which the family

can do nothIng, and. (2) in few instances is there a consistent pattrn

of oxpenditurea (on various goods and services), which indioate a high

degree of error in any attempts to project such a pattern into the

future.

The latter finding is not important to this thesie but the aging

factor is, in that it is closely related to household size over time,

which is one of the variables to be tested for estimating living ex-.

penditures.

The final publication dealing with living expenditures and report-.

ed in this review is the one by Brake and Hclm (7) on the influenoe ef

household size and income on farm family expenditure. By regression

analysis they tested the relationship of these three variables. They

found that bj relating family expenditures to household size and in-.

come, estimates of family expenditures could be irproved significantly

over the use of family averages. Size of household was relatively



more important than incce in its effect on basic expenditures (food,

housing, clothing, medical expenses, education and recreation, trans-

portation, personal, non-farm Interest, insurance and dues) and total

expenditures, but that income was the more important in its effect an

non-basic, lees regularly racurrin expenditures (contributions, gifts,

non-farm business expenses, f any, non-farm investments and related

expenses, purchase of squip'nent and furuishin,s and automobile pu.rm

chases).

The authors state that "... a good estimate of family living

expenditures is basic to an analysis of debt carrying capacity. There

is stronS evidence that fatilies tend to aintain a given level of

family living based on family size. Savings or new investments can-

not be achieved until £amily living expensEs are met.

The concern of this thesis with regard to Income is the problem

of projecting net farm income. Every study of resource use from the

viewp4nt of the farm firm, involving budgetIng, production function

analysis or linear orogramrnihg, is explicitly or ImplIcitly attempting

to project net returns of sse type. Far too much literature exists

on the subject to attempt a review here. However, there is one study

reported in which the author has used regression methods to estimate

net incoce which may offer some lead to refinement of the methed used

in this thesis. Bolton (L)) devised a method which subtracts a set of

synthesized costs, estimated for each farm in a sample, from farm

receipts for that farm. The costs were broken down into three groups

and multiple regression methods used to estimate the coot component

contributed by each. The three estimates were added to give a total



cost to ebkrct fron receipts, The net income thus estimated for

each farm was subtracted from the acttial net income for the fare

and these differences were used to determine (a) the percentage of

variance in net income explained by the independent variables and

(b) the standard error of estimate. More than 8 percent of the

variance in net income was thus accounted for. The independent var-

iables were: (a) acres of te niain cash crop (cotton), (b) acres of

other cash crops, (c) investment in ivestoek, Cd) yield of the main

cash crop converted to dollars and Ce) Tield of other cash crops con

verted to dollars. Costs were used as the dependent variable.

Farm receipts were calculated in the usual way. J3olton does not

Indicate how future farm receipts are to be estimated, for a projection

of nt income, but it is evident that the estimate could be closely

related to the five Independent variables usd to estimate coate.

The problem in using this method to estimate net income for pro'

jecting capital accumulation (Ln the firm-household context) is how

to determine the effect of up].ow.backU on the independent variables

and on the estimate of farm receipts for the aucreeding year. The

effect would depend on the specific resources in which "plo-back's

invested.

A good A,al of work has been done on living costs and saving

this review has presented a crosseection of this work insofar as

relates to the subject mutter of this thesis. It is evident that Ye17

little ol' this work is really approached from the viewpoint of inte

grating the decision problerQ of the firm and the farm beusshold. There
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appere to be a 8lowly gro'dng recogniticn of the importance of this

approach to longer run ram planning. It is to be hoped that th

tempo will increase in the future.



C11&PTER IV

FLRIOAL T13ZNQ OP flIKTRE8

The dsvelopnont of the model in Chapter XX, for projectin

pital accumulation, Involves certain keypsxe.setera which are

based on fundamental as ptLons that require verification, if the

model is to have a util.Ltq other then for mental exercise, The

asimptions which this study will teat were stated as Aypothee.e

at the conclusion of the chapter. Although they do not prutda a
complete testing of the confcr%dty of the model to reality, they
do subject its major components to empirical. 'vrification or

jection. If the e1ected hypotheses can be accepted, mo

confidence can be placed in the projection provided by the nod

in that it 411 be closer to the real. outcome than would a random

estimate, and just as oloae as a budgeted estimate based on the

basia data, The model can save coz*eidarable time and effort
compared with a budgeted estimate.

The purpose of this chapter 411 be to expose the selected

hypotheses to empirical verification and, in the process, to establish
application. The data used will provide tests under particular
circumstances rather than general so that the application will. be

localized, and generalizing from the relts mast be done with
**ution. Perhaps of more interest, however, is the fact that the

U,?
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procedure mey be used with alzilar data for local application

under $rent particular circumstances.

Paxmetera to be

In the model it is clear that the foUoving

The relationship between net income and total input capital

thiø r tio chip was expressed as a ratio and as a

ession 000ffioier[t, b. The ratio k can be determined from

a function fitted to farm data but, unless that function passes

throuaji the origin, kN wili change 'vuluas according to the

cbangss in the independent variable. Thus the model was modified

to use the regreaeton function directly. The parameters of main

interest here are the regression coefficient and the NII,LntOrC

The relationship between living costs and two other variables,

net income and fam4ly eLse hers a1n the focus bec
the parameters of the regression equation and not kL, becau

the latter is likely to change with a change in the independent

variables of the regression function, and because in application

the model does not require kL, but can use the regression pa:

The relationship between gras income and total input capital

this relationship is necessary for the application of adjustments

to the model because of projected changes in levels of prices at

inputs and outputs. The likelihood of a changing ratio (IQ of

gross income to capital as the latter changes makes it neceasery

to focus on the parameters of the regression relationship betw
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thoes two variables.

To determine whether or not re1stioship 1 aM 2 tend to be

linear or curvilinear, strait line and curvilinear functions 411

be mathentioa1]. fitted, On the baie of prethdnarr visus].

inspection at the plotted data, the following functions will be

needs

N*bA4s

aA

N i net ineo n8 A is total input capi

LeN4d
Ld
Lci44

where L is living expenditure, N i.e net inooLe and. S is t*t3.y

G*gA+k

where G is pose income and A is total input oapita1

These functions allow for either conatant or diminiytg

relationebips. With reird to the nat income and gro

tUflCttO2ls it is reoodied that, for firms, there is the

possibility at' increasing returns to soale, 1Jtartu1teir data

wer, not available to establith just where growth ceaseeb and to

determine the re1atione4p between net income and tote]. input

be ues* 3*tsr, a ioditioa of net ineom defined as
disposable income be used, instead of th net income in
eqt*tims 1 aM 2.
This problse, in itself costitutes a study project of considerable



from tariia nost of which wero .;dll :itL the growth phase. It is
veil known alr*mg ohs vez's of farm firms that i ere are ny

operators not yet retiring who are 60 years old and who are operate.

vigo]ous going concernn, Most o± t1i £iri& in the aiple, and
ii. ay random sazaple of farms for that eatter, wore striving to

ztmize inoonie under the lixitatjons piicsd on tLee efforts by
the resources avtlsLble.

For purpoe of this study it is aot aary to test the
te of capita]. aoouilation actually occurring in the variouo

gas of the fthl..household, and to explain why accuroilation is
not .xtmtzeij, The purpose here is to deter4nci the posal.bilitieø
uriIez usual produ4tion of not income and the utival consuip4oxt of

available for spending, In. this iense the application of the
nodl is nortire; if it wero po5tive, it would &uiro data to
show the actun.l rate of capital couiiulation observed and an

On of the departure, if any, frox tho possible rate.a
in one o t that :ivat b iade regarding the

s seaxy to diatingui, here between posa
saqtaiajtion under ave prodiction and con
acctilat1Lon poslLible under optinn1m production andTh forss ca takes the existing coa tiona

o as 4v*n and assumes that the opera ior are
net innoas and utility wider existing condition..t*r cat dtei not accept the existing coubinationsas those that ze income under existing condition., sothat not in it n600asezy to solve the problem of xiq

capita]. aoauiitulation but also the problem of zing notinoose. Th pro.snt thesis chooss to study the farrr case.

capital thiø phase at the firm, Liowever, th data were obained



functions to be used, that is, that over the range of the data the

diff.rce between a l&near and a curvilinear description of the

data is not to be Lfta, imt this should be desonstrated
ca1i.y.L It the linear regressions can be acoapted they are

simpler to use in the projection mode]. for capital accumulation.

The effect, on the net end gross income paraae

source eamixinationa will be tested by stratifying the sanple accord..

ing to type of farm and 4. th. ffeet ci each type on the

relationship between income and total. tnpat capital. There is no

logical reason to conclude that type of farm, per se, baa an effect

the relationship between living expenditures and net income avail..

able for spen1ig, so no such effect will be tested.

The effect of soil variability on the net and gross income

parameters should be tested by stratifying the data according to

oi]. types within each type of farm, time holding constant the effect

of types of farm. How it will be seen that the sample nesd

to provide data was too 11 to permit this sub.etmtLfioation.

It type of farm has no significant effect on the parameters it mey

be possible to pooi the data and stratify the whole aaiple by soil

type. This will be discussed further in the section dealing wi

the effect of wail variability.



In. 195? a project was initiated at Oregon State University to

udy the problems involved in rating the soils of 1rion County,

Oregon, according to their economic productivity, and to rate these

soils on the basis of the findings of the study. The basic problem

in estab1ihtng an ..............te rating of the various soils was to

determine the residual return to the land, having paid aU other

factors of production, under nornal cropping practises and input..

output relationships. Thus the basic unit of study was the soil..

crop combination, a groat variety of which is found in u'ion County.5

In determining the input-output relationship (coats and returns)

for soil crop combinations it was realized early that very few farms

in the county would consist entirely of a single soil-crop combination.

This meant that certain inputs and outputs, particularly Inputs,

measured only in terms of he total farm, had to be allocated in some

to the various uoil..crop combinations found on that farm. Thus,

although the main focus throughout the study was on the individual

soil-crop combinations, it became necessary to make a preliminary

study of whole farm units to determine how the soil-crop combinations

were integrated into the total farm operation (41, p. 637 65).

It was realized that the type of information reqiired in thj

preliminary study could be used to test some of the major hypotheses

arising in the capital aco'Jation model with i..,hich the present

The approach to the problem is described in detail in a doctoral
dissertation written by S.C. James in 1961 (41).



tnasie i

data reqiired for tii dtiv'y .tdj t, Iat n

trput ap1tai tnd at .cetria iefui ?o.c 'this tuiy. It deoded

to use tese data, suppieettad with iafornaton ii ivin coe ,

for purposee of thiø thesis. Siw3* no hi toroa1

the type idea.liy suited or teaGin t.ie a3deJ. do/io?&Ei ieei.i v

avsiiao..e, it ia neceary to btitte :G -etioiiai £tra

uusine iata of the one-call aurTey type, to trnil&te tha itAtra-

firm e±'ect of secular growth of total iiipit cital on
As 6eryouG wkio has parti.içted in e-call faL bin

etrv.y nowe, (a) there is a limit to the 26 Of txie etir sire
that can e se4, to ts anount of inf ti Ut can be

obtained Irom a farmer respondent in the time iie 1a tV.1 ab1e to

answer questions, and () they qestiorrni:e in tu&y of this type

can very easily gi'o beyond a anble ie for an ,ieview. This

is particularly tze when att xip'ing to obtain &ia for re than one

study. In *such se eoiipotition for pac& In. the eetionn&ire

is inevitable and paring of the schedule suet be doze on the baste

of the study aving the heet p zity. &ch ws th cs with

the ressnt study so that the vaiib.Le 34.d i. ir i.n ooe repeot

from detail sacrificed in the interests () of time and 'arch

resouroes and () of the primary atuc&y. A,wevw, es wIJ.l e .;O

the ciata obtained are very uaful in testing the bie hypothas

of the capttal aournilation nodol developed in Chapter II, t.hough

they do provide a bai for only limited er aliation. This wiU



be olarifieci below in the section

Criteria for the sample were derived the soil

ivity study' s sam objectives. }rion County, because of the great

variety of crops grown there and the variability of its soils,

appeared certain to provide evezy problem that might arise in

attempting to develop techniques for rating the soils of

agricultural area according to their economic productivity. F

purposes of this thesis this county also offered a variety of tarn

types and izss from which to draw a apla. Other advmntagee were:

the availability of up.to..dete serial photographe end a recent
delineation of farms br thh Irion County Agricultural Stabilisa

and Conservation Service.

The county is locat.d& south of Fortlend, Oregon, the

tip being soise 15 miles south of that city, with the southern border

running east and west some 50 rdlee further south. Salen, the

city of Oregon is located roughly at the center of the western half

the county, mostly in the Willamette Valley, the eastern half

being mountainous.

The oi1s of that portion of the county where farming is
carried on hays been groupe4 according to physiographic fftOtO15

into four main groups; (1) upland or 11L soils, (2) terrace
Sec map, 7iguz'e.
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bench soils, (3) flood plain or bottom soils, and (b) muck or

peat soils. The upland soils are from basaltic parent materia

and are well drained. The terrace soils oenatituta the main valley

areas and are from weathered old alluvial sediments. They are

moderately well drained. The bottom soils are from alluvial parent

material of more recent origin. They are subject to flooding and

are not usually as well drained an the terrace soils. The peat

soils consist of accumulated organic matter in various stages of

decomposition. They are subject to annual flooding. These grou:

are made up of 32 soil series, 16 of which encompass the majority

of cropping land in the county. The estimated distribution of

cultivated land by those main soil series is shown in Table 3*,

The climate of Marion County is very favourable to the production

of a wid ri.ty of crops. The normal annual precipitation is about

142 inches on the west side of the main agricultural area and approxi-

mately inches on the eastern side, The three aumuer months of June,

July and August have very little rainfall so that suppernentry

gation is required for many at the intensive crops during that

season. The frost-tree period averages a little less than 200 days,

varying with the altitude of a particular location. The average

dates of the first and last frost at Salem are April 114 and October 28,

apectively. The temperature rarely rises above 3000 P. or falls

A aumary description of etch of these sot), series is given by
James (141, p. 218-227.)
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below 0° P. Catastrophic weather phenomena are virtually absent.*

The area from whic1 Lama were sampled for the l97 preliniinary-

udy, the data for which are used in this thesis, is located in a

ihe informatIon on climate was obtained from S.C. James doctoral
dissertation (hi)

Tab: Estimated total and cultivated aoz'es of selected sot:
series in Marion County, 198a

Soil se
Total

vated acres

Rjverbottom
Cheha].js l8,0O
Newberg 11,000
Wapato 63000

Terrace soi1
Willemette 17,000
Woodbu'n 1j8,000
Mity li8,000
Concord 9,000
Dayton 93000

Salem 14,S00
Sifton 2 ,00
C].ackamas 7 ,S00

Hill soils
Jary 21,000

12,000
Polk 26,000
Sublimity 16 ,00

Muck soils
Lab 19,90

a. Oed upøn esarI'ived a4a, (I1,jj)
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triangular area between Mount Angel and Wodburn, on the eastern aide

I the main farming area of the county.5 This area was selected

because a new soil mapping superimposed on aerial photographs,

bad just been completed there and most of the major series we

represented in This area. The area a].so produces a iide variety

of crops representative of many produced elsewhere in the county.

Thus it afforded a fruitful sou'oa of major soil-crop combinatIons

for initial study in the soil productivity project, Being on the

eastern side of the agricultural area, the average annual precIpitation

omewhat higher than on the western side of the county but not

much higher than the avei'age for the county farming area takøn as a

3e. Because of the variety of soils and crops in the area, Th

types of farming conducted there are reasonably representative of

iuch of the farming In the county.

The main reason for selecting the area was bornse of the

completion of the up-to..date soil mapping and the important infor-

matton available therefrom. Unfortunately, the new mapping of the

bill soils had not yet been completed and they were therefore

omitted from the prelimin*r study. Poi' purposes of this thesis

this was not considered a serious limitation, becauee enough variety

of soil and farm types exist in th. area selected, to provide data

for testing the hypotheses suggested by the model developed herein.

See Map, Figure S.



The hasic iuUng unit in which the soil productiviti et.dy

was interested was the soil"orop combination. On the soil enp of

the sample aren, which had been superimposed on aerial photograph

oh field that was made up entirely of a single soil series was

deUnented. A field was defined as a veil delineated arse. appeer'

irag, in the aerial photogiaph, to produce only one crop. It was

ognised that chtngea were Uks3y to occur between the time of

photograph and the mrvary bit it was assumed that, in general, the

field bomds.riee would not hava changed and that a particular ttld

would still be a single crop, though the crop mey

bare changed.

It seemed reasonable to assune that each field tknie delinea

onged to a farm, so the associated farm was next delineated end

the headquarters located on the map. The farmers' uasres were obt.'4d

from records in the )rion Gounty Agricultural 3tebilisation and

servatica Office. The farms were then listed according to the

ii series for which they bad been selected. If any farm bad more

than one sail series represented in the fields found on that f

the farm was listed according to the soil that appeared in the most

fields or the largest fields on the farm.a The farms were then

randosized, from a tabla of random mambers, within each soil series.

tenon of a field be
was r'intaimed4
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The farser ve intervl.'wed to obtain intor'se.tioa on actual

and u*]. 1iuts and outputs for crop enterprises on their farms

there a thole field was aciuposed of cie soil series. The

these ao&1uucrcp conbinat$.ous per tarn intervteved varied from

to three. Inormstton also was obtained for the ihole farm

on farm inventozT values, operating epensse and receipts, usual

yields, iutoti.an to enable the calculation of d.preciation,

income from cut&de sources, living costs, reserves and avai.lahlc

credi

Because of lited resource 3 avaU&hlo for the preliidnsl7

study it was decided to 11t the to 100 fains, to

the i*3or soil. series. These were allocated in tqthe
else of the lists of farms in each Jor soil a i.e. Ace

____ was distributed as ahova in Table 4.



During the course of enumeration a running record of so

oombination was kept and when enough of a particular combination

had been obtatned, no 'sore farms having only those oonbinations wars

visited Eor interviews. it frequently occurred, however, that, to

obtain a 1re cord from a farm that had a soil-crop combination that was

needed, it was necessazy to accept the other crop combinations

on that farm, whether they were needed or not. Since most of the

farms had coarse grains end many of them baa small fruits, the final

sample coxtaiued a surplus of these soil-crop conhinations. At the

same time there were shortages in others.

For purposes of this thesis, this is not relevant. What

re important, however, is the fact that, although any selected farm

for which n interview was completed had at least one field with a

defineable soil series, this frequently was a minor part of the crop-

land. In those cases, as a result, the whole farm could only be

classified as being IGeatad on soil that was predominatly of a dif-

or a mixture of series that differed from the serlee

on which the selection of the farm was based. This interjected

confusing element into the sampling procedure a it concerns this

capital accumulation study. Fortunately, soils tend to be aociated

together on one farm in similar series so that there was a tendency

for the il3 on the whole farm to be similar to the soil series in

the field by which th farm was selected. Nevertheless, the farms

available from the sample for stratifying by predominant soil type,

are not distributed according to the distribution in Table 4.

1



It is considered herein that the sampUng and interviewL

rocedure did not interfere sen with the rndoxmees of

sample In randomising the lists, stratified by soil series, the

whole list was ranLlondsed and then the required sample numbers vex's

first selected followed by the alternates from the fannie following

the selected farina in the listing1 Thus each farm on each list had

equal chance of being selected, including the alternates used.

However', the 3m ok of spondence between a field selected

for sampling and the predominant soil type on the farm possessing

that fields breaks down the original proportionally of the sample,

that, if we eonøider a farm to be the uup1ing unit, about all

that can be said of the sample is that it iis selected randomly.

is not *pr.stratifiedt by soil series, by tp$ of farm, by size of

farm or by axu other criterion, except insofar as the tendency

holds for the predominant soil series on the farm to resemble t

ii. series in the field by which that farm ia originally selected.

Aløo there is a good possibility that a tendency exists for soil

series to influence the type of farm, and insofar as this is true
"pre-.stratificatio&' by may exist in the sample. How

this i ml]. to the good since stratification by type is necessary

for testing some of the hypotheses in Chapter II.

iltogether, only 70 complete records were obtained. Of these,

66 were suitable for use in the present study. The distribution of

these farms by the soil type predominating on the farm is shown in

the following table:



Thble 5. Distr&butio by soil 4)C irna v.dig
W3eAll records, preliminary soil productivity study,

xion Ocunty, 1957.

ab1e 5 it is apparent that only three groups aay be suitable

for testin.g the effect of variation iii soil aerits on the relation...

ehip between net inoom and total input eapital and Ltri gr

inçoiae a1 capital. The other seven groups have either too few

farms or mixed soil series, both of which preveaL a suitable

statistical testing of the effect of soil ries. The Lable also showz

tst the 66 farms tend to be distributed according to soil series

in a pattern to the saaplo dietribution plaired (Tablo 4),

though the Qoncord, Chahs2.is and iapato eerie s are poorly represented

in the sample used herein.

A coartson of the percentage distribution of the ile
oz'ding to total acreage, gross saleS, type of farLi and

age of operator, with the percentage distribution of the 1959 Census

133



gtires for Marion County will 1so help the reader to assess

representativenese of the sample. (Tables 6 to 9)

Tabl* 6 Distribution by total acreage of conuaa farms
sample farms, Marion County, 1957.

3,788 fa.rs reported for 4arion County.

Table 7. Distribution, by gross sales of farm products, of ceneus
farms and 66 sample farms, Marion County, 1957.

ercentagea calculated from the 19 9 census figures.

were obtained from ames doctoral asertation

Total u si Sanp1e farms fa
dollars percent

140,000 d over 1.5 10 0
20,000 - 39,9 10,8 13.7
10,000 - 19,999 1400 18.8

5,000 - 9,999 35.14 23 8
2,500 - 14,999 9.2 28.0

50 - 2,1499 -.1 5.7
00 100.0

Total acres Sautple farms, Cen5us arms
percent

Less than 10

percent

10 - 149 33.3 39.9
50 - 99 27.3 18.2
100- 179 27.3 13.14
180- 259 7.6 5.5
260- 1i99 14.5 6.1
500- 999 1.9
1,000 and over 0.14

100 0 100.0

a. Pere.nteg.s are calculated rom the 19!;9 census. There we



Table 8. Distribution, by
66 sample farms

Field crops farms
Vegetable, fruit and nut farms
Dairy f'arma
Livestock farms, other than dairy
Genera].

f farming, of censusa farms and
CXI County, 1957.

22.7
140.9
18 2
9.1

.0

Census farms
percent

12 2
36.5
10.2
11.5
29.6

100 0

gee calculated from 19 9 census figures. tted
he calculation of census percentages were 138 poultry farms

and 1,813 unclassified farms.
The sample farms were not typed by the same criteria as census
farms; the former were typed according to total inputs (see
explanation page 1140) while the latter were typed according to
gross revenue. However, the two methods have similar results.

Tabi. 9, Distributton by age of operator of census farms and
66 sample farms, Marion County, 1957.

Sam1e farms
percent

6.i

100 1

Percentages calculated from 195 census figures for Marion
County.

Ceus farms
percent

1.2
10 7
2211
25.14
21.7
18.9

100.0

25 - 314 6.].
35 - 141L 25.8
145 - 514 37.9
55 - 614 10.6
65 and over 13.6

Age o: operator

Leaø than 25
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Althoug)a there are some c3iffererices botuee:i th nple and

the census, the si ml larity is close enou4a to justify the

asaaption that the sample, to a conr4dorablc ]egree, i repreaent.

ative of the majority of rion County farming. 'Gonera1 farms

are not praportionaUy represented and u1tr'y farms were not

included in the aiplo.

The farms included in the mplo wore fairly widely distributed

over the mp1e area (Figure 6) and, in this respect, the sample is

representative of the sample arca. Insofar as bhe sarts1e area re

presents fsrming in hrion County, the sample i also represent..

ative of }Irion County. Gaierali sing to rion County from the

y be done, with some caution, but to go any further in

generalization, that s, outside of t.r1on County, exrere care imis

be taken to ensure ooxxrable conditions.

Analte of the Jt

It is not necessary to U: a stratification of the sample by

of farm until the statistical testtng o the effect of farm

type on the parameters is discussed. However, tables will be

presented, during the discussion preceding the statistical analysis,

that show data by type of farm. It therefore i convenient at this

unctuze to present the method used to define the type of farming

strata and categorize each farm into one of the strata.

9

samples, such as the one used herein, are frequen



Figure 6, Map of Sample Area Showing Distribution of Sample Farms
by Aerial Photograph IJnit.
Legend: 2iO7 - S.O.S. nuber on aerial photograph
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str'atiftd for v*rioua atatistieni Irpoarni. One of the mein objec4

ivea is to gi'* th fares ao that more homogeneity (i.e. variaticn)

sdst within than between the groupa. moenoity refers to the

sam characteristics of the farm that are to be studied.

It has been pointed out in this theats that it is necessary

study the ffect, on ø*rtain paraaetzs, at variation in the

resources are orpnioed on the aarie tarme, The or,ztizathm

to sourcea ii dterrnbed by the product and the production proeeuo

requirod to prodnee it. The product thus

the ay resu'cea are t together by a fa.ru opera

!oweu'ar wst farms produce ra than one product for 1a. This

neans that to obtain an indication of the resource

on a farm it is neescseiy to Iow ihe prop th total

inputs go to producing each product. Since output quantity is oiose

aeaoaiat.d with input quantity, farms can be oatogortzd according

to the proportional tivteicn of output by product. The name of the

product is need to name or indicate the tjpa of farm. Thas a dairy

farm L. so named becans. moat of its innuta or reoioee or.

produce one or more dairy products. This ta a oia woy

5. If over a certain defined percentag. of its gross revenue

obtained from a certain product, r finid it is called a fluid
ailk fare. This method of typing requires a caloElation of gross

revasac for eesh farm by products returning rove on that faxm..

In the present study it i. neceseary to type or stratify the

farms before income calculations were sake. iob a typing

ubined



frequently may be useful when pre cursory studies of farm

business data are required, For example, it may be necessary before

incoMe has be.ii calculated, to make decisions on individual obser-

vationa, that osn be aseisted by a comparison of the farm in queat

ion with farms of a similar type,

It is possible to trpe farms according to inputs themselves.

For example, cash crop farms are aometime3 typed acoording to the

proportions of total cropland acres allocat*d to producing the various

crop products of the farm. The preliminary typing dons for this

study used an input method which may be called a "land use intensity"

thod.

cursory study of the records, several types

possible, according to the enterpri beorbed the ma3or portion

of inputs and produced most of the income Cash grain and forage

(both hay and seed) farms, dairy farms, livestock (other than dairy)

farms, and farms producing mainly intensive crops such as berries,

mint, beans, fruit, potatoes, sweet corn, etc., could be easily noted.

The saniple farms were grouped into thøse four types plus a f( fth, a

general or mixed type They are hereafter designated as El, D,

E2, I and M types, respecttve]y. As usually occurs in classifying,

the problem existed in deciding on borderline oases.

In Marion County the problem is aggravated by the intenatve

crops groim on many farms. A farm could have most of its acreage

allocated to cash grain crops yet have the majority of inputs end

output allocated to a few acres of berries, The s could cc



a. Except for the mixed type, the maflor enterprise on all farms but
two exceeded 60 per cent. Tb. lowest of the two was 6 per cent.

i1

rwiee dair far!. It was decIded to devise a system of

eoreages according to the inteneit of land use for each

enterpris. on a farm end miaing these. The enterprise exceeding

0 per cent of the total weiited acreage for the farm determined

type of farm.a This method amounts to typing on the basis of

inputs involved in the enterprise but since there is a close aesootat

between total inputs and output it achieves much the same result ai

trping by gross income attributable to eaoh enterprise.

In. using the "land use intensity" method the various enterprises

can be given relative weiits on the basis of some measure of intensity.

This method is not as precise as the gross income method but achieves

the purpose of typing just as well, which is to group the farms in

trata that are more homogeneous within than among the groups.. I

may achieve this objective better because the method deals directly

with inputs, and homogeneity is based on input organization,

In order to compare intensity of land use for the varying

enterprises th. total cost ner acre ws used as a "acamion denominator"

measuring Intensity. tterprisa su3Tr(riee available from the AgricuL

tural Extension Service at Oregon State University gave costs pr acre

for most of the enterprises encountered among the 66 sample

Th. data in these eumearise were reasonably up to date and provided

t least en index of intensity of land use. The livestock enterprises

ebowed costs in terms of animals rather than per acre, but these were

converted to per acre coete by using feed requirements end normal
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7i.lde to d.teriiine the uusber of acres zequiz'ed to support the live.'

stock ocq1its for vhich costs were given in the auaearies.&

The fo11o4ng w..tg}zta, hes.d on the coøta listed in Table U

given to each acre of laM to th. use i,,l1cat.ds

Field
Sweet
Orchards aM Nuts

aens
)Wit amt Carrots

1.
b. AppUed dir.ct

o daiX7 catt].e aM hogs

ed 1z Cattle
ept d,ji)

gs

acreage according

1.0
2.0
1.4
5.2
2.0
6.9
2.6

4.5
33.7
28.9
9.2

use reported
rs?vpoMsnts.

The coet per acre calculated directly froa the

sbeata follow, in Table lii



Table U. Costs per sore of various enterprises, Willanette Valley
farus, l957.

Source I tat. bidvrsity Agrióultursl Kxtens&cn Seivios.
1aterprte. cost pbeeta 2953.195?. Corvallis, 195?.
(Unpublished. MiMeographed.)

at inforiiatio up to 195? the year of the study.
nt published inforwetion not available. Judgusut setinates

ied c discussion with N. Bicker, Farn gemeut Zxtenaion
Specialist, Agricultural Extension Service, Oregon Stats Univexaity.

Barley 29
Oats 29

Irrigated Pasture 56
Red Clover (seed and hay 7l&

Rye Grape Seed
Whjt Clover Seed 63.
A3,.tsl.fa Hay 66

Field Corn 81
Irrigated Svet Corn 3.19
Potitoip
Carrots 285
Mint 26

Filberts lhT
Walnuts 313
Cherries 117?
Prune. 14?

Black Raapberries 3k
Boysenberries
Loganberries 1i72
Red Raspberries 552
Irrigated Stravberriea 582

Bush Be 591
Pole Be 897

Swine 38
Sheep 63.
Beef Cattle (selling k50 lb. calves) 63

Dairy cows 3



tt i'-1,y the b othe :Lted it the end. of

1; tt i e2a_7 to ofiZ rib1 j,iij to
. rbittive airenent of thee ables A'oi obed

.tta and theb to determine their relationship. ds 411
oed to do this as well as to describe the proc

thi.ch Uie variables is sured or 1CLiatad. trei observed

present the rtatistica1 3nalyLa required to

reltioushLp. At the .me tim the 'the t will be tested.

L e al nizt cita].g
This variabe, re'eaented tr A and in the models in

11, s dethed in that chapter, bet the det'in&tion will be revieed

hero for the sake of preciaton. Tota]. input capital is mared herein

1 the present value of each far&a £ixmd and operztt4ng produoti

nptt3, Thus defined, eapiti3 includes operating ezpen

In xvalt*ting real estate, the westeland and natural pasture

omitted, becxiee most of the ianiaçoved land wea unproductive

value of the family dwel'Ltitg *e also omitted. Altho the dwelling

cannot b considered to be mproductive, its nJor role is that of a

ooau2n*r od end is thus veay difficult to associate with output if

is viwed as an input. Because of the variation in value that

not associated with ariat$.on in otttput, the dvei1-ig is a



included in farm capital as an input. In this

alysis the dwelling of the operator and his family will be classified.

is $ living cost, Al]. other f*rz buildings used in the normal operat.

ion of the farm will be included as input capital.

The inclusion of the usual livestock complement and th. machinei

and equipment as part of capita]. is orthodoxj however annual operat-

ing expenses are not normally looked upon as capital, even though

ther are always included as inputs. This analysis will take the vi

point that all inputs constitute capital, except the operator' a labor

and management. Annual inputs and expenses, such as feed, fertilizer,

feeder stock, taxes, hired labor, fire insurance, repairs, fuel and

luricante fox' power equipment, and so forth, compete with machinery,

buildings, land and livestock for surplus income available for invest..

ing back into the bsin.es. D11i1 is one reason for including them

in capital, Mother reason is that the mode]. depends upon a pr.diet..

ion of income from capital. This requires the inclusion in capital

of all inputs associated causally with output. An explanation for

the inclusion of unpaid family labor was given in Qspter II (p. 62).

It is n.oessary at this point to discuss the evaluation procedure.

x's]., present value was considered the best value to use because

gives a better relative measure of quantity, quality and condition

It is well recognised that two farmers obtaiii*g' the s
normal net income from the same type and size of farm may have
dwellings that differ greatly in value simply because on. may
choose to spend his income on a bsautthil. home while the other
*57 ohoose to forego a beautiful home and spend his income
a laxurtoua automobile or on annual holiday trips.



of the v bus irp't capital items and it coincides with the begin-

n proj ection of the f.ture utili:ing the nodel developed.

in Chtr IL.
The r.ethod of evaluating tot&U. input capital is not i tical

so long ae it provitee the het estite of income sn1 i ue onsist-

ntly. Because present value give. a ettex' expression of intity

exid quality of inputs than does orgLnal cost or reilace t cost,

it t8 nare likely to provide a better predictor of noome. a

possible, erket value wns used, because, theoretieally, it expre;see

variations in cuality. tiovever, rio market value exists for some

capital items, for example, permanent farm buildings, once they

have be huilt. Ti. tih cases the beet alternative Is to depreoiate

the replacement cost of the building according to its age. When th

is necessary, the replacement cost should he assouiated with its

present use and capacity in that use, if these differ froa its

original purpose. These methods were followed in this analysts.

Uin replacement cost in such cases has the advantage (over using

original cost) of exprt sing the value in terms of current dollars,

thus putting the value of the item on parable basis with those

itt8 evaluate market value. Present value, being IL! current

a. That is, in secular or cross-sectional association of tt&l
input capital and income, the variation in capital is likely to
be more closely associated with the variation i income
capital is iaeasur3d by present value tb if neasured by
replacement cost or orleinal cost.



and if so, must be adjusted to the

error in projection. This was also dia'

Evaluating land:

On the assumption that, better

liainate a source of

previously (p. 61)

e else, the farm operat..

dollars, may vi the trend in the value of the monetary unit

ore know the condition of their land and its value relative to other

land in the areas the respondents were asked for estinates of the

value of their cropland, without buildings. Not all respondents

provided a value so it was necessary to allow an eatinated land value

in these casea.

Land values of "bare" oropland are usually estimated b

i's as having no perennial crop on the land. Obviously a walntt

grove or a blackberry patch will add value to the land if there is

bearing life remaining in the crop. This additional value was estimated

for those acreagee in p.rennia]. crops and added into total input

capital. It was assumed that a respondent' a estimate of bareland

value included grass and forage crops, however, so that these were

not included in the additional values given for perennial cash crops.

Adequate information was not available from the l97 survey to

establish a value for these crops. However, in I9B James obtatnad

information on the cost per acre of establishing these crops on

various soil serie3 (1, p. ll6..l7) It was assumed in the present

study that the crops were half depreciated and they were given a

value per acre equal to half of the cost of establiahing them and

bringing them to bearing age.

Appen. or an eiplanati on o tee use.



Appondiz B, Table 14.
3eo Appendix B, Table 6 for building life used.
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evaluating 'I41Mngs

1sepondenta were asked to eatimite the replacement coat of ci

building, assuming a replacement of the quality and A3lfi11irg

the me purpose. The age of the builtrgs was also reported.

the respondent failed to provide an estimate, a description of the

size and structure of the building was obtained.

Fo twenty farms the building replacement costs has been

tly ostinuted by the County Assessor and these were obtained from

his office. The costs were calculated on a square foot basis and

averaged according to type of These values were then

applied to the data so and structure for those dings

estimated by respondents. Five records provided only the age of

the buildings, in which case it was deemed better to estt*te the

:p1aCiflnt coat by a 3udgsnt comparison with a farm similar

and mime, than to discard the otherwise useful record.

establiøhed the replacaaent cost, the building was

depreciated by the straigtt line method for its agab. It the
ding was fully depreciated it was eluated at 20 percent of

rplaoement coat for a house and 15 percent for other buildings.

Inroveaots such as wells and fences, if not eia].uated by the

respondent, were usually reported in terms of miles (of fences) or

feet (of well or til. In such oases the replacement costs used



1957 prices by use of tb beet aveilable appropriate indx (74) and

this price was depreciated, by the straignt line method, for the period

the respondent bad owned the item. The annual depreciation rate was

determined from the life of the machine estixaated frcxa the year of

purchase, calculated by adding ita present 1fe (iron the year of

purchase) to the estimated future life remaining in the item. This

thod is applicable to machinery purchased new or secondhand. The

value given by the respondent for small tools ws taken as present

value and they were assumed to be half depreciated. Where valuea

and 1fe estimates ware missing in the records, the average figures

for the same nachines reported by other respondents were used. Where

the age of an item was missing it was assumed to be half depreciated.

Evaluation of livestock;

The weights arid the values or prices of the usual Uveetok

complement, used to prOduce the

usually sold each year, were en

were missing in a record it was

information available, based on

ass price of

of ita fut.
inflated to

livestock and livestock products

aerated in the survey. Where data

necessary to make eeUates fro the

tabulations from reported data.

a. See Appendix D. Table 2 for prices or values thus caculated and usd.

re shown in Appendix D, Tabi 7. Where no age was reported the item

was assumed to be half depreciated,

Evaluating Machinery;

Tho respondents eked for the o Lgini

the item, the year they chased it and their ow

expected useful life. The original purchase price



Operating Expens

These will be defined ].ater in the discussion of net income.

The average total input capital and its components are shown

for each type of fann in Table 12.&

Table 12. Ccmponeuts of total input capital vabies5
by type of farm, Marion County, l9-

Net income:

Thi. variable i. designated a

Perennial Total
Ldi ' Ore land ive tock' Machi e us c as

0

a1uea shown for each type are average or the type.
El: Extensive cash crop farms.
E2: Extensive livestock farms.
I s Intensive cash crop farms.
1) : Dairy farms.
N z Mixed farms, that is, the farms could not be ostegorisod in

any of the other types.
Excluding the house. Only the buiidtngs usually in use were
included.
Usual livestock inventory.

e model developed in

Ch*ptez II, It has been fairly well defined previousl' but will he

eiued in more detail by the ensuing diacuøøion of gross income,

gross expenditures and depreciation, The net income pertinent to

The uponenta are shown for each farm in the sample in
Appendix C, Table
Seep. 19 and 26.

lL9

El 5,1O2 33,6214 61? 7,736 3,871 1478 Si, 729
E2 5,283 35,1417 3,108 5,952 7,067 697 56,523I 3,3714 114,8143 666 5,715 7,206 2,396 314,200

8,168 28,018 6,680 11,722 9,139 1,583 65,310
N 5,551 29,358 1,505 9,172 6,772 1,260 53,617All 5,078 214,697 1,956 7,603 6,7147 1,555 147,65



t1ii tudy i the return to capital and the operator's labor and

manageit. before it i available from gross 1ncore, ross

expenditures, including unpaid family labor and depreciation

must be paid. The components of these variables will discussed

iw

Gross incoaez

This is another variable used in the ;uodsl, in i own right,

ut it also is used to calculate nec. income. Some discussion of the

concept or gross income beet adapted to the purposes of tnis study

is nec.arj, The proL)3. o proj oct the rslaiionehip btween

net income and total capit1 investment over tine. This is to be

done on the oii of an epiricai relationship. if anal redS
of income were available for each fari, the relationship between

that incoic .nd the fam*' a total investment an;ually could be derived.

Due to natural hazards and to rice fluctwktions, annual income varies

consIderably more than total investment. 'iuch of the annual variation

in income series could be removed by- relating the trend to the "total

Investment" series. The income thus would be conceived moro as a

incoe, based on usual yields and pricoc, except insofar as

new irwestnienta, i.e. additional inputs, raised the trend. Tie use

f a trend rould remove the effects of yield and price variations,

leaving the effect of increasing investment,

Time series data of the type required wore not available for

this study. It was therefore necessary to note the effect of invest-

ment on income from "cross-sectional" data obtained at the same



inoe was calculated for

usual yielth as estimated br

Smilar1y the tsna1. quanti tLe

a. See Appendix 0, Tables 2-4 for prices and. yields.
b, ee Overhead for Perennial Crops, Appendix B4.

ll
poInt of ti'e fro farns ct' vtri.ous sizes. The ffeot of secular
price variations oa imoae z'inti is ra,stly remo7ed L bUOh data

because at the tire the data are obtained, all farmi3 in an area face

the same ?et of current prices for their roduct. The use of usual'

or average yields obtained by each fanu eliminates the yearly

variations oaued natural hazards. If the araple area is small

such all farms are ctd to uh the sainc eatisr, diseasea

end insects; at ieazt tho iner-far .riabiiity nould be considerably

lees than the intr...yar vax.tability. For these rsons, ç'oss

ts

enthrerat1oa.

QdUCt

sold, were used. In all cases ti cLirrent prices for the surve year
were pp1ied..a The perquiit (income in kind) were alculat.d in
the seine wy

Details:

Gross income iuclude usual sales of crops, livestock and li-

stock p'oducte. Crop sales were calculated by subtracting the usual.

snount fed and otherwise ueed on the faxn, from ts.e product of aore.

age and usual yields. For new plantings of perennial crops no income

s allowed.. On the other hand, no doprecl&tion was cLarged. b recoipta

from custom work done for others are included because they were derived

froiii the annual inputs that partly coutithte the total ixwesten

*1 the

srm operato: &;rirg

'to& £nd iivsto

1 Os. the basis



'tar* rsce&pts other tar eusto work s*Y* beer ames.Since this is usual, inc, based on ai1 t, it is not
uar7 to consider changes in i*v.
dee irov.4 paszre, ezp1and ear.s, fs11ov, ors)*rda,
t*it dos not ide the fazutee.d. This not

The ua.]. itone, such as repairs, feed., fertilizer and other

operating col3ts are incivaad.b Depreciatton wee elsa included.

insuazc, repairs end d.pz'eo atica on the dveUinj were charged ai

living expenditures. The details of methods used for estmting

and calculating various expease items are givem in Appendix

a. .n seme cease the ust*i or Miss of liyiet.00] M its.
stiøk products were not otxtataed in th* emum
a afhowthseswere twithiigiveatjaA
See Appendix B4 far a mer ocepist. ii
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Oth.z' oft.tara receipts were not t'luded because th.
derivd froa these annual inpute. The 000ncnts of gross income

&lavn brjr type-of.faz avorapi in Table U. These coanents are

shown for each farit in Apps4*z 0, T&ble 3.



14et experso ttens v*xy cowideably lose from year to y.ex

yields and for this reason the u*psnses during the eirvey y

tkea sa a reasomb1e etieate of usa1 eeneao. Taxea and

depreciation ax's two eiseable itene that remain relatively stable

from year to year although the trend ay be rising. This stab1Uty

also occurs in mei of the minor orop and livestock expenditures,

and fire inrau'ance. )lost of the expenses required

atdeeaGn growing concUtion do act very a 'ea

eqens.a associated with hervest tend t. very

4th yields. The verlation in the 1*rvesting coeto we aaarned

be a einez' influence on the variation in total expenses.

Depreciation s inc1ded because in the process of capt

i1tjcn over .eys2%l years, depreciation nW3t be covered by irnoes.

Interest on debt '.m elu&ed because it t nec,a'y to stndy the

productive and e.ceuzlat4ng power of capital itøelf, whether it is :

cuaberod or not. The effect of encumbrances will be considered later

but for the present capital be assumed.

Component. of operating expenses and depreciation charges are

tnTablesUand15,reepscti .
ma net income (Table 16) considered to be available for cc!.

sumption, income taxes and capital accniiwl.etiøn was calculated

subtracting the gross operating expenditures end depreciation, from

the gross moons, so all thz'ee oompcmente are di.finsd

above.5

tel.-
the crops

but so

ted



Table 14.

a
M
All

744
653
959

29
183
159
299
296

Table 36. A.vcvaM. t b t,1,e at tax,)rin Ør 397.

*3,84
5,1?3
3,41?7"

655
9,9

ap1G tars,

OZ 353
31. 230

4,546 88
t,m 767
2,946 109
2,635 £5



As brought out in. Obaptsr XI, thee. constitute en iortant ia.

finance on the rut. at capital aecusailath,n for the firahouaehoid, and

represented as the variable L in the aodel for pro3 eating capt

ciation. Th are defined as that portion of

spent an oonaption. This e .ture is not recoverable and is

ictat to the firm, althoui it provides utilitr to the household.

.xpen&tturee on the usual itams of food, alotMiig, shelter, e&cati

health, entertainment, travel, ehare to living of electricit7, tel

phon. and tranapoziaticn oot, charity and gifts, were includd.

xpsndi.turea on eone or daughters attending college var. not mci

Ce.) this is not a umial item only 4 of the 66 farms reported

assisting a college student; (b) some students enra a considerable

of their ova expenses which makes it difficult to put all farms

eemparabl. ciroumetanceep and (a) a college education for acne

or daughters is one of the goals for which a farm might be p1rmIg

and therefore cannot be Included in. the uml 'i"'l

tug the rate of capital aaov'1ation required to achieve that goal,

Arnuai. repairs on the dwelling were included in. living aosts

Fam pezuisitsa vera Included in living coats. It would

logical to omit them from gross income and living coats both and plase

the variables on a cash beets. Bovever, since perqzieites tend t

re' stable regardless of eta. of tarn

with an inareese in both of these, thejr affect the ratio of it

tad e000rdin to TabLe a, £vvlj D,

153

macce.

me, or even dorease
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oota to net income as the latter changes and therefore must be included

in the calculations of these variables,

Life insurance was included in living cost.'

&xpenditures on purchases of durable consumer goods were not

included as such. Rather, depreciation on these items taa allowed

as an iu*al eqenee to be met over the capital accumulation period.

The respondents eatited the aggregate value of these items in the

household. Depreciation on the house was also charged as a livin,

expense. Table 17 presents averages of the respondents' eetir*tes

of vrtoua aqenditure categories to provide a concept of the relative

grdtudsa in the various categories.

Propensity to Oonnimo:

When the usual net incomes calculated from the izifornation re-

vere stchsd 4th the esthmted usual coats reported by indivi-

apomdsnta, it was found that for 29 of them the living costs

eadod the net income. There undoubtedly are various explanations

fox' this U the 29 farms could be studied more closely, and the

xplvations would vary among the farms. One hpothoai immediately

suggested was that the disposable income available to the household

ahauld cover the living costs (other than the depreciation on the

dweUiag). Accordingly, to the net income of each of 64 respondents°
r X, page

b. AU Aurt4tm'e and larger appliances were depreciated at the rate
of 7.5 percent per year. Infornation on useful life of houeehcl
fur4 and pect is difficult to find. This rate wasstStd 1nfortion appearing in the U.S.D.A. 's Family
Eccoceic Rvisv (40) and the Journal of the American Statistical

64 of the 66 respondents in the sample who provided data for
cal tiom of net income also provided estintes of living costs.
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a added the aflovanos for unpaid labor, total depreciation and

persontal crops overhead ad jason. tro* off tare sources. At t*
tim.e depreciation on furnitur, and

the means at transportation (the smxe to

pent, the

ving) was ubticted

eons not obtained in theisel. This oan be du. to

viaving beoauae of lack of probing. What is necessary for pro3ecti

pital
the 13021 ida to conewne th.i dispob1e t the

modi acuines that the net inoome defined therein. is dipesabla It
is also deetrahia to determine this propensity- in association with

the 1ated capital and income relationships.tm The point to be mde

here is thit the ncm-dspreaiatian erpenditurea on living that az's

associated iith the dispob1e not income available give a good

meat at pr penettr to eouas. Thoret t is this inoom. living

cost re]ationitp the.t viU be used to deriv, the relevant paraiietera for

the model.

tion by use of the sods]., is the popenaLty of

La äcation of the rciationaiip betweon 13oue13o14

coats is vei1%1ble from Table 17. 1vever, the aritortom fez'

ot
used, with iats13tgamt

-

9

from the living coats as The reeatt was that the inc

tailed to saver living eenase for only- five onnta. The

diacrepenuy a not large for the

For pnrp050e of the *Qdel the fact that there is a discrepeasy-

betveen ii eta and net ineome on acme of the ax'z*s is ut sri

Op1A4t to of
the stats or the stty

meat as to their cc*ra
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size does not take into oo&dderstia the effect of Ltffer.nt ages of

ahildr on living Gusts. For the

the sea serew*t of this virisb1e will recoiise the vaxing ages of

the children and will convert all hoiueio1d iaembsrs to a coiinon

wing unite, whiah will be celled end 'adU1t ia1t herda,
The only study avitb1e to iae as a guide in expressing ahi16

in terms of adult equivalents was done in Olthhose in 1956 (68)

This 3tudy ehowid the n'm- cost to fern parents Lit Ok1abos. as of

1954, of rmising a child through the age of 18. lthougb the cost

iy differ widely fran co*rable coats in 197 in )rion Qoty
Orer*z, the inforvattion doeu ahoy the relative coats at eec a

that a 5w.yser old can be expressed in terna of an l&.yesr old. J

was aseumsd that these relative costs would be the e in )ri
ouztty as in Okiahose.. The ages were divided into three groups end

expressed in terms of ependitures on en adult (Tabl* 18). Then.

adult equivs1ts were thi ad to the households

to ueazrs the household si

For the rsadsr'a
depredation U
are oosW.sd in table

epoabls set income,
d die

Apn.diz 0.

Over 18 1,0
12 lr 18 3.86.0 0.1

005



Statistics]. Anal,yaie

1. Net income and total input cspitslz

A straight line equation, N = bA+a, there N is net income rtd

A ii total capital, was fitted to the appropriate data for each type

of farm by the method of least squares. Ths following parameters

were obtained:

on Correlation
Type of coefficient coefficient 2
Lana b r -
El .0799
E2 .1387
I .1063
D .0335
N .05514

where

is

k-i

ooled re
n-2k

al SB

.69 .148 12.01
.99 .97 1145.15
.71 .50 25.15
.13. .12 1.13
.149 .214 3.29

mean of the k regression coefficients

Degrees of
ue freedom

1 and 13
1 arid 14

1 and 25
3. and 10
1 and Ii

The regression coefficient, b, was significant at the .01 level

for the El, E2 and I types. It was apparent that the b-values are

fairly close to each other so it was decided tO test the hypothesis

that the population regression coefficients, represented by the

b-values, are equal. Using the F-test,

(b

285
2666

218
2578

6814

calculated F-value was 1.9316 (with 14 and 56 degrees of freedom).

Since this value lies outside the critical region at even the .3.0

163.

1414, ). 3146) the



a'.

1evL of eigtztfiowe, the h othestt that the pou1a

eoeffietente oi the pop*t4.a rre.anted br the five tree at
caw*,t be r'eJ acted d therefore st be accstsd

to the co lu4ou that th reesin 1ins are pemL1al,

2a, each Me the ease elope (44, p. 353).

ted iiiie of Wa's .0775 M it *S fOUM t* hO

oif toast at the .03. level

tr
42.0793 4th 1 and

411 ,216,0).O
3,174, p68269

50,510,137,138 3,585,784,279 63,8,o2

of a at

degrace of

refers to the gea.ral *san of aLl of the k.valu.e of the

"Car trata. t ia high3r aiiittoant it
neoeaacxl to teat the hcoeitr at the adjusted eacna *ther4se,

bad b sot differed dticasty from zero, the ayeis at var1aAee

oo1d hcva been applied directly to the eta' means

vaxi&bls, N. The following ahce the recults of this

65

the rsgreton a ieieute are eq&.. the eiialy'ais of

ztasoa can be used to or r&o1 the regresa't Uneo

lncide, hypotheeis that the 'ute of the dpndt
-

variable, in, this ca N, wtienadjuaL.dtoA*4,



again the calculated Fv1.i ic otth4do of th critia3.
giai at the 0,10 1evi1 of a ic.no o he irjnotheis thtt the

ud mane adjusted tc A are equal, oaanot b jaoted so

it .wt be acopts4. Thin C oUS13n tothat w;tzi the p'cv1ou

con liision Jat the coetiiet
repe.ntcd by he tv'o tyjs o fai .led to the coi-

Oluston that theøo five pop have Iie axi L'.e i iogoseion

44, p. thtn it be onc1udod th -of.farr has no

i2ificint effect ozt the

On the hasiø of this, data wo a riLe.i c ds:ivc he

o14dn rasioit fo z.

,0699A ' 609

idisi i is usual net inooso in dollars and A i present total input

capital in dollars, both being defined as previously discussed in the

z's1evnt sections. The ree8siozL coefficient b .0699 was significan

at the .0]. levl (calculated F-value = 4D.8396, 4th 1 and 64 degrees

freedo4. The 95 pezoent confidence limtts for b are:

.0401 <8 < .0917

The valie a 609 was eignificant at

2.0000 4th 1 and 64. ci.

r1
6,212,098,66

4.. ,.Cu13

13

ivel (ciüculated ti.value



peroent oonftdrnce iii far a re -.93 c < 1219.19

where1S i3 th p1to ..o cy'i 4.1 pop'.'-

3.ation wsn of N at he o;u1 o'L iii of

ThL isazw tw: if c.rthor xdo oitincd fc the
e pop tion ta the art. rrLner U:cre i. . 95 jereit cine that

the re reeon ecnation t'1ate frc tho z'npi 12 h xi1ne-.

ore b0We4*U

-

& loored to 75 s.roont -ir ri

&1thow. the

officterti ropro rtc

12194.19

ing the aupio ee.n of A? 474.S to rbitu;e i.: the erjtions,
the prodioted 'T as a 95 peref hce of fiig L th ro
$v9O.26 ad $587.2. probr.bi1it of predictig

i1i 0.25 uof 1.1619, for 1 and O J
tabulated. fron the -tab1e appearing in edeoor'
ettitip1 *ethod (6L, p. 279) t I F.

3 o':d to 293Q,35 and

1 th; r 'Micr 0

strata caimot be rojected, throe of

rc.ssion coefficients. The analysie

164

z1aupa ba h.14y signffic

oz.rized In Tab.e 19.

The table indicates that the equation fr U faris provides

pr.dictia that are ao reUable as those for types El and I. Type

E2 bae the bigheet r and the eUost confidonce intervals but because
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of the few fazme in. the stratu0. (n6) it is suspect, sbj set to tur.
thor testing with new data. The regression coefficients for the

typos not shown, namely types 0 and H, were not significant and the

values were low,

For these reasons the parameters of the regression equation for

the aggregate eai1e of 66 farms were selected 0.8 the best to use in

the model for projecting capita]. accumulation,

plotting of not income and eapital for the farms

fdicated a atraiit line relationship. If the relationship was cur

the curv, most likely to fit the data would be a lo rithmio

curve such as N aLb, which can be fitted to data by the method of

least squares when expressed as linear in the lortthuui, in the
toUowing

logN=loga +blogA.
This iias done, with the foflowing predicting equati.on5 resultin

N 1.4624 1000.

The regression coefficient, b .8241, was significant at the .01 level

(F=28.3219 with 1 and 64 degrees of freedom). The correlation co-

efficient was r .5539. Since r2 .3068, about 31 percent of the

.rinbi1ity in N is accounted for by the variability in A, For the

strait line regression, .3895, indicating that more is accounted

(39 percent). On this basis, and because of the difficulty of

in the net income varia
positive quantities by adding

predict N from any particular £, 1000
does not effect the parameters.
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using it in the w3de1 the logLrithmic equation was rejected and the

relationship between total input cap±tal and net income was considered

linear.

Annual jnimt and net inc $

In. en effort to irove the predicting equation for N it is

logical to associate net income with annual input capital rather than

tel input capital. Anzxua3. input capital wa measured as the sum of

rental for land (assumed to be 5 percent, the usual interest

rate at which net income from land alone i capitalized to calculate

land tion on buildings, perennial crops and vchin

opdpment, livestock inventory and operating expenses.

Testing the hypothesis that the population regression coefficients

for the five types of farms were equal, the calculated F-value was

2.0254, with 4 and 6 degrees of freedom. The hypothesis could not

be z'e.jeoted at the .10 level so therefore was accepted. In teatin

for homogeneity of the adjusted neeiis the calculated F-value was

24493, 4th 4 and 60 degrees of freedom, The hypothesis could be

jeot.d at the .10 leva). of significance, however, to provide a

coarjoz with the regression using total input capital, the data

were poold. The resulting equation, fitted by the method of least

squares,

.2632A + 909,79

The regression coefficient, b = .2632, was significant at the .01

level (F I8,4490 with 1 and 64 degrees of freed ), r = .6564 and

.4309. In this regression relationship, the variability in L



ounte for 143 percant of the vart

percent when £ represents total input cs

168

N, compared i.i1

muse of this smal].

difference and because it is neoessaz'- to convert tots]. input capital

into annual input to use the model, end convert annual input back

into total input capital after the projection has been made, it was

decided to retain total input capital as the basis for predicting N

fez' the model.

Effect of variation in soil aeriesx

To teat the effect of soil series on the parameters b and a

a possible to select from the data only three soil series on

enough farms existed, with a soil series predominating on the

farm, to attempt a test. These soil series were Willemette, Amity and

Woodburn, for which U, 114 and 9 farms, respectively, were available.

It van noticed iediately that the effect of type of farm would

tend to confuse the teat. Of the 1]. farms on Willamette soil, 10 were

Type 1 and one was Type El, all cash crop farms. On the Amity soils,

of the 114 farms available, 6 were Type D, 2 were Type E2, 2 were

Type 1, one was Type El end 3 were Type N. There is a tendency, in

this group, toward livestock farms. On the Woodburn soils, 14 farms

were Type El, 14 were Type 3. and one was Type N, This group was pre-

dominantly cash crop.

In tasting the homogeneity of the regression coefficients for

three groups of farms, the hypothesis that they are equal

be accepted, since the F-value was 3.. 71143 with 2 and 28 degrees

freedom, which is outside the critical region at the 90 percent level

of significance.



The houogeneity of adjusted iaeens was also tested and the hy

thesis that they are ecual could not be ected, o iiut b ac'epted.

The analysis of the test follovsz

169

Source of variation
A N

Aaong sample 2,175,506,948 120,407,169 7,679,832 2
within sample 16,7?3,722,77 1,O9,387,697 59,422,5. 31
Total 18,959,229,723 1,179,794,866 267,102,420 33

Thö weighted average egression coefficient, a& calculated

to be .0631 and it was significant at the .01 level (F = 10.9143 'with

1 and 28 degrees of freedom). This vclue is reaaonabl%y close to

.0775 for the five typ-of-.farming groups (p. 162).

in view of the conclusion that type of farra ba no effect, in

the present sample, on the relationship between net inooiae and total

input capital, it may be reasoned that the effect of the soil series

tested herein is negligible, a1o, that i, the apparent tendency

of soIls to influence the type of fanu does not interfere with test-

ing the effect of soil series on the net incomcapita1 relationship.

Caution is necessary in generalizing from this testing of th.

effect of soil series, The three series involved are more closely

35 d
1,132,048 566,024

192,554,102 6,418,470
193,686,160



Regression
coefficient

Degrees
of

free cm

1 and 13 162
1 and I -3287
1 and 2S -1712
1 and 10 3778
1 and 14 -

ion coefficient, g, was

H and E2 types it was

170

El .1691 .82 .68 27.3777
E2 .2932 .86 .71i 11.2181
I 14037 .91 .83 119.68149
B .1866 .82 .67 20.126)4
H .2391 .89 .79 314.9787

related, in the scheme of soil classification, than would be a bench

soil and a hill soil or a bottom soil teat might have entirely

different results with a wider divergence of soil series. Unfortunately

the data for such a teat were not avai labia for inc3ieion in this study.

2. Gross income and total. input capital:

Although the relationship beteeen capita1 and gross income is

not necessarily required as a parameter in the model, it is neossary

for adjustments to the net income parameter, b, to take into account

changing output and input price levels. T express the relationship

as a ratio : gross income/total input capital, involves the same

difficulties disoussed for k, when the relationship is linear,

is to say, k. changes with increasing capital. flut, as discussed in

Chapter II, a linear regression equation, 0 gA k (ithere 0 Ia gross

income), can be used.

This equation was fitted to the appropriate data in th. five

type-of-farsing groups in the sample, by the method of least squares,

resulting in the following parameters $

For and I) typs the reg

significant at the .01 level. For



gnifint ' .05 an .10 ievo1i, recieLy. e

vrj.bjij A ontd
it. G. This copr. fLtvorzbly with u1tiple rresion

equations, relating variou tegories of tota. inputs to :ros

value ortput, that pr i the lit tii

oa 67 to j, r e;t of th

co-

ed (j?

poL that the

. A number of produetion-function studies, re1at.i; everai
input categories to output, siu1taieous1y, kieve been puiiih-
ed in th JournJ. of Far.n oe.oio nd £rL the5es since
World iar II. Two exariiples of these were referred to in
Chapter II (p. 42, 59).

ill

jrj reayi gresion COtf'1.0 J41 7er0 Vtj rjEeted.

(F 189.1702 with 1 and. % ii of freedar.) l.:J xa that

the data cannot be pooled to tse vüues Of ut the

projeotion model, that .t ic not reeury to test to uiojeneity

the adjusted means, and tnt type of t do hove at effect oi

the regression.

It wa thought possible, however, that the tht fr oe of
the type groups could be pooiec. rdin1y pairs of types were

tested for differences i: reg'essoi coicient, Te -te F-test

was used to test the hiothesifl -/' U (wrere i id j represent

types of rars), with the following resui.t;

nTh of te flyrot,ei
i2icients wa ap1ie' w3. t!i hothcU

with 4 ni 56 decrees of freedor,) Alo the



a. An hypothesis was accepted it the Fvalue was
critical region at the level of signifisano. indica
re3ected if the F.valn. was inside the critical
these teats are tvo..tailed, the oritical on at the.
levels of significance are designated tir the ?-values at the
5 percent and the .5 ent ta of the 7'diata'ib.ition,
repeGti.

On the basis of these results it was concluded that the x's'-

greesion coefficients for the populations represented lr the four

types, El, E2, 1) awl 14, were equal. The test for houogeneity of

adjusted seana was applied, with the following re1t.:

The tabulated P-walue at the 0.10 level, with 3 and 34 degrees

172
scieionvpe ai IRres of fre4

Level ofi
&l and 1) land23 .0
1 and 2 2.6342 landl? .10ElandI 22413203 land.38 .01i2andI 1.9334 land29 .3.0

E2 and 14 0.2449 land8 .10
D and I 16.OSt3 land3S .0].
D and 14 0.4015 1md14 .10
I andM 4.6757 land29 .10



significance and the fact that the E2 and M types each had only 6

observations, it was decided to pool the dat8 for the four types.

The results, with the 9 percent confidence limits, for these pooled

data and T presented buoy:

r-value .81
COrrected .71
Parameter. g : .2090 k 1

Coflfidence 11jta

at :o Upper
Lower

Fyajues
Degrees of freedom:

Pooled
E2 D and N

.2S81 1877

.1599 905

71.38t0
1 and 37
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.1797 -.17b.

.3277 -3251.

119 .68b9
1 and 25

, p. y
The g-values were significant at the .01 level.

Effect of variation in soil eeriest

In analyzing the effect of soil series on the relationship

between gross income and total input capita]. it is seen (p. 171) that,

in this ease, type of farm does have an effect on the relationship,

t least in the case of Type I. Since all but one of the farms in

the WiU8mette soil series, used in the test, were Type I, the

influence of soil and type cannot be separated without a sample large

enough to permit sub-stratification of ?ype I farms by soil eerie..

However, farm types are mixed enough on the Amity and Wcodbuxn soils

in th. sample, to provide some test of the effect of soil as betwe

of is 2.2600 (6t, p. ?79). At level of significance the
hypo the could be rejected. However, because of the level of

I

.91

.83
g a ,14Q37 k 1712.



The srae F-test is used. in
coefficients.

b. n = 23 for the T and T soil serie

Anong ap1 1,9i,5O1,6
Within sample l2,l,7,?1,2 2,2.t),0'i,
Total )4,ca2,'6r 2,77,22I'

Pesi a1

The hypothesis can he rej6cted at the .1' 1ee1 of

I.f this i valid, the means thit the

no effect on the siope of' the regreeson 1n2

ed !1eans differ, that iS to say, the rron ].free
but parallel, for these two eail. The riTLt

ests.

h

C

174
these two series, at st. A1o, these two series are or - c+

from each other than sr the e"'4es.

applying the F_testa the ho- tht. th rren
are eoual 'rnuet be accepte:, since F .oci, sth 1 end 1° -rees
freedom. b

The hyoothes1 Uueted

with the fol1owin es1ta:

Source of LLJvari i.n A

1O9,T1,12 1
437,
546, 71,7r 21

1,/ ;'' 21
22



te analysis of the effect of type are reasonable. It mey be ezpec

that the producticu £unction. are the same ehape but are at different

levels. This would be expected to hold only within limited diffa..

emcee between oi]. series, that is, it would not hold between on

ii that can absorb a relatively large amount of inputs per acre

(intoneivs farming) and, one that could only abeorb a low level of

inputs per acre (extensive farm.ng

For the particular area and type of farming reprseen

preeent eariple of farms, because of the low level of signifi

the test of adjusted means, and becauoe th. application to the

model will be 5i1)lified, the hypothesis will be accepted, that is,

the soil series involved will be cmddsred to have no effect on the

parameters, g and k.

Recapitulation s

Fiince type of farm t.nd soil series cld not be

effect on the relationship between total input capital and

the parameters in the regression ecatioa:

.069% 609

r be used to apply the capita]. accumulation projection to any farm

represented in the sample.

In adjusting the model for changing price

in the regression equattoiu

G .4037A 1712

be used for farms represented by Type I farms in the sample, and



for farms represented by the other four types, the parameters in the

following regression equation may be used:

G.209OA+'+86

3. 4vin&t coqtaramejero:

Asswdn that type of farm and soil series have no effect on

variation in living casts, other than through their effect on income,

the data for all types were aggregated to obtain parameters for a

predicting equatior for living costs The effect of income was firat

analyzed, using disposable income (defined previously, p.150 as the

independent variable. lncone teas plotted agaInst living costs to

obtain a first approximation of the nature of the relationship. A

straight line or one slightly curved seemed to be the most appropriate

Accordingly, a straight line equation, L cN and a logarithmic

equation, L dN° (where L is living expenditures without depreciation

on the dwelling and consumer d.urab].es and N is disposable .t income),

.33

wIth 1 and 62 degrees of freedom.

of the e. sampla farms had usable living cost di
This a-value was significant at the .01 level (t lk.89k5 with

rd 62 degrees of freedom).

1%

wore fitted y the method of least squares. The results

ior each were:

(1) The straight line equation:

L .l6a6L+ 1553b

.58



.09031) + k88 + 39k

.6k

53.k073, with 2 and 61 degrees of freedom.

111,22) x 10

= 935,955 x l0

3.8263, with 1 and 61 deree of freedom.

7,1228, with 1 and 61 degrees of freedom.
See p. 113.
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(2) The logarithmic ecuatin:

L = U5.93N'3501

.57

32

29.0827, with 1 and 62 degrees of freedom.

Both equations fit the. data almost eq'zaU7 well. The straigh

line equation is preferred to the logarithmic for use in the model.

However, a atudy by Brake and I{olm in Michigan auggesta that *

multiple rereaaion equation that includes household size with nt

income as independent variables, accounts for more variability in I

and results, therefore, in a better predictirg equatior So the

multiple regression equation, I. oN +1 + d was applied to the data,

where L is 1ivin oet, 1! is disposable net income, S is household

in adult equivalents, a and are th. net regreasion coefficients

andd is the mean of Ia at N and S L The following results were

obt4ned:
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The overall regression is at the .01 level. The independent

variables account for 64 percent e variability in L, Individually,

each net regression coefficient is also significant at the .01 level.

It may be concluded, therefore, that this prediction equation will give

a more accurate prediction of L than will the equation using only the

one variable, disposable net income. The parameters from the three-

variable equation are therefor. preferred for use in applying the aod.l

to farms represented by the sample.

Th. 95 percent confidence limits for these parameters are (64, p.418);

: ,0903 + ,0472

1: 488 +137

4:394+177
4. Uwaid labor;

The contribution of unpaid labor to capital accumulation va dis-

d in Chapter II and a method for taking it into account was indicat-

It is reasonable to assume that there is a relationship between

unpaid labor, ai of th. household and operators' Also, if unpaid

labor were associated with net income or to total input capital, it

would be predictable, insofar as these variables are predictable.

The unpaid labor charges for each farm in the sample were plotted

t these variables for an approximation of the relationships. It
as found from a visual inspection of the graphs that a linear relation.

existed between household size and unpaid labor charges, although

he association was not close, that is, the correlation coefficient

would not be doe, to unity.
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When age of operator and unpaid labor charges wars plotted, there

appeared to be a curvilinear relationship depicted by a rather shallow

inverted eU shaped curve. Again, the correlation coefficiant would

not be high because of the probable high residual squared deviation from

the regression line. The apex ot the curve occurred between the ages

of k5 and 50. This relationship is reasonable because a smaller end

youag.x family can be expected prior to an operator age of .O and a

smaller family available for unpaid labor can also be expected for an

operator age over 50 or 33, when the children begin leaving home.

The association between net inuoss and unpaid labor was similar

to that existing between operator's age and unpaid labor. This also

be expected because of a similar association between net income

OperatOl"8 age.5

The relationship between total input capital and unpaid labor is

very difficult to determine, graphically, so the correlation coefficient

would be quite small in any case.

From tbeae approximations it is reasonably clear that the lait

complicated regression equation for predicting unpaid labor from the

sampie data, would require a linear term for size of household, a lin

end quadratic term for operator's age and a linear and quadratic tars

for net incose Such an equation will not be derived in this thesis

but is merely suggested as one possibility for predicting unpaid labor

for the model in Chapter IX.

This relationship and a number of inverted U curves are discussed

in ( 37).



oncluiona

In addition to calculating para*etara that can be used to apply

the model to farms represented by the sample, the analysis provides

bases for conclusions regarding the hypotheses listed near the end of

Chapter II (p. 66-68) These conclusions are summarized as follows:

1. Relationship between net income and tots]. input capital:

Hy?otapie: The population regression coefficient i

equal to

Reiect.d. The relationship is positive and is high].)'

ignificant, not only for the pooled data but for type-of-

farming groups El, E2 and I.

Hypothe4s: Th. population regression is linear rather

than curvilinear.

Accepte - on the basi, of (a) visual inspection of plotted

data and (b) fitting the most likely curve (logarithmic).

Tb, straight line equation fits the data better than the

curvilinear equation, that is, r2 for the latter.a

Uyotheaie: kN (the ratio of net income to total input

capital) changes as capital increases.

Accet,d - because the straight line regression describes

the data best and, in the equation N = bA+a, a differs from

zero significantly.

3.80

A probability teat of the equality of the two regression coe
was not made. If they are equal, the curvilinear equation wo
rejected because of the difficulty of using it in the aodl.



(Ii) Hypothesis 1: The regression coefficients for

popu].ationa represented by the five type-of-farm strata,

are equal.

Accepted.

Hypothesis II: The adjusted means relevant to these re-

gz'eesion coefficients az. equal.

Accepted.

The. conclusion is, therefore, that vaz'iatione in resource

combination, as expres variation in type-of-farm,

does not influence the variation in the relationship between

net income and total input capital.

() Hypothesis I: The regression coefficients for the three sub-

populations represented Ivy the three soil series etrata, are

.qual.

4coepted,

Hypothesis 1,1: The relevant adjusted means are equal.

Accepted.

The conclusion is that, within the confines of the soil

series represented by the sample variation in soil 8eries

does not affect variation in the relationship between net

income and total input capital.

2. Relationship between gross income and total input capital:

(6) HyPothesi8: The population regression coefficient is equal

to zero.



Rejected for (a) all type..offarming groups taken togoth.

(b) for the four types El, E2, 1) and M, pooled and (c) for

Type I, The relationship in all three cases was positive an

highly significant,

Hypothe4a: The population regression is linear rather than

curvilinear.

Accepted. This hypothesis was not tested by fitting a

(logarithmic) curve, for three reasons: (a) the plotted

data indicated a linear regression to be the moat appropriate;

(b) the correlation coefficients for all regressions fitted were

high; and (c) for multiple regression analyses using similar

input-output data, reported in the literature, in almost every

case verj little difference in fit between a linear regression

and curvilinear regression has been demonstrated, where the

linear correlation coefficients were high.

(8) Hypoth.sie* Tb. regression coefficients for the sub-populations

represented by the five type..of-f arm strata, are equal.

Rejecte4.. The conclusion is that variation in resource

combination, as depicted by the variation in type-of

does influence the variation in the relationship between gross

income and total input capital.

The conclusion on which types, if any, for which to pooi

data, was arrived at by teatin the equality of regression

efficients for several pairs of types, and by testing the



omogeneity of adjusted meens for the types indicated for

pooling The data for four types, El, E2, D and 14, were

pooled, as a result. The parameters for the pooled results

must be used separately from Type I when applied to the mod.].

potJieeie I: The regression coefficients for two sUb-

populations represented by two soil series strata are equal.

Accepted.

Hytohesis IX: The two relevant adjusted means are equal.

Acc,i,ted.

It was concluded that for th. two soil series includes in the

analysis, differences in soil series did not affect the

relationship between gross Income and total input capital.

Caution was indicated in generalizing trom this conclusion

(page 173).

Relationship between living expenditure. and dipoeable net inoos$

(The conclusions regarding this relationship are assumed to

appiy to the relationship between net income and living costs

in the model.)

1ypotheaL.: The population regression coefficient is equal

to zero.

Reieote. The relationship is positive and highly significan

I,yiotheeia: The relationship is linear rather than curvilinear.

Accepted. Here again, the basia was (a) visual inspeotiou of

plotted data and (b) fitting the most obvious curvilinear
4



equation, which was logarithmic. The lineaz' equation fit

the data considerably better than did the logarithmic

equation.

Hypothesis: (the ratio of living e xpenditure to

disposable net income) changes as capital increases.

Accepted: - for the reason that the straight line rem.

gx'eaaion beat deecribea the data and in the equation

t: oN+d, d differs from zero eigniftcant2y.

Eelationhip between living e x penditures and the two variables,

disposable nit incont and household sizes

Hypotheai: The three-variable multiple regression squat-.

ion provides a better prediction of living expenditures

than the two-variable simple regression.

Accepted. The three-variable equation accounted for con-

siderably more of the variability in living costs than did

the two-variable equation.



Assuming management and input orgnisation rerins oon*beat, cc
socutive data of this type are sore likely to be autocorursiated
than data separated by several time ode. With no inter".'
voning time period the probability of error in a straight lime

18

RAPT

APPLICATION

La indicated in the introductory Chapter, the rin isarpose of

developing a sodel for projecting capital ace1ltion Was to asdat
individual farmers in fimix2ial p1A'rtng over a longer period then is

p1anned. It will be seen in this Chapter that, in using

parameters derived from a atuls of farse, there are ilicationa al

for the population of farms represented by the *mple.

Per a particular tars the model can provide eetitee of aecu*.

lated capital and net inooe under the several assumptions previously

discussed. Thea. estimates are useful maf n)y as guides to the ciper.

ator and his fami1y, to be applied with jaigj.eit respecting the coa"

forinity of his firs..houuehold situation to the assumption. A new

and better information becomes aviiisbls on his operations, new sa..

timatos can be made to provide better guides for current decisions.

The required planning parameters from a particular tirs"hcuseheld

can be estimated it the operator has a record of the relevant mt

tion. The longer the period for which annual observations are avail

abJ.e the better will be the estimates and the aoa'e useful the proj

tions. Observations for a ntniimim of two years are necessary tar

estimating a straight line regression, preferably thre, or four years

apart rather than CO500ti5a. In lieu of better information the
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data for those two years can be normLised from the operator' s

rience on his own farm and his knowledge of s11'r farms in the

locality.

If be has no records, which is fr.quent1y the case, or

ords are poor, he would be bettor adiveed to use parameter. oalculatod

from a .'oup of farms similar to his in as many respects as possibls.

van with good records, the operator' e range of ezerienoe with rerd

to business and household growth, may b so abort as to give estimates

considerably loss reliable than those available from a wider range of

fir iouseholde on farms of the same type as his. If he or his advis.

ers or. aware of the intrfirm..intrs$iz'a a uticmm invol

acourate pertinent mirvey data can provide reliable parameters to

by farm mauagenent extension

workers in advising farmers in their decisions on their own partioular'

every farisr, with several years of farming ahead of him, needs

to be interested in the effects of ii thingas production off

living costs, tas, unpaid labor and nor4arm sourees of income,

the ability of the resources at his command to build up aaet and

income. Thoee effects can best be seen by asking sonie actu*l pro

tions under assumed, but realistic conditions, utilisiag the medal and

prediction in grater than with data aspera ted by several p1s.
At best, øuch a pr.diotion is not preouaed to ad
tute for a prediction bzasd on data foe isv conssouti* yisrs.
See Chapter It, p. 57.
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parinetere that have been previously derived in this stud?.

In the remainder of this chapter a series of projections of the

variables in the model will be presented for some of the various con-

ditione likely to be encountered by the farms used as illustrations.

It will be quickly realised that there are numerous combinations of

conditions that can e depicted, but th. main purpose of presenting

these projections here is to illustrate the application of the method,

albeit as realistically as possible, so only a few sets of conditions

will be used.

e presence o the uaua problem o conmunication between re-
searchers and farm operators is 5 knowledged here, but the scope
of this thesis is not designed to deal with this. It will be
Left for later solution by anyone who attempts to apply the method.
See Chapter IV, pp. 175, 178.

The 1rst series of projections will be made for a synthetic far*

based on an actual farm selected from the farms in the sample that had

operators less than 30 years of age. At the timi of the survey this

particular farm Was a dairy farm. The operator was 25 years old. The

total input capital was $52,800, all owned by thi operator, having

inherited it from his father who had died suddenly two or three ye

prior to the survey. The operator was itill single, living with his

mother, so it will be necessary to synthesis. the household to make

the projection nore typical. Average management ability iiill be as-

sumed.

The following parameters will be u ed for the projeotion's



tarme in tue eaapie had no unpaid A

.09
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It will b a.seu that the operator is sarried and the family

be 1twit.d to 3 children, the first being born in rear 2, the

second in Tear 5 and. the third in Tear 8 of the projection pertad*

Under this aseunption, the household grove at the sisraga rate of 7,15

percent per year over the twenty year period. Thus s .0715.

Proieet.c

The first projection will asmime all input capital oi.
cation Equation 24& will be used used, under tha aacuiption of

change in price levels at inputs, outputs and itees parohasod for fs.

mily living. Proj cottons will be de for a ten year period and a nine

teen year period. The latter is ehosan because the eldast child will

be 18 at the end of the period and very likely to leae hoses creating

a change in s, the rate of growth of the household.

ining this size of houaeh.d, d labor would be avaiii.

able for the ten year projection, unless the wife were to contribete

At present it will be aesuzaed that she does not. The as'p'
tion of no unpaid labor will also apply to the 19 year projection

Ikzati 24 anahlee a projection with and without the iflfdfl



10
19

$2,313
2,850
3,319 3,139

This projection provide, a bonchimrk from w4th to note the eff

price trends. In the above projection it has bean asma.d

The details of the calc1ation ar. presented in Appendix
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Inc taxes. Without tax the projection of total input capital

be itde straiituay for the tenth 7Gar and for the nineteen

but with tax it is necessary to calculate all of the riab1e

for each year. The quantities inside the first two eqpare bra

(Equation 24) can be calculated for all years of the projection pen

without knowledge of income or tax, but when tax is in.

eluded., quantities for year 1 cannot be calculated until thos, for

iui.1 are kn The resulting projection 12 iovn in TatLa 21).

The effect of income tax can be seen readily. It iould be noted

that the difference between total capital without taxes and total eap

Ltal with taxes, at the cud of a period, exceeds the total tax paid f

the period. This is due to the yearly lose to taxes of macmo oth

wise avmilsbl. for productive investment. The effect on annoal. net

income of the retarding of capital accumulation also is sizeabJo.

The net allocated to living x nditures, t*ed on

parameters calculated from the sample is*

Without With



52,800 4,305
54,481 4,423
56,309 4,551
58,142 4,619
59,973 4,807
61,945 4,945
43,9 5,08.3
65,887 5,221
67,2 5,366
70,062 5,533

72,111 5,657
74,140 5
15,017 5,
78,000 6,075
79,892
81,753. 6,332
*3 6,443.
84,8 6,545
86,244 6,646

I

that production ettieienor, {?vlioated bsr the reriion codticient b,

rei.inø conetant.

?oiectior .

The next pro3ection preeeuted ie for the eatne farm, uatng the

paraietera for Xer 1, but allowing for the effect of chngpa in price

3. 957) 52,800 4,305
2 1938) 55,31,8 4,483
3 3.959 57,988 4,668
4 1960 60,14 4,860
5 196. 63,550 5,058
6 962 66,472 5,262
7 963 69,490 5,413
$ 1964 12,602 5,691
9 1965 75,806 5,922
3.0 966 79,101 6,146

U 1967 82 6,383
12 968 85,96t 6,626
33 969 se,iia 6,790
14 9O 93,165 7,331
15 1971. 96,ØV 7,387
16 972 100,590 1,651
17 973 104,405 7,917
18 1.974 108,219 8,184
19 975 112,166 8,461



ee pagel73, Chapter IV
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levels of inputs and outputs and items purchased for living. Aa

p1aisd in Chapter II, the affect of relative changes in int

output price levals is applied in the de1 aS 5Th adj*wtwertt to the

regression coefficient o. Since b chges every par, as a result

Equation 24 cannot be used and all of the components of the medals aast

be calculated for each year. However, it turns out that this does not

rsqulxe a great deal nor. caleulation than that required for using

Iapstion 24 with the inclusion of the tax component, There also is a

great advantage to calculating each component annually in that aoimpo

nests ich as unpaid labor charges, nomut&rm income or tanfl2r sine, ean

be easily increased or decreased in any particular rear, aich sz*bles

considerably more flexibility than the notheis.tical equation parsite.

The adjustment to the regression coefficient b requires the para.

tore from the regression relation&iip bstreon gross income and total

input capital, the rate of change in output prices and the rate of

change in input prices for the projection period. The apprwiats re.

grossion parameters to apply to the selected dairy farm ares

g = .21

= 486

As a asurs of changes in output price levels the prios indexsø

all Oregon crops and all livestock and livestock products were

used (S?). The annual uilu5s for the indexes from 1945 to 1962, imp.

elusive, were plotted to provide a visual setimatton of the

The trend in livestock prices was rapidly upvard from 1945 to
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time hii in 1951. From that peak they descended azanually to a lar
point in 1955 and 1956 and have beeu tenctng to rise very al ince,

The trend over the 9 year period since 1953 has besm level. If 3.951

and 1952 prices were included the trend would be down, whic1, if prom

jected for 10 or 20 years would very likely result in a large depu

ture from reality, in view of long run den.uid and supply tcrecast.

for livestock and livestock products U6) and (9, p. 857), It was

decided to use the 1953-1962 trend, which shove no imorsa

i* these prices.

arop prices were a1ig*t1y lower in 1945 than in 1962. They

sad to a peak in 1947 and, after an intervening decline to

the 1945 level, another peak in 1952, somewhat higher the 3.94?

peak. If 1952 is included, the trend mince then is down. If it i
excluded, the 9..year trend, 19531962, is level, that is, trend prim

have not risen or f&Llen sinoc 1953. The 4.year tiendM.noe 1958 has

been upward, so it was decided to use the 9 year trend for pro3ectton.

purpOses In this thect.

Had the projection been made in 1957, without the benefit of the

five years of price data since that year, they would ha

difficult, because prices of crops, livestook and livestock product

were considerably mor'e variable from 1945 to 1957 than from 1953 to

1962. Prices for livestock were starting upward in 195?, after a

steady 5 year decline. It would have beei r.taby to predict a .fux'th

3.0 year decline, partic '3.y in view of the optimistic long run mer

ket outlook for livestock at the time. Taking ail oars from 1945 to
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1957 a straight ltne projection of zero t'end is indicated, even though

the statistical error would oonaideab1 eeod that of a pro.ection

based the 1953-1962 period, or even the 1945 to 1962 period

icr crop prices, a stea4 decline ezsted fran 1952 until 195?

trend indicated. The atral trend frost 1945 to

195? is downward, even though on1.y- jtir, The optinistic long urn

market outlook for livestock at the time m!y have jwitifie a p?dis.

tion of at lea at a leveling off of the erop price index trend be*

of the potential ztae in dd for feed grains and tore.ge

together with the weakness of the downvazd 1945.4957 trend and

tabi1izing effect of goverteant policies on crop pric

t.tfy a projection of zero trend Croia 1957 onward.

The best available indicator of input price trends La the A

Index Nuabe.re of Prices paid 1y armere for ecoodittes used in

duction, ted states, 1941-1962. The trend in this pxice index

rises rapid]r fron 1945 to 1952, lt with less variabilit

trend than in outt prices. Inpit pzice declined abarpi

from 1952 to 1953 t*tt vsrr aduelir trout 1953 to 1956. liutoe

have been rising elowr 1*t s*ee4i1y. It was decided the. 1953.

1962 trend to correeond with the output trends selected and

to the effect of the iiedits postwar vstirgo in input prices.

k'rcut 1953 to 1962 the trend risea from Z5O to ZO (191ol9:11oo

a,2pointein9sor2.2pointsperyeaz,
The beat available indicator of trends in priee of I

Sd for ii 4verage IrA of ?rices Paid xr



Commodities Used in Ywdl,y Living, United

index ibova a rapid trend upward from 1945 to 1.951 after which the

trend continues, but riee more slowly. The trend for the 1953.11962

period was selected for the sem. reasons tatsd in the previous

graph. Over this period the anm*l veriability in the index is vs

.aU. Thetrendriesatrona65t.o295or3Opointsorthe%year
aperiod, which is 3.33 points per yaaz'

The projection model calls for a constant jtmn1 percent increase

decrease) in the trends of these prices. For a straight line pro.'

jection obvious],y a conitent percentage change is matheitiealj- in..

poible. Such a change can be approritted 1r calculating the per..

ceutage az'iina1. change based on the average of trend values at th. be..

gtm1ng end the end of th. projection period. A curvilinoar trend

implied but it would not depart enough from the straight line trend

be significant tor practical purposes. However, this complication can

be avoided. Simoe it is neceaeary to calculate each component in

model each year, the Annn1 percent change in price trend hased

the previous year, be used easily. Thus, for the adjustment to

to calculate the off sot of input price trend on the projection, instead

of th. equation

= - + k - ?a), (1)1*1 + (14pY

+ (1)i...1 (See Appen&ii

l91

tee, 1943..1.962.

It is noted here that the 1957 Index i ibtly lm.er
trend for output prices and t prices but tLy higher
that ndfcrprioosofitemsjurchasedfor1i Hoadj
mont to trend price. was ade il% the maca,, expenses er U
cost ta. The slight error which moy r.lt have
little offset on the projections.



the follo4ng eapation is appopriata:

bjb1a.
S..

pj is the annual oh*ne in index tt'end as a percentage of the

previous year,

In the case of living costs, Lj, the annual percent change in

price trend can be applied to ah L calculated from the net income

and family aie fax' that year.

Some of the ealient components of the projection of capital

nulation as influenced by predicted price trends are preentd in

Table Zl. The details on which this table is based are gi

ndixl.

It is seen that the annual "plav'back' decreases steadi]y from

a

ear 1. This is due to the steady decline in production efficiency

andtotheriaeinliViflgOO$ts. Thelatterisduetorisingprice*

of items purchased for living, but 0sinly due to taly growth. The

decline in the value of b could be øxpoøted to occur hirica11r

in a real situation. If physical input-outpUt relationships remained

constant but input prices declined relative to output prices, a cal'-

culated b'-value each year would decline. Net income increases esoh

ear for the first five years, but family size then causes it to di*

minisli and the additional income tax exemptions are not high encu

to counteract the decline. Although capital amcuilatea each year

because of the declining plow-back it does not acculats fast enough

provide a steady increase in income.



Table 21. 1roected capital growth aM aseociated net iicoe end
living costs, as influenced by price trends, for a
e1ected .iz7 teria, on County

1 1957)
2 1958) 54,
3 1959 56,0
4 1960 57,624

1961 .0632 59,2)5
6 962 .0615 60,679
7 1963 .0599 62
8 1 0583 63,515
9 1965 .0568 64,758
0 966$ .0552 65,983

11 1967) .0537 67,090
12 968 .0522 68,172
1.3 969 .0508 69,225
14 19') .0493 ),l03
15 711 .0479 70,942
16 1972 046 71,744
17 973 .0453. 72,458
18 714 .0438 73,3.28

.0424 ,757

Zn adult equivalents.

305 2.0 j757
2.5 2,027
2,5 2,030
2.5 2,028
3.0
3.0 2,275
3.2 2,372
3.7 2,617
3.7 2,615
39 2,709

4,212 3.9 2,705
4,168 :3.9 2,701
4,126 4.2 2,845
4,065 4.2 2,339
4,007 42 2
3,945 4.3 2,8%
3,877 4.3 2,870
3,81.2 4J
3,736 4.4

'349
4,343
4,333
4,314
4,285
4,254

be maintained at roughly the same ].evel for several

Frp4,ot,to 4.
]T setting i

599
'94
454
44$
438

425
414
403
387
'71
3"
3,73:
300

year

Yen level and working backwards

qeat4.c ,
The effect of ft17 growth can be by projecting capital

ascu3aiation holding i'a417 size stationary (Tab],. 22).

Net income increases slightly until the ninth year, at idiioh tins

the denim, in can no longer be offset by p1Oiubk. However the

e in net income end plOWs4øk is slaw so that net income could



Table 22. Pro3seted capttal groith under changing price trends, with
household size stationar'y, f or a selected dairy farm,
}4erion Ocunty

(

ota1
tn*t 34 Living Tot

2 (l958 54,481

57,836
59,529

6 (1962 61,230
7 1963 62,935

64,613
66,351
68,057

The b-values are the me as for Table 21,
years are suffieient to de&rnwtrate the poin

in the model. the regresaton coefficient, b, required to maintain the

annual pluv.bsck at its level in Xeer 1 ean be calculated, For e.
apie, the annwil plow-beck for Tear 1 in Tables 2]. and 22 is $i,68

To rintain this plow.back in the face of rising prices of itens pur

chased for living and a growing f1y, requires a coatirxuaUy rising

net imcone (Table 23). The capital hse ncrea see, of course, by the

azuu*1 plowbeck. If annual plow..hack begins to decline in the face

of required living ooøts then net income will decline. The only

w&yto stop sicb a decline is to stop household groith, thich is di

fioult to do after the children are born, reduce living costa,

increase b1, that is, increase production efficiency. Under the con

ditions assumed for Table 23, the decline in hi is the inmm poz-.

mieseble to intain the level of living that existed for the hou

hold in Tear

97

4,305 2.0 1,757 867
4,327 2.0 1,780 375 1,672
4345 2.0 1,782 880 1,683
4,359 2.0 1,783 883 1,69.3
4,369 2.0 1,783 885
4,376 2.0 1,784 88? 1,703
4,380 2.0 1,784 885 1,708

2.0 1,784 1,708
4,3% 2.0 1,783 887 1,705
4,368 2.0 1,782 885 1,701



Table 23. Regression coefficient (for not inoono and tota3
capital) required to naintain 'p1ow-back" on. a eel
dairy farm, rian Conr*tt

5.
b.

aa3. tionsregiv
price levels.

1,757
2,042
2,043
2,044
2,304
2,304
2,43.?
2,671

2 2.676

in the eanpia area in view of the values of b and a at the upper

fidence liDit for the regression, .09 and 1,219 respecttvsZy (5ee

Chapter IV, 15)a

198

The oxtetence of farms in the sample, d,th levels of etfiot
both above and below the averag. r.eu1t in theee confidence 1$
sits. Th. fact tk*t there are farms of above average eft'ici
means th&t it is possible for lees efficient farms to increas
effioiency under ext technology, it operatcrs have the e-
gerial capacity. Effiot y also bo increased by the adop.
tion of new technology, st least until widespread adoption

b
Plow..
aq

Total
input
catal

Net

1,681
l,68:i.

52,800
54,481

4,305
4,492

3 1,86]. 52,162 4,497
4 1,861 57,843 4,505
5 ].,68:L 59,524 4,669
6 1,683. 61,4)5 4,673
7 1,611 62,866 4,824
a i,ei 64,56? 4,984
9 1,661 66,2h8 4,983

1.0 1,681 67,929 5,129

Tb].s 23 indicates that to .t"tain th, level of living, bj

only decline 5 percent over the 10.-year period. Table 21 ebow t
input price level changes cause a decline of 2]. percent. This

Deans that to count,eract the projected rise in input prices to

tam the level of living and a constant plav.4*ck, production sf'fioi..

end at increase 16 percent in nine years or 1.78 percent per year.

Such increase is quite feasible at the current level of t.ohnolegy



oisotic !i

The effect of rising input price, relative to those of cu

on the ability of total input capital to produce net income, can be

readily seen by asawtng ail set income to be p1owed back" (Tebi.

24

Y

1

9
10

Table 24. Iiffeot of ri
to produce net

3
4
5
6
7
8

Totsi

oiecjion 6.

Supposing the operator 'wnnted to conae all net income, rather

than plow.back part of it, while at the sane time nta5iig his

capital at $52,800, total, net income after taxes would decLtna

only $100 (table 25) over the ten year period. lbwever, since living

costs would rise, the remainder of net income (the part he would

52,
51,105
61,611 4,
66,318 . 4,
71,224 .0632 4,501
76,334 .0615 4,695 609
81,63? .0599 4,890 609 5,499
87,136 .0583 5,080 609 5,669
92,825 5,Z72 609 5,$$l
98,706 .0552 5,449 E09 6,o8

proct prios&. things n7 occur to ai*bl. 1*i
creased ffioi , bat sate basis for .stii these oo
rences nut zist, tG .Uov for thea in. ru* pl*meiag. Th
effect of secular trends in technological 4.r.lopment haø wt
been allowed for in. these projections because of the difficu1ti
ino1ved in deft'ing ai measuring this effect.

on the abity of

is a .4 in the aJutne

99



S. S. S. S. S. S.
19 52,800 .0 2,847 2,431

52,800
52,800 2,017

3 52,800 2,
4 52,*t 2,000

2,239 4
2,230
2,322
2,560:5
2,643

2,644

otherwise plow-shack) would dithith rpid1y. The lOs.yeer total

of this portion of net income ie $11,557, which would purohase the

materials for a reason8bly good mew house. The components for the

19th year are included in the table to show that, after p*u'cha

house or otharviee spending *11,557, the level of living could 1*

intained with net income to spare. If the family bad no further

desire to raise the living level, this level could be maintained for

another few years, but not likely until the operator reachad 60 years

of age. It he were to tranafer the farm to a non, there would not

enough income to sustain two t't1 tee until the death of the parents.

It is doubtful if it would sustain one family. Also, the eon would

in a poitton where no capital could be aacLtted. only he

.06825 4,213
4,122

.0 4,033
.0631? 3,944
.06]. 3,858
.05992 3,173
.0 3,689
.05677 3,606
.05524 3,5

Tahis 25. Proj ected net incomo avt
injat capital rsrains con

rion CcumtT
arm,

onwpticm wh* total
se1e4o4 dairy

5 52,800
6 52,800
7 52,800
8 52,800
9 52,800

10 52,800
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Table 26. Projected capital accumulation with high
a eeleoted dairy farm, Marion County

equation for
114 N + 62 S + 57]. (See

adult equivalents
ording to price trend.

use used ii able 2
$ used in this

apter IV, p. 178).

201

Although capital accumulates and living expenditures inorease to

atain the original living level as the household grows, the plow-

back diminishes rapidly, to sero within the ten-year period. From

rear 10 on, the farm could not maintain the family living level with-

out depleting capital.

Year
Total Input

capital
Net Housiho

income size
Living

expenditure
income
taxes

Plow-
back

1 2,800 2.0 2,1421 867 1,0114
2 14,282 2.S 2, i65 73.9 798
3 S1&,612 14,2142 2. 2,759 709 7714
14 5,386 14,200 2.S 2, 753 697 750

6,136 3.0 3,063 5148 51414

6 6,680 14,097 3.0 3,0514 532 511
7 S7,191 14,036 3.2 3,17] 515 350
8 7,51s1 3,96 3.7 3,1476 360 129
9 7,6?O 3,883 3.7 3,1465 339 79

10 7,7149 3,799 .3.9 3,580 315

could get out of this situation, abort of liquidating, would

increase the farm's effioienoy considerably and utilise oi'edit.

Projctione 7 aTKI.

The effect of levels of living on capital soot an be seen

by projecting capital growth with the parameters of the multiple i's-

gression equation for living expenditures at the upper and lower óon-

fidenee limits and comparing the results with Table 21. Ten-year

projections suffice to note the effects (Tables 26 and 2?).



3
4
5
6
7
a

10

"I I
69,59
71,992
74,410

4,305 2.0
4,373 2.3444
4,491 2.5
4,544 3.0
4,591 3,0
4,634 3.2
4,668 3,7
4,696 3.7
4,719 3.9
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a used ii tZds
.041t + 351S + 21? (Se. Ghaptr IV, p,!73).

Comparing these two tables, in Table 2? the operator has *15,*36

less living exp.nditures, which is less than halt, over the period,

tha* in Table 26. He makes 4,49l more net income 1*it pays *l,)6

more taxes, so be realizes only $3,285 more net income. This inc

plus the caving on living eq,.nditures eactly ea1 the amount

which capital accn'1ation in T&e 27 exneeds that of Table 26,

namely, $19,121. Thus, the income that is ocmimed in the first

ta mostly accumulated as capital in the second case, the

to taxes. However, in the econd case the operator tJ.il has as much

net income available for plow-back as when ho started and is in a much

better poøition to go into the second lO'-'year period than he would b

in the first ca
!roiectjona 9 and 10,

The affect of level of management on capital accumulation can.

iliustrated by representing a high management level with the

a

867 2347
746 2,342
763 2,3*4
779 2,42
651 2,424
664 2,456
674 2,4w.
547 2,399

5 2,41*
561 2,364

Table 27. Pr03 acted Qpite1 accnmulat ith low ii
selected dairy farm, on

Nab Houptho]4
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percent oonfidence unit of the re.eseion eqtation

or net ineae and total input capital (Table 28). $tII1aY.3.y the

lower confidence h#t can be ucd to represent a low level of

genent (Table 29). In doing so, the paraaeterc g and Ic, used to

adjust the regression coefficient b for changing trend in input prim

ass, will b taken froa the releTaxlt upper ar4 lwer 95 percent oa

ticience itrite of the regression ocjation fro woes moons and total

input capital,

1. .09000 52,0 5,971
7 6,091

3 .08544 58,Zfl 6,198
4 .08322 61,064 6,301
5 .08104 63,921 6,399
6 66,748 6,485
7 .0 69,629 6,565
8 .O74'U 72,464 6,632 2,
9 .07266 75,242 6686 2$33 i;oi 2,i6

10 78,058 6,733 2,935 1,050 2,148

par*itera aZZI aS8u
as were used tar Table 21.

The efficient operator oould alrost intain the rate cC capital

accwiilation in spite of rising price levels, while a intiMiig tbs
faati'e living level at the sane tine. On the other hand, the inef

ficient operator is likely to be forced, ty rising price levels and

increasing family size, to begin depleting capital considerably bef ore

no axe used



2,639

2,564
2,522
2,478
2,429
2,379
2

2,18?

the sad of the period.

The projsetiona thua tar presented are all on a 5paogo
basis. It is inatruotive to project capital accumulation, utiUsing

credit to varying degrees. The variables and parameters for the

farm will be used. The tableau ft3 used for the pa'ayou.gc
calculations (see Appendix P) m*y be used, with the a&itton of two

columns; one for interest, which must be subbr*cted from net iicao

calculats tamble income tar all income taxee, and one for the

paymen the debt.

Pi'oj eot4qn fl.

Assume that the operator obtaina a loan at 6 percent interest

that can be repaid in ten years by an annual ancrtized payment equal

to the ftrst year's plow-back on the pa..as..you-go projection, that

is, $1,681. This will obtain a loan of $12,372. The beginning capital

for the l0year projection is now 65,l?2. The components of the

at.alowi of
onCmW
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.05000 52,*Z)
2 0 53,414
3 .04%). 33,8??
4 .0 543U
5 .04530 54?18
6 .0 54.995
7 ,C) 55,255
8 .04198 55,353
9 .0 55,L56

10 .03933 54,)O



See Tabli 21.

By the end of the seventh year the farm firm oould no longer make

the annual payment without reducing the level of family living. Nd-

ther could the operator postpone some of the payment hoping for a higher

farm income in the future to "catch up" on payments, because net in-

come continues to decline as the input price trend rises, relative to

output prices.

At the end of seven years there is still $14,1492 owing on the los

hich means that hi quity is $63,385. He has bsin able to

$15,1148 on living. On the pay-as-you-go plan be is able to acoumulate

$63,515 but has had $l1476l4 available to spend on living. So, with

the credit plan he has $3814 more (in 7 years) to spend on living but

accumulates $130 lees capital. Re pays *96 more taxes.

Proectiou 12.

Tb. projection in Table 21 shows a capital growth, in the ten-year

of $114,290. It would seem feasible that it the farm could

ea:

Total
Input
caital

Net
Income

Living
expend-
ituree

Inoo*e
taxes

Pay
ment

Plow-
back

1 .0700 65,172 5,171 1,835 902 1,683. 753
2 .0682 65,925 5,105 2,098 756 1,681 570
3 .0665 66,195 5,031 2,091 753 1,681 506
14 .06148 67,001 14,951 2,083 7149 1,681 1438
5 .0632 67,1439 14,871 2,323 606 1,681 261
6 .063.5 67,700 14,773 2,3114 599 1,681 179
7 .0599 67,879 14,675 2,14014 592 1,681 . 2
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pro jectioi shoi in Table 30.

Table 30. Projection of capital accumulation with a loan at 6 percent
repayable in 10 years by plow-back from owned capital for
Tear 3.5, selected dairy farm, Marion County



accumulate this much on a pay.ae.youff.go basis, the operator should

ab1.s to borrow this much in !ear I and repay it in 10 years, bavimg

mole input resources to start with in. Zear 1. Table 31 hows that

this is not the case, however, The operator will be unable to nest

his payment at the end of the 6th year, without reducing the family' a

living level. At this point of time, the projection shows a total of

07 no living expenditures then the payumayou.sgo plan (Table 21)

lt $115 more in income taxes and $87 accumulated ty capi

Clearly, credit obtained on the basis assumed for these last two pro

jectiona (Tables 30 and 31) offers very little eocnoeic advantage

over the pay'aa'.youugo plan, and has the disadvantage of the ri the

farmer takes when borrowing.

Table 31. Proj on of Qapital aocuni].atiou with a loan at 6 parseat
repsab1. in 10 years, of an azoimt to the IAiVIS?
capital growth on a non.-oredit baat.a, e1sotE4 d&try t.a,

rion County

:3

4

6

ment on the debt, living or taxes, the operator could apply it on

67,090
67,700
68,11.3
68,456
68,718
66,791

530
5,2
5,339
5,045
4,952
4,840

1,847
2,109
2,100
2,092
2,331
2,3*)

7

.e Tabli 21. The am.t borrowed I. ,u4290
£aortis.d at 6 percent for 10 years.

Instead of plowing back surplus net Inc one not required or pa



and intain total input capital at the aaount in Xear 1. The

projection in Table 32 shows that the operator can pay off the ben

in a Uttle o'vor 10 years this y, without sacrificing living lCTSla

Table 32. Projection of
net incc* available for

rion Qou*t

67,090 5305 1,847 907 2,553 12,596
67,090 5,2.85 2,106 760 2,32.9 U,833
67,090 5,070 2,094 753 2,223 9,472
67,090 4,956 2,084 748 2,124 7,%6
67,090 4,849 2,3Z 606 3,923 6,468
67,090 4,735 2,310 599 ;' 5,030
67,090 4,628 2,400 592 1,634 3,6%
67,090 4,5Z 2,636 448 1,436 2,492
67,090 4,4Z} 2,627 447 1,344 1,271
67,090 4,312 2,714 434 1,164k,. 171
67,090 4,212 2,?)5 423
68,003 4,159 2,'X) 43.3
69,049 4,110 2,844

the saae as
1e3ted in
be alo 'p

The to.Uowirzg corpariscn of the fcvz aethcd of f
that at the end of si year8 there is not a great dee.1 of dittos

in advantages to the

&L1 of the figures are totals for the aix y

a with nU

4,365 3,538
4,382 4,0%
4,37? 3,706

3 .0665
4 .0648
5 .0632
6
7 .0599
.8 .0583
9 .0568

10 .0552
U .0337
12

.0507

Total ownednil Living

Table 2]. 62,148 12,392
Table 30 62,055 12,74.4
Table 31 62,040 12,799
Tab].. 32 62,060 12,761



Table 21
e 32

The benefit to net income, of u&.ng credit to start the period

with mox's resircee, is mostly lost to the farmer in intere

out. Ho also pass iit]y more iimome taxes (a little over $100

more) iait he spen.ts $2504300 more on living. The slight advantage

to the farmer is not enough to interest most farmers in. credit, wder

the assutions used. If the loan of $14,000 were used to inorsa

the efficiency o - farm operations the results likely could ustit)r

the loan.

A iud.lar coiarieon of the pa.asou.go process of capital so!..

c1tion (rab1e 21) and the use of credit when "plow-back

aec1 to repay tao loan (Table 32), shows the sane sort of result at

the end of 10 year

Interest

6,l9
6,2949

The use of the $14,290 loan gives (t433 more livjng eenditurei

but $96 more taxes and $171 less total input capital. Here again,

the interest paid out offsets the advantage of the additional re-

sources the credit pro'wi4es in Year 1. In effect, although the oper-

atop haø more resources to work with, his additional effort and the

product of the additional resources go 1arge1 to intare

ProJ action 14.

A farm operator with $52,800 owned assets could bourrow eonsidex

ably more than $14,290. It is next assumei, therefore that he

48,O0, which will give him an. even $100,000 total input capJ.



start leer 1. £sme also that ho obtains this loan for 2) years at
5 percent, and is to repay it in equal annual amortized paynients, The

projection of capital accumulation in this situation is shorm in
33.

7,609 2,054
7,473 2,314 945
7,322 2,300 9Z?
7,165 2,285 910
7,002 2,517 '747

.uaUy at 5 percent for 2) yenra.is act sliys the as tzoa ttbl 'b
the adjustment for price trend varies

capital in leer 1.

This loan provides only $2)0 more niit3l.y for living aqnditureø
than the $14,290 loan. The total provided for the five years is
$11,470, Roughly $150-$2)O more taxes are paid annuafly. The total
interest paid over the 5w-year period is $U,24. vea with a re1ative.

ly ].arge loan, lower interest rate and longer repayment period the

operator could not meet his total payment at the end of the f
The basic difficulty is the street of adverse trends in the prices

of things farmers buy, the input price oomponent being by far the

important. It the changes in price trends of both input and

prices were the same, relative to each other, so that bj did not doline
but remained constant, capita]. would grow fast enough to
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p1obaok. Under these conditions larger x's-

sources would result in faster accumulation. The importance of ohoos.

ing, if possible, a product whose input and output price tra

Ukoly to have this favorable relationship, can be seen readily. With

the price trends used in these projections the farm operator, whose

only income source is the farm and who has no Mpaid labor, can Uaø

tam his anniel plow-hack only by constantly increasing the off icieny

of the operation.

Pi,oi ectioni..

Agricultural economists have realized for years that bud oa*is

titutee a large pox'tion of the total capital recpiized by a farmer.

It aee logLeal that, if the farmer did not have to tie up so much

pital in l*a but could use it for other inputs, he could obtain more

net income for his owned capital. Thue, propoeals have been de fo

longer and longer term sortgee and even "perpetual mertgages, to

v"''s oosts to a frif!nt. A 'pez'petual nortg&', *'

sept for institutional devises of the propert.riht nature to

asaounte to perpetual payment of interest with no

reduction of principal.

It is instructive to project capital accu.i3.ation under the

m2mption that land is not owned but an annual pevaeat is made tcz it.

the dairy farm that has been used thus far in the ilbistrat

the 1j value (productive land) was 2Z,1O0, about 4 percent at total

input capital. Aasms this to be held under an areeaent whereby the

operator ...



work with, a1 to be orniz.d in. the eame way. T.ms the pa

and variables are the earns as used for the prwviowa projections.

ab1a 34 above the projected capital accuiailation,

Table 34.. ProJ ectsd capital tu3.a
a selected dairy fr*,

T
inpnt Net
capital i*os

, ' -__.,

flTj pa7WILt is 5 ant of i22
isesitisd as interest it ii 4f macas tax purpo 00.

is no

I ILX,S ieit

Sines this wc*dd
ro incas,

The iane difticultieø in accumulating capital are encoun

wader these conditions as in st of the previous projecticaa. The

total input capital at the end of the tenth year is 56,990, a gn
of $4,190. If land values rise at the trend rat., the value of the
lntI at the end of the tenth year will be $24,437 leaving owned cap.
ital of $32J53, Thus owned capital has increased $2,453.

sort of an at1juetrent for inflern.

52,)O 4,305 1,757

3
,655

54,33?
4,271
4,225

2,022
2,013

1335
1,135

4
5
6

*

.06317
3

55,031
,675

56,173

4,1717
4
4,065

2,013
2,255
2,249

1,135
1,135
1,135

7
C
9

1C)

.05992

.05833
.0567'7
.0552.4

56,632
56,952
57,068
5?,U5

4,002
3,931
3,849
3,764

2,342
2,582
2,574
2,665

1,135
1,1,35
1,135
1,335

aimUy on the ialue of the lent. Under thia aptii
ator' a iveetnent at lear 1 is only t3O,1O0

t, 1,]3 he still has the same tot Lput capital



Growth Projections for an Intensive Crop Farm

£1]. of th. projections thus far have been for one type of farm,

although the parameters apply to all typ It is instructive to pro-

jeot capital accumulation for another type of farm, to include the

effect of unpaid labor as well as to widen the application.

One of the intensive cash crop (I-type) farms was selected with

an operator 2S years of age. The total input capital of the farm

amounted to $18,800. This particular operator was married and had a

2-year old child. Thus the household siss at the beginning of the

projection is 2,S adult units. It will be assumed that a second obild

is born in Tear 3 and a third in Tear 6. The wife provided unpaid

labor valued at $600 and the operator *ads $100 off-farm income. It
be assumed that, except for the years of child birth, the wife

contribute the same quantity of labor over the period of the pro-

jection end the operator will contribute the same quantity of off-farm

work. It will be necessary to inflate the value of this labor to take

into account rising price trend for farm Labor.

For this type of fani in the sample, unpaid labor was typical of

farms visited. The intensive crops grown provide considerably

more opportunity for family labor than do the other types of Larms

the sample. Therefore, as the family grows, the additional value of

unpaid labor provided by the growing children is added. It wa

is income was inflated on he seals o the - .0 tren' o
e Index of Composite Farm Wage Rates - Pacific iegion (73).

The visually fitted straight line trend rises from en index of
J.i67 in 19S1 to %7 in 3961, in 9 increases, or 11.2. points per
year.

212
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az'bitrazily assuaed that a 12i.7ear old child provided $250 worth of

labor during the year (aosti7 between }r 1 and &ptsruber 13-

ear o]4 $350 worth and a 14 to l&.year old $500

In appl7Lng the adjuitnent to b for input price trend it is

necessary to use the regresaton equation for gross moons and total

inzt capital for the L-typc of far* (See Chapter IV, p.iO), that

is, G .AD4A - 1,712. It was found that this produced an ad4us

neat causing even faster decline in. b4 than that shown in the pre..

vious projections above.

Stuae, in the statistical analysis in Cptr I\1, it was fotmd

that the repeeston coefficient of net moons end totsi izq*it capi

for the fare of the I.4ype was hi1y significant and indi

iput.-output ratte than for the pooled data, ft was deeidad

use the paxeaeters for the Ii.typ regresaton to project the capital

umtiLUon for the se.ected tarn. Ths.se paruotera ares b .1Q6

218. (See Chapter IV, p.i61.)

earns paraiaeters toz the raAtiple regression equation t*

living expenditures 411 be used.

The eanw taheauz outlined in Appendix F can be used f

aulations, with the addition of three colnuI for mother inon&' (ui

paid labor plus off'.Zamm labor), thci 5vage inflation factors and

9nZlated additional incone", respectively. The latter in calculated

from the first two (tr 1t&plying then) and added to the

L.

ab1e 35 shows the projected capital accnwiulatiou for this taxis,

under the stated assumptions, on a. "p as.youi.go" bade.



Table 35.

Year

jec ted Ca]
arm, Marion

accumulation on a selected intensive crop

Total et ving
b input income expend- Income Added Plow-

ca,ital (farm) ituresa taxesa incomeb tacic

3. (1957) .1063 18,800 2,020 1,659 302 700 559
2 (1958) .1038 19,359 2,227 1,901 6o 715 681
3 (1959) .1013 20,040 2,248 2,0914 86 lO1 172
14 (i96o) .0988 20,212 2,215 2,1.149 232 744 578
5 (s6i) .0964 20,790 2,222 2,20 238 758 1492
6 (1962)

7 (1963)
8 (1964)
9 (1965)
10 (1966)
11 (196?)
12 (is6B)
33 (1969)
114 (1970)

IS (1971)
16 (1972)
17 (1973)
18 (1974)

19 (1975)
20 (3976)

Based on the net income from the farm business plus the allowance
for unpaid labor and off-term earnings.

b. The value of unpaid labor plus income earned off the farm. The
total is inflated annually by th. trend of the composite farm we
index for the Pacific region.
It is assumed that a child was born each of these years so that
the wife could not assist in the farm work.

d. The first child i. 19 thie year so it is assumed that he leaves
home and is not available to assist in the farm work.

This projection clearly illustrates the importance of unpaid la

boz' and/or off-farm income to capital accumulation. It is tru. that

living expenditures and income taxes are somewhat higher, due to the

additional income, but it is apparent that without this income the

firm would have almost uro "plow-back" right from the bagi

could not maintain the living level of the household. The "plow-back"

.09140 21,282 2,218 2,143? 79 110 -186

.0917 21,091. 2,152 2,493 107 787 339

.0894 21,433 2,1314 2,590 107 802 239

.0871 21,672 2,106 2,588 107 816 227

.08149 21,899 2,077 2,587 106 831 215

.082? 22,1114 2,04? 2,761 162 1,1148 272

.0805 22,386 2,020 2,771 190 1,290 3149

.07814 22,735 2,000 2,788 238 1,500 474

.0763 23,209 1,989 2,867 3214 1,8142 6140

.0743 23,849 1,990 2,880 366 2,001 7145

.0722 214,594 1,9914 2,912 1457 2,335 960

.0702 25,554 2,012 2,986 531 2,599 1,0914

.0683 76,648 2,038 2,5148 5142 2,098 1,0146

.0663 27,694 2,054 2,571 609 2,336 1,210
.0644 28,904 2,079 2,577 625 2,372 1,2149
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is cc tderaiIy less than the padded iricor3&' fcr uot of tho ;eare.

The availability of unpaid 1abor whoo v1ue :Ls inflated each

year by wage trends, psrtinlly off sets tho decline- in b due to rib.-

ing trend of input prices. As the family grows arid become old enough

to provide steadily increasing additional help, the decline in b is

than offset by the contribution of unraid labor.

Although it is a long ay in the future, some idea of the poei-

tion of the firm when the children leave home can be obtained by eon-.

tinuing the projection through the 26th year (Table 36). It is a
sumed that the children leave horns at the ae of 19, but that the wi!

continues to work in th crops during the swr, eveu though by the

time the children all leave she will be around fifty years old.

Table 36. Continuation of projection of capital accumulation in
Table 35

21
22
23
24*
25
26

*

Total ISTet Living
bj. t iucc ex end- Income Added ?lowu..

(far) ire taxome
,153

5,355

sewaed to have left home by the beginning

2,103 2,122 591 1,699 1,089
2,114 2,125 600 1,724 1,113
2,IZ) 2,128 609 1,749 1,132
2,12? 1,675 556 1,035 93].
2,121 1,671 5% 1,049 937
2,109 1,573 559 1,064 943

Although the 4 value of b1 causes net income to decline

during the last three years, the decline is offset by a decline in

living expenditures and by the inflationary iie in wages (for unpaid

labor), Income would be available for "plo4ng back" for several more



this
the

tionin

Credit

Differenas 10,105

in, the household involves coz,.aiderabla usc

are born ther could be insured to cover the

labor. The insurance prentume vould have to be

tracted from net income, which would retard the repsent rató,

present rfllrpO$O5 it will be that this househOld gi'orth

1.

The following comparison of the two projections at the end of the

nineteenth year can be mede

et citl total Ii

516
032

2,484
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years, lut only if the wife ccnttinusd to provide the mtne amount at

paid labor.

?ro I ect.
w4 'e that the operator La capable of operating a faxm with

double the ta, at the came efficiency, it is instructive to pro.

Jeat capital aocwaalatiom b.gthuing with a Z),O00 loan, using the

a'e assumptions cm faU.y grovth, added income from unpaid labor,

eta, as for the pa aauoui'.go plait (Table 37). It will be assumed

that the loan La for 30 years at 5 per cent interest and that the

ator repays it with all surplus income otharwi* avilab1e for pl

backs.

With the assumed unpaid labor and off.fsxm income the luait can be

paid in 19 ysera. Of oourae, oh a loan on the etrentiz of

3,589 530 10,586



Table 37. ProJecting of a.pU1 accume1. with a
a .s1.aat iatenive f

!ear

0,

4,245
,3.O3j 38, * 4,148

4 38,800 4,052.
5 38,000 3,958
6 .094) 38,800 3,8657 07 38,800 3,7%38.e 3,687
9 * 38,800 3,597

10 .0849 38,000 3,522U 3,427
3,342.

30,800 3,260
38,800 3,170
38,300 3,101
38,800 3,019
33,800 2,942
38,800 268 2,
30,0(X) 2,790 2,630

2,730 2,636

*. Xaterest
bie

b, Qtthe

The aggr'ets difference amounts to 27,294. amos tho ame ag-

gate value of imid labor and oC.f4axm income, *23,156, out

projection it is evident that this additional inc ($27, Z94)

generated by the farm itself, is due to the additional aosraes pr..
vided by the credit, The m4ptid labor enables the tent fun to ut.
use the credit to ge3erate the income. Ot' this extra

the lender gate $10,586, the state and federal. governments get *3,509
and the farmer gets *1.3,119.

652
2,085 649

34
491 744

2,4)7 490 758
13.3 110
.334
331 602
32.6 82.6

2,717 309 831
380 1,148
407 1,290
450 1,500
532 1,842
57].
643 2,335
719 2,599
725 2,096

2,336
795 2,372

2,902
2,975

tractad frca net ino in ca2*].a
oo1a1 ssourit7

*1,4% is reir.dj sea be

Or'p back'.

2.owi for

23
14 .0763
13 .0?h)

.7 .002
18

.0663
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The interesting question arises as to whether more net inoome is

generated over the projection period by doubling the ala. of the farm,

na panibue, or by two farms of the same size. Under the pay

you-go plan the farm capital produces $39,763 aggregate net income in

the 19 years; while with credit that initially doubles the size of the

firm, the total input capital produces $67,107 net income, only 1.7

times that of the pay-as-you-go plan', This indicates that, using the

same assumptions for each case, two small farms would add more to th.

gross national product over the projection period, arid employ more

people, than one farm initially made twice the size of the small farms

the use of credit, even though the farm family on the large farm

would be considerably better off than each of the families on the sits

farms.

Matching present resources th future income oa1s,

An estimation of total input capital in Tear 1 required to aohiev.

future income goals is difficult, even without the uncertainty that

increases as the length of the projection period increases. For ex

aipla, suppose the household bad th. goal of putting all three child.

ran through four years of university. It they started at the age of

there would be one child in university every Tear 18 to

a. It mafbe seen tat the pay-as. you-go plan (Plan A) adds to totI
input capital at an annual rate that is high enough to offset the
affect of prices on b Net income stays about the same over the
projection. On the oUier hand, the credit plan (Plan B) does not
add to total input capital after the initial increase, so that
net income declines under the fuil effect of prices on b At the
beginning, nit income for Plan B is 2.114 times as much a for
Plan A but at the end of the period it is only l.3S tiitos as
large.
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ach of Tears 21 and 214 there would

ending public coUege has been estimated at

1957 (76). Parents or relatives provide about

these figuris are inflated by the trend in the

d in the projections, the per student cost in

Tear' 214 may be stimated to be $2,1460, of which *1.1476 would be pro.

vided by the parents. Two students that year would require $2,952

from the parents, based on these, assumptions. This year would put the

greatest strain on the income of the farm firm-household.

To estimate the total net income required that year it is neces.-

to add the living costs of the parents and the income taxes to

the univereity costs. But estimating the taxes requires the net in.-

figure, which leaves the estimator at an impasse. Living costs

could be indexed upward from that required by th. two parent. in Tear

1, but to estimate the Tear' 1 living expenditures one must have the net

income for that year. To eatimata this requires a knowledge of the

total input capital in rear i, which is the ultimate item to be esti-

mated. So here is another impasse. The adjustment to b also depends

to some extent on the total, input capital in Tear 1.

These impasses must be faced in any attempt to work backwards in

the model from a net income goal to original capital required in Tear

1; nevertheless a rough &dea of original capital iny be obtained from

the forward projections. For example, Table 36 shows that $1,675 are

available for living expenditures. This is based on an original cap..

ital of $18,800 (Table 35). Assuming tha same parameter's and income

Tear 27 ino]x

Average annual 0

$1,O0 par student fo

60 percent of this

cost of living index
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from unpaid and off-tarm labor ouc L137 esti*ate roughly that another

$2,952 for college in Tear 24 would require $52,(xX? total inpw

pita]. in Tear 1. This can then be tested r a projection based

this eatiate, Two sucoaeaive approximtions should suffice to

vide a reasonably close estimtte. With a projection oi

the fari business, øuch as those herein desoastz'ated, the operator

and his fi{1y have a guide for natohing resources with future goal

It is evident frora this illustration that the operator, if he is about

average in ability, isist e.tther build up capita]. and ino considesu

bl acre rapidly or give up the goal of contributing to 3/3 of

collage expenses of his children. The i porta.mce of unpaid la

offasfar inoo*s sad production efticincy is also clear. lie mist in'.

as one or all of tneas to achieve the university goal U pri

trends continue to persist.

The tngertainty involved in 11ig such long run projections is

geised; nevertheless the model provides a useful guide by k1sg

mtjor components of such projections ezplicit. As pertinent '.

penance and infonition becoac avuilable, new projections can be im,de.

ing the tiZD.hOUsthOId' s confornity or departure from the projected

growth pattern and estinating the efiects of such departures.

Better rmation and a shorter projection period both reduce

j eating :. Yaaw/atl.e an *nt1 yardti* is ai3s'ble for



There has been no discussion yet of the problem of deoidir.g

whether to spend all moons or to 5plowuuibaok5 eons of it. Table 25

strntes * situation where no incone is p2.owed back, lxtt sore

pects of the deciaton required at the end of the first year ean be

addM, The operator ha l,6&t available, aftor norL living

penditures andinoosa taxes, about to decide the use to whioh

these fw4s can beat be put. the table it is estia*ted tha
over the ewuing 9 years there be 9 sore euch s.nruai sums aii

able, diainithing in sine each year and each a decision1

Only the first will be discussed as an iUutratio of the
isfortion needed far deciding on each bequ.nt sun.

fl the operator and his taui1r cospare TabLe 25 with Table 21,

where all is "plowed back" he can ass the difference in the aounte

available for spending each year en if be we awey sU

oh year, the normal living a, a.i influenced net inoms

and fsUy sise, would be only $30 to $60 per ytr lover than U he
plowed it all back. Thus if he decided to invest it all in indu

stocks, eay, and Let it accnuaalate, the 1ijit1y lever living would

t influence the decision.

The tndicators fez deciding whether to spend the sonq or invest
it cannot be quantified fez' illustration. 1' e, Heady potats

out that when the household is involved with the tim th. problem t.
one of allocating resources to tjzs utiUty over when, the

.xL'1zation of bouseho34 eatinfactions beeo*es the criterion, the



to invest it beak into the farm or e].
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sarket rate of interest (which compares the profitabU.ity of investing

a sum of mony that will be'ing income at a later time with loanthg it

out at interest) is no long relevant (34, p. 43 What the

cLston will be will depend upon the way the opera and his family

weight hOusehOld eatidactione compared with their views on

rin growth of the firm. Tables 25 and 21 provide some asaista

clarifying the choice. Plowing back (1ble 21) gives a total living

pluB capital tion of $36,995. Spending all net income

(1b1s 25) gives total of $33,886. The net advantage for plowing

back is 3,1O9. Also, at the end of 10 years the firm ha nore aa'

to continue operations,

Assiiing a deciaton to forego consumption and to invest, the

aestion then arises

where. If it is to be plowed back into the business the easiest acm'.

parison can be made if it is assumed tbat the household keeps it;

living expenditures at the level chovu in Table 25. Since in

taxes deducted each year will be such the same in either CaSS, thq'

can be omitted from the comparison. It also is necessary to assume

that within the firm, over a period of 10 years, the diUeren torus

of capital included in total input capital, are substitute lie for so)'

other, either physically

The amaimt of net income produced tq each dollar

input capital is given by the regression coefficient, b1.

of 1.0O from Xear 3. plowed back would bet
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Xeai' Zi 1,
lear 3* (1.06825) (1.0665

aaz' 4: (1.s4) (1.06653) (1.06484)
1

I

I

a*d so f

It is clear that, so long as the regresion coefficient ewaed tho

interest rate en alternative investments, i pays to plow-back aur-.

plus net income into the farri. It has boeii shown in the projections

for a selected dairy farlu, that b deoiins under the influence of

sing input prices. When a rear i reached in which b is 1es. than

the interest rate in alt natiue .ave3tzusnts, a transfer of invest-'

ment is indicated. However, a farmer caruot irraodiately transfer

part of his input capita]. without liquidating. Therefore, at the

time the decision is de (beginning of Xear 2 in this case) it is

nscesery to look at the whole projection period and. corn are the es-s

tinated awe to net income with that of the alternative investment

the same period.

ComPuting Devices

The proj eotioru* of capita]. a.cowiiulation, presented here as illue-

trations of the application cl the method, sugLeet that there are im

aerous additional planning situations to which be method can be

applied. 1oh situation must be calculated as indicated in the pr

jeotiona and in Appendixes E to 0. lJith the 'input' all at hand it
qu.irsa one to two hours with a desk calculator to calculate one pro..

jeotion, if no mistakes are made. hi is not only tedious but reduces

the experimentation that cart be made with the model.



e'asination of the calculating procedures in ApoY14e

Q suggests that simple programs for these can be written for an

nic This would eat1y reduce the calculating

qntred. The nMhetice Involved in the calculations are Ll

The regression *rø1yeea required to provide the pexaneters are ea*U7

gmmned and can be etiodi to the projection calculations.

The projections presented in this Ghapte' provide important

o on several fundamental planning problems faced tr

The effect of oonnt or plowing back surpi

net income;

The importance of increasing etfioieny in the iace

at rising input prices (relative to product prices);

The reilts of using credit versus paa*.yougo

plans, the effect of length ci' repe'msnt period,

aacrtized peqmeuta versus ps'aent as rapidly as

possible;

4. The importance of umpeid laher and offfarm income;

The effect of living costs on capital growth;

The importance of products the price trends for

which are likely to be favorable, relative to price

trends for inputs;

The *tcbirg of income goals with resources, and lii.

mitations and directions to ncve for obt4n rg addiiu.

tional resources.

221&
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With aia'enesø ot the aeuziptions and 1ici1ttione aeaooiated

with ite use, the iaethod for iking thee. projections provides a

usful tool to assist a solutions to these prohleas and a aabez

others oLitted frog the list.



CHAPTiR VI

CQB&)W8ION

The specific objective of this study has been to devi

teat and illustrate a method for Drojecting capital aceua1].ation for a
cular farm over a period of years into the future, in order

estimate the future net income available at the time future needs are
likely toarise. armexa also are usually interested in the growth of

aseets for retirement. auch estimates are necessary in long

pi.anrS yig of family expenditures and of tion.

Capital growth on moat farms depends mainly on net iuoome,

is, the amount ci' net income that is converted into capital

fir..houstho1d context, living expenditures are important and long

planning mast expUcitly recognize their influence on capital growth.

&ich planning ast therefore estimate annual net income, living costs

and other withdrawals from net income so that the residual available

for 1plowing baok into the buinoøu may be estimated. Thiø study has

developed a method for projecting the m.in components in capital growth

of n agricultural firm-household, recognizing explicitly th. effects
of living expenditures, as well as price trends, inc

labor and income from oft..,farm sources,

The method relies on regression estimates of the m4n vriablee.

Total input capital is the independent variable used to estimate usual.

net income. The independent variables used to estimate usual living

expenditures are usual disposable net income and household also, in



adult equiilents'. The paxaaeters relating those variables, are

be obtained by fitting regression equations to appropriate data

obtained from the farm for which the projection is to be i4e or f

a group of stnthir farms.

Utilising the vartables indicated above and their aesocia

meters, three models are dei-elaped for projecting capital acoweziati

One model is based on the assumption in relationabipa bot

ween input and output prices and no income taxes. It is unreali

and se'vee only as a *beaehaarkS for conparison with projections using

the other models. Another is based on the same price assumption bat

taxes are included in the projection. This model is ze realistic

but is still unsatisfactory. It is more useful in that a pjeotion,

iHg use of it, servo to note the effect of price level cizangea,

when compared with the third mod.).. The third allows for changes in

price relationships and for teee. It is the most realistic and

moat flexible and is selected as the only one of the three for

cal aplicati

The ue of the method rests on several hypotheses that were sta.

tistioaUy tested with interfirm survey data obtained from a random

eample of farms in the Mount Mgel.'Woodburn area of Marion County.

The a'-llsie led to the f011owing conclusionas

1. Total input capital was significantly related to

SQ variables have been defined in Chapter IV.



3. Total input

come (defined

ad total input capital. Thia

terprisse will not affect this

bility in the

pital s significantly related to usial gross iw

p]5]) and ec*ints for 6? to 83 percent of the

pital acm*

This re3ationahi The variability in total input capital

¼000unta fur W 39 percent of the aribUity in u*is.3. net inc

2. Tariation in general organiiation of iputø, as this or'4

tion ii ezpreesad by type of tare, tad no significant effect on

re]ationsbip between u*l net inc

indicates t)*t the addition of

relationship, it menagement remtins conatant.

relationship twida to reduce the error in pi'

lation tar a particular tars.

ability in u&ial gross income, deponoing on the oft
was a atgflit4ant difference, between th. int aiva crop farms and

othor tpea of tame, in the ttonship between total input capital

and. usual gross income. Thea's teas no such difference aug the other

types of farm (dairy, exenstvs crop, exbsnatvs livestock and mixed

Tho off set of typo of farm on the relationship imist be recognised

the method when ad3usting for the off eat of price trends on the re3a'

tionship between total input capital and net income (See ppeith £4

sample showed no significant difference anozig the Amity,

illaxnstte and Wooc%ixzi soils in their effect on the relationship bet..

ween usual net income and total input capital. 3uch a conclusion may

be anticipated it land is priced in a reasonably competitive marIst

and price ereeees agricultural productivity. This trpe of stabib.

in the relationship reduces the inter.$aradntrs"Car* type of
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likely to occur when applying the (net inoome.-capital para

ter obtained from a sanple of farms, to a particuzx fr in the

pulation represented by the earple.

Usual dispobls net income and family size accounted for mor

variability in usual living expenditures (64 percent) than did usual

di epo sable net income alonO (33 percent). Both variables were si-.

gnificantly related to living expenditures, the relationship being

linear over the range of the data.

It is recoized that the main problem in using the asthod is in

the prediction of usual net income based on the singlo independent

riablo, total input capital, A better prediction of net inc

might be developed by braking dawn this variable into several

pendent variables. ver, in the aow"tion model it would be

necessary each year to allocate the annual Uplow-.baoku, or its effect,

to each of those independent vans ee. At present, no logical basis

for doing this is at band.

Dynamic pograsning solves thia problem by optimally aU

RplO1.baOks, on the basis of projected price relationships and input-

c*itput coefficiante. Budgeting could do this, also, but determining

the optiimim allocation by trial and error methods would be a prod$.

gious task. If, in 1edgeting, past use of capital were to serve as

the basis for allocating future plow-back, or a normalized allocation

were assumed, there would be no advantage, in this regard, over the

regression method developed in thin study.



Jnothr probIe dst f.r aiir thod of esthn.tirLg the

i1ua of a vrriab1e f Year I bwd on th c imate for Year i-I, ta
the eopouzidicg of rr)r. that such erox' i pa ia2l
off aet by co atttt: errors

The ree proch e prcjoetng cait& ctrtu1.tion,

because of the ntr tati st. I logic involved, forcea er,

plicit reeoition not o1y of thrro prob1ei but of th prob1e of

proictirg input-ou:yut ffioiente priac fai1y
aize and living endi.tures. Budgeting and dynm.tc programming tend

t conceal wurce error ir. roje&iing t!iese conpononta. a reat
of which method nrovide the t acctrate projection of capital accu..
imiation oir a er.iod reqixez roprite historical data

ac1sion fror Proj

The itatistic]. testng of the hypotheses also provided parawtera
for applymn the ithod in proj cting capit& aocuuiation for farma

eclocted from the saiie as !llustraton. Depending upon the relia-

htlity of the orojeotions, everJ. conclusions can be rado and aoiie

interoating uggetione raised fron projoctiona:

Aeaumtng a con st!!tat reiatiowhir aiung trends in prices of inrut

products and iteas purchae for living, the effect of incoma taze

(fodral, state and social security) on c:pit1 ccwnulation tenda to

accelerate over a long period oi tire1 Uvor a twenty year period, a

uming no change in n2ut-output reltio up, the losr in capita]. ac-
cuiuulation over t latr IC) rear i osiderably çreater than
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(zimot tvice) the ios r&m th 10 er.rs ozver, under

the au,ton, the ability of thz firm to foogo the capital i
greater in the telf of th riod.

2. The effect of ther' tionhip between irut aM Output price

trtmdn m proeotod .ti1 ace u1t.tion for tie I.cted arri wa

eetJited. The t.cht line tc'!d of rice fr'u i93 to I%2 in-
clueive wed to etiirte nr re cn)'b over the irojeeton
period. The trend in rote nrio icol oheir. chengo; tho i.iput

prIce index t'end ri 2.2 points per rear; and the trend of the

index of item p,uchaeod for fern iiririg ri 33 poin per year.

A a general 8tatement, the pricoc of ;!iin f rrxor buy are tdin
to ri3e relative to the rice of thth iarner o11.

Price trende hv n celerated effect iat1ar to that of im.
aome taxes. The illustration farm (a 1airy farm itarting the p.r

joction with 52,8O0 total irut caita1, and aa.min a 25year ol

operator in a typical hotseho2.c. situation) could accunulate 4,lOc)

more capital in the first tei yarc if rico trends were to intain a
constnt rel mphir) to each chr rather thu. the trond tivated

above. In the iaot 9 yoar of the roietion another could ho

aocw3.ated. Etirnatd annual net inco mu1. he L,30( o n the
10th year and $2,900 Tiore itt the 19th veu'. (Th.i aunos tyient of

inooe ta and i interanco of livIni standArds fc a hooho1d of

xur1 size and owth). The effect of the advtree price re1aton-

ihip is to diin&sh the ount 1tplouod hck each year. The treud in

inut prices relative to output, rces ha . orIder.b1y greater

effect in. this decline in 0plow'-back" than does the trend in prices of
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other projections.

the tenth year

clii ].dren.

Ilk. 'oraps
price trends

an average opera

back" each year 5.

years after which the household could not continue to 1ntain

living standards, at the 197 level, without depleting capital'. This

estimate does not use discounting procedures; if these were used this

situation could be estimated to occur considerably oon.r.

3. If household else, measured in adult equivalents1 remains cone-

tent, which in effect means having no children, the aruival "plow-back"

awl net tzico remain about the ssm each year, for the illustration

fans. Th. effect of the adverse price trends is just offset, If the

operator and his wife have no family, capital growth is $2,100 more,

over ten years, than if they had the three children assumed for the

one, to increase net income-producing efficiency by 16 percentsump

over the 10-year projection period. The effect of adverse price trends

ma "plow-back" ec nee steadily, even though capital s
being accumulated, it is on:1.y a matter of time before "plow-back"
reaches zero and the household must choose between depleting
capital ox' lowering its living level,

The livthg ecpendlture per adult equivalent in

be $890 with no children and alooet $700 with

r farm the main way in which the effect of adverse

offset is by increasing efficiency. In order for

and family in l97 to maintain a constant "plow..

e oonclwled necessary, under ii]. the other as-
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p relative price trends, income

input-output relationships wer, to contl.nue unchanged1

plow-back for the ifluetration farm would dcline to sex

ii

2-30



is brought out strikingly for the iliustration tarz, it ,

come ia assumed to be plowed back ani11y into capital, over a te
year projection It was eetinted tt tot&.. input capital would ha

to be increased 8O..90 percent, over the period, to produce
in nual income of 40 percent.

Using the lower confidence limits of the estimating equation

living expanses as an arbitrary low level of living, which means

starting the projection with living expenditures 38 percent below the

vexaga, the size of annual Iplow.baoIcR can be just maints1Ia. When

living expenditures are estimated at the upper confidence 1Ir&ite, which

starts the projection with living expenditures 38 percent above the

average, aiinm1 "plow-baok diminishes to zero by the end of the n.tn

of the projection, l4intaining living standards thareaftez' would,

requir. depletion of capital.

The opportunity for reducing living expenditures is ll. In
the face of the estimated price trends, the importance of even pr*..

venting any rise in living expenditurea is clear,
The tf sate of high and low levels of ageznent are also juu

lated by using the values of th upper and lower confidence limits in

the estimating equation for nat income. For a tea'year projecti
the high level of management, which starts the projection with a net
income 39 percent hi i or than the average, can maintain the level cC

'pIowbaokM with an above-.avorage level of living. For the low
a. The it osnditures in the tenth would be 34 ent balmy

thoa wtJ.matad for the avezge 1 of it Ths 4 percentis due to a relati re rapid eeu*.ilation at tel withthe lower living expenditures.

so
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level of nnagemezit, the plov..back* decline a annually to zero by

eigtth year and threattor capital would have to be depleted to maini'

taixa the level of living.

7. Several projeotione were mti.dc aneurning various atuvL.ted credit

attuatione. Under the estimated price tren&i, household grosith end

level of efficiency, it is clear that longer run loans (i.o year r

pqaent or more) would be very difficult to repay on an amo3rbized

basis. Increasing the sio of loan, reducing the interest rate and

lengthening the reament period do not asaisb much. They

postpone the day when the panenta can no longer be met out ci'

rent income. Under ail of the assumed situations, inability to moo

the annual payment developed within 10 yrn of the time zayrnt

For the longer run loann, ertised payment be made only

under those conditions that enable the tira.bougehold to maintain the

size of the annual Uplow.back.

On the other hand, the projections show that wider the same price,

houeho1d arid efficiency assumptions, loan repayment can be made

oeaatuUy if repaid an rapidly as possible, that .a, if all *plow_

backtm (exceeding normal living e anditaree) is paid on the loan.

The adintege of rapid repayment is clearly demonstrated.

Under the assumptions, it is indicated that credit offers only a

alight vnntage to farmers represented by the sample, very likely not

enough th induce its use. The benefit to net income of more assets

elch found ior o. aonetihat att1nr e of Oregon tkvt
net fai'z incoio in catee was not utf&oient to

te and still i for a modest l of t U.



a. An intensive crop farti ( I was aslected from the to
illustrate the us. of the projection method e allowing fc

id labor and off-term income. U faii )y labor was
typical on the farm. of this tn., The operator was 2 ysers
old and the total t capital was 8, ". Th. wife oontr'-
bated o. d labor in the The operator earned *100 in
off far' work.
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to start the period is mostly lost to the operator in interest paid

on the loan, If the credit funds could be used to increase efficiency

above the average, to 'counteract adverse price trends, results ilk

would juati4 the loan. So long as the estimated price trends per-

sist, caution is indicated on longer run loans in average fara aitus

tions of the types represented by the sample farms, Without an in-

crease in effici. the borrower i. likely to be in difficulty sooner

or let

family labor provided by a growing household, along

with income from off-farm sources, can offset tho effect of adverse

price trends, depending on the emt contributed to net inc
sha. More important is the assistance that these sources of income

to the firm in. utilizing credit. The previous conclusion (N

8 above) indicates only a slight advantage to the farmer in using

credit o red with operating on a upa. ou.go basis. However,

utilizing unpaid fflily labor and & relatively small amount of off

farm income, under the same assumptions the use of credit has a di

tinot advantage over the payi.aa..youu.go operation,

If the farm family wiahes to consider alternative non..farm

ment uses of the Aplowu.back*, assuming the same noome taxes and pro..

jected living expenditures, it will pay to invest the money back into



the farm so long as the regreeeion coefficient b, as influenood by

the price trends, exceeds the return on alternative investnemte.

ever, because much of the farm input capital is not liquid, average

values of b4 over long run proeotion must be used for compari

with alternative investment opportunities, meke the decision eu

rently.

The projections for the intensive crop farm ugget3t that two farms

of the me size (in size range of the iUustration

hold), can produce more net income and employ

year period on a pa aeiqou.go plan, than one of these farms doubled

in size by use of credit. (It is assumed that in effi ency

occurs from doubling the size., and that the loan is repaid as rapidly

as possible while ma1nt&-ning the original standard of li

The method can be useful to the individual farm f

out in a general way a long run, plan for the growth of the firm, in.

come aisilable for family spending and the effects of credit, rson-farm

income and unpaid fai1y labor on growth and income. The eIfocts of

varioua withdrawals can be planned, also. It is possible to

use the plan to replace depreciation aocounting with capitel repla

cement5 accounting by integrating the withdrawals for repiaceaenta

into the projections and s1Imnating depreciation from the oa1oulatiox

of net income, The mode]. is flexLble snoug*1 to embrace simulatton cC

varied facets of long run problems faced by farm operators and their

fti1iea, to aadøt in their planning decisions.

easing the relationship between net income and
tel.



Future Research

It is recognised that the sample used for testing the hypotheses

is ajiall and looaliz.d. Further testing in needed, using a larger

sample covering a wider variet' of farm types and soil conditions.

Most needed, for testing the accuracy of the model in projecting cape.

ital accumulation, are historical data on individual farms sampled.

These are needed also to help provide bettr parameters for applica-

tion,

de refining to increase the Socuracy

at income end living costs. Some of the works reviewed in

Chapter III suggest avenues of approach to refine the method. Further'

research is neded on th. effect of the age of the operator and his

family on consumption-investment decisions. How does age affect die.

counting? Only a brief mention of the effect of discounting has been

de in this study and it was not taken into consideration in the pro-

ctions. Although subjective discounting is difficult to deal with,

the usual form of discounting in the businees world me' offer an

avenue for refinement of the model, end may becone more necessary as

farms become more businesslike.

The method wiU benefit from any refinements and progress in p:

ng prices and price trends of inputs, outputs end living axpendi

tur'e items. Undoubtedly more refinement in price prediction that

exists in thi, thesis can be made by recognizing cyclical trend vie

a vie straight line projeotione*. Also, price trends for a mars

on pub shed a good short discussion of 1i use a
0mg-run price forecasts in farm planning (6).
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detailed breakdown of individual product groups could be used to app])'

to the differ.nt types of farms.

General Coimiente

n is to provide a guide for

on-malcing by the farm o d his family, not to lay out

epectLl.o plane to be followed inflexibly. Th. main decision in ithióh

the study is interested is that of consumption of net income versus

investment. The model developed herein to deal with this, encompasses

the basic factors in the financing problems of moat farm operators,

namely, the level of living desired, the productivity of the farm,

the capital necessary and the firm-household relationships. It helps

to separate out the problem areas and to integrate them at the same

time. This aids in clariil,ing both research and planning.

ady has recently pointed out that in the future the problem of

the individual farmer in supplying his capital need3 will indeed be

greater than the problem of credit institutions in supplying enough

credit for the agricultural industry (3, p. 129). In dew of such a

possibility, the whole subject of long run planning by the agricultural

firm-household has received inadequate attention to dat.e Perhaps this

is because of the difficulties involved. Heady has broken ground in

this field and Loftegard, assisted by Ready, has made an important a

tribution. It is hoped that this study will constitute useful addi...

tion and will stimulate further study of the subjec
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APPENDIX A

Derivation of atimatin Equations

Deriving the eqiation for projecting total capital, net income,

ing costs and "plow back", i.e., 5.nvetment back into the

buelness, for the year i, in the future, given present total

cap tal A and the empirical ratios of (a) net income to total

capital and (b) living costs to net income,

Let k ratio of net income, N, to total capital;

ratio of living coats, L, to net income;

A total capital at beginning;

P ount of N re..jnyested the following year. P N - L.

To einplify the writing, let kj * a and 3. b

Tear 1: TC1 - A, total capital at the beginning of year

N1 -kaA
N3. kL kN A

_Ll.kNA...kLkw**kNA(1
Tear 2: T * A + P1. A + 'abA A (3. + ab)

N2

L wkt[A+kwA(lkx1 .kLaA(]+ab)
2 *R2Liis+&L&A($b) ab)

(1 kj,) abA (3. + b)

Tear3: T03.A+Pj+P2*A+sbA,abA(l+ab)*A
k (A + P + P2) * + abA + abA (i +ab)

aA (1'



expenditure, N - GR GE. Thus, N

!i. GR1E

Tear 1.

the assunptions.

A

A

I

1'].

GE1 for Tear 1.

2137

L,_kLN3*kLA(l+ sb)2
P3N3..L.s.A(l+ ab)2.kLaA(l+ *b)2*abk

Teari: TC1 .A+P1+P2+...+P1*A(l+
* AgL + k (1

Nj aA (1 + ab)"1 * kNA [3. + kN (l1cL)]

- kLSA (2. ab) kL kN A [i + i

* abA (2. + ab)t k A [3. + k (l.NkL)

d ustmente to the ratio for chant in: trends in

prices of outputs and inputs.

To isolate the effect of price, the method similar to that

used in price..index construction, whereby a 'bundle" of goode is

held constant in quantity and quality and only price changes az's

indexed, will be applied.

Output price-.trend increase a

To dertve the adjustment to k it will be *saued that output

quantity, input quantities and input prices remain constant.

Assume that the trend in output prices increases p percent

per period.

Where N is net income, GB. is gross revenue and GE is gross

, where A is total input capital beginning

Note that only Oftj changes under



But,

pGR1, where p i8 8 'eseed as a decimal fractio

So,

Thus,

Thus,

32

imilarly,

2148

:i(1+p) + (l+p)



Thus,

50 that

G

A

equation. Thus for Tear i can be e8timated fro1i

and p. The adjustment is not necessary for tear 1 and for Tear 2

the value of the terit irside square brackets is unity.

(b) If the p'ojectd price is estimated by a straight line projac-.

tion the percentage change in the trend changes, that is p is not

constant. Th result La that Ic cannot be calculated with the

ecuation shown in (a) The appropriate adjustment is developed

as follows:

and

k and substitute in the abovea1

2Ga1( i+p)
A

4" p



Siiilarly,

Here also the adjustment does not apply to Year 1 and for Year

the value of' the tern inside equare brackets is p.

Output pricei4rend decrease:

(a) Assurne a constant decrease of p percent per period and holding

the other conuonents of N conetant:

N1 3R1 - CE1

N2 P(') -
QE

A

oFt lup) C;

A

+ 0I

+ ..



Simi

k

heti tuting

(b) Assuming a constant straight line trend where p is not constant,

it can be ehon, by the same procedure used or the rising trend

that

-l) g _pGR1( 1-p)
A A

(l-p) + (p)

+ (l...p)

)(i.p,)+. .

+ el. (1)i_2

-p2

Input price-trend tnorease:

(a) Assume a constant increase of p percent per period holding

2S2.

i-21-p)2 + ... + (1-p
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output and output prices constant and holding physical inputs

constant:

Li

OR1 - GE2 GR1 - GE1

A1 + pA1 A1(l+p) AjU+p

0R1( i-i-j)
A1(

pGR1

A(i+p)

- pux1
L1+p

A1



Similarly

(b) Assuinin a constant straight line upward trend in

prices, when p is not c

the same logic uaed thus

that

(l+p) + (1+p

price trend decrease:

(a) Allowing Input priceB to decrease by p percent pr period and

holding all other components of N constant:

:i+pr2 +

ant but is different every period,

to develop adjustments to kN

253

(1+ p
.2 +



SImilarly,

[(i.p)

GR
Substituting k. for

Ll

U
+ R1

(l-pY2 , and]

(1-p

(b) Assuning a constant straight line downward trend in input

prices, when p is not constant but is different every period,

It can be ehown that

IPI Pj_*k +ki +

'L (1-p3.) (1-p2) i- 11p2 . .

Input and output price-trends together:

If the trends are not "flat", that is, price levels of both

inputs and outputs are changing, the adjustments for both can be

applied to at the same time, e.g., assume an upward trend in

output prices and a downward trend in input prices at constant

percentages,

Then:

kN1s ICq + pk [ + (1+ p) + (1+ p)2 +
(l+p)12]

(1)(il)]



+ pkR, (i-.pr1 + (l-p)

where the p-value in the second term on the right-hand side of

the equation is for output prices and the p-value in the third

term is for input prices. Siii1arly the adjustments may be com-

bined in yarious ways, depending on the price trends.

rivin to a

income inprojecting total capital

Let It1 * , i.e., substitute for

When L aN + d or

L

lt changes with Nj, according to -

When Rj is changing it is necessary to project Rj beforehand, for

the period for which total capital is being projected. When it

is changing, then, assuming kN to be constant:

rear 1: Total Capital - A

N1

R1N1

k1A - R,( kA) kA( j-.Et)

Xear 2: Total Capital A + P1

N2 lc&A14

2 R2kN +

- N2 - - Ic kN

a changin ratio of living costs to net

year 1.

an exponential.

25

Tear 3: To Li Capita]. - A + P1 + - A + k + kNA(l_R2)

+



k (Tots,l capital)

R3N3

P3: 1qA(l_R3) ]. +

Similarly:

Tesi' i: Total Capital : A [i. +

..s [
N4 a x Total Capital

a RN

= kA(l-R) [i (lRi)] [1
. [i + k(l_R1)]

present total capital = A and the following emprical relation-

phips between capital, net inoo*e and living costs:

N abA + a

L = oN + d

TC1 A, Total Capital. at beginning of year 1.

bA+

o(ba + a) + d

bA+a..a(ba+a)...d. Letthisquantit*Ofo
of writing.

Tea2: TC2A+P1.A+O
Nab(A+ e) + aaba+ bO+ a:(bA+ a) + bø

c[(u+a)+be] +d:c(1A+a)+t,ce.d

the a' tion for' ro actin: total ca 'ital net income



Year 3: T

(bA + a) + be(2 + 1

9 be(2 +

Yearij: TcA+e.6(l+b)+e(l
A +&[i + (i + ) + (.

- (bA + ) + bO(3 + 3b2' + b2ø2)

c(bA +

* (bA + a) + b9(3 + 3bØ + b22) c(bA + a) cb8(3+3

0

e + be(3+ 3bi+ b2)(l-c) + b4Ø(3+3bfii

-9(1
* A + + + b) + (1 + 1,)2 + + (l+b)t2]

(bA + a) + (i+ +
(j+1,)2 + a.. + (j+b%)i2]

L * c(ba+a) + cb9[l + (1+bfi) + (1+)2 + ala

Derivation of equation for calcu].atin the income stream for tnveB

ant P if each annual net income from P is invested beck into th

and if the relationship between the net inccne and the invest-

rnent i N - bP + a, where b is the rgreasion coefficient and a

is the y.-intercept:

c(bA+a) -bcG-d*0+b0b
Let i-c jI for ease of writing.

Ci + bO]
bii+ l9(2+ b,1) + a* (bA+ a) + bQ(2+bØ)

c[(bA + a) + 1,0(2 + + d * c(bA + *) + cbG(2 + bfi)+ d

2>]

cbe(3 + 3b,d + b2Ø2) d



Year I

N

1

Tear 2g TC

N2 s b

Tear 3:

I,

a

rc3

(bP+a) + b(b1

*

Sintilarly,

Tear 1

N3

+ N. - P bP + a

b?*a) a bP + a+ b(bPa) * (bP+a)(l+b)

P + (bPsa) + (bPa)(l+b)

+ b(bP.a)(l+b)

+ b + b(l+bj - (bP+a)(l+b)2

bP4a) (l+b

d

Tear ii N1 (bP+*)

Derivation of adjustments to apply to b

pain the model for projecting capita]. accumulation) for ehang

ing trends in prices of inputs and outputs.

a first necessary to realize that as prices change the

relationship between N and A will change, so it seems lagical to

apply the adjustments to the regression coefficient, b To do

this it is necessary to express the equation N - bA + a in the

form b
N Thus, where N a QE (gross receipts minus

gross expenses), b A

2S8

g equation N

The assumptions regarding constant inputs, outputs and prices



ir the earne aa for the dovelopient of the adjuetmorite for k, in

Appendix A2. A.lao aasume price trende to be changing at the rate

of p percent per period.

Output price-trend increase:

(a) Assume the increase to be a conetant rate of p percent per

period.

b1 (GR1- U

A

(ia2-GE1) - *
A

GR + pGR + p(GR1+ pGR3,) GE1 a
A

2
2pGR1 + p

ly,

A

pGR+
A

A

259

A



arid

b

b

p(gA+k)

(l+p) + (1+ p)2 +

+ .. + (1+p)

) 1+p2) +

Substituting OR1 - gA + k, the regression equation used to

estimate OR1 from empirical data,

2

2

(b) When the trend is estimated by a straight line, p will not

remain constant but will change each period. The adjustment

developed in (a) will not apply, since for it p has the same

value throughout. By substituting p1, p2, p3, etc. for p, in (a

where appropriate, the following equation for calculating b can

be developedz

(l+P2)...(l+Pj..2)]

Substituting E1 - gA + k:

P2(l+P)+P ) (i+p,) "I +

ice-trend decrease $

2(j+p) + (i+p



At a constant rate of p percent per period, b can be deter

med by using the same method detailed in (a) above, but in this

(b) Assuming a 8traight line trend, where p changes each period,

it can be shown by the same logic that

+ kb. b1
A

EP1 + p2(luu.p1) + p3(la'p1

(l..p1)(l-p2) .,.(l)j
Input price-trend increase a

(a) Assuming the trend changes at a constant rate of p percent per

period and that inputs, output and output prices are constants

a.pOR1+ pGE1+pa

(l_p)12]

se OR2 -

equation is derived to calculate b

- b1 p(gA+ lc)[i + l.p) + (l.p)2

:3
OK1 (li'p)2 and so on, The following



larly,

p(ctra)
A1(1+p)

p(GIt

- Ga(1+p) - a + a + pa
A1 (1+p)2

p)

p(

A1 (1+ p)

P(GR1_a)[(1+)_1.+ (i+p)2 (].+p3] an

p(0R1-a) P(i4)
A1(1+p)

262



(3.+p

pr2

(b) Aestudng a straight line trend, where p changes each

it can be shown that

gA +kai pbgb- L I +
--

Input r),rioe-trend deoreaeess

For a trend changing at a constant rate of p percent per

period the eaae legia deve1oed aboet

When the trend beet described

in p changing each period:

+ Ic - a

line, results

p2).

rice-trends

263



o' $ percent per year.

Yaarl: TC,=A

N1. bA + a

I c(bA + a) +7'S + d

P1.(bA+a)c(bA+a)dsY5*O*7'S
It 9 * (bA + a) c(bA + a) d and ,1 - 1..c for ease of writing.

2: T2 a A + 8 8

L2.c(bA+a)+d+bcOcb7'S+ 7'
(bA+a) c(bA+a) - d + be(1-c) b78(1-c,

- e(1+b) bfi7'S 75(1+.)

Tear3:

* * + e[1+t'i.i)] ?'s(l+bM

b/t + a + 1e[l+(l+b%] b7'8(1+bØ) - 17S(1+a)

c(bA+a) + d + c120[1+(1+bØ)] cbYS(1+bfi') - cb7'S(l

+ )' s( 2

(bA+a) . c(bAia) d+ b6[1+(1+bj (i-c) b75(l+bØ)

(1-c) bys(l+s)(1-c) 75(1+8)2

+ ebØ[l+(i.s.bfi)] bfi7S(1+bfi) tØ'78(l+s) 7S(i+s)

2614

In any application of these adjustments, trends in both input

and. output prices must be considered. As with kN, adjustments

for both trends can be applied to at the sane tiute, to give b

Developnent of equation Lor estimating total capital for yeai

when N - bA + a arid L + 75 + d and S increases at the rate



Xear tj: TC

TC

A + ol+(1+bØ)+(l+bØ)

S(1+b)12+ 7's(l+.

(1+b,)4+..,.+ /5(1+.

(l+b,ø)+
Y3(3.+a)12]

26

e(1+bØ)2 - bfiYS(1+b) bØ7'S(].+s) .75(1+a)2

-A+e+e(1+b) +e(1+bØ)2.75b,'s
73(1+.) b, YS(l+bfi) 1,, 73(1+.)

a A + el+(1+bØ)+(1+b .7S(]frb1$)2 .7'S(1+e)(l+b,)

A + ei+(1+b,)+(1+bfi)2+(i+bfi)3 7'8(1+b,d)3

7S(1+e)(].+b)2 - 13(1+e)2(1+b,ó) - 7S(l+a)

o[1+1+b,+c1+bØ)2.I+bM3] 473(1+bØ)

+ YS(1+a)(1+bØ)2+ 78(1+a)2(1+bØ)+ 7s(i+s)

where for the fi at year, TC the terms in de the aquar b *ck

eta, [ ], have a value of zero and, for year 2, the term ineide

the first equare bracket has a value of unity.

It will be noticed that the portion. of the model involving

each independent variable, N and S, develop independently of each

other, The first half of the left side of the equation develope

exactly the same as the xode1 involving N bA + a and L + oN + d

(Appendix Au).

Develo fent of an ad uetmant to the node1 to take incne tax into

accourt.

(1+b'2
L+bØ)13+ 75(1+ 2

(l+bØ)2+ 75(1+.)



Reviewing:

N bA + a

L.cN+d

Let T represent income tax for a particular year,

Pi

- (bA+a) c(bA+a) - d +

e(1+b9) bT1 £2

Year3z TC3A+8+e(1+b)

- A + o[1+(1+b]

bit+ + bO + ae(i+b)

1+bO)

T1( Ib%)

T1(1bfi) - bT

c(bA+a) + cbO + obo(1+bØ) + d.- cbT1(l+bfi)

Then

Tea

N1. bit + a

L1.c bAf a

-
(bA+a) c(bA+a) d

(Let 8 (bAca) c(bA+a) d and 0 1.-c, for ease of writing.)

rear 2: TO2 A + e - P1

bit + a + b8 bT1

c(bA+a) + cbe - cbT, + d



:+ + bO(1-c) + b8(I+b)(1.c) bT.

(1+b)(1u'c) bT (1*c) T

e[1+bØ+bØ(1+bØ)] bfF1(1+b) b

- bØT1(1+bØ) biT2 -

& + 9 + e(i+bø) +

- bT2

- - T2(1+b

hA + + [+ +
2j - bT1(

2

bT,(1+bØ) bT

d +b9.+(i+bfi)+(1.bØ)] (i:

- bT,(1+b)(1-c) - b1(1.'c)

b (1+bØ)+ (1+bØ)

- -

*

- bsT(1+b)

- bfi)

rear S: TC * A + e+(1+bp)+(1+bØ)2+(1+b)3],. T1 bT1

bpft1(1+bØ)
-

b1(1+b)2 b%1(1+bØ)

- -

A + [i+ (1+bØ)+ (1+bfi)
2 (1bM II - i

b,(1+b,ø) 21 T2 +bØ+bp'( 1+bfi)] T3( 1+bØ) -

+ eF1+(i+bø)(1+bØ2+(1+bØ3] [T1+

]frb%) 2+T3(1+b)+Tb

267

eW + d

P14 (bA+a c(bA+a)

-bT,



The present quantit
the amount S at the
is, W S(1+r).

W which in n years wili accumulate to
rate of interest r, compounded annually
See any text on interest and annuittes

Year ii TC:L - A +

-
where for year 1 the b racketed terms have a value of sere

and in year 2 the value of (1+b,)2] is unity.

Bere again (compare with Appendix 7) it will be noticed that the

portion of the model involving T develops independently of the

portion involving net income and living expenditures. The latter

is exactly th same as the developnent of model for TOj using

N-bA+aandL-cN+d (Appendix/tb).

Estimating discounted income stream from

In the process of deciding whether to consume or invest the

net ince available for "plowback", some estimate of the future

income to b derived from the investment must be made. Assume

that the new investment, F, has the ea productivity u the

previous capital used in the farm buineas, that is, the annual

income from P is N - kP, which allows for maintaining capital.

The income from P1 in production period one would be N1 kN? e

(P1 comes from a previous production period.)

The decision en whether to consume or inveat P1 is made at

the beginning of the period. The present value of kNP1 at that

tine would be kP1(i+r), where ur is the interest rate which

the farm £amiiy uses to discount future incomea. As pointed oit



(1+r)' + ... + (1+r

where n" in the number of years in the period over which the

future income stream accrues.

(b) Assuming that all of this net income is invested back into

the business each year, then the incore £Qr the 9thn year is:

N4 kP' (]frkw)"1

Derivation *

N1 s kNP1

kw(P.

ICN[P

) kP1(l+k)

269

in Chapter 11 (p. 33 can be used in three ways The formulas

for the present value of the income from P1 are presented on the

basis of these.

(a) Assuming that P1 ulU remain intact while *1] of the future

net income derived from is conaumed, end that will produce

the same annual net income each year, then the present value of

this income stream at the beginning of the year when the decision

is made, isx

Pv. }4P1E(



resent value of this

1 of N :
The present value of the income stream Lor n

n

id bes

To plow back" all of the, net inooe each year the family must

hold its Uving ooete at the current level end invest all of the

incremental income stream. In this case eath azmusl income is

not discounted and sumiied beoauee the income itresm viii not be

vailable for spending. Th, comparison to be made is the spend..

f P1 now compared with the present value of the income

La from P1 in the th year. The latter can be estimated

on (1), substituting n for i, (Note that Equation (2)

would not be used because the income tream would not be avail..

able for spending.)

(c) Assuming that the future periodic incomes from P

partly consumed and the remainder invested back into the business

and that the rate of consuming is k, then Equations & and 7

e 30, 31) may be used by substituting P for A. Each

net income may be discounted and mied over n years, in

order to compare its present value with P. To illustrate, the

t value of such an income stream, assuming part of N to be

d each year, would be

(1)



PV of N1 + N2 + ... + +

(1+rY + 1+: (1-k1) (lr)

k ( l_kL)

Th nost like]y assi

tinue to rise so that

that l.vi'u coEts will con-

Lhe trea. fro

271

consumed and part i p1owed Lack. Lt is nej to

look at the difference between nGt income stream available from

the total input capital over the next n years with and without

'p1ow backu. Without, the ouai ico'ie each year uld be eoal
to the current income, With picwbacku the annml income

would he estimated by q.ation 7 (p. 31).

Presumably the fanily would be i..ntertod in the income avail-

able for spendirg, althoth the increase in Assets due to accnmu-

latioris of ? would enter the decision. (The acnulated assets

are given by iquation 6 (p. 30). The present v1ue of the income

stream available for spen3in.::, ascLunin no plow back, i
PVna * kNA (l+r)+(l+r)41. .+ (l+r)

since each annual incorie remains the same as that currently avail-

able. Total input capital is maintained and all income is spent

on living. W repreonts "present value with no accrrlation"

and A is the total inp ..t capital available at the time of decision

including P3. The present value of the incoo troa: available

for spending, assuLn plow back" is

(1'-rY3 S.. +



)"3 +.,. +
ta "present val

ug L to:
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2
i+kj(l.ky)J (l+r)' + L1w(1_kL)i

_kL)]

n_1

accumulation". T1jj is

, e3time td by £quatton

where

obtained by

8 (p. 31).

lb. effect of "plow back" on the present value comparison of

income stream available for spending i. estimated by W -
a

Comparisons can be made for' various sizes of P1 as a proportion

of N by 'varying kL. (The proportion of net income irriested back

into the business is 1 - kL.) The gain in assets would be

A [1+1_)] n-I

Replacing k, and kL with regression equations

Similar estimates of the discounted income stream from P

mads when the regression equations Ii : bA + a and L a eN + d

replace kt and kL for estimating net income and living expenditu

in the capital accumulation model,

(a) Assuming that the future animal net incomes from P1 are spent

on consumer goods but P1 is m4itained intact, th. income from P1

will not accumulate, so that for each future year th. income will

be N : bP1 + a, where b and a have been determined empirically.

The PV (present 'value) of net income from P1 at the end of the

sear (call it Tear 1) Will be (bP1+a)(i+r'Y1. At the end of Tear

2 it will be (bP1+a)(i+r)2, ai so on, where r is the interest

rate used by the farm family to discount future income.



Thue the present value of the income from P1 for n years hence is

(bP1+a) [lr)*(1+r)....+(l+r)]
Assuming that each of the annual incomes from accumulated

capital is inveated back into the firm, which means that the farm

ily will, keep its lIving costs at the current level, starting

the current year with P, the income at the end of Year i will

be N (bP1+a)(l+b)ul (See Appendir A tar the develcqxent of

thia equation), The present value of N1 is

There 1 no stream of annual incomes fron P1 to be discounted and

summed because each annual income, except the one for the last

year of the projection period, will be invested back into the fi

and therefore will not be available for spending.

On the assumption that living coats will increase and at the

time some net income 'will be invested back into the business,

the decision as to whether or not to "plow back" some net income

requires a comparison of present value of incoie streas available

for spending on living, with and without 'plow back". Without

"plow back" the present value of the income stream for it years

hence is (ha)[(1+r)(1+r) .,(i#r)'4] where na

refers to "no accumu1ation' of capital and A refers to total cap"

ita]. accumulated to date, including P,. With p1ow back for it

years hence the present value of the income streaxi 1.2*

obtained by summing a scoun d value

Equation 19 (p. 19). Sea Appendix Au for
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+

+ [l+(1+bØ)](l+r)'3 + [1+(1+bfi)+(1+bfi)'l(1+r)4' +...
+ 1+(1+bO)+(1+bØ)2+...+(1+Ø)r1J (1+r)'nJ

where the third term does not enter the c*lcujation until Tear 2

and where Wa refers to FV with accumulation of capital

- (bAfa) - c(bA+a) - d

0-1
Then the effect of cepita]. accumulation on the present value com.

parison of the income stream avaIlable for spending is estimated

by W Coiipariaons can be made for aasumed alternative

values of c and d in the function L - eN + d. The gain in total

capital, due to accumulation would be:

A + e [+ (i+bØ')+ (1+b%) 2 (l+b

where the value inside the brackete[ ]ie aqua]. to zero at the

beginning of Tear 1 and one at the beginning of Tear 2.
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APPEIDIX B

1. Converting lIvestock enterprises costs frofn a basis of animals to

a per acre basis& for use in typing farms in the sample: To find the

number of acres required to support the animals costed in the enter..

prime sheets1' it is necessary to convert the animals to animal units.

Also it is necessary to determine the acree or land required per'

animal unit

Calculatin animal units for azin. raz1nz animals:

Using Morrisons feeding standards (S2, p. lOO1..]O08) the £oUov-

irtg annual feed intake in terma of therms may be calculated:
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Dai1r nnua1
require- require
ment Period ment

therma (da7s) (therms)

.9S x 365 2,171.25
z 75 367,

7.7 x 255" 1,963.)
12.0 x 110" 1,320.00

3, 283.0
continued

Ihese coats per acre era not accurate enough nor are they intends.
to be used for income calculations, They are satisfactory for
we:ghting purposes, however.

Oregon State University, Agricultural Extension Service. Unpublisha-
ed enterprise cost sheets, l9S-57. Corvallis, 1957. (iineographod)

1,000 lb. dairy cow (9,000 lb. of
3.5% milk)

maintenance requirements last
2 months of pregnancy

milk productions 9,000 lbs x
therms per lb.

Total annual requirement

200 lb. beef cows:
pregnant wintering
nursing calf

Total annual requirement



800 lb. Dairy heifer
500 1:. Dairy heifer

800 lb. beef' heifer
lb. beef heifer

300 lb. calf

110 lb. we:
dry period
pregnant: until 5 weeks before l

S weeks before lab
nursing

Total annual reqireent

growing period
fattening period

Thtal annual requirement

Using, as a basis, the annual require:unts of a 1,000 lb. dairy cow

producing 9,000 lbs. of 3 per cent ruilk, the following "animal untt

conversion ratioe are derived:

one 1,000 lb. cow
one 800 lb. dairy heifer,

growing
one 1,200 lb. beef cow
one 800 lb. beef heifer,

growing
one 500 lb. bf heifer,

growin
one 300 lb. calf
one ewe
one lamb, growng

It tmkes about .75 acres of irrigted tame

cent more for feed from other sources to feed one dairy animal mit
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1.00 :u1 unit

.62 an-ui unit

.67 a.niruul unit

.65 uLuui unit

a:i-ui. unit
.19 arii1 unit
.13 aul a1 unit
.06 aniru'a1 unit

crass pasture plus 15 per

1

Daily
require-
meritfters)

Period
(days)

Annual
require
ment
(trierms)

6,8
6.'

8.80
6.85

5.0

1.33

1.85
2.15

1.0
i.6

x
x

x
x

x

x
x
x
x

x
x

365
36.

365-
365-

185-

81

111'
35-

135-

135-
100-

3,102.50
2,i27.25

3,212.50
2,500.25

925.00

109.20

6.75
290.25

625.15

135.00
160.00

295.00



land may be compared favorably with Willamette

Da1z7 enterprise costs r acre:

The dairy enterprise (Interprine sheets)

averaging 9,000 lbs. of milk per year. Aaoume

Cows 25
Replacements:

heifers 800 lb. 14

heifere 500 tb. 14

calves 300 lb. 14

Cows
Replacements:

heifere 800 lb.
heifers 500 lb.
calves 300 lb.

calves sold (1450 lb,)

Acres required are 27.92 x 1.725 - 148.16

Cost (inputs per acre: l3,0% 148,16 *63.143

277

6 months during the growing season (28, p. 9). Assuming other

sources" produce feed with equal efficiency, 1 animal unit requires

x 1.l .8625 acres for 6 months. Assuming that winter feed

(for 1h. other 6 months) can also be produced with the seas tfiiflCyj

I animal unit requires 1.725 acres of irrigated land for a year. Such

Valley tame pasture.

a based on 25 cows

the following herd:

25.00 animal units

2.148 animal units
1.96 animal unit

6 animal unit

2).l0 animal units

1.95 animal unit
1.50 animal unit
.57 animal unit
.80 animal units

27.9k

(Assume the other calves were a].l sold.)

Acres required are 3Q.20 x 1.725 52.10

Cost (inputa) per acre ,1473 52.10 a $162.63

Beef enterprise costs per acre:

This enterprise is based on 30 cows, selling calves a

in the faU,



Sheep entezpriee costarac

Based on 0 ewes:

Backs
Replacements
Lsnbs

2

he census shows the average va us a!
Marion County to be $36.31 (5, p. lU)..

.2D animal units

.20 animal unit
1.30 animal unit

animal unit
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dinga in

Acres required are 8.26 x 1.72

Cost (inputs) per acre: $869 -

Hog enterprise ccst acre:

Bsad on 7,000 4- 200 3S hogs marketed, 3 brood sows. This

complement requires about 30 tons of grain. Replacements and a boar

would require acme additional, Allow a requirement of 30 acres.

Cost per acre is $1,317 -- 30 - $b3.90

2 Evaluatinjç crop1and in cases of non-response. Most of the farms in

the sample ware located on soils that were predominantly Wil1aae

Amity or Wcodburn series (Table , p. 133). A statistical test was

de to assist in deciding whether soil made a difference in values.

It showed that on th. basis of the ample, these three soil series had

the same average value per acre of cropland (Table 1). Th. hypothesis

of equality in value between any two of the soils could not be rejected

the basis of the t.valuee, even at the .30 level of significance, so

the estimates were pooled to give a weighted average of $336.31 per aciQ

The standard error was $12.315 compared with $17.98 and $23.37

the T, T2 and T3 mean values, respectively. Better estimates of



Table 1. Mean value of croplartd (without buildings) on three predomi-'
nant soil series, 66 saiple farms, Marion County, 1957

Mean value per acre
Number of estimates

Testing differences;

Hypothesiab

15

Ga].cu].ated
t-valuaa

1.3602
L3151
0. W9h
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t'valuaa at .10
level of signifi"

canco

1.692
1.706

a, hee alphabetical designations were given these scil series in
the preliiinary mapping of the new soil survey.

b. These abbrevIated equations are used to designate the following
hypotheses: uThe mean value per acre of T1 soil series is equal
to the mean value per acre of T2 soil series" in the case of the
first equation, with a similar meaning for the other two equations.

crop].and values were ayailable for 1958 from James's study (Ll, p. 292)

so where it was necessary to give an office evaluation to the land,

because of non-response, these 1958 values were used if a clear descrip-'

tion of the soil was avaIlable. In four cases, because of soil mixtures,

these values could not be used so the mean value calculated from the

estimates in Table 1 was used.

3. EstimatIng cross Income for cases of nonreu sense.

Whore yields were not recorded, the average usual yield reported

on well of the same type by other respondentawas used, Where yields

of a certain crop were reported b only one or two respondents, the

data were supplemented by data from a survey in Marion County * year

d.f.

3?



later (14, p. Th, 75)Z,

Where sales of livestock or livestock products were not reported

by respondents who otherwise reported a usual complement of livestock,

the annual sales were estimated on the basis of the complement of

breeding stock or laying hens reported. Because farmers were busy

when ths enumeration was carried out, it was very difficult to probe

for exact figures on sales of livestock and livestock products. Later

editing of the questionnaires revealed a few cases 'where reported sales

'were inconsistent with breeding or laying stock to such an extent as

to cause serious doubts about their accuracy. Rather than reject the

record, the sales were adjusted to a more reasonably consistent figure.

Each case was adjusted individually on the basis of judgment rather

than formula, taking into consideration replacement age, reproduction

rate and the closeness with which the respondent's estimates approached

b
these
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crosa the boar& adjustment according to a set formula

based on a constant per cent reproduction rate, number of breeding

or yields aced see Appendix D, Table

b For example, one farm reported l sows that averaged 1 litters

each, over their productive life. If these litters occurred every

6 months, the sows were replaced at an age of 2 3 years. If
they occurred only once a year, the soya were replaced at an age

of at least ii years. So the farniers report of 1* old sews sold per

year could be accepted as reasonable for "iisual' sales. However,

most of the records having 10-12 aows reported usual sales of 150

market hogs per year, whereas the respondent in the example re-

ported selling only 75. So his usual aalee of tarket hogs were

adjusted upward to 100, which is still considerably below what

would be expected. It was not adjusted to a higher figure because

other factors (e.g., investment in feed, housing, etc.) may have

made the respondent a below average producer.
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females, etc., wc d tend to artificially increas, the correlation

between capital investment (In livestock, in this osse) income.

Therefore, such a method was not used.

14s Methods used for estima and caloulatin

te*e that are included in gross expenses are: taxis share

of machinery operating coats; repairs on fences, buildings and other

real estate improvements; livestock purchases; the value of paid and

unpaid labor; ouato* work hired; tax*e; orop expenses such as

fertilizer, sacks, twine, veedioldes, inseatloidee and other sprays,

livestock expenses such as veterinar eer,ioes

and supplies, feeds purchases, pasture rent, breeding and registration

fees, bedding purchased, etc.; rent of equipment; fees and commission

paid; fann share of telephone and eleotricitr; farm share of fire in-

surance; hauling. Depreciation was also included here, although it is

not an operating expense and consists of the farm share of deprecia..

tion on machinery, the Uu8u*],I* depreciation on buildings and the

perennial crop 'overhead", Interest on debt was omitted. Social

Seourit payments for the operator were considered negligible by most

repoudenta so they were not included.

The details of thee. expenditure items and methods for

at some of them are as follows:

ohinerys Fuel oosts for power equipment were calculated

e annual hours of use reported, the hourly rate of fuel consueption
aaverage pric. of fuel in the locality. The coat of

Appe s, a. e or e pdoes.

water charges,
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lubricants was taken as reported, but wher's it was not enumerated the

following charges were made: trucks, .002 per' mile 01' annual us.;

car, $.O03 per mile; tractors and other special equipeent, .022 p.:

hour of annual use. & flat charge of $.00 per record was mada for

grease for general aquipiient. Licenses and insurance costs wers tabu'

lated and, whore not enumerated, the following rates were calculatd

from the tabulationi ar, $70.00; .ton truce, %6.Oo; larger trucks,

$6S,00.

Machinery repairs present a problem. Scme repairs are annual

while some are required less frequently, given yr an opera.

tor nay be fortniate and require only the annual repairs. Ou the other'

hand, unforeseen breakages may require repairs that last longer than

one year. Over the life of the machine both types must be met out of

income, The probler is that in a one-call survey the reported repair

costs for an individual farm are likely to distort the normal associa-

tion between capital invested and net income. To overccr this problem

5!

income,

It is not realitia

ge of the repairs for that farm should be charged against

charge en average annual repair cost for

eli farms in the survey to each individual farm becauae the farms vary

in the size and annual use of equipeent items. To take into account

this variation a formula was applied to each of the following cate-

gories of machinery for each farms half-ton trucks, other trucks,

belers, combines, autorobi1es, forage havestrs cane choppers, gene..

ral equimzent and irrigation aquipeent. The formul* for *13 but the



set two was: annual use x present value x an adjusting factor for

the category. The adjusting factor for a category was calculated thus:

average repairs for the categoiy
average annual use x average present value

The averages in the calculation were for all sample farm8 rcport

ing the item. Zero repairs were included. Care must be taken in the

first formula to apply the same annual use unit as used in th. calcu-

lation of the adjusting factor for the category.

The adjusting factor for general squipeent and for irrigation

qi1ment was: repairs per dollar of present alue. A weighted

average was calculated for the whole srple. The factor was then

applied directly to the present value of this equipuent for each farm

Tractor repairs were handled differently because they were pr..

judged to be relatively more important than repairs on other equient.

The problti discussed above, concerning annual and acre enduring re-

pairs and what to charge to a particular farni in a one-call survey

analysis, applied in the case of tractors. It was desired to us. a

formula for normal repairs that recognized inter-farm variations. Sis.

of tractor, age of tractor and annual use were all deemed important

influences on repairs so it was d!cided to use multiple regression te

ociate these with annual repairs reported. The following equation

derived from the data for 100 tractors reporting repairs (ser. re

pairs were included).

Appendix 1) for the average annua use, average
and adjusting factors. (Table



where

304414

T 2.9147U1 1.330212 0.023213 12.272

stinateti annual repairs in dollars

aize of tractor in drawbar horsepower

is age of tractor in yea

is annual use in hours.

.1122

The F..value is shown in the following

Variation due to Sum of squares d.f.

Regression 67o .79
Residual 3h321 ,6

Total 601830.1414

2814

of variance:

Mean squarea

2201.93 14.014
%6.88

It was therefore conclud*d that the overall regression was s

nt at the .01 level,

The following t-valuea were calculated for each regression co

e fflcien

t - 2.9
t* ,77

b3 ta .80

b1 was significant at the .01 level snd and 1)3 were not significant

t the .10 level of significance.

Thea it was concluded that only tractor size influenced repairs

ignificant]y.

To teat whether or not the relationship of repairs and size was

linear the following analysis of variance was applied to five sia

groups stratifted by drawbar hovsepowsr, -1b, 1l9, a-214, 25.29,



Table 2. Analysis of variarc. o.f tractor rpairsa
size rops fron sa:.;ole arms, 1957

fl

285

tractor

Varjaton
due to

Sum
of

soua

Degrees
of

freedom
ean

sivare F Remarks

Among sample 68731.75 Li l7l82.9L 3.06 O,9S df)
Linear regression 3636. 1 B636.5h 10.S (1,95 df)
Deviation from

linearity 3 3365.07 .60 (3,95 df)
Error 533098 ,f9 95 5611.57
Total (o18 30. 99

Zero repairs a ldod.

The F-value of ,0 is not large enoh at the .10 iev:1 of sini-

ficance to reject the hypothesis that the pu;p1ation regresston is

linear so the conclusion is that the reressi.ori is linear.

On this basis and on the bas:is of the multiple regression ana].y

it was decided to use a simple linear regression quation to esti.

mate annual repairs. The 1o11owin equation was fitted to the data:

Y 3.1U5X -

Where Y is the estimated annual reair in dollars and X is the

size of tractor orsenower.

b 3,1fTh7t was t ..Cicant at the .01 level

(F - 10.5789 with 1 and 98 decrees of freedom) and r - .3121. (The

true correlation is greater than .15 with 1 chance in 20 of being wrong

(21, p. 25Th).

On the basis of this eruation the fo11owin. annual repairs w

charged according to the drawbar-horsepower yro.ip into which a tractor

was categorized:



The farm share f cthery costs was calculated 'or cars an

trucks only. The follow.i : shares were used aceordinz tc the condi-

tions indicated:

Farm shares for cars on farms:

With half-ton track 2 per cent
Without truck (any type) !.0 per cent

Farm share for trucks on farms:

With car - half-ton trick 75 per cent
- other trcs 100 per cent

Without car - half-ton trtck 67 per cexit
- other trucks 90 er cent

These v*luoø are mcnt estimatec ud on the authora exc.rience

in previous farr surveys.

Machinery depreciation was calculated by the stratht-1 ne method.

The price paid by the farmer (whcii he acquired the item) converted to

l97 dollars (use 7) was depreciated. the period used was the

period from the time of acquir.n; to the t;e the srey plus the

respundent's estimate of the reiathing life at the ti f the survey.

For trucks and cars only the Laru; husincss share of the depreciation

was included.

(2) Bii1din.s: JLnn:1 chares for rcpirs and depreciation on build-

.s even more difficult to estim than for ;achinery. Tnere is

D-b horse ower Anrnzl repairs
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11.0
15-19
20-2! Si.00
2-29 67.00
30-Wa 99,00
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a certain amount of' repairing occurring at uneven intervals, some of

which last a short time and some for several years. In any single

yeat it is dif'icult to determine, from a brief survey, the repair

necessary to charge annually against the business, yet it 18 necessary

to make some allowance for them in a budget for capital accumulation

over time. The response on repairs in the survey was too unreliable

to provide data to ca1clate a formula to apply to every farm or

building. So it was necessary to develop a reasonable formula on

other bases.

Annual repairs depend mainly .pon the age of the building, its

size, the quality of its construction and the use to which it is put.

The writer was unable to obtain data or analyses from previous studies

in Oregon or elsewhere so it was necessary to resort to the following

assumptions :ased on his experience in farm surveys: (a) as the age

of a building increases, the annual cost of repairs on that building

as a percentage of construction costs, Increases; (b) with fairly new

buildings of a given type, e.g., houses, repairs are about proportional

to the construction costs of the building, but Cc) with older buildings

repairs are a smaller proportion of the construction cost for higher

coat buildings; (ci) the repairs as a proportion of construction costs

are lower for dwellings than for other farm buildings.

Since depreciation on a straight line basis is an annual expre8

alon of the value being depreciated, it was decided to calculate de

preciation first and thea arly the r:pair rates to the annual depre

ciation. The practical lietimes used for the various buildings are
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Appdendix D, Table 6 along with a table of repair rates USCda.

Those rates were applied to each building. The repairs on the dwelling

are & located to living ecet so that only the roirs au the reiaiinin

ildings are charged a,ainst 1ar incom3 in detsriuiniag net income.

A building whoae age exceeded the practical life aflowedb was

considered to be fully depreciated so that no depreciation was charged.

However, repairs for these buildings were calculated on the annual

depreciation rate arrived at on the straight line baia. The zimum

ages in the lifetime0 were used to apply the repair ratee The

straight line method considerably oversatiuiates the usual depreciation

on old buildings, especially on 1 rge old buildings having a

placement cost. To calculate usual aaaual repairs on these buildings

only ha3 of the calculated straight line depreciation was used.

Although it would be nh better for purposes of this study o

have empirical historical data on repairs for various types of buildings

under conditions found in the axrplo area, without those data it 8

more realistic to a sawie a formui.a ba ed on logic and experience than

to ignore the problem or to choose reair costs at random. Because

of the logic the repairs are in rsonable relative magnitude and the

experience basis will considerahly reduce the absolute na:iitude of

the error in annual repairs.

See Appendix I), Table
See Appadix I), Table 6.
ibid.
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The survey data on fence repairs wero adequate for calculating a

repair rate, based on repla t coat, to a p21y to tJoe farms for

which data were not ohtaned.

No repair cost was charged for wells or drainage. It was assurned

that only replaceenLs wold occur so that annual depreciation

sufficient.

(3) Taxesa The fundamental pr;)ection of cipital accumulation is

based on a farm business fr which the resoirees are fully owned.

Consequently taxes were charged for the real estate of every sample

farm used in the study, a'-d rent, where paid, was ignored.

In cases where the respondents were renting all or some of their

real estate, they usually did not 21OW what the taxes wore on the

rented portion. Also, a number of r$pL..ndent3 replies when later

checked, were unreasonable for the real estate and chattels owned by

the respondent5. The taxes for these cases and for renters were esti-

mated by applying to tLetr cropland acreage the weighted average taxes

r cropland acre reported by the remaining respondents with the same
btype of farm .

9.

(b) Other expensess No depreciation was allowed on breeding stock so

that usual livestock purchases wr included in expenses.

They were checked against pir acre tax rai reported in thesu
vey made a year later by S.C. James (ii, p.

The taxes reported by these latter respondents were taken to be
correctly reported.

The average tax rates are listed in Appendix 1), Table
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Labor chaes incLdd piid and .aipui' i'aa :.t the am rates,

without board and

ustorn work paid out iic1uding haa?ing coats, was taken as re-

porttc by the reaondnta.

.dre ansn.rance for all h:ilthna bat the dweliirv was included.

1espondents reported to al race, -ch as allocated according to

present values of te nml1thj and othor l:aildings,

Cost of seed was alclated by acrai snad, .sual rate of seed-

in.g and the price of the seed, which was taken to he the se1lin; prices

reaornd, ddin plants and new caneberr plants were c:lc].ated the

no a y. In aoxe canes it was necessary to resort to n.blished bu1le

tine for planting r.atcsb.

FertLiizer costs aa n occa&.oual reondent

reported the rate of appiiaation or the total tonna.e. Current crices

from the survey wer alied to these eases0.

The rainifr: -xpense ita a were ta:e as r.ported and are as

follows: sacks, kin, we ediides, inacticides, cidee, live-

stock sprays and d..s aectants, medL.aiaes, veter.ciar Lirs, bedding

fees, feed purcbasn, : rnfol, r tratoa facn, nedd1n costs,

rent for equipiont, o:J sions ater char telo one ad

electrictt (far .ara), aihar,

, See Appendix D, Tt>I 10, foZ these rates.

b. See Appendix 1), Tables U and 12, 1cr rates on lantia oad for
pricea.

See Appendix D, Table 12, for fertilizer prices.



() Overhead for perennial cropa: No charge as made for iewly

planted pere;nia1 cecps' but an annual cmriiead was :LrT t( tiose

perennial 1crops" for .Lch te returns wore included in the gross in-

come for the farm. The on i1 cast cf estahiishin; the

was divided by the years of esii&tod eeono:ie bearLrC. liTh of the

"crops
b the maino:xnnts gross craru expenses in-

dividual farms in i1e see up:-eix Tai1e 3.

a, rops here include Lerr ezrde, nut gIQVe3, riaer

b. See Appendix i, Table 13, for sched-le of annual depreciation
charged to perinii1 cxups.
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e ce
farm & build- Crop-
farm no. :5 land

vetk. oh. Operat- Peren-
nven- and irig nial

.sui.. O:6flSO8 cro.s
oilers-

2 3,393
7 8,7914

32 14,1483

35 14,376

143. 1].,067

1414 11,7614

53 3,810
61 1,786
614 5,331
65 9,7147
66 1,875
69 1,093
714 2,181
86 9,097

2,237

E2 26 14,968

143 3,680
148 1,7147

52 6,903
81 7,362
96 7,037

D 1 3,275
12 13,725
31 14,887
33 3,6141
37 6,019
38 8,877
39 12,1410
142 2,800
50 13,673
51 6,3.16
514 53714
99 17,222

19,000
69,300
31,350
25,500
114,000

67,200
1414,1400

10,700
35,181
71,1400
314,625

114,500

10,312
36,1438

20,350

65,325
30,600
11,100

17,875
55,200
32,1400

143,050
614,000

17,316
28,650
21,600
17,200
55,570
114,250
17,250
11,120
18,725
27,300

APPENDIX C

Table 1. Componente of total input capital values on 66 8amp].e farme,
Xari.on County, 1957

05
365
666

850
--

2814

2,208
5145

2,735
205
--

--
--
886

1400

2,600

1,2145
1,110
2,2014

14,8140
650

10,175
7,710
14,815

3,180

5,625
9,1405

10,200
6,500
5,525
1,1140

5,14145

10,141414

292

Total

continued

6,2140 2,390 90 31,218
10,555 14,9114 -- 93,928
9,195 2,709 614 148,1467
2,251 2,727 511 36,215

16,796 2,522 -- 1414,1485

8,037 5,528 336 93,1149

6,315 - 60,898

2,673 1,571 -- 17,275
17,1436 6,923 1,5147 69,153
12,675 7,888 3,1415 105,330
1,821 5,319 3145 14,985
2,980 1,380 -- 19,953

758 1,326 36 114,613

15,525 7,075 830 69,851
2,7 1,632 -- 27,1408

5,576 5,289 -- 83,758
9,692 14,181 278 149,676

5,710 1,7145 -- 21,1412

1,556 8,867 3,903 141,308

5,8149 17,814 -_ 91,092
7,329 14,1478 - 51,8914

22,397 16,825 114,861 110,583
19,1481 15,8014 1479 121,2,99
13,229 6,863 268 147,378

10,8145 5,325 -- 51,614].

6,538 7,683 136 147,610
10,382 6,266 678 52,808

13,887 10,1409 128 102,7814

3,133 6,593 272 38,553
6,0145 8,14914 162 51,1149

2,287 2,699 157 23,519
7,9148 10,6141 1437 148,570

19,1487 12,061 1,1416 87,930



Table 1. Componeüta of total input oapital values on 66 sap3e faraa,
Marion County, 1957 (continued)

vs '.ra eZ'en..
buildo. Crop.. inven.. and ing nial
in 8 land to Ut . ex ensee oro a

farm &
farm no

0

- do:
320

3,1450
--

3,3514
370

175
188
522
795

2,735
987

790
2,350

585
1,513
1,7140
2,050

598
100
2914

134
150

293

3 1,350 10,650
14 1438 3,500
5 3,592 7,500
6 3,237 20,500
8 1,3143 13,600
9 2,5114 26,750

10 1,995 16,800
12. 1,228 16,875
13 2,7145 17,085
114 1499 23,056
15 8,727 35,550
16 2,780 7,500
17 1,281 12,250
18 5,055 7,875
19 5,097 15,000
30 3,3314 18,750
6 16,565 33,300

149 3,076 3,675
63 670 7,800
67 1,830 7,800
70 2,095 114,125
72 2,1483 5,900
73 1,15 11,212
82 2,175 6,750
83 2,001 16,000
814 7,1458 29,100
87 6,099 11,880

27 3,928 18,626
28 2,8; 20,1400
314 9,1814, 145,750
140 2,220 114,600
68 14,028 141,100
98 3.1,056 35,6714

3,1014 3,0814 582 19,075
1,112. 14,071 633 9,753
7,7146 3,595 297 23,328

10,873 6,605 1,823 143,138
6,922 2,73? 9,612 314,508
3,762 14,610 2,385 140,1.55
2,14714 6,192 1,237 28,8148
5,276 S,5 771 29,715
2,821 8,011 2,001 36,113
1,752 14,3314 2,025 31,666

23,389 25,512 3,818 100,350
7,527 5,1451 3,920 27,5148
14,1488 6,1451 1,686 26,516
7,1403 2,262 359 23,029
7,1458 12,868 3,102 143,525
6,605 11,080 2,088 142,850
6,357 19,1466 14,762 82,810
6,1477 14,000 585 18,183

2145 9114 514 9,683
5,268 5,601 1,829 22,31414
3,186 14,737 730 25,0148
6,001 6,182 1,1418 22,172
3,678 3,1480 1,202 21,509
2,316 5,283 1,500 18,819
6,59? 15,716 13,972 57,021
B,2$ 11,931 1,267 58,978

14,813 1,033 27,071

7,1432 3,686 2814 314,7146
1,910 3,621 1416 31,586

15,711 114,083 2,9114 88,227
5,319 14,1460 659 28,771
14,606 6,100 9146 58,520
20,0% 8,680 2,339 79,8514



Table 2. Usual gross ineorne& and components for 66 sample faxs,
Narion County, 1957.

2914

Salea of
roved.1, Crop Lvstk. lvstk. Cu.tc Perq
acres a1es aa].ea oducta work sit ttype

& no.

El 2 76,0 5,195 -
7 198.0 9,399

32 1014.5 5,316
35 85.0 7,883
11 147.0 14,770
114 2214.0 10,326
53 120.0 8,016
61 53.5 1,7140
614 103.2 8,%h
65 238.0 23,7314
66 138.5 11,802
69 58.0 3,371
714 27.5 2,211
86 132,5 9,0147
89 55.0 2,826 971

353
535
3148

1,1425

250
2,1472

261

2,289

108
901

1,000

2,682

E2 26 201.0 5,801 6,7714 1,800
143 102.0 2,0143 6,922 2

148 30.0 81114 728 1445

52 71.5 2,375 2,1314 8,271
81 138.0 10,032 1,1147 18,122
96 io8,o 3,696 6,952 --

1 1143.5 Ij,020 14,758 214,000
12 160.0 532 1,965 18,652
31 111.0 3,991 1,000 9,11$)
33 191,0 1,799 2,183 14,300
37 148,0 510 1,51.10 11,523
38 143.0 1427 1,133 114,921
39 111.5 1,1181 1,925 12,775
142 38.0 9140 11,059
50 57.5 9314 900 11,080
SI 314.8 1,280 1475 1,908
514 53.5 2,000 805 11,275
99 78.0 -- 1,280 17,885

188
262

3,000 895
218

159

283

275

850

371 5,581
2.1? 9,977
169 6,921

311 9,25
14,770

11,835
10,917

2,652
12,1714
214,118
11,802
3,718
2,1173

17,913
14,o 16

814

165
213
398

614

160 114,535
82 9,562.

132 2,1149
307 13,362
72 29,373
82 10,731

337 33,115
519 22,1418
657 114,788
313 8,595
270 13,8143
210 16,691
698 16,879
3140 12,339
383 114,097
3S8 14,021
818 114,898
609 19,789

2. 1,500
1450

150 600
59



Table 2. Usual gross income5 aM coaiponenta for 66 a 4e farms,
Marion County3 1957 (continued),

3 35.14 5,197
14 8.8 7,808
5 18.8 2,837
6 142.0 1O,i314
8 31i0 5,692
9 82.0 9,797

10 148.0 11,106
U 11.2
13 314.2 7,836
114 29.8 6,957
15 118.5 36,780
16 25.0 11,14148
17 214.5 11,713
18 21.0 2,661
29 30.0 23,1400
30 62.5 15,898
36 111.0 15,328
1i9 10.5 2,31414
63 29.5 1,1014
67 15.5 9,667
70 19.5 7,162
72 114.8 9,582
73 314.5 5,168
82 22.5 14,920
83 140.0 18,970
814 97.0 10,900
87 214.0 8,396

M 2? 55.6 2,507
28 68,0 3,982
314 183.0 17,572.
140 36.5 14,136
68 82.2 8,703
98 170.0 11,14140

a

7,601
692

14,1430
302

270
1,120
14,360
1,2148

0 -.axn receipts o ex' an or
Since this is usual income, based on aaua
inventoI3r is included.

Includes impr'oved pasture, cropland sores, i nr,fa11ow, oroha
etc., but does not include the tarmstaad.

-5

5-

1,900

5-

295

-S
35

1,515
9,702

5- 113. 7,273
50 239 9,997

1147 600 222 6,137
290 1,750 335 137 7,1432

14,1498 -5 285 23,909
9,08? 1146 20,133

5- 85 8,1481

1463. 120 86 14,8714
141450 60 173 8,665
6,883 123 214,577

689 2,618 376 7,818
3,2214 1,600 286 13,813
2,175 27 2140 13,882

15 10,1149
3314 6,026
1147 9,91a
210 11,326
1400 6,2914
731 16,168
96 7,7145

7147 142,1142
2314 11,9814

75 11,788
1414? 3,108

25,570
589 19,1432

27,818
229 391414

142.3 6,212
130 7,938
15 14,372
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32 31
236

14]. 1499

1411 932
662

61 214i
614 31
6S 6o
66 130
69 137
714 29
86
89 311

76
1,082
1,383

6149
1,8148

897
1,322

39S
1,1143
2,01

27
821
1114

1,627
178

E2 26 318 900
143 11414 1,097
148 88 1436

366 322
81 631 396

1417 800

D 1 2,28S
12 614 2,628
31 18 1,30
33 2148 930
37 2914 733
38 1431 99S
39 799 1,70
142 263 727

717 977
292 380
1497 90

99 1,O3 2,2111

92

267
a-

1,833
110
66

311

198
32
68
614

31

11Th

continued
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Table 14. Components of depreciation, 66 saip1e farin8, 4arion County
19?

8%
i,87
1, 7114
1, 22
2,3147
1,9141
1,9814

639
1,631
3,3139

7 2
9S8
1416

2,1476
1409

1,21'S
1,333

211

9%
1,027
1,217

Ii, S93
3, 1122
1,889
1,177
1,061
1,6214
2,1401

1,778
703

1,07
3,690

30

16
3tj

112

173
729

68

7
32
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14 Components of 66 aa':].e fars, i1arion County,depreciation,

Includes buildings nornaflj used in the oprtn of tke fr'.
The house is excluded.

1957 (continued)

ar
type
& no. Buildin

Perennial
c*inr: crops Tota

3 1147 1476 208 831
14 67 98 171 336

5 182
6 238 1,259 1,187

775 131 1,078
2,6814

8 115 02 3 1,537
9 1214

10 135 399 392
673
726

U 55 1469 19 1,0113

13 208 313 882 3., L0 3

114 31 89 690 810

15 1,0314 2,305 2,077 5,1416
16 3.72 1,025 1,563
17 70 623 772 1,1465
18 2)2 696 110 1,008
19 220
30 2145

810 1,359
882 5146

2,338
1,691

36 829 1,1514 982 2,965
1i9 160 1468 3.26 7514

63 110 6 1]. 3.27

67 90 735 773 1,598
70 217 3714 1486 1,077
72 73 613 9145 1,631
73 199
82 307

1419 329
i62. 3314

9137
802

83 267 6i8 979 1, 8614

814 357 1,075 312 1, 71414

87 3148 1418 566 1,332

503 61414 123 1,270
28 223. 1415 11414 730
314 621 1,502 980 3,103

280
68 1142

68)., 21,6 1,210
698 370 1,210

98 1457 2,100 939 3,1496
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Table 5. Disposable net tcome, 1ivin costs and Ii i:eho1d size, 614
sample farms, non .owity, 1957*

Both disp sable net iuco id UYiTlc! O5+ fa r4J1

sites.
b. The allowances for unpaid far'L1y labor and depreciato have boon

added. It also includes income from Lon-.far surces.
Depreciation charge for fur'iture and eaipent has beon sub-
tracted.

d. In adult equivalents.

Farm
no.

Net
income'

Living
costa°

riouse-
hold
sized

Farm
no. :bce

Living
coet

House-
hold
size

-'dollars- -dollars-

2 3,623 3,136 5.7 10 5,8314 1,5148 2.0
7 5,771 1,50? 3.0 U 13,169 3,270 14.9

32 11,2132 l,7L0 2.0 13 9,712 2,796 5.14

35 6,568 1,5138 2.0 11 3,111 1,295 1.0
111

1414

14,3148
7,031

3,650
1,971

14.3
2.0

15
16

16,630
7,073

14,2614
3,141414

14,0
2.8

53 7,102 2,269 3,0 17 8,673 2,213 11.14

61 1,111 795 2.0 18 5,213 3,6214 5.2
614 6,229 3,130 14.1 19 12,822 3,051 14.6

65
69

17,730
2,338

14,217
1,06?

2.0
2.0

30
36

9,562
10,108

3,780
14,386

LI
5.11

714 1,1367 2,289 2.0 149 1314 1,9141 2.0
66 16,8141 13,717 6.7 63 916 1,009 1.0
89 2,1480 1,230 2.0 67 6,131 735 2.0
26 9,2146 2,031 3.8 70 7,1478 5,689 13.9

143 5,512 1,1439 1.0 72 5,250 2,699 2.8

148 1,11414 2,2114 2.0 73 2,857 1,14814 2.8
52 1,616 3.3 82 3,317 2,190 2.5
81 11,55? 1,1428 2.0 814 8,368 1,898 2.0
96 6,253 1,222 2.0 87 14,161 2,696 2.0
27 2,313 2,0145 3.6 1 18,390 3,770 3.6
28 5,01414 2, 3147 14.8 12 6,7114 3,362 3.0
314 12,0514 11,853 14.' 31 11,555 2,915 Lt.O

140 2,392 2.8 33 3,1470 1,270 2.0
68 8,1413 3,022 13.5 37 6,310 3,12? 3.6

3,270 3,3 38 10,825 2,317 2.0
3 3,878 2,14140 39 1o,714 14,100 5.7
14 J,53o 3,751 14.6 142 5,Th1 2,1476 3.3
5 767 7149 1.0 So ,936 3,511 5.2
6 3,7514 3,7147 14.9 51 1,372 1,739 2.0
8 3,3113 1,260 2.8 511 6,167 3,93? 3.5
9 6,1482 2,1417 2.0 99 11,518 14,149 6.8



Prices s

Table 1. Fuel prices for power eq.ix;.ent on 66 sample farms,
i'iarion (icunty, l97

Type of fuel

Tractor
Tractor dieael fuel
Corthine gasoline
Truck gasoline
Autoiobi1e gasoline

Source: Tabu.ation a

APiu:Lx D

V .1 Y. Yj.LJ Yf.

Unit

gallon
gallon
gallon
gallon
gallon

y data.

I..i:ib

302

Pi1 ce

-dollars-
.197

.19?
197
298
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Total Average

present present
ne No. valuea value

(7

Total Averazo
repairsa repatra

Total Average
annu;1'° annual
use5 use
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Table 5. Adjting factors for calculating usual annuci repairs for
machinery and e..cmet, 66 sanpie rion Gounty,
1957

SDeciaj General &
equi pnt irrigation
factor factor

(1k) x (6) (2) (7) (1) (5)

Tabulated fror the sur;e;r dzta.
Annual use f:L:ures for trucks and cars are in '000 mIles. Annual
use for other itevs are in hours. To apoly the factor to each
trucK and car the vehicle's annual use rust first be divided by
1,000.

(2)
-tb liars-

) (It)
-hours..

3. '..ton truck 23 672 29.21 23 90 3.93
2 Other trues 147 2,326 149.5)4 16 158 3.145
3 Baler 6 308 51.33 6 735 122.50
14 Combine 29 1,3714 147.36 28 2,638 93.i
5 Car 7 14,377 5.3.6 75 712 9.50
6 Forage harvester 5 267 53.10 5 14i8 83.50
7 Cane chopper 1. 50 50.00 2. 300 300.00
8 Gen. equiinent 76 7,172 2;.37
9 Irrigation equip. 50 936

(5) (6)
oilers-

1 20 7,203 360.17
2 148 31,053 6L6.9
3 7 7,369 1,052.66
14 30 31,939 1,061.63
5 73 83,933 1,11.9.76
6 5 5,14),? 1,089.32
7
8

1
71

69),
155,1169

693.75

9 149 119,33

.0206
2,231.914 .0222

l28,90.35 .00014
99,159.614 .0005
10,922.72 .3053
91,067.15 0006

206,125.00 .0002
.014613 2
.0078147



Table 6. 8timateda length of usef1 lire of buildng arid improve-
rents typically oturr n on sainle far s, lar1on County,
197

House built 191i7-1957
House built prior to 197
ilking parlor

iilk house
Barn or ho house costing over 42,O
Loafing shed
Silos (upright)
Poultry buildings
Other outbuildins
Wells
Drainage tile

Table 7. Replacenent costs of isprove:enis
County, 197

iO

2S
2
2
2S
Lo
30

Published data were not available. stimates were ;ade from
experience in other s:rveys in consultation with Professor . R.
Sittort, Farm 1anaement, Jepartinent o: A.-rLc1ture iconorics,
Oregon State Co1lce,

b. When a bujldjn was roorted to be older than this it was con-
sidered to be fully doprciated, It wn allowed the following
present value: House ) per cent ol' replacenent coat.

other buildings l per cent of replacement cost.

308

66 sample faxis, Marion

Fencing:
One strand electric

Three strand barted wire
wire with one strand

barbed wire
Wells:

Drilled
Dug

Tiles

a. Assuming cedar
gomery Ward and

27,69 ocr nile plus
3L.9S for the complete fence.

108,91 per mile.

9S0 per mile.

3ource: Lace], prices at urvalli, 19!7.

' 7.00 per foot with casing°.
No cost.

.06 per r00tb.

rod apsrt. Prices were used frojii Mon
ears-ioeouck ta loss, 197



Replacement
cost

Houses z

5,000 and less
5,001 10,000

10,001 - 15,000
I$,00]. - Z,0O0
20,001 and over

Other Buildings
with replacement
costs over 2,0OOx

$ 2,001 - h,000
6,000

£,00l 10,000
10,001 and over

are -1* ll
or less jears Jeers

par cent of annual depreciation

10 20

ID 15
10 10
10 10

20

16

Other buildings Replacenient coat x rate: sent
tel

30

309

Table 8. RS$a used to estimate usual annual repairs to buildings
on 66 sample farms, Marion County, iS7

Rate* 1eplacement cost less than $1,000 3 per cent
Replacement cost $1,000 $2,000 2 per cent

a. Est1mated on the basis of experience and he following assumptions .

The older the building the greater is repa&rsli aj a propor.
tiO of the construction coats;
With fairly new buildings of any given type repairs ar propor..

tional to construction costs;
With older buildings, for any given type the higher the con.
struction costs the repairs are proportionaUy smaller;

(ii) The rapairs st a proportion of construction cost are lower for
dwelling than for other farm buildings,

All of thsse assumptions are recognized in the system of rate above.
Rates were tested for reasonableness on buildings reported in the
survey.

b The rate is an *aumed annual average rate for all buildings of
this ago. Thus it is based on the average age, preswcahly one half
of the total life of the building. However, newer buildings would
have fewer repairs per $1,000 replacement cost and older btiil
would have more than the average. This ratio adjusts for age. Yor
a building for which present age equals half its life, the full
rate is used. ?or older buildings, more than the full rate is used,
and for younger buildings only a fraction is uaed The adjustment
may not be correct in quantity but it is in the right direction.

to
to
35 135
30

100
80

to 60



Table 9, Tax ratea per cropland acre by type of farit, 66 sample
fain, Marion County, l97

able :, Ghapter names of the so 8 thdicated
by theee symbols.

Weighted for each farm by total cropland acreage,

Cropland included improved paetur'e snc urnnierfaUow.

Scurcei Tabulation of survey data.



?icking $ Blackberries
Logans
Boyaens
Strawberria
Black caps
Prunes
Cherries
Walnuts
Filberts
I3earis

Custoi rates:
Hauling ilk
Conbining: grain

clover
Baling

70.00 per
80.00 per
70.00 per
8S.00 per

133.00 per
.!0 per

14.00 per
.014 per
.03; per

0.00 per

.26 per cwt.EQ er acre
10.00 er acre

er ton

Board and room are not th uded in the labor rates.

1a te
dollars)

ton
ton
tori
ton
ton
cwt

t.b
lb. dry weight
lb. dry weight

ton

311

Table 10. Labor5 and custom rates on 66 sample faros, Narien County,
197

Uou.rly labor LX) per iour

b. Source: James, . C, (Lii, e 230, 2814).
Other rates were from tabolatoic of surve data in the present
study.



Table U. Seeding and planting rates
County, 1957

Crop

Wheat
Oats and Vetch
Barley
Fail Oats
Spring Oats
Aust. Peas
Corn
Sweet Corn
Nixed grain
Aunt. Peas and
Rye
Alfalfa
Crimson clove

Red clover
Seed canary grass
Sweet clover
Red Feacue
Sudan Grass
Ghewingz Fecu
1aature i'ixtures:

Well drained r

Peony drained:

Prunes
Cherries
Walnuts
Filberts
Black-cap raspberries
Gooseberries
Strawberries
Boysenberries
Loganberries
Blackberries
Red raspberries
Potatoes
Beans

6 lbs. orch. gr.,
3 lbs. ladino, 15
lbs. ladino.
6 lbs. Alta feec.
rye gr., 2.3 lbs.

312

66 sample farms, Marion

Used where no estimates were given by respon
Source: Tabulation of survey data.

Rate per acre
106 lbs.

70 lbs and 30 lbs.
111 lbs.
98 lbs.

102 lbs.
100 lbs.

10 lbs.
8 lbs.

300 lbs.
50 lbs. and 50 lbs.

125 lbs.
13.5 lbs.

7 lbs.
6 lbs.
9 lbs.
7 lbs.

12.2 lbs.
20 lbs.
25 lbs.
114 Lbs.

Coarse in

Wapato woila
Other soils

6 lbs. Alta fescue, 5 lbs. rye
lbs. orch. or Alta fescue, 2i.3

6 lbs. meadow foxtail, 3 lbs.
white clover.

85 trees
65 trees
30 trees
85 trees

1,200 plants
865 plants

6,)O pl*nt
630 plants
700 plants
525 plants

1,500 plants
600 lbs.
23 lbs.



Table 12. Prices of seed2 setting plants and fertiliser uaed& on 66
sample fania, Marion County, 1957

Item Unit Price (dollars
Alfalfa seed
Red Clover seed
enland Clover seed

Ladeno Clover seed
Alsike Clover seed
New Zealand White Clover seed
Orchard Grass seed
&lte Fescue seed
Chewing Fescue seed
Creeping Rd Fescue seed
Strawberry plants
Blackeap Raspberry plants
Gooseberry plants
Raspberry plants
Boysenberry plants
Sent tam Blackberry plants
Austrian Peas seed
Yetch (hairy) seed
Vetch (other)
Squash seed
Oats seed
Barley seed
Wheat seed

Fertiliser
8-.i6-.16
6-20..20
10-20..
22% Superphophate
Boron
16..20-0Ie
Mmonium sulphate
Calcium nitrate
Ammcniwn nitrate

Used where neceésary to extend quantity estimates given by r
spondents or where no estimat. was given.

Bluestone treating oats (dollars) .67/cwt.
Cleaning and treating oste (dollars) 90/cwt.
ce * tabulation of survey data.

13

.31
314

lb. 311

lb. .36
Lb. .33
lb. .65
lb. .50
lb. .20
lb. .32
lb. .142
each .0185
each .01
each .0!;
each .05
each .0145
each 25
ton 66.00
lb. .111
lb. .08
lb. 10
ton
ton 143,00
ton 68.00

Unit Price (do.Uars)
ton 80.00
ton 70.00
ton 8)4,00
ton 50.00
ton 60,00
ton 80.00
ton 12.50
ton 614.00
ton 68.00
ton 86.00
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vorage cos
per

suare foot

Table l!. Average replacement cost5 of various types of buildings
on twenty of the 66 sample farms, Marion County, 1957

umber C
building
for avera

a. ource z Building assessment records for twenty of tbi sample
farms were available at the County Assessor's Office
at Salem, Oregon. The appraisal for theøs particular
farms was made in 1956 and 1957.

General purpose sheds 1.66 69
Low cost general purpose 1.01 21

Machine sheds .96
Low cost barnø 2. IS 9
Lean-to'a 4P85
Medium barns 2. b8
Loafing sheds 1.29
Poultry houses
Silos (upright) 5.27
ilk cooling houses 2.82

Garag.s I. b9 2
Corn cribs 23



Table for oectin. ca.itai accumulation uain !uation

For easy reference Equation 2 ia repeated he

TC A + a

/S[(i+bø')i"2 +(1+e)(i+bØ)1"3 +(i+a)

(1+a)t4(l+bfi)2 + (l+s)3(1+b/) +

7s [Second brackeJ;

without t

Third bra cket

TC with tax - (8)

- bTC1. a;

Federal tax exemptions;

Federal taxable trzci (13 J

hapter

(1) + ('4) (7);

)

[T1(1+b)i-2 + t2(l+bfi)t3 + Ti b,)

Tj2 l+bfi) + T]

A 19-colurin table can be eet up with the following column headings;

(1) A Original total input c*pita reazi;
(2) 6 (bA+a) - c(bA+a) 8 a (bA.i ) 8;

(3) [itrat bracket], where % a

('4) a First bracket];

()
(6) [Second bracket];



317

(iS) Fecieralincoio tax;

Social security tax, based on coluiin (12:

State taxable inccie a (12) (15);

State tax;

¶r (iS) + (i6) + (18).

The rows for the table are designated as Year 1, tear

Year ha 1957.

With the values for A, b, a., c17, ci and a the first eight column

can be filled out without a knowledge of the values for the remaining

eleven co1urnns, The reniaining columns require a knowledge of federal

and state tax oxeiiiption arid rates and social security tax rates.

The quantities inside the first two brackets can be calculated for

each year without reference to other oolumnn in the table, but the

quantity inside the third bracket must be calculated from year tO 70

as it depends upofl the values in columns (10), (12) d (19).

The federal tax exemptions for the estations for which Equation

2I was used were:

tsar lz

Years 2s 1,8OO

Years 5..7:

tears 8*19z J3,0OO

The federal tax rates for 1957 ware used. Only one rate was re-

quired as taxable income for no year exceeded ii3O0O. This rate was

20 per cent. Social $ecurity tax was calculated as 3-3/8 per cent.

The state tax tables for 1956 were used to calculate state income



lear

APk4NDU F

Procedure for rojecting capital accumulation a11owIn for projected

changes in price trends or input and livinj expenditure itenia. (Since

the trend of output prices is "flat", it La not necessary to adjust

for it in the projection.)

It is first necessary to calculate the percent change in price

trend for each year, The following table et out these percentages

for Input prices and prices of items purchased for livings

318

The next step is to set up a table with row headings Tear 1 (1957)

to Tear 19 (1975) and with the following column headings:

1957 258.8 278.2
1958 261.0 2.2 .850 2d1.5 3.3
1959 263.2 22 .814.3 2814.8 3.3 1.172
1960 265.14 2.2 .836 288.1 3.3 1.159
1961 267.6 2.2 .829 291.14 3.3
1962 269.8 2.2 .822 2914.7 3.3 1.132
1963 272.0 2.2 .815 298.0 3.3 l.IZ)
19614 2714.2 2.2 .809 301.3 3.3 1.111
1965 276.14 2.2 .802 3014.6 3.3 1.095
1966 278.6 2,2 .796 307.9 3.3 1.083
1967 280.8 2.2 .790 311.2 3.3 1.072
1968 283.0 2.2 .783 3114.5 3.3 1.060
1969 285.2 2.2 .77? 317.8 3.3 1.01i9
1970 287.14 2.2 .771 321.1 3,3 1.038
1971 289.6 2.2 .765 3214.14 3.3 1.028
1972 291.8 2.2 .760 327.7 3.3 1.017
1973 2914.0 2.2 .7514 331.0 3.3 1.007
19714 296.2 2.2 .7148 3314,3 3.3 .997
1975 298.14 2.2 .7143 337.6 3.3 .987



(1+Pj)(1+p2) .. .(1+p), where p 18 the deo4'al

expression of the annual percent change in input price

trend (p1 for Tear 2, p2 for Ye 3, eta.);
g + where A TC;

The product of colu plied by column (2);

(14) b1 b1 column

() Total input capital (for !ar 1, A and for each year there

after, add plow'.back);

b1TC1, that is, the product of columns (14) and ()j

N1 (net ince): add the value of a to coltrn (6);

eN1;

3 (household s

(3.0) Yj

(U) L1, which is the sum of columns (8) and (10) pltw tho value

t d;

(12) 1 + annual percent change (expressed as a decinal) in the

price index trend of liTing items for the relevant year;

(13) The product of columns (11) and (12);

(114) The federal income tax exemption for the members in the

(1) Federal taxable income, that is, column (7) minus column (114);

Federal income tax, based on column (is);

Social security tax, based on column (7);

"Adjusted gross income' for state Incom, tax, that

(7) mInus column (16)



State inccze taxi

P (plow back), which i column (7) minus the sum

columns (U (i6), (17) and (19).

h this table, each step in th. calculation can be done ye

ye adding P to T to get the foUowtng year' a total input capital.

Once A, beginning capital, ta known, the values for b can be calcw

lated for all of the years, without reference to the other compon

of the table.

320

by



Calculating b for

for capital accumui

Pj a N1

state tax

P1. bTC1

-

Appendix F

ach yeax

A?PE?DIX 0

when all other components of the model

givena

reder3. income tax - social secrity tax

.2 - .0337 + 609

39k) + .2E1 - state tax

321

te componenS.

where N1 a b1TO1 + a (T 11n total input cdLital for year

* c(bTC1i-a) + 75 +

annual percent increase in the trend of the cost of

living price Index, expressed as a decia1;

federal incone tax tax rate (N1 - exemptions)

(Let E1 represent exemptions.)

aocial security tax - tax rate x N1

Under * taxable incone of ,OOO the federal tax rate used was 20

percent and under a net in.one of S,800 the social security tax rate

used was 3.3/8 percent. Over the latter net income the social security

tax is a flat l62.

So, up to these incce levels,

(b1TC1+609) - (l+m)1 [.o9bTc+6o9)+7s+39I .2 [(b1+Tc1+6

Q337(b.TC1+6O9) - state tax (1)

Collecting terms z



b1 * - 1487.2 + 514.81(l+rn

+ state tax]

LTC1 [.76625 - .09(1+m)j] + 609 [.7s
(li-rn)4 (7S..3914) + .2E4 state tax,

Tran3posng and collecting:

.09

l+m)j( 7'SI3914) .2E + 162

.09(1+m) j

322

b. 1.66.65 + 514.81(1+m)j + .2Ej + state tax
+ TC .76625

When net income exceeds 14,800 the te

.03375 (bTC1+609) in !iquatian (3.) above is replaced by 162 with

the followIng result:

Since must be calculated year by year, a table is set up tb

Tear 1, Tear 2, etc. as row headings and the Ioflowing column headingss

(3.) P, which is 1,68]. in the example in Table 23 (p. 198);

(li-rn)1 (The values of 1t are given in itppendix F.)j

SI.81(l4m)1;

(ii) Column (1) plus column (3) mInus 1467;

(5) )'$ + 3914;

6) (l+m)1(7"S+3914), j,e,, column (2) x column (5);

. 2E;

State tax;

Column (14) plus column (6) minus column (8) plus column (9);

.9(14-rn)

.76625 - .09(1+

T



(iJ) Column (33) x column (12);

(1) b a column (10) divided by column (i1);

It is necessary to estimate state tax, column (9), by judgmn as

closeLy

N1 a + L(1+m)1 + federal tax + social security tax + state tax.

(7Sed)(l+m)1 + 2(Nj.Ej) + .0337N

+ atate tax.

Collecting all N terras and transposing:

N1[1-c(1+m)js. .2 - .03375j aP1+ (1+m)1(7&d) .2E1+ state tax

+ state tax] [.7665 -

a [coiumn (1) + column (6) column (8) + state tax]

+ column (12).

For state tax for Year 3. eubatitut* the value for Tear 1 used in calCum

lating Table 21 (p. 196; Appendix F). This wifl only be or 14 dollars

out, which will affect N1 r1ative1y little. Now use the thus esti'.

mated to go to the 5tate tax tables for the state tax, after subtracts.

ing federal income tax from Nj. Federal tx a .2N column (8) above.

Use the value thus obtained from the tax table for column (9) above to

calculate columns (10) and (1!).

Since net incoie muet be estimated for each year, it will be

noticed when it exeeda 14,8O0. At thi, point the following changes

ust be made in column headings:

Column (1)i change to Co1umn (1) plus Column (3) minus 148?N.

Add a new column, (Ba) after column (8). The valu, for every

subsequent year in this column i.e 1.62.

possible. To do this, estimate net income as fdflovss



Ni.

32l

Column 10 change to column (l.) plus column (6) minua column

(B) plus column (Ba) plus column (9)a,

column (12): ohaxgo to .




