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The acoumulation of capitsl is of prime importance for a large
sector of farming in which farm femily incoms is restricted by li=
mited resources. Tha rate of acoumulation by a particular farm de.
pends on the allocation of net income between withdrawals and savings
for investment in the farm. The close intermingling of the farm
business snd household provides the context in which the operator and
his femily make this allocation. In the competition between the firm
and the household, farm family decisions are aided bty a better under-
standing of their likely results,

Deciding whether to consume or save requires & comparisom of the
utility of present income with the utility of future inocome from
"plowed back" savings, so the future incomes must be estimated. As-
suming that income depends on total resources, the problem is that
of predioting the periodic growth of resources and accompanying changes
in income, The purpose of this study is to develop a methed for pro-
jecting this growth by exploring the msin variables involved.



tion to capital = annval net income-annwal withdrawals®. ILiving exe
penditures, income taxes and the social security levy were taken as
the important components of withdrawals, The latter two can be &
sulated directly from net income, but the first mast be estimated, as
must net income,

Regression methods are used to estimate the variables and the
following estimeting squations are used:

E=biea
LzcN #/8+4d
swhere: N ie usuval net incoms,
L is usval living expend!
8 ie bousehald slze in adult equivalents.

In the projection, total cepital changes anmually by the amount of the
fplowsback® from the previous year. The effect of trends in prices
of inputs, outputs and living expenditur ’
the modsl, |

Assuming inter-firm and intra-firm relationships %o be the same,
erossegectional aaufmalmumm gawple of farms in
Marion County, Oregon, were used to test the ralationships betwean
the variables. The regression coelficients were significant at the
+01 level. The wariable A acocounted for 39 percent of the warisbility
in N and the variables N and 8 accounted for 64 percent of the
variability in L. Variations in type of farm and soil serdes had no
significant effect on the relationship between usual net income and




total input capiiel, although the useable soil series were too olosely

Using two differiug farms, selected from the sumple for illnse
tration purposes, several projections of cspital sceumilation were
made, to demonstrate the use of the model and to note the effects
of income taxes, family size, level of living, level of management,
various oredit arrangements, and unpeid family laber. The affect
of adverse trends in prises of inputs and outputs is stresseds
Specific application requirves parameters derived from the subject

As a long run planning tool the method is flexible encugh t
incorporate planmed withdrewals in any year, antieipated change
unpaid laber, paramsters and price trends, and planned eapital re-
placements. Further exploration of its use is needed to refine the
estimting procedures and to further test the relationships among

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

soil conditiong.
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PROJECTING CAPITAL ACCUMUIATION FOR
THE AGRICULTURAL FIRM-HOUSEHOLD

CHAPTER I
INTRODUCTION

Background

A relatively recent development in agricultural extension is the
“farm and home® approach to farm planning., This approach combines the
economic planning of the farm business and the farm home into an inte~
grated treatment, In the words of E, J, Wesius it ".,.is concerned
primarily (a) with planning for the future, (b) with consideration ef
the family as a unit, and (c) with optimum use of the tetal resocurces
controlled by the family" (55).

. The Missouri Extension Service pioneered in this approach with
their "Balanced Farming® program (5%), which bagan about 1934 (10).
Although several states at varying times adopted the approach, it was
rather new, in general, until it attained national prominence as a
conasequence of the federal appropriation for extension work for 1953~
5L (55). Today, extension workers throaghout United States are think-
ing in terms of the expanded activity in farm and home management and
of how they can help the families in their decision making (8, ps 9h).

This comparatively new approach to agricultural extension has
developed with the growing realization that managerial decislons 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 money (consumption), and that it
is necessary to keep the twe in balance (5L, p. 20), Thus, because of
the close 1nt§rmingling of decisicns concerning the farm business and
the farm home, the *family farm® requires the combined application of
praductign and consumption sconomics both in extension education and
research, However, "“the effect of farm and home development on re-
search and instruction at the colleges seems to be limited. Very fow
states have oriented research projects specifically en farm and home
development problems® (55). The préaant study will attempt to cone
tribute somewhat to the filling of this gap.

Thus far the terms "farm® or “*farm business” and "home" have been
used.. To give these concepts more precision, they will be designated
as the "agricultural firm" or Ythe firm® and the "househeld", 4 firm
is a combination of resources organiged under one managerial heaé to
produce one or more products with the view to maximigzing prafitg,f A
househeld, for purposes of this study, is a group of people living to-
gether and making decisions respecting the allocation ef thgir pooled
income to various uses, to maximize group satisfaction (3k, pe 28, 416w
L17). Using thess definiticns the farm, or the farm and heme, will
mean the "firm~household” in the remainder of this dissertatione

In many agricultural households there is a competition between

the firm and the household for the use of income, Un farme 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 epers
ators have young families, or other types of low income farms, this
competition becomes important, and évan critical. One study points
out that "the degree to which business declisions and cholces in the
household are intsrrelated depends largely on the extent income or
capital is limited" (37, p. 39L).

This competition may net be important for larger farms where
business affairs and domestic affairs are conducted separatsly, as
with many non-farm buainaaaei, that is, the members of the household
are not informed ¢f the business affairs ner consulted in decisions
about the firm, but are concerned only with consumption deéiaiona on
the income "brought home® by the operator, One Califernia farm manage-
ment specialist has estimated that a "sizeable portion” of commercial
farms are of this type, which may bs 8o in California®, However, there
is a large number of farms, in the United States and in Oregon, fer
which resources érs 11&11:@:1” s relative to income goals, and which re-
quire more capital, particularly in regions where farm labor is scarce
er relatively costly, as it is in Oregon, and the income of each farm
firm depends largely on the assets controlled by the operator..

a. Reed, h. Doyle, Farm Management Extension Economist, Depertment of
Agricultural Economics, University of California, Davis, Personal
interview (1958).

b, Of the commercial farms in Oregon with sales of farm products
valued at $1,200 and over, in 1959, 53 per cent had sales of leas
than $10,000, For United States as a whole, the proportion is 65

r cent (78, p. 613). Sales of $10,000 would provide roughly
3,000~$3,500 net income for living and for capital accumulatien,
At current levels of living, competition between household expendi-

tures and farm investments could reasonably be expected when the
net income is less than §3,500.
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Freguently, under conditicns of low assets and low incomes, the
competition of the farm household with the firm is sirong for any net
income available for "plowing back" or accumulating capital. The
rural home is fast becoming a modern home., Rural slectrification, ene
of the most important events to affect the living patterns of rural
people in the last hundred years, the automobile and improved highways,
and other relatively recent developments, have created new rural liviag
modes or standards that result in sxpsndituraa for living at the sacri-
fice of capital accumulation that is greatly needed on many farms., DBew
cause of these new demands by the household, additional mativatién is
necessary to induce saving for accumulating capital.

When extension workers approach the problems of farm flnancial
management from the “farm and home®” viewpoint® they are in fact assume
ing that the family is the decision-making unit® (72) and that *,..there
is a general retreaat Qf benevelent paternalism as a prevailing type ef
family leadership® (5L, p. 17). If this assumption is correct, it is
another source of intensification of the firmehousehold competition,
and another reason for additional motivation for the necessary accumu-

lation of capital,

2. Heady has observed that, within sgriculture, the responsibility fer
capital accumulation falls more nearly upon the households than is
true for many other major industries, Corporate methods of financ-
ing do not exist to any important extent in agriculture {32, p.9).

b. One interesting finding of a study made recently in Ontarie, Cesnada
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 mads jointly by the operator and his wife (1, p« 3).



The Purpose of the Study

Where farm businesses are in the stage of growth wherein they
need to accumulate capital to inerease income, self-control is ree
quired in current consumption to leave a portion of income for accue
mulation, Such self-control usually requires high motivation®, The
purpose of this study is to provide a means for assisting in this
motivaticn,

It is assumed that & plan showing the future path of capital accu-
mulation on a given farm, its effect en income and the effect of con-
sumption on this accumulation, can assist a farm family in exercising
self-control in current consumptien by affording a clearer concept ef
the consequences of the decisions of the family., Also, such a plan .
could enable the vperator to see more clearly the effect on capital
planning of other uses that compete for residual income, for example,
liguid reserves held back for risk, life insurance premiums, and others,

The intention of this study is to provide this motivating and
plarming "tool® by examining the major facters invelved in the capitsl
accumulation of the firmehouseheld and, as a result of this investi-

gation, develop a method for estimating this accumulation for longer

2. Compare the Tollowing quotation: “...there is no mechanistic
relationship between size of incomes and savings. However high
incomes may be, saving ies always a matter of chuice, dictated by
human purposes and valuations, between present and future uses
of income. For this reason, the existence of goals for which
savings sre ngeded, combined with enough faith in one's ability
to achieve these goals, to translate desires into purpeseful
action to achieve them, is necessary for savings to ocour®

(38; Pe Lt)a
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periods and with greater accuracy than chance gueasing or rough budg-
eting provides, An integral part of the estimation ef capital accu~
mulation will be the estimating of the income associated with the

accumulated capital,
~ Importance

In addition to providing a tool for motivation to accumulate, cap-
ital planning, with some estimate of the rate of accumulation and its
effect on income, is useful in several other ways, A farm operator and
his wife, with a growing family, who are getting started in farming,
very likely have some long run goals, such as education for the childe
ren, comfortable housing, vacation trips, a good car, well bred stock,
an attractive set of farm buildings and machinery and perhaps several
other amenities. It is assumed that in many cases newer farmers, and
even more experienced farmers, do not relate present resources and the
rate at which they may grow, to ths’faturs income required to achieve
long run goals. With a knowledge of the probable future growth of his
assets, & farmer would be better able to estimaste the possibility ef
attaining goals, hew fast they could be sttained, the additional re~
gources he needed or the increase that may be reguired in the rate of
accumulatian‘to reach the goals, Also, if the necessary rescurces can=
not be cbtained, he may want to change to an alternative enterprise or
occupation that would provide the necessary income,. The family may
vant to modify their goals or they may want to “trust te luck® and
concentrate on short run planning, In any case, capital planning can
help them to make such aeeisiana ﬁora intelligantlygi



The benefits of estimstes of capital agcummlation in eredit
planning, both to farm operators and to eredit agencies, are fairly
obvious. For instance, effects of living costs on ascumlation and
therefore repayment ability, and on the rate of growth in insouwe,
constitute information that is vital for repeyment scheduling sa well
as for declding on loan aize and uses to be made of loans, Algo,
when loans bave long repayment perieds, the cbanges that may oseuyr in
living cogbs over the period must be taken iato asoomtbt. Estimating
the path of capitel accumulation could help greatly in answering the
question of whether to use a "paysas-you-ge" plan or oredit, to achieve
goals more rapidly. |

The importence of capital accumlation within agriculturs has been
noted by several writers, For emample, Tostlebs (71, p. 19) has neted:
"To & remarkable degres, farmers have financed the increase in farm
capital with their own incomes and savings®, He sees the need for a
greater emphasis on the study of internal financing of agrioulturs ya-
ther than the study of external sources. According to Spitze (65,pil)s
"ne of the most important financial problem of farmers reste vith the
acquisition and management of capital. By capital we mean past pro~
Steniforth and Day (66), in speaking of farm and home development,
point out that “development 1s primarily a eapital sseumulation problem,
The process of growth and expansion of the farm business u
sist of plowing the retwrns from limited investment funds back into
further investment to acoumlste a stock of working capital®.
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The key importance of capital accumulation within each agricule

tural firmehousehold complex and of understanding and predicting the
process, is widely recognized by agricultural economists and farm

management extension workers.
The Problem

The specific 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 preduction and consumption which they can expect, given pree
sent resources, they are immsdigﬁely involved in estimating the income
flow and the resource base required for the income, For a farmwfizm
the main factor, aside from menagement, that limits the income is phy-
sical capital, including land, sc 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 capitil
accumulation, 4ny farm and home planner, farmer or otherwise, must cone
sider initial réaaureeﬁ and rate of aacumulaticn, regardless of his
efficiency in organizing given sets of resources., Increasing his effiw
ciency may incrsase income but may not be as effective as accumulating
capital.

Many studies have been done on the amount ¢f capital needed, say
by beginning farmers, to provide a specified level of income, usually
some *minimnm level®, Several bulletins have also begn written on how

a. kiso, for the importance of capital to income and to the adoption
of technical information compare (35).
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to acquire capital to start farming. This study is concerned not with
these but with the rate of capital sccumulation that ocours after
starting farming, or after a certain level of assets has besn establise
ed,

Given the capital assets on a particular farm, it is impossible to
plan the rate of future capital sccumilation and related income with
certainty because s Jnowledge of gll influences affecting the rate is
not available, This makes 1t necessary to do the next best thing, that
is, to estimate them. The accuracy of such an eatimation depands upon
the extent to which the influences are understood. On some basls,
planning and estimating of future incoms (and capital acowmlation) sre
done contimvally, in some fashion, by most farm operators and thelr
families. Often they are assisted by extenslon workers, loaning agents
and others. Usally the plasning on a perticular farm is based on aver-
age yields and average prices for selected time periods, current cost
ghructures and eurrent living expenditures, with the ides in mind that
the future incomes sstimated must be equal to or above a certain minie
mum, Although it veries, the planning horizon is usually shert (17,
pe 136) and (48), relatively, because of the lack of understanding of
relationships involved and the effect of uncertainty on these relations
ships, Many mre satisfied with the relative certainty of a short here
izon and “trust to luck® for the longer run owtcoms (5h, p. 26). The
objective in this study is to provide soms degree of vefin
estimating procedure that will take into sccount the impertan
ences on capital acoumulation and will extend the plamnin
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There 1s & need for & method or a model o show the compatibility of
future goals with present assets and which would also enable congle
deration of such influences as the amount "plowed back® into the
business each year, the sffect of credit ia attaining or fallis
of goals and the effeet of household expsnditures on the whole process,

Specifically, this study will investigate the effest, on the rate

of capital scowmlation and associated income flows, of the consumption
and investment decislons of the farm operator and his family 4
allocation of net incowe.

avy concern of this etudy 4s the growth of saseta. Vm
of capital accumlation or depletion. The growth sherein

being secumilated, continues to the "mture® stage, During this

lahor and management inputs of the operatc

optisum level in that their marginalevalueproduct/

squated. The family obtains living ve

Some saving for retirement or future consumption may ocowr but it is
not "plowsd back® into the firm to increase its capital. In other
words the neb income and physieal capital remain stable®, The

2. Except for fluctuation in price level,
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retirement phase is reached when net income from the firm declines
and capital must be depleted to maintain expenditures., Here the
marginal value preduutivity of the labor and management ¢f the opere
ator and his family decline, relative to that of capital, and capital
becomes underemployed in that more rescurces could be used with it,

Without getting into a further discussion of these definitions,
they are sufficient to indicate that this study is restricted to the
growth stage, It is applicable to those farm operators and families
who need to increase their assets in order ito increase their incomes®,
This restriction will approximately define the length of run te which
the method will apply.

A further restrictien will be placed on the scope of the study,
in that it will be confined to capital accumulation genefatsd,wiihin
the farm firm, that is to say, from income deriving from the agricul-
tural operations invelving the resources controlled by the farm operw
ator and his family.

The farm planning that is implied herein, in prejecting capital
accumulation, will not be concerned with the dynamic adjustment ef
resources to find the least cost or highest profit combinations, per
se, but will take the following approach: Given thess, what 1s the
ef{fect of the firmehousehold's allecation of annual income on the
growth of, and income from, the business? The focus of this study is

on the financial aspects of the firmehoussehold's planning,

a. Every farmer plans but not every farmer plans to increase his net
income, Some who are less likely to do so are subsistence farmers,
high income farmers and retiring farmerse '
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Method

A prediction equation or model will be developed to project the
capital accumulation and asaociated income. The equation will be
based on the logic or theory of what occurs in the process of capital
accumulation by the agricultural firm-household. Empirical tests will
be applied to certain components of the model but lack of data pre-
vents an empirical test of the model for explaining capitsl accumu-
lation on an intra-firm basis,

Prequently the data available are inadequate for complete posi-
tive proof of a theory,; but this does not negate the usefulness of an
attempt to develop theoretical models as solutions to problems. Most
regearch in farm management and many other disciplines is aimed at
discovering or isolating generaligzed principles that enable predic-
tion. Even with known production coefficients and prices, it is im-
possible to predict exact ocuteomes for each farm because many things
can interfere during the period covered by the projection, But from
experience it is possible to develop standards or guides gnd methods
of thinking for applying them, that enable useful predictions. Fam
operators must make decisions continually. Many of these decisions
mét be based én theory that has not bheen empirically tested, at least
adequately. Bubt 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
variasbles, which in itself is a considerable aid in decision making, -
and to provide guides for obtaining the data required for adequate
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testing (13, p. 10)%. ,

In the theory chapter of this thesis certain hypotheses will bﬁ
developed to which empirical tests may be applied. The testing eof the
complete 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 thesis., Such a test remaing for the future snd
suggestions concerning this will be made in the concluding chapter.

A theoretical model for successfully projecting real economic
phenomena must be based on premises that are based on facts and naunlhp
must describe or simulate correctly the economic processes that will
occur over the projection period. Complete empirical testing of the
model requires both verification of the validity of the basic assumpe
ticn and determination of how well the model §escribaa real processes,
When theeries err in attempting to explain real phenomena, they fre=
quently err in the basic assumptions and thus, the empirical testing
of assumptions is vital to the usefulness of the model, Therefore,
although the projections made by the model developed in this thesls
of necessity will not be tested empirically, an important contribue

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

a. Day (17, p. 1i3) points out that ¥,,.a particular model is a judie
. cious compromise betwsen the conceptual understanding of an econome
ic process and the possibility of representing and testing this
conceptual understanding with real data," ‘ ‘

b. It is true that certain phenomena are not logically connected,
caugally, but their variations are clesely enough associated that
the bahavior of one can be used to predict the behavior of another.
However, the discovery of such association of variability depsnds
upon an empirical accident and cannot be achieved by & process ef
cansal logic.



possible from availahle Mh&; &ppmprhw statistical methods will
be used. |

The empirical tests will utilise data that were obtained for
ancther study (42) tbat vas not deaigned specifically for the thesis
The data wers obitained im a onewgall survey of a sample of farms,
farm for the crop yesar of 1957 was obtained. Among other things the
data contaln informtion on farm capital, income, expenses, and
living costs, all of which will be used for this study.

The remsinder of this dissertation will proceed as followst
(1) The theoretiecal projecting model will be
{2) This will be followed by a review of writings
appearing in the literature, that are relevant
sal testing of hypotheses derived from
the criticsl assumptiona on which the medel is
based, will be presented next.
(4) Some useful applications of the projechting
equations in the financial planning of the
(5) Some of the author's conclusions yegarding the
study will be stated and the study summwarigsed.




CHAPTER IX

THEORETICAL AVALYSIS OF THE PROCESS OF CAPITAL
ACCUMULATION WITHIN THE FIRM-HOUSEHOLD

Intraductian

The primery reason for the exi#tanea and activities of the
majority of farms seemingly is te produce income for the operator and
his family., Most 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 on the amounts of productive re-
sources controlled by the operator and his family and entering the
production process. No matter how efficient the eperator is, he
requires adequate resources for an adequate income, These resources
include those with éhich the operator starts farming and those he
accumulates thereafter, The rate at which he increases his incoms,
given his organizing ability, depends upon the rate at which he accumu~
lates resources., Since the operator's management and labor resource,
in the form of himself and his family, is more 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 resources
used in farming can be classified into the laber and management of
the operator and his family, all ether labor, land and buildings,
capital equipment, livesteck and funds with which to meet current
operating expenses. The last category includes funds to provide a
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minimum 1iving while awaiting the income from the production process.
A1l of these but the first one constitute “eapitel” in the sense of
investment in a buainess that produce a return and investment that
has alternative opportunities, It is this capital that 18 ascumme
lated as the firm grows .

It is recognized

that the aggregate quantity of resources en~
tering the production process is not the only influence on incomes
The quality of these resources is important as well as the operator's
cholce of enterprises, the production functions of these enterprises
and the efficiency of resource coubination imvolved in the process.
Quality is taken into mecount, theoretically, in the market evaluge

tion, which provides the common measure (unit value) necessary for
aggregating to deterd
For any individual farm firm, the choices of ways to combine
various types of resources are usislly limited to a relatively few
alternatives by the physical and economic eavironment, as well as the
managerial characteristics of the operator. Once the general entere

e the total resource quantitye

| prise combination has been embarked upon, the cholces are even fewer,

Thus, for a partioular farm with given management, the aggregate
quantity of resources as messured in units of value, is by far the
main controller of income at any given stage of growth of that firm,
After the beginning of farming operations, the capital accumms
lated thereafter must come from the income obtained by the operator

a. One form of capital bas beon omitted here becauss of the diffie

culty in measuring its productivity. It is the education of
management and laboy, sometinmes spoken of as "intellectual
investmont®, ‘
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and his family. This income may come from the business, from nonw-
farm employment and investments by the operator or family members or
from gifts, Another source of income is from capital gains resulting
from a rise in prices of capital assets®, This study is limited,
however, to that income obtained from the farm business, because most
farms interested in accumulating capitsl normally either dec not have
access to the other sources of income or this type of income becomes
available fortuitously.

The rate at which capital accumulates in the business therefore
depends upon the amount of the income and thebgrnpartien of the income
that is withheld from consumption, that is, saved, Since most farms
do their accounting in annual terms, it is more convenient and practi~-
cal for purposes of this study to use amual incoms, conswuption and
gaving.

Some savings may be withheld (from re-investment) for liquid re=
serves against aneartaintyb¢‘ Such reserves constitute accumulated
capital but they may not contribute mach to the future output of the

farm and therefore to future accumnlation of capital.

2. For capital gains to be converted to income, liquidation of the
assets must occur.

b. Here uncertainty consists of those unforeseen events, involving
costs to the business, which are inpredictable and thus cannoi be
insured, actuarially. Risk consists of insureable future eventis
that have a known probability of cccurring (3h, p. LlO, Lh3).
Reserves, that is, insurance against risk constitute a cost of
production, sre taken out of income annually and are not available
for capital accumulatien.
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In additien to expenses, capital maintenance, consumption, cap=
ital accumulation and reserves, the income of the firmehouseheld may
be allocated to one other recipient which is the Buresu »f Internal
Revenue, Other forms of taxation are accounted for in operating expenw
ses and consumption but income tax is taken from net income, and the
amcunt paid depends upon the sise of the net income, It has a more
overt effect on capitzl accumulation than do other taxes and therefove
it will be considered explicitly in this study.

It is apparent that all of these uses necessarily compete for
. the income cbitained by the firm-household, Operating expenses and
capital maintenance have first claim because they must be met to realw
ize any income on & sustained basis, The remaining four uses compete
for the net income after expenses and depraciation have besn covered,
This competition continually requires decisions by the farm operator
and his family and, as was poinied out in the introduction, there is
a much greater mingling of these decisions for a farm business than
occurs in non-farm businesses, because of the close assoclation betwesn
the farm firm and the farm household. Declsions are likely to be more

ratienai i the results can be estimataed,

- FirmwHousehold Choices

The only theoretical analyaia of the choices in reinvesting er
spending of income in the context of the agricultural firm-househeld
was contributed by Heady in 1952 (3L, p. L16-138) and (33,
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p. 1129-1132) although he had outlined the basic idea earlier (32).
He enalyzed the major factors in the competition for net income in
terms of alternative opportunities and choice indicators. The anal-
yais was not applied emplrically at that time and no model for pro-
Jecting capital accumulation was dmlaped‘. The analysis will be
presented briefly here, because it clarifies some of the mjer var-
iables involved in the choice process facing the firm-household and
it im somewhat related to the predicting model develeped later in
ﬁhis chapter, )

The analysis concerns famm family decisions on ths disposition
of a residusl annual income available to them after all payments have

been made from gross imomb

« For expoéitm:‘y purposes, this net in-
come will be taken to be that income ab;}wt which the opérator and
his family have to make only one deaisian, namely, how much to spend
currently on consumption and how much to re-invest for future consump.
tion (of the investment), that is to say, how much capital to acou-
mulate®. These alternative opportunities for disposing of the income
are represented by an opportunity surface, depicted in Figure 1 by a
map of curves concave to the origin, The Y.axls represents the our-
rent anmual net income and the X.axis represents the discounted future
8. In 1959 Loftsgard and Heady described a Aynsmic programming model,
for farm plarming, that spplies this theory to some extent (L5).
b. This net income will be defined precisely in the empirical chap-
ter following.

c. For the present, reserves and income tax will be assumed not to
exist.




- foregone and which is invested for fulure re

income derived from investing current income. Hach curve is the
logus of the combinations of current consumption and investment in
the future, for the anmual net income represented by that curve.
Curve :?’2 represents a higher income than curve Py, curve ?3 hﬁ@w
than Curve P,, and so forth, For curve P, the distance 0C repres
sents the total income currently available for conmumplion and maws
ing. mmsmmmwzmmﬁamefthﬂmﬁw
depieted by the eurve. The quantity AD is the pord
of the anmual income currently gonsumed while the quantity BC is the
ing part of the anmal income, surreut consuwption of wiieh is
8. ED 1s the dise
from the investweat of BC,

counted fulure income expecto

Figure 1
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The slope of tha’cums, et any particular point, has significent
meaning. If the slope is less than LS degrees it indicates that it
pays to invest, that is $1.00 of current income invested will return
more than $1.00 of discounted future income. Similarly, a slope of
more than L5 degrees indicates that it does not pay to invest®, Where
the rate of profit is 4, the slope is (1+i). The return to investment
will depend upon the forms of capital and the production process in
which the investment is made, The length of the period nesessary for
the chosen capital to begin proﬁ_ding a return affects the rate of dis-
counting and thus the discounted income alternative.

Concavity to the origin represents diminishing pmdneﬁiﬁiy 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 fim to encownter diminishing returns sooner; relative to the
proportion of current income '"plowed back", becesuse of the larger ae
mounts of capital associated with the larger incomes,

To determine the optimum allocation to investment or consumption
of current income, choice indicators ai'e required. In making the de-
cision, the farm operator and his family must balance the utility of
the discounted future returns from investment of current savings a-

gainst the utility of current income spent on consumption. The

a. Eiiner csse assumes thah one dolilar ol discounted income has the
gsme utility for the goods and services it will provide in the
future as the utility avallable from one dollar of current income.
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utility comparison is a subjective process that is diffioult to mesow

ure but the alternatives may be deploted by indiffevenges ourves such
as those shows in Figure 2. These curves show the combination of
Figare 2

Consumption in g

aw

Consumption in %2

current and futupe incomes for congumption, at any
ations) the choosers are lme
differents, At different points on a single curve the farm fanily
maintains the same level of utility with different combinations of
present and future consumption and each curve is the looms of all of
these points, at the income level indicated hy the eurve. For exam.
ple, at the income level of curve I, there is no difference 1a e
ti14%y betwesn the combination at point P (with OB of curreat cone
sumption and OA of future consumption) and the one at Q (with OC of

(consumption) level, among whieh (combd
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current consumption and OD of fubure consumption), Thus, AD of future
income consumed provides the same utility as BC of current income con=
sumed. If v is the rate at which future consumption substitutes for
current congumption then the slope of the curve at any point is {(Ivw) s
The convexity of the curves toward the origin indicates that a &iffern
ent discount {or premium) is placed on each increment of saving, that
is, the marginal rate of substitution of consumptien in one period
for consumption in the other diminishes for any particular indiffere

ence curve, At the highest income level, represented by the steepest 2
curve 11‘, it requires less future consumption to substitute for cur- 5
' s, RS

rent consumption®, that is, the atility Qf present income is less, ”;};53”;“ e

¥ "

relative to the utility of future income, for higher than for lower . m“&i;g, ot

. &
Nﬂ-\-«;, &

levels. In other words, a family on a higher curve is willing te give
up more current consumption for future censumption than on a lower
curve®, The propensity to consume éaelmes with higher inmma“.‘
These indifference curves provide the choice indleators of the operator
and his family for the optimum positions on the opportunity curves
shown in Figure ldg

2. BC = EF and it can be seen that AD is greater than TH,

be It must be remembered that future income snd consumption thereof
can only be obtained by foregoing current consumption, that is, by
saving and investing the savings, (

¢, This was partially substantiated in 1950 by a survey in Iowa {3k,
p. 125), 4 significant conclusion regarding the effect of income
level on propensity to save is that, even though optimum positions
may be atiained, the disparity in capital aceumalation and incomes,
between high and low income farms, may become greater over time,

d., Heady has listed several ressons why current consumption may have
& high value relative to future consumption and, scveral reasons,
on the other hand, why a high value may be placed on future con=
sumption (ssvings or investment) (3, p. L26)}.
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The application of the farm family's utility desislons or fme
difference pattern to ite consumption investment opportunitiss is
depicted in Figure 3 superimposing the indifference map in Figure 2
on the map in Pigure 1. The optimum combinations of income to be
and income to be re-invested for the future s
oseurs at the points of tangency between the opportunity curves and
the indifference curves. At these points the margimal rate of trunse

formation of cwrrent income inte future income (dimm}h is equal
to the marginal rate of gubstituiion of the consumption of cwrrent

Figure 3

Income in %4
W e

Income in tz

a. If mﬂ mm is "plowed Pack® into the form business, gapml is
ace '

be That is, ths mgiml rate of mmmmn of fn@szara ingome for
ourrent income in the tsanslormtion process.
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income for the consumption of future income. On curve CP, (Figure 3)
the operator and his family, that ia,‘ the household, would consume AD
and invest the remaining portion, BC, of the current annual net in-
come, to obtain BD in the future®,

To apply this anaslysis to the problem of projecting capital aceun-
mulation for the fimm-housshold, it would be necessary to assume that
BC is re-invested in the farm business. Also required would be (1) a
knowledge of the functional relationship between BC and the future
returns, BD, in order to estimate ED, (2) knowledge of the rate at
which the fam family discounts the future insome stream, (3) knowl-
age of the indifference map of the farm family, depleting the func-
tional relationship between the present uiility of the consumption of

ourrent income and the present utility of consuming incoms in the fue

ture. All thres requirements must be related to specified time pe.
riods in the future and are thus subject to uncertainty. Each of the
three presents a difficult problem. It is quite apparent that the

‘competition between consumption and capital acoumulation involves a

eomplicated series of decisions that must be made on the part of easch
farm operator snd his family.

The indifference pattern depicted in Figure 2 must be supplied
subjectively by the farm operator and his family and no method is a-
vailable for its empiricsl 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

a. See (i, p. L25-L25) for further explanation of these diagrams,



its income, by (1) estimating the incoms from the investment, (2
counting the income to the present and (3) maldng the choloe
parison, it is, in effect, locating ite deeislon at & point of tan=
gency depicted in Figure 3, if for ve-investment it foregoss from
sonsumption the maximum amount compatible with its subjective con
suming goals and invests it to bring the highesi rate of returs. A
model will be developed, in the nexb section, to project capitel ae-
cumilation based on some of thess choice considerations., The model
will recognisze them implicitly without explieitly developing timew
transformation or time-indifference curves.

The analyais will begin with a given asnmual net income from s

farm for which resources are organized or combined st the optimm
ombination of a:il expept management, for which there is excess ca~

pacity, This assunmes t&mt_ the mamagement problem of the opiimum
combination of other inputs has been solved. annual net income
will be defined again as the residual income available for consumpw
tion and saving or investment back into the firm after allowing for
operating expenses (which include insurance against risk) and cap=
ital maintenance (depreciation) end adjusting for net inventory
changes and farm perquisites (incoms im kind).

This net income is allocated to one or all of conaumption (inw |
cluding gifts, charity, ete.), ssvings and income tax. Sevings, in
. Savings are defined hers as incoms not consumed,
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turn, may be allocated to investment in the business and/or resources
against uncertainty. All of the net incowe is accounted for by these
jitems so that any one item can be determined if the others are known.
Thus, for any income period, the amount "plowed bask” lato the busle
ness will bs the net income mimus the portions consumed, padd out for
income tax and withheld for reserves. If no oubmide income, from
such sources ag gifts aud non-farm employment, eaters the firm, the
capital that is ageummlated will depend entirely upon these items,
Bach somponent, of course, is subject o many iasfluences. The
problem is to isolate the important thimgs that influence these come
rate them, along with the components themselves,

ponents and ingorpors
into s time series showing the rate of caplital accwmlation per pew
riod.

The most lmportant component in the anmual capital accumls
is anmual net income, It depends on several important influnences,
which must be taken into comsideration when making eny projection of
capital acoumulations (1) the total quantity of resources enteriag
the production proesss, (2) the organisation or combination of these
resources, (3) their quality, (4) the weather and other matural faoe
tors, (5) the prices of products end input factors snd forces influ~
encing these prices.

The mext lmportant gompoment is the amount of anmual income eone
sumed, that is, withdrawn from production permanently by expenditures
or family living. It is influenoed by such things ae size of family,
size of ammual income, family epending habits and needs.
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Of the other two components, reserves against uncertainty dew
pend upon the non=liquid reserves owned by the farmer, the eredit
available to him, his attitude and that of his family towsrd uncuexw
tainty, and perhaps others. Income tax is influenced by the tax rate

In order to simplify the discugsion for the present, reserves
from the othed two compoments will be absizected, The eurrent walue

of the total amount of impute, except operator's management and labor,
entering the production process, will be used as the main fuctor ine
fluencing net incomwe. The quality of imputs will be presumed e
mrkets, which competition remults in the inolusion of an evaluation

of quality in their prices. The combination of resources may be taken
as "glven", for a given type of farm, that is, the relative proportions
of resource inpute that deterwine the type of farm and are expressed by
the type of farm, will be assumed to be stable, allowing only for an
inoresse in seale. This assumes that the operator has umsed menage-
ment capacily so that mansgement san increase im proportion

inputs. The effects of matural hasards and changing pries on income
vill be assumed constant for the present. The simplification of ualng
surrent walus of total inpuls as the main fagtor influsncing income
permite the use of the ratic of net income to tolal inpuis to estde
mate the net income for a given firm when total inputs are known.
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To aimplify 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 mein influence, This enables the
uge of the ratio of consumption expenditures to net income to estimate
enditure when net income is lmown,

Thus, to estimate the income of a farm for a givenm year, the
following equation may be useds

N = logh (1)

where N is net income {as defined) in dollars,

4 is the value of total inputs and

Eﬁ is the ratio of net income to value of total inpuis,
To estimate the amount of this income that would be mamd; given
the ratio of consumption expenditures to net income

L= kLN (2)

vhere L is living costs (consumption expenditures),

N 48 net incoms and

k; is the ratio of consumpiion expenditures to met ingome,

L= kﬁ = k;}:n& (3)
Neglecting the proportion of net income going to income taxes and
rOsServes,

P=Ha~L (4)
where P is the amount of anet income available for re~investment
(®plowed back™).
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a. Soe Appendix AL for the derivation of this equation.
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vhere i is any particular year. From this the followin
ables

M=l 0, | @
Iy =k k%0, , and {8)
Py = ky (k) 70, (9)

Equation 6 is based on goveral assumptiongs

%« That sll of the net imcome not consumed (N=L)
is invested baok into the business; and that
this invesiment is all productive and not made
sized tractor bought to keep up with the neighw
bors;

2+ That ky remsins constant as total capital in-
creasss;

3« That k; remaing constant with the increases in

4 That variations in totsl capitel acoount for
variations in net lncome, or are highly coww
related with other factors that do accunt for
variations in net income; |

5. That variations in net income asccount for varia-
other factors that do account for variations in
living costs,
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411 of these assumptions provide hypotheses for empirical testing.
The best statistical testing of Equation 6, as an hypothesis for
explaining the path of capital accumilation, requires historical ﬁata
on individual farms. This frequently is impossible to obtain. How-
ever, the equation may be tested by logical examination and statis-
tical testing of its component parts. The importance of A, ly; and
k; may be readily seen, and these are the components or paramevers
on which this study will concentrate the empirical testing. Assump-
tﬁ.om 3 - 5 will be tested empirically but, due to lack of suitable
date, Assumption 1 will not; nevertheless it will be considered wheﬁ
the effects of reserves and income tax are discussed,

Choice Altermatives
The preceding analysis assumes that the choice has been made as

" to how much of net income to invest back into the business. The

ratio kL aexpresses the result of the choice of the farm operator and
his family betwsen 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 mﬁumirxg to the busi-
ness the foregone present income. This future income is the sum |
total of the income stream produced by the investment, discounted to
a present value, mainly because of the time preference of the farm
family, The actusl utility comparison is subjective and, as yet,
unmeasurable,

Fature income from Pl would vary sccording to the decision of
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the farm family on three alternatives: (a) leaving the original
"nlow-back", Pl’ intact and consuming all net income derived there.
from each yeari (b) investing all of the net income from P, back
into the business each year to accumulate income to be used at some
future point of time, in which case the expenditure on living, that
is current at the time of decision, could not be exceeded; {e¢) con-
suming part of the net income from Pl and plowing back the residual
each year. The last altemative is the most likely to occur, since
Pl and its net income usually would not be earmarked but would be
integrated with the total imput capital and the net income of the
farm business. The 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
Mtimbes of future net income and living costs and the importance
of the discount rate used by the femily, may be readily seen from
these formulas. Methods for providing these estimates and identi-
fying the discount rate are worthy objects of research.

Relationship to the Heady Analysis

Utiliging Figure L, the foregoing analysis of capital accumu-
lation from the viewpoint of savings invested back into the farm can
be related to Heady's opportunity curve - indifference curve analysis,
outlined at the beginning of this chapter. As in Figure 3 (p. 2k)
the present income available for consumption in the present time pe-
riod, hl,g is represented on the Y-.axis and the future income avail-
able from investing income in 'cl is represented on the X-axis. The

indifference curve, II, depists the substitution of income in 't.z for
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consunption of income in ’al. The line %@1 depicts the rate al which
if invested back iatn the buw

income in tl produces income in tz,
giness,
Figure 4
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In terms of the "savings® amalysis, OF represents net inmcome N,
from any peried "i®, OL represents L;» the portion of N; that is
consumeds Li represents P, that portion of N,, available for ine
vesting back into the business. PisﬁihLiw@N»%, and is
determined by k;» k; is represented in Figure 4 by OL/0N. OP re=
presents the future income from the investment of NL=P; « It 1s
determined by ky and F;. A straight line, HN,, depicts constant
marginal productivity of the income invested back into the firm. As
vill be seen later, it does not depict a constant ky for the total
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capital of the firm; ky is constant ‘only for the marginal increment.
Pﬂ. may be thought of as a marginal inorement for the fim és a whole,
The slope of the indifference curve, II, depicts the household's
marginal rate of substitution (m.r.s.) of income in b, for income in
tl‘ This m.r.s. 48 equivalent to "r%, the farm hauaeﬁold's rate of

‘discounting future income. In the diagram, m.r.s. is in terms of the

whole time period, '&.2,- whereas r is usually expressed as an ammusl

rate., If r is expressed for the whole futura time period, tg, then

it 18 equal to the m,r.s. expressed in percentage.

The Heady analysis of the choices involved in capital aceuwmu-
lation by the firm-household does not take into acaount the firm's
totsl capital (beginning capital plus accwmilated capital), although
the two approaches are related in that LN in Figure L is the apnual
capital accumulated, P, in the "savings” approach. It is well to
note here that for either analysis, the iaathama‘biéal demﬁ.ptiou’ of
the path of capitsl accumulation, depends on regular relationships.

This limitation affects the conformation to reality of both analyses,

because of the variability in resl-life data.
The usual level of income, the form of capital into which P, is
converted and the amount of P, are all likely to affect the consump-

tion - investment decision. :'ho form of the capital influences the
period of waiting for a return. The longer this pericd, the higher
the rate of discount is likely to be, especially 4f the purchasing

power of currency is declining, If a farm family with a relatively

low level of living and low capital has a small 1’-‘2, the pressure to
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spend on current consumption 4s likely to be high in comparison with
larger farms having higher incomes. There may be a tendency to dis-
count returmns from small investments quite highly, If the amount of
Pi is higher, the operator has a wider range of opportunities for
investing with likelihood of larger returns, which he would dis- -
count less. These are some reasons why small faerms find it so dif-
fioult to reach a size where tl:a rate oi' capital acoumulation is
reasonably rapid,

The farm family's rate of discount and its utility comparison
of current and future incomes are subjective and impossible to quane
tify end measure by methods available to date. Much study is re-
quired to do this, However, the basic thesis in this study is that
future income from ?1 may be estimated with more accuracy than a
random estimate would provide, and thereby afford infermation for

more intelligent decigions.

Discussion of ky

One of the hypotheses to be tested in this study is that kw
remains constent with increesing capital (p. 31). Since ky = net
income/total input capital, the size of ky and the changes in this
ratio, depend upon the gize snd direction of changes in its nUmMer-
ator snd denominator, so the changes that occur in lnﬂ as eapiﬁl
inoreases depend on the conourrent changes in net income., If net
income increases proportionately, lr,z will remain constanty if net
income increases less than proportionately, ky will decrease; and
if net income inecreases more than proportionately, kﬂ will increase.
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Associated with the hypothesis of a constant ky is the postula-
tion herein that N = kyA, which implies another hypothesis that will
be tested, namely, that all variation in N is accounted for by the
veriation in total input capital (p. 31). In mathematical ‘tfems, N is
the dependent variable to be estimated from A, which is the independent
variable. kB is the regression coefficient and is derived empirical-
1y‘. Error in‘psmdietion may be caused by the failure of variation
in total capital to account for all of the variability in the net in-
come, N.

Net income 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 vsriation
in these components that is not attributable to variation in vslué of
total input capital are (a) changes in gross reseipts due to variations
in natural eonditions (weather, disesse, pests, weeds, etc.), to
changes in produet prices, to changes in operator's labor and menage-
ment and to changes in input proportions and (b) changes in input
prices,

Varistions in gross receipts due to varying natural conditions
can be controlled to a considerable extent by investment in weed,
pest and disease control, in irrigation, in fertiliszer and possible
other similar measures. To the extent that such investment influ-

ences output, the variability in output not accounted for by

2. 1f it is for & particular farm it must be derived from that farm's
history of its ratios of net income to total imput capital.
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variability in total input capital is rveduced.

The posaibilities of changing impui proportions without chang~
ing the value of total imput capital are iimited, I is true that
excess capacily may exist in some inputs while other are limiting,
bat it is nol eagy to mibstitute limiting factors for excess caw
paoity, which would be necessary il value of total imput eapital
were not affected. Usually those items having excess capacily are
not divisible and therefare camnot be partly substitubed.

Variations in the qﬂa}.ity of inputs, includiag labor, will afe
feot cubput and therefore net income, If there are no imperfections
in the factor mariets, price will express variations ia quality and
will be imcluded im the walue of icial inpul capitai. For esamuple,
more productive land will have higher price than less productive
land and the same acresge of each will affect the value of total ine
put capital according to produetivity. Insofar as sarket luperfece
tions do mol permit price Vo express quality, varlations in telal
input capital will mot sccount for variations in net income.

To sonmider the effect on nel income, of an increase inm capital
from year to ysar for an individual farmer, assume natural haszards
and weather to be held amaﬁama. hliso assume that the operator's
labor snd mansgement incresse in proportion to inoreases in capital
inputs. The effest on met income, of an increase in tobtal iaput

a» This cen be justifisd, to a considerable sxbent, on the basis of
the contributions of irrigation and improved techoology to the
redustlion of these hazerds. Thia ls the only assumption that
farm operstors can make on the basis of experionce because of
the random mature of such natural influences. As the projection
period lengthens these effects will tend to average out.



capital, can be postulated under the assumptions of aanstmt'pricas
and of chenging prices.
l, Assuming constant prices:

When physical amounts of capital inputs are ineressed propor-
tionally and gross receipts increase in the same proportion, net
income will likewise incresse in the same proportion. However,
annual inecreases in capital, available as investment back into the
business, are small, relative to total capital, and are not likely
to be distributed over all capital inputs, but are likely to be
allocatad to one or two of the most productive types of capital
each year. Thus a change in proportions would ocour, Oress re-
ceipt would increase, the amount and proportion depending on the
new combination of inputs. Operating expenses also would inorease,
the amount and proportion depending on the type of capital, ‘ﬂxad
or opemtfmg‘; |

2. When the addition to total capital 1s in the form of operatil
capital, a one percent increass in total capital would con-
stitute an inerease in operating expenses of considerably more
than one percent, simply because cperating expenses are only a
part of total capitel, usually less than hslf, Thus, for net
income to increase in the same proportion ss the increase in
total capitsl (to keep ky sonstant), gross receipts would

necessarily have to increasse by more than one percent, although

not as much, proportionslly, as operating expenses. If the
addition to total capital is in the form of fixed capital,
usually, but not always, there is crested sn accompanying in-
crease in operating expenses, which would constitute another,
additional increase in total (as defined here)., Nevertheless,
the proportional inecresse in gross receipts, required to give
a proportional increase in net income that will keep 5
ema:rit, is less than in the case of addition to operating
Gapi Ble
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Depreciation would increase only if the capital inoreasse is in
the form of fixed capital. The effect on net income would be to
increase it, but the amount and proportion would depend upon the
elastici ties of gross receipts, opsrating expenses and depreciation
with vespect to total capital increases.

Seversl hypotheses regarding the effect of an increase in
various types of capital on kN’ msy now be posed as first approx
imations. Teble 2 summarizes these effects®,

Stability of ky feasible:

It is quite feasible that on ths average, over a longer period
of time, which is the context necessary for a projection of capital
accumulation, say ten years or more, ky remains constant. If a
firm is in equilibrium with the limiting factor and the operator
wishes to expand because of msnagement's excess capacity, expansion
will not be uniform becazuse of the limited anmual investment back
into the firm. Idkely the limiting resource will be expanded first,
creating disequilibrium and a change in proportions of resources,
However, as soon as other investment funds becoms available, the
operator is likely to return to equilibrium and, at the new equi-
1librium level of inputs, the resources, except for management, would
be in the same proportional combination as before, esch having been
increased proportionately. For inputs other than management, the
firm may return to input equilibrium several times on the "path"

a. Any refinement of ihese epproximations requires assembling a
large amount of information, much of which iz already avail-
able in various forms and locations, Such a project is beyond

. the scope of this thesis.



Table 2. Hypothetical effect on net income and ky per dollar ine

orease in capital items®

Ttem mmgamw

net imm

In Insrenses

Proportiomate Remains gconstant

In lesseyr Decreases
proportion

In lesser

proporiion

7. Hi1 In the same oy Remaing gonsbant
: in greater or incresses

Be
be
-

Assuming that mﬁ,;r the item conserned is increased.
epends on the marginsl preductivity of the item.
‘ mlimmmiam@erhmmmprm
t&nml increase in Total Capital. Mach lepreciates
faster than the average depreclation mts for a.;t.l fm fixed
capital; irrigation equipment and bulldings less.




the "mature" equilibrium. (Presumably at mature equilibaium, managee
ment besomes the limiting factor.) The complementarity of cerbe
inputs and the effect of customs and habits on management would accen-
tuate this tendency considerably. I constant retuins to scale exlsts
Mathemtieal diffioultys

Before proseeding further it is necessary to elarify the methemaw
tical effeets on k; of the relationship between total capital and net
income, If the velationghip is represented by a strsight line equation,
for exsmple N = bAda (whers N is net insome, 4 ias total capital, b* is
the regression coefficlient and the slope of the line, and "a* is the
N - inberaept), constant returns to scale exist only 3£ a = 0, that is,
the line passes through the origin. Insmmch as ky 4 =N = bk + &,
ky = h%i&.. 2b+ ,2,.‘ ¥hen a = 0, ky = b and yemaing congbaut
increases. When a # 0, holding "b" constant, Iy desrenses as A ine

as A

creased®. _;

Constant returns to scale also exigt when the relationship betwesn
mmmmmwmmammmmmmmmw
gressien ecoefficients sum to unity®. Where the function N = sA® eme
presses the logaritheic mtimﬁhip, gonstant returne to scale will
exist if b = 1, regardless of the a-value, iﬂ%%&kﬁ_&,ﬁ :

ae Thiadmminkgxamtwfwm - than for smallar ae
Conversely, it is greater for the er than for the ;wm ‘b»
values, 8ince there is a specific miw and bevalue for any pare
tioular farm or type of farm, this effect on Joy in the projection
of gapltal accumulation presenta no gmmm

b. Most applications of the Cob 8 approach to production~funetion
analysis of farm teoutput m.m.m;m disouss this type of
equation, for example, see (70).

B




aﬁb’la When b = 1 then kg =a, a congtant, and ky remains constant

as A inoreases. If b # 1, but has a value less than 1, then bel

will be nﬁmﬁ?&, Bay wi nnd ka = &Awi

» With this relationship the
value of ky will decrense as 4 increases.

When & # 0 in the linear relationship or b # 1 in the log-
arithmic relstionship, then the values ky = b + i or ky = ii cannot
be substituted for ky in Bquation 6 (p. 30), With the empirieally
derived squations available, ky can be projected for each year, but
ite anmal values depend on the beginning capital A, that is ky 18
specific to 4« To caleulate it sach year after Year iy reguires
the ealeulation of P; and with P; already calculated, ky becomes

redundant for the projection of capital acewmilation, However, it

s possible to develop a predicting model from the regression

equations N = bA + a, as an adaptetion of the development of Equation
6, but this will not be presented until the other influences on kyy

have been discussed.

2 Relaxing the assumption of constant pricess
If no change in quantities of inputs and outpub oscur over

time, the ratic ky is likely to be affected by cha

and/or input prices. If output prices alone rise, the numerstor
of the ratie will rise dus to the increase in net income. If only
input prices rise, the net income and the numerator will decresse
and the denominator, total capital, will increase, thus having a
two-edged effect on the decline that occurs in the ratio itself,



Over the projection period, ky would change and m, # kgz
4 "ﬂ s ote. Under thege conditions the develepment of Equts,ea 6
(a;a Appendix A1) does not hold, since for this model it is neces-
sary that all ky = & It is possibls to express ky, in terms
of ku but the cquﬁan for total capital quickly becomes so com-
p.uantad that 1t is easier to caloculate 1, (total input capitsl)
for each year, using a value for k, adjusted for price effect each
year®. The price effect is determined from trends of appropriate
price indexes. In some cases, indexes for aggregates of items
must be used, which usually is the case for imputs. Insofsr as
the price trends used for caleulating snnual changes represent re-
slised prices, thess adjustments to ky will acoount for some of the
variability in net meém that is not acsounted for by variations in
total input capitel,
3. Effect of changing technologyt

For péaaeatieu over longer periods, sy ten years, the influ-
ence on net inoome of continuously improving technology must be taken
into account because of its effect on ly. Tiu trend in technolog-
ical development in agriculture in the UsSeAs has generally been to
increase cutput relative to total inputs, slthough some imputs have
been affected more then others. If the net effect om output is
assumed to be uniform for the future trend over the projection pe-
riod, then a percent amnual increase niay be added directly to the

2. See Appendix AZ for these adjustments to ky and their develop-
ment.
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pervent inorease in product prices, mmwummmw
If output price is increasing, the additional sffect of techno.
would be gomplementary, magnifying the adjustment. On the other hand,
if the output price trend is deeressing, the adjustment for the effecst
of technology would be covpemsating and tend to reducs the alse of the
total adjustment %o ky

To mp&mu the discussion of ky thus far, a method of estis
meting net income, N from the indspendent
by using the ratiodgy = ..%-, bas been outlined

d. This vetio, ky is
to be derived empirically from uwsuel imputs and outputs and current

prices adjusted to trend, and applied to the present total sepitel to
19s  There are influences that are neot taken inte
aocount by using the independent variakle, 4, and the ratio ky, which
ave likely to remilt in errors in the predicted N, These influences
along with the me ’

mi‘%‘é fubure inoo

Mmﬁ aamtbank.
Adjustments bo ky
Changes in input price levele Adjusimenta to My

Varyzng mfmm.l eonditions
duet prive levels

Changes in technology Adjustments to ky- '
Changes in proportions in Aseume constant retums to
resoures gorbinmtion soale.
Ghaugsn in apm‘mr‘s labor Assumed to inerease in constant
and management proportion with ineresse in

~ other inputa.

, m.lming h; and ky %iith %ammem Eqmﬁim

© Referring back o the disoussion of the mathematical effecte of
the functional relationship of N and 4 on ky (p 42) a regression
equation, with A as the independent variable and ¥ as the dependent
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variable, derived empirically from a sample of farms, is not likely
to pass through the origin. There more likely will be a N~ inter-
capt; In this case a simple ratio such as ky cannot be used in
Equation 6 {p. 30). It is necessary, therafore, to adapt the pro-
jection model 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 kL will be discussed and the necessary adaptation
for k; will then be incorporated into the model also. If k; were
constant, as implied in Equation 6, the relationship of L to N
would be

L=k N (10)
the equation of a straight line passing through the origin. This
does not represent a reasonable relationship at low income because
it means that, st any income above zero, so long as kL is less
than one, some income would be saved. Actually saving does not
start until incomes are considerably higher®., Below this, all
income is ‘épent for consumption, which may or may not be accom-
panied by borrowings.

8., various studies indicate that farm families do not begin saving
until their dispossble income is around $1,000 per year (61,
p. 56), (22, p. 26), (2, p. 18) and (77, p. 13, 16). Farm fam-
ilies apparently begin saving at lower real incomes than do
urban families. 7The income at which saving begins likely is
higher today than these studies indicate, because of rising
level of living. '



47

If savings begin at an income of, say, $1,000, then the equaw

tion of the straight line representing L = £ (N) takes the form
| L=oll +4d (1)
where d is the L-intercept. As explained for the net income~total
capital relationship (p. 43-43), such a relationship does not permdt
L to remain constant.
¥ If the relationship between L and K were ourvili
postulate (18, p. 77) and (62, p. 210), the equation might take the
logarithmic form
L= an®, (12)

If the relationship were sctually linear a logarithmic fumsti
would tend to overestimate borrowings at low incomes and savings
at high incomes, More important to a projestion with Equation 6,
however, is the fact that, unless ¢ = 1, k;;,w_%.kma not remain
eonstant.
Equations can be developed® for projecting total capital, net
income, living exwpenditures and "plowwback® for the year ™® in
the futuve, ummumuwmmmmma"mwg
and also is a function of N. The use of Equation 12 produces a vw
complicated model for projecting capitel ascumilstion and insone.
In the incomes range with whigh this study is concerned, Equation 11
probably describes the date as well as a logorithmic funstion such |
as Equation 12, 7This vill be tested later, in Chapter IV.

r, a8 dome

a. Ses dppendix gg,.
b. saﬂ ,,,,_.,»gr*-,f




Using the ratio R, and assuming ky to be
year 1 |
0y = [y (em)| [ 201y Gomp) |
veo [1 42y Gomy )] 1)
where TC is total input capital, and
Ny =y Ty (14)
Iy =Ry Ny and (15)
Py =[] [1 4 o] 1oy Gomp)]
- [my (1-By_;) f (16)
The application requires a projection of By , based on empiriesl
data., However, it is not necessary to use Ry in the came of the
linear relationship L = off + d when the vhole equation is incorw
porated in the projection model, as outlined next.

Replacing both ly and ki, in the development of a projecting
model, such as Equation 6 {pe 30), a model san be gonstructed on
the basis of streight line, first degree equations. Using the
following equations for net income and living expenditures ree
gpectively:s

K= bita and
L = olitd
ollowing projecting equation resultePs
C, = A +© [14-( b} + (Land)?
+aes + (i)Y 2] an

a. Beo Appendix Aj for the derivation of this equation,
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where:

4 is the original total capitasl,

b and ¢ are the empirical regression goefficients,

2 and d are the empirical N and I~ intercepts, re

spactively, and are constant,

9 = (bita) (1-¢) - 4,

fzlwe and

I6; = Total capital acoumulated to the year i, and where
the value of the term inside the square brackets is mero at the
beginning of Year 1, one at the beginning of Year 2, 1 + (1+bo)
at the beginning of Year 3, and so forth., From thiss

Ny = bIC,4n (18)

Iy = oN;+ 4 and {19)

Py = 0 (upg)i~l {(20)

It may be possible te develop a better predisting squation
uaing them for independent variables in a multiple regression
prediction equation,

sndent variable is used to replace ky or N = bita in the
model, as capital aovumilates in the model it would be necessary
to alloeate the effsct of the constant, ™a®, and of living costs,
to the input categories or types of capital being used as indew

endent varisbles. There is no logical basis for this allocation
g0 that the model breake down.

a. It will be found that, by substituting a = O and 4 = 0 in Equa~

%;.en %? and letting beky and e=k;, Equation 17 reduces to Equaw
O Oy
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In the discussion of Choice Altermatives (p. 32), the para=~
meters of Equation 6 were used to estimate future income (de-
riving from P) for discounting to the present, in order to aid in
the decialon as to whether or not to spend P or invest it back
into the firm. Analagous present values of future incomes can be
deternined from the pavameters in Equation 172,

To be usaful for practical application the projestion must
recognize the effect of changing input and output prices over the
projection period. Changing price relationships would csuse the
regresaion goefficlent, b, to change, even if input and output
quantities were to remain constant. Adjustments for price trends

ean be applied to the regression coefficient in a manner anale
agous to the adjustments applied to .@b* These adjusts
developed in Appendix A6. It will be noted that Bquation 17 for
projecting total input eapital no longer holds when the effect of
price changes is introduced because, as the mathemstical process
develops from Year 1 to Year 2, etc., b changes, eo that O, rep-
resenting (by+A+a)we(byA+d)~d cannot represent (bjita)=c(bjite)ed,
sinoe by # by. Although by can be expressed in terms of by, the
formula gets so complicated, as capital ascumlation builds up,
that it is enaier to caloulate all of the variables amually and
caloulate by anmually. However, Equation 17 is still useful to
provide *bench mark® projections that assume no price changes, to
pare with those that allew for price changes, thus providing a

8 are
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method for determining (in dollars) the effect of changing price
relationships on capital accumulation. With bi changing each year,
under the influence of prices, it is necessary to calculate net
income, living costs and "plow-back® for each year, before the
total input capital for the next year can be determined. Thus, cap-
ital for Year i cammot be determined until these values for all
previous years have been calculated®.

The influence of continuously improving technology also applies
here in the same way indicated for ky (p. kk). For elther kg, or b,
the adjustment requires the determination of a tremd in the influ-
ence of technology on output for the projection peried,
Discussion of the living Cost Component

The 1iving expenditure component of the models discussed thus
far is based on the assumptions that varisbility in net income
accounts for the variability in living expenditures and that the
relationship betwsen net income and living expenditures is linear.
Growth of the rimhem%m is a secular process so that changes
in family size, changes in prices of consumer items and chenges in
composition of the "bundle" of goods consumed by a family will occur
concurrently with this growth.

The effect of chenging composition in the "bundle" of goods
will be sssumed constant. This effeet on consumption is analagous

s. A8 seen later, in the discussion of the effect of income taxes,
1t is necessary, anywsy, to make the anmual ealculations. It
will be seen that when the model is applied in Chapter ¥,
annual caleulation provides considerably more flexibility in
the changing of variables and parameters.
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te the effect of technological changes on preductien, It would affect
the regression coefficient, c, like technological changes affect the
regression coefficient b, Unless a trend effect existas and can be
isolated, the effect on ¢ cannot be predicted.

The other twe sources of variability in living costs mentioned
abova, can be incorporated into the models, It is possible to repre=
sent the living cost component in the model with a multiple regression
eguation, that will enable the use of net income and fumily size ae
independent variables®, in the following type of equation:

Lo+ Y844 ()

wherse L is living expenditures,

¥ is net income,

S is size of family, measured in some type of consumption unit

and

¢ and ) are partial4rag§aaai¢n coefficients and

d is the Imintercept. o

With the growth in the firm both W and § will increase, Orowth
in N depends upon capital accumulation whereas growth in 5 depends
upon births and growth of the ahil&rén, The rate of growth in S will
vary over time, in meny cases, because children will not be bern
regularly, However, it will be assumed for the model, that growth
in 5 over the projection periocd occurs at the rate of & percent per
year,
T Tatone end Tousehold size were The two independent variables used

to predict family expenditures in a Michigan study in 1960, The

study reported a significant relationship between each indepen~
dent variable and family expenditure (7, p. Shb=5M6).
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Using this equation for living expenditures and the equation
N = bA+a for net income, the following equation estimates total
capital for the year i%:

TC, = A + 6[1 + (1pg) + (1og)2 + .., @(1@0”%
-[7’ s (1p)-2 + /s (1ve) (1p)i-3 ) (126)2
(upi=8 v s v Vs (1re)i-h (102
+ 78 (1e)i-3 (1) + 78 (14s)2-2 ] (22)
where © = (bA+a) - ¢ (bA+a) - d,

g=l-c¢ and
where for Year l‘the bracketed terms have values of zero and for
Year 2 the term [1+ (2+pg)+ (102 + ouu + (Lepg)i-2 ] has a
value of unity.

It ghould be noted that there is likely to be inercorrela-
tion between income and family size in the growth context, because
both are functions of time. Tnis may result in the failure of each
independent varisble to account for as much variability in L when
related in a multiple regression as accounted for by each in a
simple regrnssion; however, the multiple regression may still provide
a better prediction of L than a simple regression using either net
income or family size as the independent variable.

Chenges 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

2. See Appendix A] for the development of this equation.
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regression coefficient ¢ in the same way that price~trend adjuste
ments were applied to the regression coefficient b~. However, for
a miltiple regression relationship, since the price trend affects
[itures, L, the effect of price trend cannot be

allocated (except arbitrarily) to the two independent variables.
Fortunately, this is not necessary. When total capital, net ine
come, living costs and ®*plow-back® have to be caleulated for each
year as the projection proceeds, the change in the trend can be

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

Income tax is paid out of net income and thersby diminighes
the funds available for investing back into the business. It cane
not be allowed for in operating expenses, and therefore in ky or
in the ragression N = bA#a, because its calculation ie based on
net income. Because the tax depends upon exemptions and upon a
graduated tax rate, the relationship between tax paid and net ine
come may change every year at a different rate of change, even
though the change may be in the same direction. These irregula-
rities make it impossible to build a factor into the model that is
correlated with growth of capital, net income and living cosis,
yot changes regularly with the changes in these parameters. To
make a projection that will take the effect of income tax into

gonsideration, the tax has to be ealculated every year.
However, it is possible to develop an adjustment for income

B E@ gm:,x- iy,




55
tax even though it is still necessary to calculate the tax every |
year; becsuse of the changea ir the tax rate and exemptions.
Letting the tax paid be T, and T, # Ty4qs vhere 4 is any partic-
ular year and } is any period before or after Year i, it can be
shown® that: : :
I, = A+0 [_1*(1*}3#)*(1%/)2 4 sae ¥ (,144,,{)1*2]

- [‘1!1(1*‘:»6)1"2 ¢ D003 o Ll eny (1006)°
+ Ti—i (1+bg) + Ti»el] (23)
To estimate TC, 1%t is necessary to ealculate net income, N,

i
and T for each year prior to Year i. It is not necessary to budget

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

relationships between total capital, net income and living expendi-
tures are known. A knowledge of the exemptions and the tax rate
for each year is required to calculate the tax for that year. The
tax is subtracted from "plow-back" for that Year snd the residual

- is sdded to total imput capital accumulated to date to provide the

total input capital for the next year. Current exemptions, E;, and
tax rate, Rt’l’ will be imown at the time of projection but their
values will have to be estimated, in some way, fur the ‘rntura pro-
jection period. It may be noted here that E, (exemptions) is
clossly related to S and s in Equation 22.

The inelusion of a second independent variable in the living

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

tation for sllowing for the effect of income tax. It is pointed
out in Appendixes A7 and A8 that the development of the sesond

8 App&ldix Aﬁ *
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square bracketed term in each of Equations 22 and 23 is independent
of the development of other terms in the equations. Thus, 0 proe
vide a model for projecting 104 when Ly = ofiy + 7/ 8, + d, vhere

8 = 8 (148)%L ang 7; are both integrated into the model, it is
only necessary to add to Equation 22 the last square bracketed term
of Equation 23, thuss

76, = 440 E!-*(J,M)f(l«bﬂ) 4«...*(1%*“2] ES(M:»’}M
+ Y8(148) (14bg) 33 + VB(148)*(1+bg)i™4 +,,.+ VB(1+a)imb

(o275 (1a) 13 (urom)s S (1e1AR | = [ 1 (1epg)in2

(48 %.,m,,_;(wmmawmm] (24)
This model can be used to replace Equation 22 used above in the es-
timation of the acoumulation of 7¢; when income tax is taken out of

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

exigts between anmual net income or total capital and cash reserves.
An aéjusmaxxt to the model based on such an assumption would be 1ike~
1y to complicate the model considershly. Whether or not farmers
usvelly put away idle reserves each year, and thus fail to utilisze
their productive potential, is & moot question. It will be assumed,
for this study, that no such drain on “plowwback® gcours.

In practise most farmers have their “reserves® against uncerw
tainty svailable from productive capital and available ovedit, It
is true that they usually have mm&mmm#kw:mauma
form, but these funds are not likely to be idle, and they may vary
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congiderably each year, dus to being put to productive use.

Cash reserves provide the farm family with two types of utim
1ity, namely, security against uninsurable uncertainty and the
ability to postpone some desisions. This utility must compete with
utility to be derived from current consumption, investment in the
business (future consumption) and building up of assets (which are
productive) for future retirement. Security and ability to postpone
decigions can be mﬁﬂ@d by credit or credit potential. Bradford
and Johnson argue that, since the cost of unused cash reserves ex-

ceeds the cost of unused credit reserves, farmers have much more of
the latter (6, p. 388389,401).

Quite often life insurance is purchased to cover risk of death
of the operator and to save for the future. It may not be generally
recognized by farmers that the savings portion of the premiums that
is acoumilsted in cash surrender value has a high opportunity cost
s productive capltal and thereby does slow

down the accumulating process. However, this and the whole broad
question of farm insurance is an aspect of capital accumulation that
will not be freated in this study, but will be left for future re=
search. The cost of life insurance will be treated as a living
gcost and of other insurance as an operating cost in the empirieal
seotion of the theais.

To project the path of capital accumlation for a particular
firme-household the relationship between total capital, net income
and living coste should be determined from historicel dats obtained
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from that farm. It is necesgary to bave an historical knowledge of
the input-output relationship for the farm and the living requires
mente, @0 that the "usual® or the trend can be determined. With
this inowledge, an estimate can be made of the future trend for thess
parameters over the projection period in order to establish the ma'&
likely relationship that will occur. Attention ia drswn to the fact
that Bquation 24, over the projection period, does not a.llw for
changing relationships between the variables (net income and total
eapital or living costs, net income and family sige), although it
does allow for changes in the variables themselves, It has besn
pointed out that adjustments for changing price trends can be made
40 the regression parameter b, caunsing its value to change, over

ters ¢ and7 are not changed when adjustments to

tine,
L for changing price trends are made. With an anmial estimation

of Py 5 changes in the paramsters b, ¢ and 7 ean be handled sach
year in the projection. When estimating future capitel growth for

& farmy it is necessary to estimate these paramelers and any changes
that may oceur in them over the preojection period.

It may be possible to obtain better historical data from sew
veral farms, that are similar to the mhjmt farm, than from the
farm itself, longer histories may be awllable and data mey be
available that are missing for the mubject farm. A betler "cover-
age® of past conditions, both physieal and ssonomic, that may be
encountered by the subject faru .m the future, is thus available®,

Unfortunately, historical date of this type usually are not
a, By "hetler" data is meant date What provids « mre soaurate pro-
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available and it becomes necessary, if a projection ia %0 be made
now, before hisborical dats can be recorded
taowcall surveys to obbtain the parameters to be applisd 10 a parw
tioular farm, Data ave obtained for a single produstion period
from farns as similar as possible in typs to the subject fare®,

The survey farms vary in size, within iypes, and from this crosem
sectional effact of slige is induced the effect of changes in size
Applying parameters thus induced
single year, %0 s particular farm asmumess
{a) That the various size of farm, however size is measured, do,
in fact, represent the various stages of growth of a partieulas
farm., This assumes that the inter-farm production funetion is the
game as the intya~farm production function and movement slong the
former is the mme as movement along the mw"% The corremponds
ing eongumption functions aleo are sssumed Lo be the same. Groupe
ing, or stratifying, farms into type~groups and soil groups by
locality results in greater correspondence between these inter-firm
and intra-fivm functions.
(b} That the quality of managene:
as on the single farm, This is implied in assumption {(a) ,
a. Actually the maynmmmmmmwaftmm
ﬁaﬁamuﬂmﬁﬁt&wg&y%a sarticular farm. C ¥
T e e e e

ils, Pa m‘m;, This also is discussed briefly in “the
authorts Master's theais (27, p. 18-20),

over tims for a particuls

from a pomber of farus i &

it is the ssme on the murvey farmp
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manggenent, per se, is considered to be an input. A considerable
amount of uniformity in memagement exists among farms of & parw
ticular type, due to dictation by the physical environment,

conformity in order to survive.
On a single farm, of course, management is more or less held

for by the results of the operator's decisions. These results will
slgnificant changes in inputeoutput relationships oocur or are
planned for the projection period.

(e) That the effects of natural conditions remain constant in the
future, at least over the projection period, for the partioular farm.
Mmmaknmimm:zm call survey is affected considerably
less by variability in the effect of natural conditions than is the
case for one farm over several years, If a projection of capital
accumilation for a single farm is being made, the effects of natural
conditions must be assumed constant, at the "usual® inputeoutput
relationships, over the projection period. The longer the period
the more it is likely that these effects will average out and glve
the same resulis as predicted on the sasumption that they remsin
constant.

(d) That price relationships remsin the same in the future as at
present. In & one call survey to derive ky, prices are more or l@aﬁ
"held gonstant¥ because the respondente in the sample are subjected
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to about the same market environment. Certainly many economic
forces affect all respondents the same, in a particular year. How=
ever, over time, s i:aci.zag:t.ez farm will encounter changes in price

relationships. The model has provided a way to adjust for thig.

{a) Total Capitals as used in the model developed herein, includes
all inputs except the operator's labor and management. This is an
uvnorthodox definition of ecapital tut the model requires the inclu-
gion of operating expenses as a part of the capital funds involved
in production. These expenses include lsbor, both paid and unpaid.
The latter is included ito remove a source of error in relating net
income to tobal capital. BEven though the input is unpaid, it re=
slts in neb income for vhich there would not be an accounting other-
wise,

Total capital is evaluated at present value, which accounts, in
a reasonably large measure, for variations in quality and quanbity.
The value used for a projection should be adjusted to the trend in
input prices, to avoid starting out the projection with a total capw

ital nt that is unusually high or low simply because of iaput

prices in the year at which the projection begina. The effeet of
land values must be recognized in adjusting to the trend in inmputb
prices, because of the high proportion of total capitel that is
made up of land value. The land portion of that capital should be
adjusted separately, to the trend in land prices, to properly
weight the aggregate adjustment., It must be pointed out here that



insofar as values of land and other capital are based on m
ive uses, the model will ere. For emample, if land velues express
mainly value for reereation, reaidentisl location or seme other nons
preductive use, they will distort their contribution ss inpute for
the agricultural net income that is to be estimated.

Some input priges are not as variahle, over time, as others, snd
as outpub. Feed purchase prices, often a large componsnt of anmual
inputs, of course are about as wariable as grain selling prices, In
the aggregate, hovever, the index of inputs purchased hy farmers is
not as volatile as the index of thiugs farmers sell. land bas per-
haps the most stable prices and, bessuse of its relative weight in

- total input capital, tends to stabilise the aggregste index of ine

put prices.

(b) Family labors is a component of the total input capital herein
defined, that, if not paid and not included in total ‘capital, san ree
sult in capital accumulation which would vary considerably from the
predictions Ite inclusion is necessary when deriving the pavamebers
from a group of farms, Here is one possible difference between intore
firm and intre~firm relationshipe. For a growp of farms, to reduce
the relative variances of net income and total input capital it is
necessary to include all labor in the latier variable. If a partic-
ular farm does not have the same propartion of unpaid labor as the

average for the group of farms, yot uvses the parameters for the groups,
ceteris paribus, the rate of accumlstion will differ from that indie
cated by the group, according to the dir .on and degree of difference
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in famlly labors. For a partioular farm the parameters used for prow
Jecting would dependt upon whether or not unpaid family labor were
available. If available, the net income derived from the total input
capital would be largmr and scoumlation would be faster than if not
avallsble. If the situstion ohanges during the projection period a
new projection wmélébe negessary, tassd on a new paraweter. Thus,
in conaidering future agcumilation for a partionlar farm it is neces-
eary to project the time unpaid family lsbor will start, how much
will be avallahle and its rate of growth,

I¥ a partioular farm were using a regression coefficient, for
net income and total input capital, derived from a group of similar
farms, vhen unpaid family laber is available in quantities larger
than that for whish the group perameter sccounts, the extrs product
would all be net income and available for "plowsback®, When the proe
Jeetion is being caloulated on an anmial basie which method has been
pointed out to be necessary when by changes, the contribution of
fandly labor can be added directly to Py each yesar. This contwibtution
can be messured by the amount and value of hired labor it would be
neceasary to use if family labor were not availahle.

{(¢) Depreciations in reality, is not met by an earmer A

fund, by most farm operators. The Wﬁmmﬂyaﬁmﬁwm

farm sccounting, is accumlated in the firms assets @
identifiable, but iz used only when replacements are NecesmaYy, Somew
times it is used to spend on. and asasts are thus depleted.

Usually it is tied up in non-liquid assets so that oredit is frequently

ihiere, une




te finsnce replacements of worn out buildings and equipment
Rormally, nev investment items are acquired every years %m
extent thet these purchases are aboul the same sach year a straight
line deprecistion chargs covers these annnal purchases, rvidge,
depreciation is met by "lumny® or discountinuous expenditures, which
wonld seem to be e souvee of errvor in predicting ky for the projece
tion of eapiiel sccumy Since, however; replaceme
sxchanged for assets within the business, already ascumlated or, in
the c3se of eredit, to be aceumilated, over a period of time, some
assets meb be net aside from ascumulation, to maintain gepitals The
use of an anmual dopreciation charge scoomplishes this in the projege
tion model, and enahles a projection of net incowe available for new
milation, Thue, in such a projection, it is not necesw
sary to treat depreciation ag it is met in real life; any method is
satisfactory for the model, eo long asit is regular and uniform, and
8o that it ia adaptable to the time serdes treatwent. The straight
1ine method is the simplest to use.

at this poinbs

1.

fmamummmmm gl
sily « nesomption side of the family balance
metasmwmﬁﬁm side, This means both
sides are variable and adjustable. From this
generalization, the important conclusion stems that
farm and home development is, in faet, concerned
with the family balance sheet in the fulure, e.ge
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moving balance sheet, Within m a rmmerk
economic dynamics is of major impordan
(555 P 1396}

%, solle have agreed that getting and spending
money mishk be kept in balance. This muggests
a balance sheet ... The balance sheet with
production on one side and spending on the
other would bave to bs concelved as an over-.
all budgeting activity which changed with the
progress and time ... Furthermore the notion
of balance sheet ag moving in time and change
ing with the knowledge of new and more acoum
rate information is a most satisfactory means
of doing long time {5k, pe 21).

gheet and a new projection can be made as new and more accurate
information is obtained.
An ultimate test of the ability of the method to explal

the
sctual ompital sccumalation process on s partioular farm, is possible
only if an historical record of the variables involved exists for that
farm, for ben to twenty years in the past, or become available over
the game period in the fnttmu Such dats usually are unavailable aso
that such a test must await their sccumlation. However, Ppieces®

of the model can be tested with inter-farm data {rom one~call sury

The method depends on certain basic relationships and assumptions that
can be empirically tested for walidity. These relationships and
assumptions are expressed in the following hypotheses, in order %o
test them mﬁiabiaallyz
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1. There is & relationsghip batween net income and total input
capital.
2. This relationship is linear rather than eurvilinear.
3. The ratio of net income to total input capital changes with
inoraases in that capital. .
4. The relationghip between net income and tetal input eapital
is mtk influenced ‘by vagource combination é.a expressed ty type of
5. The relationship is not influenced by soil type.
6. There is a relationship between gross incoms and total ine
put capital.
7. This relationship 1s linesr rather than ewrvilinear.
8, The relationship betveen gross income and total capital is
influenced by type of farm.
9. The relationship between gross ingol
influenced by soll type.
10, There exists a relationship between living expe

e and total capital is

ditures and

net income.

11, This relationship is eurvilinesr,

12. The ratic of living expenditures to net income chenges as
anmual net incoms increases.

13. The inclusion of a second variable, famlly size, in the re~
gresalon equation for predicting living expend 1
prediction than provided by one independent variable, net inpoms,

Eypotheges 1 and 6 are logical to expeot begause tolal inputs are

the only source of income. With a given efficient combination of




67
these inputs, experience leads to the expectation that as the amount
of inputs increase, income will inoresse, at least up to the meximum
slze of farm with which this study is concerned.

Hypothesis 2 is necessary in the model and is feasible in view
of the fact that constani-returns~to-scnls are feasible and that no
satisfactory empirical proof exists to the contrary (3L, pe 349-381)
and (27, p» 14~16). Over the range of sige with which this &
concerned there is likely to be little difference in effect on pro-
jection of eapital accumulation between a linear relationship and a

gar relationship fitted to the data. Hypothesis & is based
on the same arguments as for Hypothesis 2. If Hypothesis 2 is true,
then Hypothesis 3 is true unless the regression equation bas a zero
Neintercept, which is not likely.

Hypothesls 4 may appear to be unacoeptable on the basis of the
logical argument that the same physiosl amounts of capital organized
in different ways will produce differing totel revenue. Howevey, when
total walue of inputs is taken ss the measure of total amownt, becavse
higher productivity inputs have higher values it may be expected that,
given the same total walue of aggregate inputs, net ingome would not
be affected by the way inputs are organized, if pure competition
conditions prevail. On the other hand gross income is affected by
productivity but the value of inputs is not subtracted to obtain neb
income, Thus, Hypothesis 8 is expected to be true. By the same token,
if soil resources are evsluated in a compstitive market, Hypotheses 5
and 9 seem logical,

LY 3"
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Hypothesis 10 seems ressonable to expect on the basis that larger
"disposable™ incomes enable larger expenditures on living and the lat-
tar will result if unsstisfied 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 s family require larger expenditures on living.

Hypothesis 11 is logical on the basis of increasing marginal
rates of substitution of savings for consumption as income grows, up
to a certain point, likely well beyond the range of the date of in-
terest to this ﬂméy‘* Hypothesis 12 is based on the discussion of
k. in the development of the model (p. L6, L7).

These hypotheses will be tested with data obtained from a sample
of farms in a fairly restricted local area, in Marion County, Oregon.
Chapter IV will discuss thesme tests in detail.

2. Savings refer o income which 18 not consumed but is either hoarded
or invested.



CHAPTER 11T
REVIEW OF THE LITERATURE

It is regrettable that very little systematic study has been re~
ported of capital accumulation in the agricultural firm~household
centext (55), A great deal of study has gene inte the inceme earning
aetivitiaa of the farm firm,iineluéing the sffect of size eof business
on income, and & considerable amount of study, though much 155#, has
been made of the income spending activities of the farm heousehold, but
very little has been done to integrate these activities and assoclate
them with the growth of the farm firm. |

Farm family liéing has been studled for many years to measure and
compare welfare, to economize on disposable income by forecasting and
budgeting from past experience and to estimate rural markets for geods
and services, Also, family spending as well as saving, have been
related to income, But one has to search diligently to find studies
that relate farm family 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 rescurce 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 |
studiously, in agriculture at least, as farm family behavier in maxie
mizing utility from disposable income. ;

Annual savings and investment in the general economy have been

the subject of wide discusgion and study by sconomists, perticularly



since the appearance of Keyne's (eneral Theory of Employme

and Money, The main interest has been in aggregates but any panetratay
ing study of these leads to a consideration of the consuming and saving
behavior of conauma? units, Several economists have sxplored this |
behavior, both theoretically and empiriecally, in attempts to arrive at
methods for forecasting aggregate savings in the eﬁanemyac However,
relatively lititle attention has been given to the consumption-savings
behavier of farm households, per se,

Several hypotheses have been developed and tested for the purpose
of estimating savings, There is the Modigliani-Brumberg life-cycle
modelP, "the cornerstone {of which) is the notion that the purpose of
savings is to enable the household to redistribute the rescurces it
gets (and expects to get) over its life-cycle in erder ito secure the
most desirable pattern of consumption over life. .,..the life patiern
of the saving income ratio will depend on the life profiles of femily
size and income, and on the preferred pattern of consumption over life,”
Tests of this hypothesis are thﬁroughly discussed in the article by
Modigliani and Ando (ibid.) in 1957. In the authors' worda: “The con-
clusions ... were painfully meagre} yet they have performed a real
gervice in the exploration, and they sericusly invite further testing
of the hypothesis., The model was designed to apply to survey date
(on income, consumption and savings) of groups of pecple, presumably

with the idea of applying it to the whole economy,

a. For & 1ist of suthors on this subject see the article on a savings
hypethesis by odigliani and Ande (51, p. 12l); alse (25, p. 3-6).
b. Referred to in (51, p., 105, 12k),
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Another type of hypothesis relates income alone to savings.
Modigliani, in an earlier article (50) developed threse-variable re-
gression squations for predicting savings and cansumptiaa, uging
aspects of the rate of change in income as the indepsndent variables.
The model is designed for use with aggregate historical data and is
not appropriate to apply to individual households. In the article
Modigliani indicates the stability of consumption and the relative im~
stability of saving. He also mentions in passing that "there is goed
reason to suppose that ... entrepreneurs, especially farm families,
have, on the whole, a greater than average propensity to save’, His
concept of seculzr and cyclical influences on the aggregate savings
income ratio has implications for predicting "plewback" for indivi-
du#l farmers that will net be recognised in the present 3$ﬁdy but
needs to be explored in any refinement of the method developed herein.

Perhaps one of the best known recent models relating income cone
sumption and savings is Milton Friedmank “pormanent inceme hypothesis”
(25), His main concern is with the incomew-consumptien relatienship
and savings is treated as a residual, dependent upon the other twe var-
iables., The hypothesis is developed to estimate consumption of a
simple consuming unit and the aggregate is thersafter determined,
theoretically, by integrating the function,

Friedman concsives measured expenditures on consumptien to be
composed of two parts, a "permsnent® component and a ftransitory® com-
ponent, Alse,measured income is made up of a permanent and a transi-
tery component, The permanent consumptien component is related to %h§

permanent income eom@anent, "“Mha ratio between them is independent ef
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the size of permanent income but does depend on: (a) the rate of in.
terest at which the consumer can borrow or lend; (b) the relative
importence of property and non-property income; and (c¢) the factors
determining the consumer unit's tastes and preferences for consumption
versus additions to wealth, such as the size of the household and
members ages snd the importance of transitory factors affecting income
and consumption (25, p. 21-26).

The permanent component of income reflects the effect of those
factors that th§ consuming unit regards as detemmining its wealth
(capital value), for instance, the non-human wealth it owns, the per-
songl attributes of the earners in the unit, and the characteristics
of the economic activity of the earners (occupation, location, ete.).
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 sizeable group of consumer units so that if they
alone accounted for the transitory component "the mean measured income
of the group would equal the mean permanent component and the mean
transitory component would be zero." Where some influence affects the
whole group, such as the weather affects groups of farmers locally,
the mean transitory component would not be zero.

An analagous statement of factors producing pcrmanea£ and transi-
tory components of measured consumption expenditures can be made.

This very };ﬁaﬂy outlines the approach Friedmen inkes to identi.
fying variables snd relating them to formulate an hypothesis that can
be tested empirically. There ia a cértain similarity between this

permanent income and consumption concept and the "usual net income"
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and "usual living expenditures" variables in the model developed in
this thesis. Friedman's hypothesis holds considerable promise for
any future refinement of the method described herein.

Thase st#diaa, 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 preductive use (investment) of
those savings are separated from the decisions of the consumer unit,
simply because a great number 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 tber&tbre nuet be studied together.

It is to be expected that the first to grasp the importance of
integrating the farm firm snd the househeld in farm planning decisions
would be farm management extension workers bacause it is at the farm
level where the effect of the conflict between consumption and saving
on building up the farm resource base iz most ah&rply,;oen. Thus, this
integrated approach to farm planning first appeared in the Missouri
"halanced farming® plan and has since developed into the present “farm
and home development® extension 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 devele
oped by Irving Fisher, Pareto, Barone, Johnsen, Hicks, Samuelson and
others® but Heady, at Iowa State University, was the first te apply the

2. Schumpeter orediis 1rving Tisher &8 being the real ancestor of the
logic of cheice (63, p. 226),
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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 has not yet been done, or if it has, nmtﬁing has been pub-
lished. The elements of Heady's theory have been outlined previously
in Chapter II (pp. 19=26).

In 1950 he delivered a paper at the University of Chicage on cap~
ital formation in agriealtarea. The paper discussed hypotheses explain-
ing and predicting the procesa, approaching it from the aggregate view=
point, particularly why the rate of formation fluctuates so widely over
time. Early in the paper he visualized three types of empirical studies
of relevant varisbles and cvefficients that can be designeds (1)
inter-farm and intra-ysaer, (2) intra-farm and inter-yecar observations,
and (3) aggregate observations of a time series nature for American
agriculture, (The empirical part of the present dissertatien could be
classified as Type I.)

On the basis of empirical work referred to in his pap&f, he con=-
gludad that, in agriculture, “capital seemingly is neither employed in
quantities (in an ex poste gense) in which (1) its marginal cost is
equal to its marginal value productivity and {2) its marginal value
productivity is equated to that of capital in other industries," and
he went on to seek other explanations of the process of, and limits te,
capital formation, WNoting that in agriculture capital is fbrmeé and
changes form in "spurts" during periods of farm presperity, he was led

to examine the form of business in agriculture, which of course is

a. OSee Chapter 11, page 19«
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predominantly of the firmehouseheld type. Capital formation is cone
ditioned by the dirsct competition between the firm and the house~
hold for each increment of income. Withdrawals or invesiments “are
not questions unique to the firm but also must be settled within the
framewcrk of the &anseh@lﬁ“a It is in the discussion of savings and
investment in agriculture, in the firmehousehold context, that he
utilizes the combination of time-opportunity curves and timewindifw
ference curves presented in Figure 3 (Chapter II, p. 2L) te analyse
the variables affecting level of savings,

'The figure suggests three pogsible ways in which the farm operater
can move to accumulate capital at a greater rate and increase living
levels: (1) He can employ the most efficient set of techniques with
the given stock of resources. If he has enough resources to attain
the boundary or epportunity curve but is lecated below it due te in-
efficiency, he can adopt improved technology. (2) If he is already
on the curve then he must acquire additional resocurces. He may de this
through saving (foregeing consumptien), random eccurrences guch as
favorable price changes, lotteries, marriage etc., or by hiring capital
from other resource cwners. (3) He can develop new technigues, The
stock of resources he has may be used to put him on a higher baﬁnénry
curve by use of technigues previously unknown, This can be done enly
as old forms of capital can be transformed into new forms,

He points out that the theory assumes a static setting in agri-
culture and if this were real "the process of capital formation night
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.
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However he rejects the theory as an explanation of the major changes
in rate of agrieultural capital formation, He then discusses several
other hypotheses which (apparently) must all be used teo explain all
facets of the process, as each does not provide a full satisfactory
explanation,

It is not the purpese of this review to reproduce these hypotheses
nor to pursue the discugsion of each initiated by Heady in his paper.
Although the remainder of his paper deals ne further, explicitly, with
the firm~household decisions, all of the hypotheses contain a mixture
of consideration of capital accumulation in the &gg?egate'(in agricule
ture) and the decisions of an implied typical firm (farm). Every hy-
pothesis goes back implicitly to the decisions made by the firmehouse-
hold in the production-consumption context., Te fully explain the rate
of capital accumulation in agriculture it is therefore necessary te
determine the proportion of all farms that behave accerding to each
hypothesis, because firmwhouseholds react differently, frequently to
the same economie environment.

Heady was not loeking for a single explanation for the varying
rates of historical growth in agricultural capital but rather for a
basis for an empirical madgi for predicting aggregate growth, It is
apparent from his concluding remarks that he visualized incorporating
several hypotheses into the model, which would take the form of a set
of simultaneous equations. Te 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 of the timewindifference and time-opportunity analysis of
major variables in firm~household decisions affecting capital accumu-
lation, The other influences hypothesized in his paper impinge upon
these variables, The analysis was outlined in a more abbreviated form
in another article the same year (33, p. 1129~1132) and it appeared im
his book “Egcnamics of Agriecultural Production and Resource Use® in
1952 (3i, p. Leb).

A paper delivered by Professor K. O, Campbell of the University
of Sydney (Australia) in 1958 (11) contains some interssting observae~
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 agriculture
has been internally financed, at least since World War II, by gross
farm inceme, in the United States as well as in Australia. That he
rejected traditional investment models of economic theory as having
very little relevance to agriculture is evidenced by the follewing:

"The profit maximazation or marginal theories of investment,

even in their more sophisticated form involving risk, uncere

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, entreprensurial action, ...there is no evidence that,

in making plans for longer term investments of a developmene

tal nature, farmers discount future returns or compound in-

vestments, though it is clear that farmers do discount the

future subjectively in some rough and ready way... 1 believe
that this (explaining much of seemingly nonerational behavier
in terms of risk and uncertainty) is, in many ways, a blind
alley so far as the development of an adequate theory of ine
vestment behavior in agriculture is concerned.,"

Then he makes a statement that is ef particular significance te

this thesiss



®fhe most promising clues to the nature of the investment
process in agriculture have come from empirical studies.
These seem to point unequivocally to the prime importance
of internal liquidity in capital formation, The most
plausible formulation would treat investment outley as a
residusl, defined as the net income realized from current
operations less tax commitments and some conventional
allowance for family living expenses.”

This statement clearly substantiates the approach taken in the present
study.

Apropos the “conventional allowance for family living expenses”
he points out that farmers' consumpiion expenditure appears to be com~
paratively unresponsive to short run farm income fluctuations even
though the latter have congiderable amplitude, and is of the opinien
that the relating of the more "parmanent® components of income to
living expenditures holds promise as an explanation of their stabllity.

Campbell also expressed the view thatl "farm savings are not held
to any great extent as contingency reserves, but are characteristically
jnvested in the farm business ..." He also states that it can be
readily shown that a high level of tax and/or sharply progressive tax
can seriously affect income surpluses, which would otherwise be destin-
ed for investment.®

In their book “Farm Management Analysis”, published in 1953 (6),
Bradford and Johnson have recognized the impertance of the firm~house~
hold econtext te management decisions, and ene of thelr final chapters
{Chapter 25) deals specifically with farm and home planning. In this
chapter they stress the importance to the farm family of éafiaiﬁg thair
long run goals and reconciling them with the income-producing capacity,

both present and future, of the firm, This reconciliation, they say,
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is the core of management, The planning tool suggested is ”gtatie“
budgeting, centinually revising the budgets as goals, current cenw
suming habits and production resources change.

A section in their final chapter states that when the dynamie
managerial principles are studied the importsnce of the distinctien

between the business and the home aspects of farming is reduced., The

Antroductory comments to this section are very similar to the comments

introducing this review of literature, They go on to say, among other
things, that "farm management men have been increasingly aware of the
relatiens, within an individual farm business, between consumptioen and
the availability of savings for investments and development of a farm
business, ...Home economists are becoming increasingly aware of the
need to balance consmmption against income producing power”.

In his doctoral dissertation, Castle (13) presents a theoretical
discussion of the effect of the conflict between the household and the
firm (for net inceme) on the progress of the firm, He conceives a real
conflict between the maximizatien of utility by the househeld and the

success of the firm. The effect of the spending desires of the house=
hold on the decisions of the farm operator, who iz a member of that
household, may modify the objective of profit maxinization, He refers
to Hart's (31, p. 89) expression of the assumption ef profit maximiza=
tion under dynamic conditions, in the absence of uncertainty and,eagiw
tal rationing, where the assumption takes the form: the entrepremeur
maximizes the discounted value of his expectations of net recelpis.

When this discounted value is identical with the maximum discounted
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valus of expected withdrawals, as Hart shows it to be in the absence
of capital rationing and under conditions of subjective risk where the
entrepreneur thinks he knows what is going to happen, there may be ne
conflict betwsen the firm and the household, This is because the
(subjective) rate of discounting receipis from the future production
plan is proportional te the value placed on present withdrawals for
consumption, The point chosen, in the range where household utility
and discounted future firm income are compatitive vis a vis comple-
mentary, will be the point that maximizes the utility of the decision
maker, Thus, preduction plans may differ ameng entreprencurs with
jdentical physical resources, since future returns will be discounted
differently.

However, he points out, it 1s more realistic to suppose that un-
certainty does exist., He utilizes a diagram borrowed from Boulding
(5, p. 96) to show that uncertainty retards the movement (over time)
to the profit maximizatien point, Other things may alse retard this
movement, namely, lack of credit available for consumption purposes,
unwillingneas on the part of the entrepreneur to put forth the addi-
tional effort that greater production may require, and exchanging pro-
ductien for consumption, via the market, may not bring a higher level
of utility. Thus, in reality, resources may be sllocated differently
than the profit maximization goal would imply. The diagram is also
used to illustrate that if a surplus net income is not produced {due
to unfavorable production conditiong, for example) equal to the min-
imun withdrawal, the new output (size) of the firm will be smaller.
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Unless reserves exist or credit is available, there will be a
minimum below which withdrawals camnot fall, lack of availability ef
congumption credit may have an adverse effect en preduction. When the
household and firm are closely comnected, the distinction between cone
sumption and production loans may not be meaningful., If a lender in-
sists upon earmarking a loan for production and at the same time mini-
mum withdrawals cannot be met without reducing the capital of the
firm, the firm may not be able to achieve an economic allecatien ef
resources, Lenders should view the firm and the household as a unit.

In 19%6 an interesting experiment in educational processes was
conducted at the University of Tennessee, in the form of a *rural fami-
1y financial workshop for farm and home management specialists”., 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 tm‘workahup and the Justification for the effort put
into it, for the self-improvement of educational leaders, was felt to
arise from the nature of the problems of rural families. First the
commercial nature of farming, with dependence upon the market for ine
come and gudda and services for living, and with its financial preblems
rooted in such a context, increasingly characterise imerican agricule
ture, Second, farm family financial decisions involve, but net exclu~
sively, the mustering of total resources for production to securs ine
come, Third, these financial decisions also invelve the uses of ree

sources and income in consumptions, Fourth, and most important, these
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decisions include not only production and consumption, but thesse com~
bined with a continuity of choices to achieve the entire range of
family goals thrquéhout the life cycle of the family. It is this
interrelated nature of the problem that called 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
and comments pertinent to the subject matter of this thesis have been
selected from these papers to include in this review.

| Some comments by Professor Nesius have already been referred to
but two additional comments will be reported here. He advocated two
alternative approaches to plamnning the monetary income and need for
the farm family: (a) oonsider the quantity of avsilable resources to
be constant, develop the best production plan and adjust the family
spending plan to the income thus produced. (b) First determine the
needs of the family for optimum satisfaction, hold thsaa“ gonstant, then
marshall resources and develop a production plan to meet these needs.
He leaves the impression that planning cases fall inio aﬁa of these
categories and that either income is fixed or needs are fixed. However,
at the seme time he acknowledges the changesbleness of fimily values
and associsted spending goals. This implied rigidity in plans may
refer to single plans as of a certain date, but there is little doubt
that Nesius and most other economists realize that farm family goals
change as well as their pmdwﬁfva‘ ngéWa change, so that plans must
be changed when new data develop. |
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The second statement Nesius makes, apparently based on experience,
corroborates the "philosophy® of the present study, He states “Hany
families leave to chance whether their hopes will be realized. When
this is the case more hopes are not realized than fewer that are
realized", |

Professor Spitze, whose paper also has been referred te previcusly
presented data and analysis for a background on capital, mm and
prices in agriculture as they relsted to the subject matter of the
workshop, He noted that total capital in agriculture has increased
at a slow rate over the past 50 years, relative to the increase in
most other industries, but there has been & tremendous change in cape
ital per farm worker, The individual farmer's problems in acquiring
production capital have increased proportienally. The form of this
capital "has changed from being primarily land to machinery and live-
stock”, This is relevant to any consideration e¢f the form of capital
into which to "plew back"” surplus net income, (As with so many analy~
ses of the changing structure of cepital in agriculture, the investment
tied up in operating expenses was omitted from the data. This type of
capital is continually beeoming relatively more important,)

Spitze also stresses the importance to farmers' financial probleams
of relative trends in prices received by farmers snd prices paid, This
is brought out forcibly in the projections of capital accumulatien ‘
presented in Chapter V of this thesis,

Two papers by Professer and Mrs, Bratton ef Cornell en decisiom

making in farm managemsnt and rural family financial management have
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many stimulating comments on decision making, a few of which will be
included here, Flans fall, 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 teol
or a point of reference, for further decisions. Extension workers can
assist in farm firm-housshold decisions by (a) teaching them a proces
dure for solving problems and (b) providing facts that can be used in
finding and evaluating probable outcomes of alternative solutiens, If
there 1s one management function which education can and must strengthe
en it is the ability to see clearly the relation of all the activities
on the farm and in the home to family purposes or goals.

There are some comments on planning in a paper by Professor Therpe
(University of Tennessee) that are pertinent to this thesis. 41l plan=
ning is for some specified time period and serves as & basis for dew
ciaiontmaking‘ It is a continuocus process - a long run basic plan
will nsed to be adjusted to changing on-farm and off-farm sitoations,

It is important, for the following reasons, that the perioed during
which the plan will be in operation be specifieds

(a) The length of run defines the fixed and variable factorsj

(b) The sector of the life cycle of the family must be known,

gince family needs and resources change over timej

(¢) Capital and experience need to be accumulated for some

lines of productionj
{d) The length of run determines the appropriate price-cest

dataj
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(s) Technological change may shift production functiens. The

shorter and more clese at hand the planmning peried the
legs the error will be in planning.

There are other papers reported in the proceedings ef this worke
shop, which, aleng with the reports of each study group, provide goed
background to the study of firm~household long run planning, The
workshop was extension focused and no theoretical analyses of firme
household choices 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
firmehousehold economic choices and planning, The remainder of the
review will be concerned with published empirical work related te the
problem.

There are several aspecta of the problem of projecting capital
accumulatien for an individual firmehousehold that suggest the appli-
cation of dynamic programming. This was done in 1959 by Leftsgard and
Heady (LS) who used this toel to determine optimum farm and heme plans
over time. Incidentally, this is the only publication that, analyti-
cally and empirically, directly attacks the problem of projecting
capital accumulation for the sgricultural firm-household, although
Candler has published some comments on their article (12).

Essentially, dynamic programming determines the optimum (maximum
profit) use of resources under limiting restrictions over & series of
years, with the optimum for any one year depending on the optimum in
ethar’(prsviaua) years. In the Loftsgard and Heady applicationm, houge«
hold needs are included in the activities and restrictions and become
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one of the determinants of resource aﬁppliea for each year, Based on
resource supplies and optimum use in previocus years the plan for each
year of the planning period can be specified. This treatment of the
problem is more sephisticated than the treatment developed in the
present study in that the programming plans the optimum resource come
binations to maximise profits each year, given the inputeoutput co-
efficients and projected price data. Also, family expenditures are
predicted by detailed annual budgeting for each year rather than by
using & regression equation,

There are other differences and several similarities that are use-
ful to compars. One advantage to the programming treatment is that it
automatically indicates the best enterprise inte which to plew<back
accumulated 9peraﬁing capital sach year., The method also provides a
"sharper” way to quantify the effect of proposed expenditure on
salected family living budget items in terms of returns foregens if
the money were “plewed back” inte production.

The main difference between the regression method and the proe
gramming method is that the latter specifies for the firm the organizae
tion of rescurces each year as the firm grows, and for the family, the
annual composition eof their living content; whereas the regression
method assumes (a} that, on the average, and over the projeciien period,
the firm will organize inputs like other similar firms do, (b) that the
aeffects of sige on inter-firm variability is the same as the inter~year
variability for the single firm as it grows and (c) that family living
composition for the subject farm family as it grows will be affacted



87
by income and household size in the same way that other similar fam-
ilies are affected by these two variables. Here again the effect of
these variables on inter-family varisbility is assumed to be the sanme
as the inter-yesr effect for one family.

Both methods estimate growth in capital and annual income on the
basis of the original supply of capital in Year 1, and an annual subw
traction of estimated living expenditures and certain other items from
the annual net income estimated., However, lLeftsgard and Heady show
only the operating capital "plow-back"; the remainder of the *plowe
back™ available, which they call "added investments" is concealed in
the item “fixed expenditures®, Added investments may go inte land,
labor, buildings, machinery, etc., changing some of the resource re~
strictions or, if not affecting them, changing production coefficients.
If the latter occurs, the program has to ba changed as of the time of
the occurrence, Just as new projections have to be made when parameters
change for the medel developed in this thesis. |

Both methods encounter the same problems in predicting net income,
Presumably the net prices in the Cj row of the program tableau are
determined from estimates of gross returns and fixed costs per unit of
output, which estimates are obtained from varisble data {on the subject
farm, from farm surveys or from experimental data), The net price shown
is a probability estimate of that price, projected into the future for
the projection peried of the program. The fact that it is expressed
as a per unit net return does not diminish the affagﬁ of error in the

estimate, The same type of error exists in the ragréssien eastimate of
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net income used in this thesis.

Both methods face the same problem in predicting price relation~
ship of inputs, outputs and living items purchased. Because ef the
different ways in which prices are applied, there may be a difference
in the aggregate error accumulated in the net inceme and "plow-back™
estimates. Tracing the comparative effect of these predicting errors
in each method needs to be done before a statement (about this erver)
that is meaningful to planning can be made,

Both methods recognize the effect of growth in the household on
living costs, but this is implicit 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 pre=-
jection can be taken into account in either method., In other ways,
howsver, budgeting ahesd is more flexible.

Although the projections in this thesis do not spell out or item~
ize the annual budget they do show the usual snnual living expenditure
made by similar families on similar farms, Within this total the
family can budget various items, If more is required for a particular
year the effect on income and capital accumulation is made apparent
in the “"plan® for the years thereafier.

Income and social security taxes apparently were pre-estimated in
the programming method. These taxes cannot be accurately calculated
until net income is known se that the program logically must include
some method of doing this. The accuracy gained may not be relatively
important but the method demonetrated in this thesis provides for cal-

culating taxes on the basis of the appropriate ineamqgl
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The Ioftsgard and Heady article gives no considerstion to the
effect of the use of credit and concurrent periodical repayment of
loans, This should be incerporated inte the model because one of the
chief uses of such & projection is to provide a guide in the use of
eredit,

‘This raises the question of the purpose of the programmed projecw
tion, ILike most programming solutions, it is normative in nature in
that, under the assumptions used, it shows the resource combinatiens
that achieve optimum income over time, taking inte account annual live
ing costs., If the farmer wants te obtain this optimum, he must follow
the plan and the method can be used for predicting cutcome enly if he
does, On the other hand the methoed developed in this thesis is of a
poaitive nature in that it projects what is likely te occcur in the
future under resource combinations and typical living expenditures that
now exist, regardless of whether or not they exist to maximisze (profits
or utility) over time.

Extension type bulletins have been published by federal and atate
agencies, from time to time, on farm financing. Since the war, at
least, most of these recognize and integrate the needs of the farm
home with those of the farm firm, For example, in 1946 the U.5.D.A.
published a small bulletin on the subject (26), It outlines actual
steps in developing a farm and heme financial plan:

{1) Plan the major long-time goals of the family.

(2) Determine what is owned (net worth).

(3) BEstimate the income available for operatien, investment

and savings for the future.



(L) Estimate the income available for these items in the
coming year.
{5) Plan the farm and home operations and investments for
the coming year,
The method in this thesis is useful for item (3) sbove, Likely finan-
cial obligations are briefly outlined for each peried in the married
life of the household and consideratien is given to all basic needs
for income and sources of income,.

The U.S.D.A. published another similar bulletin in 1948 which
contains considerably more detail (L3). In the second paragraph in
the bulletin it states: "Three main elements must be properly come
bined if a farm is to be successful financially, They are: goed fam
management, an efficient farm unit and a ﬁallumanngsé home . No one
element is more important than the others. Su:iuua weakness in any
one is likely to mean distress.” Prices have an affect on all finan-
cial management, ".,.it lsn't the prices for individual items alone
that provide the basis for financial decisions, It is the relation
between prices paid and prices received. It is alsc the relatien of
p@icau paid and received by farmers now te such prices in the future
«e.ni0 One can foresee future events exactly, but broad movements can
often be figured out fairly well," The ensuing discussien includes
only the prices of inputs and outputs and neglects prices of living
itens. Yet several pages later (op. cit., p. 2) the authors states
", eathe amount a farmer can save ig one of the most important peints
in deciding the amount of credit that can be safely used to buy & f&rugg

Egsentially this ig the amount of net inceme from the farm over and
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above necessary living expenses." The importance of living expenses
to capltal accumulation® and planning merits explicit discussion ef
future prices of living items purchased, This is not done in this
bulletin and it is seldom done in sgirilar bulletins that discuss fi-
nancing and the use of farm credit, The bulletin covers the usual
range of farm financing problems, that is prices, managing both en and
off-farm investments, use of credit, reserves against risk and uncer
tainty, and insurance.

- Several empirical publications exist on subjects that are related
to the problem confronted in the present study, such as the farm family
life cycle, beginning farming, accumulating capital on small farms,
building up runedown farms, farm living costs and others, 4 brief
reference to some of the more pertinent of these will be included in
this review.

The problems of a beginning farmer are epitomized in the problems
of capital accumulation., A goed discussion of these preblems appeared
in a bulletin by Hansing and Gideon in 1955 (30). The objectives of
nt in

the study were: (a) To discover how the initial capital invesime
farms is acquired, (b) to determine the relation of the methed used in
acquiring the initial capital to the future rate of capital accumula-
tion, and (¢) to determine the effect of the size of initial investment,
size of farm, age and education of the operator and the productivity

of the soil upon the farmer's success in atfaining full ewnershlp.

The authors point out that a farmer usually makes & down payment

2. Using credit for expansion of the firm is merely accumalating
capital in advance.
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(previcusly accumulated) when he purchases a fars and assumes & 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 vith accumu-
lation of needed operating capital. Beth require savings, so boith are
affected by economic conditions in the peried required to pay off the
dsbt,

A regression analysis was made of the effect of the following six

factors on total amount of capital accumulated:

(a) The amount of initial capital invested, owned and borrewed;

(b) The size of farm (total excluding rented land) at initial
ownership;

(c) The productivity of the soilj

(d) The operator's age at the time of acquiring initial
ownerships

(¢) The operator's education;

(£f) The oppertunity 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.

Capital accumulatien 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 55 percent was
unexplained.

The authors describe an interesting device they used to compare

economic opportunity ameng farms for which initial ownership was
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ascquired at different times, An index was developed that ®rests on
the obvicus truism that capital can be accumulated from supsrnumerary

income only, that is, from income that is in excess of production

expsnses and needs for living", They developed a time series of esti~
mates, for Virginia, 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 gould have been saved
each year and the cumulative totals® wers calculated for each year,

To obtain the index the cumulative total for each year ls divided by
the supernumerary income for the base year, which is usually the year
ending the peried ofer which rate of capital accumulation is to be
determined.

The suthors were not attempting to project capital aeannulxtion,
explicitly, but they were obviously interested in the application of
their findings to the future for individusl beginning farmers. Teo
utilize their "predicting® equation to make future projectiens it would
be necessary to project the Yegonomic opportunity® varisble into the
future, This would require a projectien of "gupernumerary income®. .

They may have accounted for more variability in total capital
accumulated if they had included a variable for family size in their
equation, However, some intercorrelation would axist between family
size, operator's age and economic apportunityb. If a future study is

made to utilize historical data suggested by the theory in the present

2. The total are accumulated backward Through time from the latest
- year,
b. The living cost component of the last variable is related te family
size,
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thesis, a possible use of the Hansing and (ibson index of economle
opportunity for capital accumulation can be visualized,

The importance of the farm househeld and its characteristics te
the process of capital accumulation is one ¢f the main themes of this
thesis, Heady, Back and Peterson, 1953, published a report of a study
that explored the effect of changes in the househeld on the production
efficiency of the firm (37). Their chief concern in the study was
the changes in quantity of and productivity of capital used by farmers
as the housshold changes over its life cycle, The guantity of capital
employed in production parallels the cycls of the farm family. Most
ﬁnung families desire to incresse income but are limited mainly by
productive assets, Capital productivity is high, diminishing as the
firm~household approaches maturity at the zenith ef the life cycle.
Beginning farmers place a premium on investments in machinery, seed,
ete, for cash crop farming because resources have a higher return end
faster "turnover”, Livestock farming is “orown into" as capital accue
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 accumalated
non~land capital and operators are more efficient.

Accumulation of consumption assets occurs in the early part of the
life cycls of the farm family, Thus, the competition ha%utaﬁ 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 invesiment the farmer respondents in the study

estimated about 50 percent to each, The estimates varied with age
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groups from about 54 percent to farm business at 25 years ef (opera=
tor's) age to L7 percent at 55 years of age, and 35 perasﬁt at 65
years of age. This indicates the changing attitudes on consumptien
over thes life cycle.

The growth phase of the firmehousehold covers a\siaaabls’pﬁrtion
of th@‘lifé of the operator, starting at about 25 years of age and |
going up to 47 or B on the average, Thls, the desire for the more
productive inputs early in the cycle, the decline in capital yraﬁaé~
tivity as the cycle develops and the early accumulation of consumer
assets are all pertinent to a projection of capital accumulatien.

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 study were obtained from a sample of Gecrgia farm
families who had used the government supervised credit program under
the Farmers' Home Administration to purchase farms, Historical infore
mation for every year of operation on these farms was available.

The general approach is indicated by the following excerpt frem
the introduction:

“"The answers 10,..many.,.current fam finance questions =
when stripped of their doctrinaire elemenis =~ must 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 ine
creased., :

.e.In & strict sense, however, the ability to save and/er
to pay debts depends upon both the size of one's incoms - not

merely upon income added by a new investment® -~ and one's needs
for income to meet sundry and eften umpredictable living expenses,.

3. Tere the author 1s referring to the common practice of taking the
productivity of new investments as a measure of farmers' ability
to pay debts incurred to make tha@ﬁ»
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veoFurthermore, there is no mechanistic relatienship

between size of income and savings...saving is always a

matter of choice, dictated by human purposes and valuations,

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 te achieve these goals, te

translate desires into purposeful action to achieve them, is

necesgary for savings teo occur,®

The majority of the farms in the sample started operations with
very little capital and with fairly large families®, Over the ten year
period of study, net cash income was about half of gross cash income
and cash living expenses were about half of met cash income, This left
the other half of net cash income available to use for debt yaym@ht;
savings and invesﬁmentb.

in important section of the report is devoted to a study ef factars
affecting savings and debt~paying abilities. On these low income
farms there was & need for emphasis on increasing production and inm=
come {to increase savings) rather than on "tightening the beli®, that
is, reducing consumption®, However, the author warns that with the
wartime and postwar (World War II) increases in income accompanying
price inflation, capital planning must receive attention, "The preblem
of getting ahead has become, to a larger degree than ever before, a
natter of farm families' own choices betwsen use of funds to bay}nntt~

mobiles, television sets, home freezers, or even more 1n3adiaian#

spending, and use of funds to make badly needed improvements in ﬁhtir

o Tisven percent had ] or more children, 31 percent had T or more
and 53 percent had 3 or mors,

b. These ratios are higher than those indicated in the present study.

c. low living expenses were associated with low incomes and low
ability to accumulate capitals
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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. cit.,
pe 1k, 15).

Operator's age was not assoclated with savings and debt-paying
ability. Young, inexperiensed farmers and older, experienced farmers
ex hibited about the same ability to pay for their farms and save. Also
there 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 variations in sbility
to accumulate capital was the way in which the farmers used their new
opportunities ( after obtaining FHA loans), as indicated by their kinds
and methods of farming, Orade A (f£luid milk) dairy farms had larger
net incomes, higher living costs and more 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-
1lishing causal relationship. Inter-farm comp#ﬁ.sons "are helpful in
narrowing 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) brought 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 coperation may increase vulner-
ability to & market decline whereas reducing unit costs helps farmers
to weather price uncertainties ahead. |

The final section of the bulletin ia concerned with applying the
findings of the study to specified problems. #Payeasmyousgo m&iheés
are compared with credit financing, with the consistent conclusion
that credit enables more rapid capital accumulatien, faster payment of
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 study®, They conclude with a warning that farm families
with low incomes can be helped with credit, given normal managerial
ability, presumably, but it is important to resist high pressure sales-
manship and advertising when purchasing input and living items and
purchase only what is really needed.

A study of how tenant farmers get farms and accumulate capital
wag published by the U.S5.D.A. in 1958, (15). The objectives of the
gtudy were quite similar to those in the study published by Hansing
and Gibson in Virginia the previous year. They were (a) to examine
the factors related to the access of opportunity to enter farming as
a tenant and (b) to examine the forces that affect the economic pro=
gress ef tenant farm operators, Economic progress was measured by

change in net worth, Regression analysis was used to relate 9

5. Tt must be remembered that the data were obtained over a peried
in which cesteprice relationships were favorable, i.e., product
prices were steady or rising relative to input prices, not
f&lmga
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independent variables to the dependent variable, total capital accumuw
lation since beginning farming. Of these 9, the most important in cone
tributing to capital accumulation were, in order of impertance: the
size of livestock enterprise, opportunity to accumulate, yesrs of
experisnce a8 an operator, productivity of the farm measured by a crop
yield index and size of farm measured in irrigated acres, Operator's
age, baginning capital, operator's educstion and lsasing arrangement
were not found to be impertant (significant statistically). It must
be pointed out here that size of farm and size of livestock enterprise
are not causal factors of net worth. All three are different attri-
butes of the sams thing,

The author used an index of opportunity to accumulate capital that
was constructed in a manner similar to the index devised by Haneing and
Gibson, However, instead of using atate statistics to arrive at iaéaaa
per farm available for savings, Crecink used farm record accounis main-
tained since 192k by the Colerado Experiment Statien, It is guite sasy
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
period., This is mostly due to input end output price relationships.

Although tenancy arrangements had mo statistical signiflcance,
paucity of data made this inconclusive, In a separate analysis of
tensney arrangements the muthor concludes that they also have an in-
fluence on the rate of capital accumulation,

In building up & run-down farm the problem is easentially that of
capital accumplation, either to repay a loan or to build up the re~

source base paid for as the farm business grows, In 1956 Blosser
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reported a study of this problem for run down dairy farms in Ohie (3).
Budgeting was used to estimate the receipts, expenses and net income
for rebuilding the productive capacity of a run-down farm, Input-
output data were obtained from three previous studies of land use and
erop production in Uhie, A 13-year projection was made of capital (by
major components), receipts and expenses. The author does not state
which year the projection begins, presumably it is about 1955 or 1956.
Prices used for calculating incomes for the projection were 1950~5L
aVerageé, Kaiaﬁjustmant was made for changing price levels of inputs
or output ever the 13-year projecticn, The allowance for living cests
was $2,500, with no adjustment for rising price levsls.

Blosser's main contribution in the study was te point out the ime
portance of guality of management to the rate of capital accumulation.
Top grade management {asseciated with an annual average output of
10,000 pounds of milk per cow) could pay fer soil building operations
in a few years, If he allowed l; percent interest on capital needed he
ecould allew himself more than customary wages after the third year.
With average management (7,000 pounds of milk per cow) 12 years would
be required before the program would pay labor and capltal only slight-
1y more than average rates. Thereafter, financial reserves would accuw
mulate 80 slowly that about L5 years would be needed to pay all pre-
vious costs. Hven if they owned all needed capital and charged nothing
for the uss 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 difficult (for Blosser) to imagine how an average farmer
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eould borrow any sizeable amount of money on the soil building program
studied, He concluded that scme off-farm inceme would be necessary
to enable average management to finance the early stages of a soil
improvement program, Below average management would have an even more
difficult time financing such a progranm,

Whether results would have been more or less favorable had Blesser
attempted to be more realistic with living costs and price trends can-
not be Jjudged without re-budgeting under these conditions. In any case,
the effect of management level as he depicts it would still be impore
tant, as it may be expected to be in all problems of capital accumulaw
tion,

Since 1937 the University of Illinois has been summarizing come
bined home account andrfarm account records for selected groups of
T1lincie farm families. Family income, expenditures and savings were
sumarized for each year from 1937 to 1956, inclusive, in their annual
1956 report (23), Although the sxpenditures are itemized in reasonable
detail there is no way to relate them to gross income or total input
capital, 0Oven to relate them to disposable income® ene must rely on
annual averages for the entire group. This destroys the pattern ob-
served on each farm,.

The data have some predictive value if an estimate of disposable
income is avallasble for the prediction peried, For example, the total
income saved and invested as a percentage of disposable income tended

to rise from 25.9 percent in 1951 to L1.6 percent in 1956, with

s “THeforred ©o as "cash family outlay® in the‘pﬁgiieaﬁiaaé_
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considerable variation around the trend. Total family expenditures on
living increased from $3,370 to $3,92L but declined percentagewise
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 used 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 historical pattern of annual
resources, income, expenditure and investment on each farm.

The 1956 snalysis points out that "as usual, the peak load on
fomily income came during 20-2L years of marriage...reflected the in-
creased needs of children over those of the previous peried, 15-19
years of marriage. The lightest load came on newlyweds and those
couples married 35 years and over.

The suthor makes a statement that does not agree with findings of
an earlier study by Longmore and Taylor (LS). She states: "The var-
iation in fam income from year to year makes it difficult for the
farm family to judge 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. ...the amount of money required in the farm busi.
ness for such items as new buildings, machinery, and livestock alse
affects the amount that will be left for family use". This implies
that the part of net income available for family living is a rasidﬁal
left after the requirements of the firm are met. These requirements
ave for new investment, since operating expenses have glready been

paid of necessity before net income accrues.
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Contrary to this, longmore and Taylor dsmonstrate from selected
data, a tendency of ths level of living to which farm families are
accustomed to be a standard which they tend to maintain., This tene
dency is so strong that it greatly influences investments and‘sa#ings
and, to a considerable extent, expsnditures for production., Of the
three major expenditure groups - farm operatiens, family living, and
investments or savings - for which farm families utilize their yearly
incomes, those for farm family living are the least flexible and tend
to have the top prierity®. On the basis of this conclusion it ie
reasonable to expect that, in any projection of capital accumulation
in the firmehousehold context, the family living expenditure cemponent
would be the most stable component of the projection, with which less
gredict;ng arror would be assoclated.

This priority placed on living expenditures increases risk of
default on repayment of loans to low income farms, Hendrix' study ine
dicates an "understandable reluctance™ on the part of low-income fame
ilies to postpone the "better life" until much capital formation has
taken place. If external capital is needed to help low income farmas,
care must be taken to insure that managerial ability is incressed te
sccomodate the capital se that incomes can grow fast enough te repay
debt and satisfy their high marginal propensity to consume at the same
time. This may also require a considerabls amount of éapita1g~,ln the
past capital formation from internal sources was largely confined to

inflationary periods for farm prices, The prospects for farm prices

a, Tnis agrees with Modigliani’s observation (866 p. 11 abava},{'
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in the early 1960's are not favorable (L7, p. 70).

Many publications are available on farm living expenditures per
se. As early as 193l University of Wisconsin reported a study of the
effect of the life cycle of farm families on living standards and ine
come-getting ability (42), The study shows that the amount which fam=
11ies had to spend for purchased family living items varied relatively
little (less than $250) through the stages of family development,
Tota) amount of family cash used for all purpeses was distributed as

follows, for grade school families:

Cash farm expense 53.0 percent
fapital goods incresase 1.2 percent
Debt payment .5 percent
Expense on outside business 1.1 percent
Parchased family living 3li.6 percent
Family cash surplus 9.6 percent

This varied somewhat among the different stages of fanily development,
A total of 11.3 percent appears to be available for #plow=-back”,

" The U, S. Department of Agriculture Yearbook for 1910 contained
an article on family living (53). The different components of family
living expenditure were oatiinad and discussed, Average living exw
penditures in the income range $1,000 - #1,2l9 (average $1,127) were
$1,137 and in the range %2,500 - $2,000 (average $2,716) they were
$1,939. This was for all non~relief farm families in U.5.4, in 1935
36, in the select ranges. The money incomes for these two groups were
$63) and $2,028 respectively, and the money expenditures were {6Lh and
$1,251., Thus, cash savings were -#10 and £777.

A publication by the U, S. Department of Agriculture in 1918 (17)

shows that according to 1945 data, farm families in lower income areas
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save more at the same level of income than those in higher income areas,
In the region of low incomss (South Atlantic and Southeast) at net
cash incomes of #1,000, $2,000, £3,000 expenditures for family living
and life insurance were approximately $L20, 9590 and 630, respective-
ly. For the same net incomes in the region of high incomes (Mountain
and Pacific) the comparable expenditures were 5785, 9920 and $1,0L5
respectively, These figures alse 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 time, Reports of four of these will
be referred to in this review, In 19L9 a study of income and expend-
iture records of 322 Kansas farm families for the years 1941~19L5 was
published (29), The average size of family was 3.86 members, The
average annual net income for the five-year period 19L1-1945 increased
@s family size increased, although the net cash farm income was not
associated with famlly size., Net cash income as a percentage of gross
cash income averaged 27.9 percent. Cash living costs, excluding life
insurance, averaged L7 percent of net cash incoms, Thers appeared Lo
be a positive relationship between femily size and the ratio of living
costs to net income. Also, for the years 193l-L5 there was an evident
relationship between net cash income and cash living costs. It was
alse apparent that cash living expenditures were more stable, over the
twelve year periocd, than natvcﬁsh income. No attempt was made to
project future living costs or income-living cost relationships by
analyzing factors causing variability in these items,

In 195} an Oklahoma bulletin was published that attempted te
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determine causal relationships associated with levels of living (20).
The objective was to study the relationships between econcmic changes
and changes in levels of living. Most of the economic changes that
had increased levels of living could be said to have incressed farm
income. The swing 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, the author says, in effect, that
full satisfaction of farm family social needs d&perids upon maximizing
profits, .Se, this reviewer concludes that causal analysis and adjust-
ments fooused on improving net income per farm family on the farms
represented by the sample, ahoul& autometically improve levels of
living,. ?ha 0ld orthodox criterion for optimum orgsnization of re-
gource, that is, the maximum profit criterion, is still wvalid,

The author states that his study raises two problems of the rela-
tionships between levels of living and agriocultural orgamization,
that are crucialy (1) the inevitable lag between and adjustment (of
resourges, presumably) and its reflection in levels of living and (2)
to improve living levels of the whole farm population (in the State)
many faaﬁars must be taken into account, e.g.,; climate, land fertility,
distances to market and numerous other eon#iderati@na that are likely
to oreate inertia and friction, to impute improvements in family liv.
ing. In economic terms this reviewer considers these two problems as

part of the gensral problem of resource mobility, or immobility,
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affecting agricultural adjustments to bring about higher disposable
4ncomes per farm family, The point that is relevant to the present
thesis is the implication that variables used to predict net income
may also be useful in predicting living expenditures.

A study of savings based on aggregate data for the United States
was published by Bishop at Cornell in 1954 (2), The author is more
concerned with macro-sconomics and ﬁmut&# several pages to the theery
of savings and to defining savings from the viewpoint of national
accounts, In a discussion of rural-urban differences in saving she
shows that farm families did not save as much (in 1935~36) in dollars
per family or per capita as nonwfarm familles but they saved a higher |
proportion of their income®, The propertion saved was 1l.L percent.
Data presented for farm families in 1941 show saving began at about
$1,000 net income and the proportion saved increased rapldly as ine
comes increased from 2,7 percent for average income of $1,157 to l0.9
percent for the average income of $4,191. This means of course that
expenditures on living incressed but in decreasing increments, The
effect of family size on aavings by incowe groups was shown. It can

be summarigzed as follows:

, ; Income g
Family TS0 <
Size_ | 1,000 1,750 |
~ percent saved =
2 persons 1&5 2&11 moﬁ 5?#6
36 persons ~9 .0 0.1 2.6 51.8
7 or more psrsons ~742 3.2 17.5 52.4

a. This agrees wiih Hodigliani's observations (8ee p. 11 above),



108
The effects of both family size and income are clearly seen in these
aggregate data for fam families (U.S.A., 1935-36). This implies that
| both have a»simil?ar effect on living expenditures.,

The author briefly reports some pertinent results of several other
studies and provides a five-page bibliography on the subject,

Professor Freeman in Illinois has done a considerable amount of
work on farm family spending and saving. Continuous firm and house-
hold records have been kept by farm families in I1lnois for many years.
In 1955 the University of Illinois published a sumsry analysis by
Professor Freeman of the spending activities of these families (22),
One of the obJectives of the study was to determine whether these famm
families had developed a pattern of savings and spending that could be
useful to other farm families and to researchers. The sample is not
repregentative in that the co-operating farmers generally have above
aversge incomes and are sbove average in the care with which they man-
age their dispossble income. Aversges ere presented for the main liv.
ing expenditure and savings items for each year from 1933 to 1950, so
that trends in each item relative to others can be determined and were
indicated by the zuthor.

Unfortunately the reader cannot obtain an idea of how much net
4income was "plowed back" into the business esch yeser, since Freeman's
term "savings" excludes all investments in the operstion of the farm
business. This exclusion stems from a major interest in the activities
of the household and a failure to consider the firm-household as an

integrsted spender and saver of net income. They do ineclude, however,
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purchases of land and principle psyments on debts, most of which was
investment in the business. The money allocated according to Freeman's
various 1tems of expenditure and saving is equal to net cash income
after certain new investments in the business and other business ex.
penséa have been subtracted from gross income. It also includes in-
come from all other sources, Nevertheless, for purposes of this thesis
the study iz useful for calculating a "propensity to consume", that
is, it shows how farm families spend the income they do receive on
living expenditures. From this knowledge one can infer similar be-
haviei- ﬁith \incom defined otherwise and can estimate the residusl
available for saving or investing back into the business.

The percent spent for family living, e xcluding life insurance,
which 1z 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 $4,000 - $5,999 levels, In pre-war years, at the same incoms
levels, the percent spent was 78 and L2 respectively, indicating an
increasing pressure on incomes of rising living levels since World War
II. |

One of the conclusions in the study was that five categories of
expenditures - purchased food, household operating expenses, clothing,
transportation and education - tended to be inelastice, that is=, the
percentage spent on these deocreased as net cash income increased.
Medical expenses, personal expenses and furnishings and equipment |
tended to remain constant, percentagewise, while expenditures on
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recreation, gifts, and housing improvements snd repairs tended to be
elastic, that is, they tended to increase percentagewise, as net cash
income increased. This indicates the categories that would be most
difficult to reduse should @ need for economizing srise in the future.
The classification also takes on added significance in relation to
Friedmsn's concept of permanent end transitory emamts of consump~
tion. | | |

From 1933 average family expenditures {for a1l farms in the
sample) increased slowly while savings increased much more rapidly
until they wers at a peak in 1943, From then until 19L8 savings de-
¢lined steadily as met cash income remained the same (but extremely
variable) and family expenditures increased impidly. Income tex yemain.
ed fairly steady from 1943 to 1948, These data are now 10 to 20 years
old but they show the beginning of the trend for rising living levels
' to press asgainst net inceme, st the sacrifice of savings, that has
continued since 1948%, -

 Pamily living expenditures snd investments were integrated with
gross farm income and expenses in 2 study done by Professors Froeman
and Deacon and published by the University of Illinois inm 1957 (2L).
The purpose of the study was to give farm families some basis for |
planning living expenditures. Net income had mot been satisfactory.
"They do not appear to base this year's spending on last year's net
income, and they cannot lmow this year's net imm until after the
a. Averages for 19L9-1953 of data Trom the same Farms show That B7
percent of dispossble income went to family expenditures at the

$1,000 - $1,999 income level and 69 percent at the $5,000 -
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decisions and the spending for farm expenses and other purpeses have
taken place,” They needed some way to plan current spending in rela=
tion to current éeceipts; Carrent attention was being focused on
relating family expenditures to gress 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 cbtained from accounts kept by L8 farm families for a
period of 16 years, It was found that, in allocating gross cash
receipts to farm expenses, investments and family cash living expendi~
tures, the living expenditure component was the most stable of the
three, varying considerably less than the other two, both in dollars
and percentage., Correlation coefficients were calculated te determine
the association betwsen gross cash receipts and each of the three
expenditure categoriss, This also was done for grain farms, general
farms and livestock farms. Age of operator was also considered, en
livestock farms only. In all cases farm expenses were relaled more
closely to gross cash receipts, the correlation ceefficient "r" = .93
for all 48 families, The coefficient was lowest for operators LO-19
years of age (in 1938) on livestock farms, being .79, For family cash
living expenses r ® .86 for all farms and ranged from .78 for general
farms to .22 for operators 50 years or over (in 1938) on livestock
farms. For investments, r = il for all farms, varying from .3k fer
general farms to ,62 for livestock farms with operators l0-L9 ysars
eld in 1938. Farm expenses varied more than family living expenses

but less than investment, Cash 1living expenses represented about 20
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percent of gross cash receipts and nearly 49 percent of net cash ine
come,

In analyzing the effect of fluctuastions in gross cash receipts
it was found that family cash living expenses wers somewhat less re<
sponsive to increases in receipts than were farm expenses and invest~
ment but considerably less responsive than the other two when recelipts
decreased, This agrees with Longmore and Taylor's article earlier in
this review. Farm expenses tended to have the clesest relationship te
increases in gross cash receipts and investments correspondsd more
clossly to decreases in receipts. |

This type of historical data is what is needed for projections of
capital accumulatien, However, it is necessary to derive probability
estimates of parameters from such data to actually construct the pro-
jections.

Further analysis of the expenditures of these Illinois farm fam-
ilies was published by Milican in 1959 (h9). By facter analysis he
selected six stable factors from among 36 variables, namaly, family
§ize, older family, age and marrisge cycle, savings, education and
income, to test their relationship te family expenditures in a given
year or over a period of years, A change in importance of family size
over time was indicated, which is to be expected as children mature
and leave the household, The "older family® factor was gporadic ever
time due to the changing requirements of children in their later teens

and possibly dus to partetime earnings of these children being used to

pey some of their own minor expenses, The age and marriage cycle was
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the most stable factor over time. The savings factor indicated wide
fluctuations over the 12 year pattern, The education factor (husband
and wife) was alse stable over time. The income factor was not cone
gistent for the first three years of the peried, that is until 1919,
attributable, sccording to the author, to the domination of expendie
tureas by past income in the last few years of the 1910 decade. There
was a consistency between income and savings.

The authors conclude that (1) the 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 de nothing, and (2) in few instances is there a consistent pattern
of expenditures (on various goods and services), which indicates a high
degree of error in any attempts to project such a pattern into the
future,

The latter finding is not important to this thesis but the aging
factor is, in that it is closely relatéd to household size over time,
which is one of the variables to be tested for estimating living exe
penditures, ;

The final publication dealing with living expenditures and reporte
ed in this review is the one by Brake and Holm (7) on the influence eof
household size and income on farm family expenditure. By regression
analysis they tested the relatienship of these three variablasgy They
found that by relating family expenditures to househeld size and ine
come, estimates of family expenditures could be improved significantly

over the use of family averages. ©5ize of household was relatively



more important than income in its effect on basic expenditures (foed,
housing, clothing, medical expenses, education and recreation, trans-
portation, personal, nonefarm interest, insurance and dues) and total
expenditures, but that income was the more important in its effect en
non-basic, less regulerly recurring expenditures (contributions, gifts,
non~farm business expenses, if any, non~farm investments and related
expenses, purchase of equipment and furnishings and automobile pure
chases) .

The authors state that ",., a good estimate of family living
expenditures is basic to an analysis of debt carrying capacity. There
is strong evidence that families tend to maintain a given level of
family living based on family size, Savings or new investments can-
net be achieved until family living expenscs are met”,

The concern of this thesis with regard to income is the problem
of projecting net farm income. Every study ef resource use frem the
viewpoint of the farm firm, invalving budgeting, production functien
analysis or linear programming, is explicitly or implicitly attempting
to project net returns of seme type. Far too much literature exists
on the subject to attempt s review here, However, there is cne study
reported in which the author has used regression methods to estimate
net income which may offer some lead to refinement of the method used
in this thesis. Bolton (l) devised a method which subtracts a set of
synthesized costs, estimated for each farm in 2 sample, from farm
receipts for that farm. The costs were broken down intc three groups
and multiple regression methods used to satimate the cost component

centributad«by sach, The three estimates were added to give a total



coat to subtract from receipts, The net income thus estimated for
each farm was subtracted from the actual net income for the farm

and these differences were used to determine (a) the percentage ef
variance in net income explained by the independent variables and

{b) the standard error of estimets, More than 85 percent of the
variance in net income was thus accounted for, The independent vare
iables were: (a) acres of the main cash crop (cotton), (b) acres of
other cash crops, (c) investment in livestock, (d) yield ef the main
cash crop converted to dollars and (e) yleld of other cash crops conw
verted to dollars, Costs were used as the dependent variable.

Farm receipts were calculated in the usual way, Bolton doas net
indicate how future farm receipts are to be estimated, for a projectien
of net income, but it is evident that the estimate could be closely
related to the five independent variables uced o estimate coste.

The problem in using this method to estimate net inceme for prow=
jecting capital aceumulation (in the firm-household context) is how
to determine the effect of "plow~back® on the independent variables
and on the estimate of farm receipts for the succesding year, The
effect would depend on the specific resources in which "plow-back® is
inveated.

A good deal of work has been done on living costs and saving, and
this review has presented a cross-section of thls work insefar as it
relates to the subject matter of this thesis. It is evident that very
1ittle of this work is really approached from the viewpoint of intew
grating the decision problem of the firm and the farm household, There

i



appears to be a slowly grwing recognition of the importance of this
approach to longer run farm planning, It is to be hoped that the
tempo will increase in the future.



1y

The development of the model in Chapter II, for projeciing
capital acoumilation, invelves certain key parawsters which are
based on fundamentsl assumptions that vequive verification, if the
model 1s to bave a utility ether than for mental exsreise. Those
sasumptions which this study will test were stated as hypotheses
at the conolusion of the chapter., Although they do not provide s
souplete testing of the conformity of the model te reality, they
do subjest ita major components to empirical verification or
rejection. If the selected hypotheses can be socepted, more
in that it will be oloser to the real outeome than would a randem
estimate, and just as olose as o budgeted estimate based on the
same baslc dats. The model can ssve coneidersble time and effort
ompared with a budgeted estimate, '

The purpose of this chapter will be to expose the selected
hypotheses to empirical verification and, in the process, to establish

plication, The date wsed will provide tests wnder particula
lsed, and gemeralizing from the results mmst be dome with
eaution. Perbaps of more interest, however, is the faet that the




same procedure mey be used with similar data for local application

1.
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3.

In the model 1% is olear that the following are fundamentals
The relationship betveen net income and total input eapital =
this relationship was expressed as a ratio ks, and as a
regresaion coefficient, b, The ratio ky can be determined from
a funstion fitted to farm data but, unless that funotion passes
through the origin, %MWW&&W%%
changes in the independent v
to use the regression function directly. The parameters of main
interest hers are the regression coefficient and the Neintercept.
The relationship between living costs and two other variables,
net income and family size = here again the focus will be en
the parsmeters of the regression equation and not I"L’ becauss
the latiter is likely to change with a change in the independent
variables of the regression funotion, and because in application

mm&mﬁmtm@mkﬁ, but can use the regression paraneters.

The relationship between gross incomwe and total input capital =
this relationship is necessary for the spplication of adjustments
to the model because of projected changes in levels of prices of
inputs and outputa. The likelihood of a changing ratio (;kR) of
gross income to capital as the latter shanges mskes it necessary
to foous on the parameters of the regression relationship between
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those two variables. ,

To determine whether or not relatiomship 1 and 2 tend to be
linear or ourvilinear, straight line and curvilinesr functions will
be mathemtically fitted. On the basis of preliminery visual
inspection of the plotted data, the fallowing funetions will be
ngeds

(1) H=bade

(2) w=a®
wvhere N 1s net income and A is total input caplials

(3) L= eNud

{(4) L=a

(5) L= chiulsd
mmniammmm,mamm“msumm

(6) &= gtk

~vwhera G is gross inocome and A is total input caplial.

These functionz allow for either gonstant or diminiehing
relationships. With regard to the net income and gross ineome
funetions it is recognized that, for growing firms, there is the
possibility of incressing retwans to scals., Unfortunately dats
ware not availahle to establish just vhere growth ceases® and to
determine the relatienship mmmtmmmmmm
&« As vill be seen iater, & modification of net income defined am

disposable income will be used, instead of the net income in
eguations 1 and 2.

bs ma mblm, in itself constitutes a study project of considerable
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capital over this phase of tho firm. dowever, the data were obiained
from farms most of which were well withiu the growth phese, It is
well known among observers of farm firmes that there ave many
opermtors not yet mﬁr&ng who avre 60 years old and who are operate
conoerne. ¥ost of the firms in the sample, and
ir any rendom sample of farms for thad mbler, vere striving to
mximize income under the limitations placed on these efforts by
the rescurces available.

For purposes of this study it is not necessary to test the
rate of capital accumulation sctually occurring in the various
stages of the firm-housebold, and to explain why accumulation ia
not maximized. The purpose here is to determine the possibilities
under usual produstion of met income and the usual consumpiion of
income available for spending. In this semse the application of the
model is norwative; if it werc positive, it would require data to
shov the sotusl rate of capitel acoummlation observed and an
explanation of the departure, if any, from the possible rate.”>

There is one other peint thet zust be made regarding the

8. It is necesesry to distinguish here botween possible or maximm
capital acoumulation under average production and consumption
and the acoumilation possible under optimum production and
consumption. The former case takes the existing combinstions
of resources as glven and sssumes that the operaiors are

maximlzing net income and utility under existing conditions,

The latter case dees not accept the existing coubinations

as those that maximize income under existing conditions, so

that not only 4s it necessary %o solve the problem of maximun

capital accunmlation but also the problem of maximdzing neb
ingome. The present thesis chooses to study the formsr case,




functions to be used, that 1s, that over the range of the data the
difference between a linear and a curvilinear deseripiion of the
data is not likely to be signifieant®, bub this should be demonstrated
‘g,." I£ the linsar regressions can be accepted they are |
mwfwﬁ.mmmmmummﬂatmg
ve combinations will be tested by stratifying the sample acoards
ing to type of farm and debermining the effest of each type on the
relationship between income and total input capital. There is mo
logioal reason to conclude that type of farm, per se, has an effest
on the relationship between living expenditures and net income availm

able for gpending, so no such effect will be tested,

parameters should be tested by stratifying the data according to
soil types within each type of farm, tlms bolding sonstent the effect
of types of farm, However, it will be seen that the sample used
to provide date was too smll to permit this subestratification.
If type of farm bas no significant effect on the parameters it my
be poasible to pool the data and stratify the whole sample by sodl
type. This will be discussed further in the section dealing with
the effest of woil variability. a
2. muammm»mmwmwmawmm
b o ant oan e mid of o fanstion shoving inorea sing

to soale, which diminishes the seriousness of the Mam'yet
guch s funstion from the analysis,
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In 1957 a project was initiated at Oregon State University to
the problems involved in rating the soils of Marion County,
gon, aogording to their ecomomic productivity, and to rate these
soils on the basis of the findings of the study. The bagic problem

in establishing an ¢ .~vide rating of the various soils vas to
determine the residual return to the land, having paid all other
factors of production, under normal cropping practises and inpute
output relationships. Thus the basic unit of study was the soile
erop combination, a great variety of whieh is found in Marion County,.2
In determining the inputeoutput relationship (costs and returns)

for soil erop combinations it was realized early that very few faras
in the county would consist entirely of a aingle soil=crop combination,
This meent that certain inpute and cutputs, particularly inputs,
meagured only in terms of the total farm, had to be allocated in some
way to the various soil-crop combinations found on that farm. Thus,
although the main focus throughout the study was the individusl
soil-orop combinations, it became necessary to make a preliminary
study of whole farm units to determine how the soilecrop combinations
were integrated into the total farm operation {41, p. 63, 65).

It was realized that the type of information required in this
preliminary study could be used to test some of the major hypotheses
arising in the capifal accumulation model with vhich the present

&. The spproach to the problem 15 described in detail inm 5 dootoral
dissertation writien by S.C. James in 1961 (/1).




thaesis is concerned, Opswificelly, the Masual® costs and reburos
data required for the productivity study provids the inlomation =n
input capitel end aet returns useful for this study. It wes decided
%o use tnese data, suppienented with inforasiion on iiving cosis,
for purposes of thig thesis., 5ince no historieal iaformation of
the type idealiy suited for testving tae sodes developed hereln vasg
availaole, it was necessary to sabstitute ﬁr@:ss»s%%icm Parm
pusiness data of the ons-cell survey type, to slmulate the iixtra«»
firm effect of secular growth of totel lnput capitsl on net incomes
As everyone wao hes participated in & one-call farm basiness
survey knows, (&) there is a limit to the wize of the questionnaire
that can be used, 1.e., to the amount of infcrmaticn that cen le
obtained {rom a faimer responisnt in *:.hé time he hag wvsilsble to
answer questions, and (b) the questicunsire in & study of this type
can very easily grow beyond a reasonsble give for an inferview, This
is particulariy true when stiempiing to cbiain deva for more than oune
gtudy. In such cases “competition for space" in the questlonnaire
i1s inevitable and paring of the schedule must be done on the basls
of the study having the highest priority, Such was ihe case with
the present study so thet the deis available guffers in soue respects
from detail ssorificed in the interests () of time and resesroh
resources and (b) of the prinery study, However, «s wiil be ueen,
the data obtained are very useful in testing the basle hypothesss
of the capital sccwmlation model developed in Chapter 1T, although
they do provide a basis for only mmim generalization., This will



be clarified below in the section

cﬁm for the sample were derived from the soil produgt
ivity study's main objectives. Marion County, because of the great
mﬁmwwnmmmmmmm&vaﬁﬂams,
nppWeM%mﬁ@mmﬂmﬂm&@%mmiﬁ
attempting to develop techniques for rating the soils of an
sgriculiural area according to their economie produetivity. Fm’
purposss of this thesis this county also offered a variety ai‘k farn
types and sizes from which to drew & sample, Other advantages m:
the avallability of wp-to-date serfal photographs and & reoemt
mmmumwmmwmmmwamwsmm
mmﬁmm.

Te cownty 1s losated® south of Portland, Oregom, the northers
tdp being some 15 miles south of that oity, with the southern border
reaning east and west some 50 miles further south. Salem, the capital
aiWufWialmMWutWamwmmmw
of the county, mostly in the Willamette Valley, the esstern half
baing mountainous,

The soils of that portion of the county where farming is
mmwmﬂmmwmmmmmzm
iato four main groupss (l)uphadorhiuwu&, (2)%@&%
TR HEe —
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bench soils, (3) flood plain or bottom soils, and (L) muck or

peat soils. The upland soils are fion basaltic parent materials
and are well drained. The terrace soils constitute the main valley
areas and are from weathered old alluvial sediments. They are
moderately well drained. The bottom soils are from alluvial psrent
material of more recent origin. They are subject to flooding and
are not usually as well drained as the terrace soils, The peat
soils consist of accumulated organic matter in various stages of
decemposition. They are subject to anmual flooding. These groups
are made up of 32 soil series, 16 of which encompass the majerity
of cropping land in the county. The estimated distribution of
cultivated land by these main socil series is shown in Table 3%,

The climate of Marion County is very favourable to the production
of a wide variety of orops, The normal annual precipitation is sbout
L2 inches on the west side of the main agricultural area and approxi-
mately 55 inches on the eastern side, The three summer months of June,
July and August have very little rainfall so that supplementary
irrigation is required for many of the intensive crops during that
season. The frost-free period averages a little less than 200 days,
varying with the altitude of a particular location., The average
dates of the first and lsst frost at Salem are April 1l and Ostober 28,
respectively, The temperature rarely rises above 100° F. or falls

a. A summary description of each ol these soil series is given by
James (L1, P- 218-227.)
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Table 3. Estimated total and ocultivated acres of selected soil
series in Marion County, 1958.8

: o Total
Soil series cultivated acres
Riverbottom

Chehalis 18,500
Wepato : 6,000
Terrace soils ‘
Willamette 17,000
Woodburn - 118,000
Amity 18,000
Concord 9,000
Dayton 9,000
Salem k4500
Clacksmas 74500
Hil) soils ,
Jory 21,000
Polk , 26,000
Sublimity 156,500
Muck soils ,
Labish ‘ 19,950

a. Dased upon estimates arrived at from survey data. (L1, pe58)

below 0° P, . Catastrophic wsather phenomena are virtuslly absent,®
The area from which farms were sampled for the 1957 preliminary
study, the data for which are used in this thesis, is located in a

a. The information on climate was obtsined from 5.G, Jemes doctoral
dissertation (hl)
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triangular area betwsen Mount Angel and Woodburn, on the eastern side
of the mein farming area of the county.® This area was selected
because a new soil mapping, superimpoaed on aerial photographs,
had just been completed there and most of the major serles were
reprasented in thig area, The area also produces s wide variety
of crops representative of many produced elsewhere in the county.

Thus it afforded a fruitful sourca of major soil-crop combinations

for initial study in the soil productivity project., Being on the
eastern side of the agricultural ares, the average anmual precipitation
is somewhat higher than on the western side of the county bui not

much higher than the average for the county farming area token as a |
whole. Because of the variety of soils and orops in the area, the ‘
types of faming conducted there are reasonably representative of %
much of the farming in the county.

The main reason for selecting the area was because of the
completion of the up~to-date soil mapping and the important infor-
mation aveilable therefrom. Unfortunately, the new mapping of the
hill soils had not yst been completed and they were therefore
omitted from the preliminary study. For purposes of this thesis
this was not considered a serious limitation, because enough variety
of soil and farm types exist in the area selected, to provide data
for testing the hypotheses suggested by the model developed herein.

2. Ses Map, Figure 5.




The basle sumpling unit in which the soil productivity study
was interested vas the sollecrop combimation. On the soil map of
the sample avea, which had been superimposed on aerial photographs,
sach fleld that was made up entirely of e single soil series was
delineated. A field was defined as a well delineated area appearw
ing, in the aerial photograph, to produce only ome orop. It was
recognized that changes wers likely to coocur between the time of the
photograph and the survey but it was assumed that, in general, the
£ield hound would not have changed and that a particular field
vould still be producing a single crop, even though the crop may

It seemed reasonmsble to assume that sach field thus delineabed
belonged to a farm, so the asscclated farm was next delineated and
thum&wwﬂlm‘bndmtbamp. The farmers' names were obtained
from vecords in the Mardon Gounty Agricultural Stabilization and
. rvation Office. The farms were then listed ascording te the
soil series for which they had been selected. If any farm had more
than one seil series represented in the fields found on that farm,
the farm was listed sccording to the sofl that sppeared in the mosh
fields or the largest fields on the farm.® The farms were then
mmm«m»wmma.wzmmmem

s The oriterion of & Field being completely composed of ome

soil series was maintained,




Becanse of limited resvurces swallable for the preliminar:
study it was decdded to limit the sample to 100 farms, to inelude
the mjor eoil series, These were alloeated in propartion
sise of the lists of farms in each major soll series. Accordingly
the sample was distributed as shown in Table 4. |

Table 4« Distribution of proposed sample of farms sccording ¢ 1
;;%u, pmmdm mﬂlpm&wﬁv&w m, MMW.

Bhubiott §

The farmers vare intervieved to obtain informilon on actual
and ususl inputs and outputs for orop enterprises on mfm
where a uhole field was composed of only one sofl seriss. The mmber
of these soilecrop combinations per farm interviewed varied from
one to thres. Information also wes obtained for the whole farm
on farm inventory values, cperating expenass and receipts, usmal
lelds, infarmation to smable the calculstion of depreciation,
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 During the course of enumeretion a running record of soil-erop
combinations was kept and when enough of & particular combination
had beenl obtained, no more farme having only those oombinations were
visited ifar interviews. It frequently ocourred, hovever, mt, to
obtain & mwrﬂ from & farm that had 8 soil~crop combination that was
needed, i\m was necessary to accept the other soil-crop combinations
on that f&m, vhether they were needed or not. Since most éf the
farms hadéooaraa grains and meny of them had small fruits, the final
sample cox%tained &8 surplus of these soil~crop combinations. At the
same time jiyiz.here were shortages in others,

For fpur;:eaes of thig theais, this is not relevant, What is
noTe immr%.ant-, hovever, is the fact that, although any selected fam
for which én intervievw was completed had at leasi one field with s
defineable “tsoil series, this frequently was & minor part of the crop-
land. In these cases, as a result, the wholé farm could only be
claseified ag being haaﬁd on soil that was predominatly of a dife
ferent series, or a mixture of serles that differed from the serles
on which the seleotion of the farm was besed. This interjected a
confuging element into the sampling procedure as it concerns this
capitel accumulstion etudy. Fortunately, soils tend to be associated
together on one farm in similar series so that there was a tendency
for the 2cils on the whole farm to be similar to the soil series in
the field by which the farm was selected, UNevertheless, the farms
available from the sample for stratifying by predominant soll tm,
are not distributed according to the distr‘lmtiax; in Table 4.
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It is considered herein that the sampling and interviewing
procedure did not interfere seriously with the randomness of the
samples In randomiming the listas, stratified by moil series, the
whole list was randomlsed and then the required ssmple numbers were
first selested followsd by the alternstes from the farms following
the selected farms in the listing, Thug each farm on each 1ist had
and equal chanpe of bteing selected, including the alternates used.

However, the lack of correspondence between a field selected
for sampling snd the pred ominent soil type on the farm possessing
that field, bresks down the criglnal proportionally of the sampls,

‘80 that, if we congider a farm to be the sampling unit, sbout all

that can be said of the sample is that it was selected randomly, It
is not "prestratified® by soil series, Ly type of farm, by size of
fara or by any other criterion, except ingofar as the tendency
holds for the predominant soll series on the farm to resemble the
soil series in the field by which that farm was originally selested,
Also there is a good possibility that a tendensy exists for soil
series to influense the me of farm, and insofar as this is true
sone “pre-stratification" by type may exist in the semple. However,
this is all to the good sinve stratification hy type is necessary
for testing some of the hypotheses in Chapter II.

Altogether, only 70 complets records were obtained. Of these,
66 were suitable for use in the ‘present study. The disteibution of
these farms by the soll type predominating on the farm is shown in
the following tables
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Table 5. Distribution bty soil .ories, of wample farms providing
: useful records, preliminary soil productivity study,
Marion County, 1957,

flornebrowiD

From Tsble 5 it is apparent that only three groups may be muitable
for testing the effect of variation in soll series on the velatione
ship between net inoome and tobal input capital and between gross
ingome and capitals The other seven groups have either too few
farms or mized soil series, both of whlch prevent a suitable
statistical testing of the effeot of soil series. The table also shows
that the 66 farms tend to be distributed sccording to soll series
in a pattern similer to the sample distribubion planned (Table 4),
although the Concord, Chehalis and Wapato series are poorly represented
in Ghe sample used herein.

A comparison of the percentage distribution of the sampl
furms, according to total acreage, gross sales, type of farm and
age of operatoy, with the percentage distribution of the 1959 Census
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figures for Msrion County will also help the reader to assess the
representativeness of the sample. (Tables 6 to 9)®
Table 6. Distribution by total acreage of census® farms and 66
sample farms, Marion County, 1957.
~ Totsl acres Sample farms Census farms
‘ o S percent percent
10 - b9 33.3 39.9
50 - 99 2?03 lgng
180- .259 7.6 5.5
Km“ 999 ,, - 1-9
100,0 00.0

a. Percentages are csiculated from the 1950 census, There were
3,788 farms reported for Marion County.

Table 7. Distribution, by gross sales of famm products, of census®

farms and 66 sample farms, Marion County, 1957.

Total sales Sample farms , Cen, farms
W_E— loia i M

~dollars percent ' percent
40,000 snd over 1.5 10.0
20,000 = 39,999 10.8 13.7
5)«” - 9}999 35-11 2308

2;5;’3 - g,zgg 9»§ 28,0

' il | i e

2. Percentages ealculated from the 1950 census figures.

Be ?ﬁg\u Tigures were obtained from James doctoral dissertation
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Table 8. Distribution, by type of farming, of census® farms and
66 sample farms, Marion County, 1957.

Zype of tara’ Sample farms Census_farms
‘ percent percent
Field crops farms 22.7 12.2
Vegetable, fruit and nut farms LO.9 36.5
Dairy farms 18.2 10.2
éiawatwk farms, other than dairy 9.1 ll.g
neral %.1 29,
100.0 100.0

a. Percentages caloulated from 1950 census figures. Omitted from
the calculation of census percentages were 138 poultry farms
and 1,813 unclassified farms.

" b. The sample farms were not typed by the same criteria as census
farms; the former were typed according to total inputs (see
explanation page 1L0) while the latter were typed according to
gross revemue, However, the two methods have similar results.

Table 9. Distribution by age of operstor of census farms® and
66 sample farms, Marion County, 1957.

Age of operator Sample farms Census farms
percent percent

Lesa then 25 6.1 1.2

25 had Bh 6-1 1007

35 - Lh 25.8 22.1

55 - 6L 10.6 21.7

65 and over ‘ i%é:jé: T%%%

a. Percentages calculated from 1959 census figures for Marion
Goun‘hy.
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Although there sve some differences betveen the sample and
the oensus, the similarity is close enough to justify the
assumpbion that the sample, to a considerable degree, is represent=
ative of the mjority of Marion County farming. %General® farms
inciuded in the mumple.

The farms included in the sample were fairly widely distributed
over the sample ares (*igure 6) and, in this respect, the sample is

mroportionally represented and poultry farma were nob

representative of the sample area. Insofar as the sample ares ree
presente farming in Marion County, the sample is also represente
ative of Marion Covnty. Generslising %o Marion County from the
sample may be dons, with some caution, tmt to go any further in

generalization, that is, outside of Marion County, extreme care must
be taken to ensure comparable conditions.

It is not necessary to use a stratification of the sample by
type of farm until the stabtistical testing of the effect of farm
type on the parameters is diseussed. However, tables will be
presanted, during the discusslon preceding the statistical analysis,
that show date by type of farm. It therefore is convenient at this
junoture to present the method used to define the itype of farming
gtrate and categorige each farm into one of the strata.

Farm samples, such as the one used herein, are frequently



Figure 6.

by Aerial Photograph Units.

Map of Sample Area Showing Distribution of Sample Farms
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stratified for various statisticel purposes, One of the main objecte
ives is to group the farms eo0 that more homogeneity (less variation)
exiats within than betwsen the groups. Homogeneity refers to the

It bas heem pointed out 4n this thesis that it is necessayy
resources are organised on the sample farms. The organisation of
resources ia insd by the produst and the productisn procsss
requived to produce it. The produst thus becemes a very good
indieator of the way resources are put together by a farm operators
Howewer most ferms produce more than one produgt for mle. This
means that 1o obtain an indication of the resource orgmnization
on a farm 4% is necessary to Imow what proportions of the total
inputs go to produsing eash produot. Singe owkpus quantity s clesee
1y assoofated with iaput quantity, farms can be categorized accordin

oportional diviaion of output by product. The name of the

produet is ueed to name or indicate the type of farm. Thue a daivy
farm is 20 named because most of ite innmis or ressurces are oosbined
to produse one or move dairy produets. This is a common way to type
farms. If over a certain defined pevceniage of ils gross revenue is
obtained from a certein product, say fluid nilk, it is called a fiudd
wilk farm. This method of typing requires a celowlation of gross
veverme for eash farm by produets returaing revemns on that farm,

In the present study it was necessary to 4ype or stratify the
muple farms before insome cnloulations were meke, Sush a typing
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frequently may be useful when preliminary cursory stéaiu of farm
business data are required. For example, it may be necessary before
income has been calculated, to make decisions on individual obser.
vations, that can be zssisted by & comparison of the farm in quest.
ion with faims of a similar type.

It is possible to type farms sccording to inputs themselves.
For example, cash crop farms are sometimes typed according to the
proportions of total cropland a&ms allaeatnd‘ ta producing the various
orop products of the farm. The preliminary typing done for this
study used an input method which may be called a "land use intensity"
method. | ,

From a cursory study of the records, several types of farme were
possible, according to the enterprise that absorbed the major portion
of inmputs and produced most of the income, Cash grain snd forage
(both hay and seed) farms, dairy fams, livestock (other than dairy)
farms, and farms producing mainly intensive crops such as berries,
mint, beans, fruit, potatoes, sweet corn, ete., could be easily nomd.‘
The ssmple farms were grouped into these four types plus a fifth, a
goneral or mixed type. They are hereafter designated as El, D,

E2, I and ¥ types, respectively. As usually occurs in classifying,
the problem existed in deciding on borderline cases,

In Marion County the problem 1s sggravated by the intensive
orops grown on many farms. A farm could have most of its acreage
allocated to cash grain crops yet have the majority of inpnta end
output allocated to & few acres of berries. The same could ccowr
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on an otherwise dairy farm. It was decided to devise a system of
weighting screages according to the intensity of land use for each
enterprise on a farm and summing these. The enterprise exceeding
50 per cent of the total weighted acreage for the farm determined the
type of farm.® This method amounts to typing on the basis of
inputs involved in the enterprise but since there is a close gsmiation
between total inputs and output it achieves much the same result as
typing by gross income attributable to each enterprise,

In using the "land use intensity" method the various enterprises
¢an be given relative weights on the basis of some measure of intemsity.
This method is not as precise as the gross income method but asghieves
the purpose of typing just as well, which is to group the farms in
strata that are more homogenecns within than among the groups. It
may achieve this objective better becguse the method deals directly
with inputs, and homogeneity is based on imput organiszetion.

In order to compare intensity of land use for the varying
enterprises the total cost per acre was used as a "scommon denominator®
measuring intensity. Enterprise summaries available from the Agricul.
tural Extension Service at Oregon State University gave costs per acre
for most of the enterprises encountered smong the 66 sample farms.

The data in these mmes were reasonably up to date and provided
at least an index of intensity of land use, The liwswn;k enterprises
showed costs in terms of animals rather than per acre, but these were

converted to per acre costs by using feed requirements and normal

8. Lxcept for the mixed type, the major enterprise on ail farms but
 two exceeded 60 per cent. The lowest of the two was 56 per cent.
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yields to determine the mmmber of acres requirved to suppert the livew
sbook complements for which costs were given in the summaries,*

The following welghts, based on the costs listed in Table 11
wore given to each sore of land scoording to the use indicateds

Table 10, land use weighting® for typing farms in the sample,

W AN S Vil S

mﬂa&%( to ttle and )
8 exoept to dalry catile hogs
Grains fed Hogs
rmmmm?mmfmm

Forage (ssed or feed wmept dalry)
Potatoss

m«mm

“Based gn “fable 11 using average cost for graln exopss $3L
be Aypﬁﬁ’w to aareage according
respondenta.

enterprise shests follow, in Table 113




Table 11. GCosts par acre of various eaterpnau, Willamette Valley

fm, 1957&
Enterprise
Fall Wheat
Barley
Oats
Irrigﬂad Pagture : 56
Red Clover (seed snd hay) . Th
 Rye CGrass Seed Sk
White Clover Seed 61
Alfalfa Hay - 66
Field Cormn 81
Irrigated Sweet Corn ' - 19,
Potatoes : 211P
Carrots 285
Mint 285
Filberts L7
Walmute : : 113
Cherries « | 7P
Prunes - WP
Black Raspberries 3L
Boysenberries ‘ : : L8y
Loganberries : L72
Red Raspberries 552
Irrigated Strawberries 582
Bush Beans 591
Pole Besns 897
Swine 36
Sheep
Beef Cattle (selling 450 1b. calves) 63
Dairy cows 163

Bource: Oregon State Enivernny. Agricultural Rxtension Service.
Enterprise cost sheets, 1953-1957. Corvallis, 19%7.
(Unpublished, Mimeographed.)

a. Letest informstion up te 1957 the year of the study.

b. Recent published information not av&ihhlm Judguent catmms

based on discussion with M. Becker, Farm Management Extension ,
Spesialist, Agricultural Extension Service, Oregon State University.



Te boot empirizelly the Wyoothagos listed at the end of
Chapter LI, 1t ig necessary to define the varisbles grosiscly io
oliain qmﬁwmm seagurenent of these variedles fyom observed
date and then to determine their rolationship. This as ]
Wmmmﬂ%&nﬂﬁaaswﬁaa%ﬁumﬁhe%msw
vhich the wariables were messured or caloulated from obeserved dats
and presect the statistisel analysis required to determine tl
relstionghip, At the same time the hypethosss will be tested.

This variable, represented by A and l'ﬁ in the models in Chapter
1T, was defined in that chepter, btet the definition will be review
hare for the seiw of precimion. Totel input capital is measured hervedin
by the present walue of each farm's fixed and operating produstive
inguts, Thus defined, eapital inslvdes cperating expenses.

In evaluating resl estate, the weskeland and natural pasture were
omltted, beceuse wost of the unimproved land was wnproductive. The

lue of the family dwelling was also omdtted. Although the dwelling
carnnot be considered to be unprodustive, its major role is that of a
eonomnar good and is thus very difficult to associate with output if
it is viewed as an input. Because of the veriaticn in value that is
not assoeiated with varistion im output, the dwellinm ‘i.;na. large
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source of error when included in farm capital ss an input.* In 'this

analysis the dwelling of the operator and his family will be classified

a8 8 living wst. All other farm buildings used in the normal mzmt-»
ion of the furm will be ineluded as imput capitsl.

7 The 4inelusion of the usual livestock complement snd the machinery
and equipment as part of capital is orthodoxj however amnusl operat-

ing expenses are mot normally looked upon as capital, even though
they are aslways included as inputs. This analysis will take the view-
point that all inpute constitute capital, except the operator's laber

and msnagement. Anmusl inputs and expenses, such as feed, fertiliser,

foeder stock, taxes, hired labor, fire insursnce, repeirs, fuel and
:m:,;ﬁ.mu for power equipment, and so forth, compete with machinery,
buﬂdingn land and livestoek for surplus income available for invest-
ing back into the business. This is one reason for including them
in capital, Another reason is that the model depends upon a predicte
ion of incoms from capital. This requires the imclusion in eapital
of all inputs assoclsted causally with éntpat. An explanation for
the inclusion of unpaid family lsbor was given in Chapter II (p. 62).
It is necessary at this point to discuss the evaluation procedure.
In genersl, present value was considered the best vami to use because
it gives & better relative measure of gquantity, quality and condition
a. It is well recognised that two farmers oblaining the same ~
rormal net income from the same type and sise of farm may have
dwellings that differ greatly in value simply bedause one may
choose to spend his income on a beautiful home while the other

may choose to forego s beautiful home and spend his inoome on
& luxurious sutomobile or on anmual holidey trips.




ef the varioug input capitsl items end it colncides with the begine
ning of any projection of the future utilizing the model developed
in Chepter I1.

The method of evalusting totel imput capital ie not eritical
s0 long as 1t provides the best estimate of income end is used consist-
ently. Beocsuse present velue gives a betier expression of cuomtity -
send t;n&}ity of inputs than does originel cost or replacement eost,
1t ia more likely to provide a better predictor of income.® Where
pessible, market value wes used, because, theoretically, it sxpresses
variations in guality. Hovever, no market velue exists for some
cepital items, for example, permanent farm buildings, once they
have been built. | In such cases the best alternative ls to depreniate
the replacement cost of the uilding sccording to ite sge. When this
is necessary, the replacement cost should be associated with ite
present use and capacity in that use, if thege differ from itse
original purpose. These methods were followed iIn thisz analysis.
Using replacement cost in such cases has the advantege (over using
original cost) of expressing the value in terms of current dollars,
thus putting the value of the item on a comparable basle with those

items evaluated by market velue, Fresent value, being in current

&. That is, in secular or cross-sectlonal assoclation of tatal
input capital and income, the variation in capital is likely to
be more closely associated with the variation in income 1f
capltal is measured by present value than if measured by
replacement cost or original cost.
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dollars, may vary from the trend in the valuve of the monetary unit
and if so, must be adjusted to the ‘hrsﬁd to alim:lua‘w a‘ source of
error in projection. This was also discussed previously (p. 61)
Evaluating land:

On the sssumption that, better them enyone else, the farm operat-
ors know the condition of their land and its value relative to other
land in the ares, the respondents were ssked for estimates of the
value of their cropland, without buildings. Not all respondents
provided a value so it was necessary to allow an estimated land value
in these cases.® .

Land values of "bare” cropland are usually estimated by the
farmers as having no perennisl crop on the land, Obviously a walmut
grove or & blackbsrry patch ﬁiu add value to the land if there is
bearing life remsining in the erop. This additional valus was estimated
for those acreages in peremnisl crops and added inte totel imput
cepital. It was assumed that a respondent's estimste of bareland
value included grass and forage crops, however, sc¢ that these were
not included in the additional values given for peremmisl cash crops.

Adequate information was not available from the 1957 survey to
establish a value for these cropa. However, in 1958 James obtained
information on the cost per acre of establishing thsse; crops on
various soll series. (L, p. 116-175) It was assumed in the present
study that the crops wers half depreciated and they were given a
value per acre squal to half of the cost of establishing them and
bringing them tc bearing age.

2. BSee Appendix B? for an explanation of the estimates used.
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Evaluating buildinges

Respondents were asked to estimate the replacement cost of eash
building, assuming a replacement of the same quality and fulfilling
the pame purpose. The age of the bulldings was also reported.
the respondent failed to provide an estimate, a des
gize and structure of the building was obtained,

For twenty farms the building replacement cosbts hap been

resently estimated by the County Assessor and these were obtained from

his office. The costs were caloulated on & mre faol basis and
averaged according to type of building®, These values were then
applied to the data on size and structure for those tuildings net
estimated by respondents. Five resords provided only the age of
the buildings, in which case 1t was deemed better to estimate the
re;alaemt cost by a judgment comparison with sample farm simils
in type and sise, than to diseard the othervise usaful records

| Having established the replacement gost, the building was
depreciated by the straight line method for its age’s If the
building was fully depreciated it was eveluated at 20 pereent of
rﬁplwamnt ¢ost for a house and 15 percent for other bu
venents such as wells and fences, 1f not evaluated by the
respondent, were usually reported in terms of miles (of fences) or
feet (of well or tiling). In such cases the replacement

a. Appendix D, Table iy
bs Bee Appendix D, Table 6 for build
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are shown in Appendix D, Table 7. Where no age was reported the item
was assumed to be half depreciated, |
Evaluating Machinery:

The respondents were asked for the original purchase price of
the item, the year they purchased it and their estimate of its future
expected useful life. The original purchase price was inflated to
1957 prices by use of the best available appropriate index (74} and
thls price was depreciated, by the straight line method, for the period
the respondent had owned the item. The annual depreciation rate was
determined from the life of the machine estimated from the year of
purchase, calculated by adding its present life (from the year of
purchase) to the estimated future life remaining in the item. This
method is applicable to machinery purchased new or secondhand. ?hs
value given by the respondent for small tools was taken as present
value and they were assumed to be half depreciated. Wiere values
and life estimates were misslng in the records, the average figures
for the same machines reported by other respondents were used, Vhere
the age of an item was missing it was assumed to be half depreciated,
Evaluation of livestock:

The weights and the values or prices of the usual livestock
complement, used to produce the livestock and livestock products
usually sold each year, were enumerated in the survey. Yhegﬁ data
were missing in a record it was nseess&ry to make estimates from the
information available, based on tabulations from reported data,®

a. See Appendix D, Table 2 Tor prices or values thusxcaleulatnd and used.
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Operating Expenses:
These will be defined later in the discussion of net income.

The average total imput éapital and its components are shown
for eaéh type of farmm in Table 12.2 |

Table 12. Components of total input capital values® on smpla‘fam,
by type of farm, Marion County, 1957. ‘ '

Y « . ‘ « . Peremnial Total

5,402 33,62 617 Ts736 3,80 478 51,729

E2 5,283 35,147 3,108 54952 75067 697 = 56,523
M 5,551 29,358 1,505 95172 6,772 1,260 53,617

5,078 2L,697 1,956 75603 6747 - 1,555  L1,635

Values shown for each type ere average for The Lype.
El: Extensive cash crop farms.
E2: Extensive livestock farms.
I + Intensive cash crop farms.
D 3 Dairy farms, k
M : Mixed farms, that is, the farms could not be categorized in
any of the other types.
Excluding the house. Only the buildings usually in use were
included, ) ' ’ i :
Usual livestock inventory.

Ceo

d.

2. | Net incoms:

This varisble is designated as Ni in the model developed in
pter II, It has been fairly well defined previocusly® but will be
defined in more detail by the ensuing discussion of gross income,

gross expenditures and depreciation. The net income pertinent to

a. The componenis are shown for each farm in the sampis in
Appendix C, Tsble 1. :
b. See p. 19 and 26.
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this sbtudy Ls the returmn to cepital and the operator's labor and
~ management. Before it is available from gross income, gross
exp@ﬁ&ituras, including unpaid family labor and depreciation
must be paid. The components of these variables will be discussed
next, |
Gross incomes

This is aﬂa@har»v&rlahle used in the model, in iite own right,
bui it also is used to calculate net inecmé. Some discussion of the
concept of gross income best adepted to the purposss of this study
is necessary. The problem is %o projset the releiionship beﬁwéen
net incoms and total capital investment over time. This is to bebk
done on the basle of an empirical relationship, If anrual records
of income were avallable for each farm, the relationship between
that lncome and the farm's total investment anuually could be derived.
Ine to natural hazards and to price fluctuations, annual income varies
conslderably more than totel investment. Huch of the annusl variation
in income series could be removed by relating the trend to the "totul
investment™ series. The income thus would be conceived more as a
Busual® income, based on usual ylelds and prices, except insofar as
nevw invesiments, i,e, additional inputs, raised the trend. The use
of a trend would remove the effects of yield and price variations,
leaving the effect of increasing investment.

Time series datas of the type required were not available for
this study. It was therefore necessary to note the effect of invest-

ment on income from “eross~ssctional® data obtained at the same
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'ytaintv of time from ferms of varlous sizes. The effect of secular
prige variations on income veristions is mostly removed in such data
because at the time the data are obtained, sll farms in an e&e& face
the same get of current prices for their products. The use of ®Pusual®
or average yields obtained by each farm eliminates the yearly
vaﬁiaﬁons caused by natural hazerds. If the semple srea is small
enough all farms are subjected to much the same weather, diseuses
and insects; et least the inter-fara variability should be considerably
less than the inter-year varisbility. For these TEUABONS, FLOBR
income was calculsted for eash farm in the sample on the basis of its
usual ylelds as estimated hy {he ferm operator during the snumeration.
Similarly the usual quentities of livestoock 2ad livestock products
sold, were used. In all cases Lhe current prices for the survey year
were applied.® The perquisites (income in kind) were caleulated in
the same way,
Detailsas

Gross income includes usual ssles of crops, livestock and live-
stock products. Crop sales were caloulated by subtracting the usual
amount fed and otherwise used on the farm, from the product of acre~
age and usual yields. For new plantings of perennial crops no income
vag allowed. On the other hand, no depreciation was eharged,b Receipts
from custom work done for others are included becsuse they were derived
from the annual inputs that partly constitute the totel invesitment,

8. See Appendix D, Tables 2-4 for prices and yields.
by See "Overhesd for Perennial Crops", Appendix Bl.



b Includes improved
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Other off-farm receipts were not included becsuse they were nok
dsrived from these ammwal inputs.” The componsnts of gross income
are shown by type-ofwfarm averages in Tshle 13, These components ar
shown for each farm in Appendix 0, Table 3.

a. Off-farm recelphe other than for oustom Vork have been oniiie:
8ince this 1s usual income, based on mmmual cutput, it is not
necessary to consider changes in inventery. ‘

etc. but does not include the farmstead, This land does mot

The usual items, such as repairs, feed, fertiliser sad other
operating costs are included.” Deprecistion was sleo inpluded, Iife
ingurence, repairs and depreciation on the dwelling were charged as
living sxpenditures. The details of methods used for estimating

stock producks were not obtained in the emmerstion. An
Appendix B for a more ¢omplsie listing,

ba
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Most wxpense itens vary constfiersbly less from year to year than
do ylelds snd for this reason the expensss during the survey ysar were
taken as a reasopable estimtse of “ususl® expenses. Taxes and vewal
depregiation are two siseable items that remin relatively stable
fyom year to year although the trend may be rising. This stability
also cecurs in muny of the minor ercp and livestook sxpenditures,
telephone costs and fire insuranse, MNost of the expenses required to
being the orops inko midsonson growiag condition do mot wary a great
desl ammually bub some expemses assosiated with barvest tend to vary
vith ylelds. The variation in the harvesting costs was assumed to
Mamwmmmmmmmmmm
mummammmmeMmaxmmW
Intevest on debt was excluded becanse it MW% wmi&
Wmmmmmwmmmm, vhether 1t 1a one
cumbered or not. The effect of encumbranses will be considered later
bub forr the present unencumbered capitel will be assumed.
Compenents of operating expenses and depreciation charges are shown
in Tables 14 and 15, respectively. |
The net {ncoms (fable 16) censtdered to be aveilsble for cone
mﬂ% imm ma and aupim scoumdation ma calonlated W
mmmm, naﬂlt@rwm&t&m !
&m‘ :
mm m Tor sach farm can be cale




Table 14. &cwmtm of gross operating expenses hy type of fawm,
mln tmn, mm Gounky, 1957.

$8ExEE
§

E2 Tik

I 653 187

b 959 29‘9 99 1,97
¥ 966 2

tamm, &xﬁm 8%, 1957

EK wHER
¥
&
&
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As brought out in Chapter IX, these constitute an important fne
are represented as the variable L in the model for projecting capital
accumsilation, They are defined as that portion of ammal net income
spent on gonmupiion. This expenditure is not resoversble and is
lost to the firm, althongh it provides utility to the housshold. The
expenditures on the usual items of food, clothing, shelter, edusatien,
health, entertaioment, travel, share to living of electricity, tele-
phone and transportatiom eosts, csharity and gifte, vere included.
cpenditures on sons or daughters attending collegs were not included
because {a) this is not & usual item - only 4 of the 66 farms reported
assisting a college student; (b) some students earn s considerable
Woﬁ%mm&u&%mﬁuﬁdﬂﬁw@%w&d&tm

pap and (o) a college educabion for soms
or danghters is one of the goals for which a farm might be planning

and therefore cannot be ineluded in the usual anmual costs vhen eptimabe

ing the rute of capltal acowmlation required to achieve that goal,
Anmual repairs on the dwelling were included in living costs.®

Farm perquisites vere lncluded in living cosba. It would sees
logieal to omit them from gross inoome and living costs both and place
the variables on & cash basis. However, since perquisites tend to
ramain stable regardless of asize of farm or income, or oven decresss
withmimrawinmmrwm, met thummaf}im
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costs to net income es the latter changes and therefore must be included
in the ealoulations of these variables,

Life inmurance wuns included in living coste®
Expenditures on purchases of dwrsble consumer goods were nob
included as such. Rather, depreciation on these items was allowed
a8 an anmial expense to be met over the capital acgummlation petiad.h
The respondents estimated the aggregate value of these items in the
reciation on the bhouse was also chsrged as a living

expense, Table 17 presents averages of the respondents' estinates
of various expenditure categories to provide a concept of the relative
magnitudes in the various categories.

Propensity to Consume:

When the wmal net incomes calculated from the information re-
ported were matohed with the estimmted usual costs reported by indivie
dual res i% was found that for 29 of them the living costs

ed the net income. There undoubtedly are various ex

anations

for this if the 29 farms could be studied mors closely, and the
explanations would vary among the farms. One hypothesis immediately
suggested was that the disposable income available to the household
should cover the living costs {other than the depreciation on the

P Mwiﬁ page ' ’

be ALl furniture and larger appliances were depreciated at the rate
of 745 percent per year. Information on useful life of household
fursiture and Bquimﬂb is diffieult to find, This rate was
QMM from information appeaving in the U.S.D.A.'s Family

sonoxde Review (.0) and the Journal of the American Stetistical

mmmmieo)

2+ Only 64 of the 66 respondents in the sample who provided data for
caloulation of net income also provided estimates of living costs.
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from the living costs as ealoula
failed to cover living expenses for only five respondents
wy vas not large for thase.

For purponss of the model the fmet that there ls a disorepancy
betunen living coste and net income on some of the farms ia not arde
tical, This can be due to ummmal reasons nob obtained in the luberw
viewing because of lack of probing, What is necesssry for projeste
ing caplisl scoumlation by use of the model, is the propen

is aleo desirable to pens
here is that the non-depreciation expenditu

associated with the dispomsble net income available give o goed meamires
memt of propensity to donmme. Thevefore, it is this income ~ living
wﬁmmmaMtﬁuhwwmwm"' amert

rs for

liv!ng mm uammm ﬁabh 1?. w, ﬁu mmm
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slze does not take into conelderation the effect of different ages of
children on living oosbs. For the paremster to be used in the model
the measuremsnt of this variable will recognise the varying ages of

he children snd will convert all houssheld mewbars 4o a comnon
"sonsaming unit®, which will be called and “aduls mm* harein.
The only study available to use as o gnide in expressing child-
ren in terms of adult equivalents wvas done in Oklghoms in 1986 {68)
This study showed the amvmal cost to farm parents in Oldshoma as of
1954, of reising e child through the age of 18. Although the coste
¥y from comparable costs in 1957 in Marion County

Oregom; the informmtion does show the relative costs st each age, wo
that a Seyear old can be expressed in terms of an lé-year olds I
wns asmmed that mammwamammmmmmm
County as in Oklshoms. The ages were divided inte three groups and
sxpreseed in teems of axpenditures onm am adult {(Table 18), These
adult equivalents were then applied to the households in the sasple
to measure the housshold sise.®

Table 18, Adult mm.mmmmnwmmw
tmmw

o

e T TR TTE
mumnmmmmmmmmmm
are combdned in Table 5, Appendix G.

8
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Statiatica; Analysis
1. DNet income and total input capital:

A strsight line equation, N = bA+a, where N is net income and
A i3 total capital, was fitted to the appropriate data for each type
of farm by the method of least squares. The following parsmeters
were obtained:

Regression Correlation

Type of coefficient coefficient Dagrees of a
farm b r r. F.value freedom

El 0799 69 A48 12,01 1 end 13 285
E2 .1387 99 97 145.15 1 and L 2666
I .1063 .71 S0 25.15 1 and 25 218
D .0335 Q1 212 1.3 1 and 10 2578
M 0554 L9 2 1.29 1l and L 68l

The regression coefficient, b, was significant at the .0l level
for the E1, 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 coefficiénts , rapresented by the
b-values, are equal. Using the F-test,

= s8_(» B2

k-1
where F = and
Pooled residusl S8
= nw2k .

b 1s the mean of the k regression coefficients, (L, p. 346) the
calculated F-value was 1.9316 (with L and 56 degrees of freedom).
Since this value lies outside the critical z-egien at even the .10



level of sigrifioance, the hypothesis that the population regression
coefficients of the popwiations represented |
are equal, cannoh be rejected and therefore uust be accepted
1mwmmmmtmwamm@mmm, that
is, emch has the same slope (44, pe 353)e
mmmmmsws «0775 and 4% was found te be
slgnificanh at the 01 level {F = 42,0793 wikh 1 and 56 degrews of
Memmmwmmwmﬁﬁmi grege
ineide, by testing the hypothesis that the neana of the
variable, iamﬂmn,mwmw;a&,mm m*
Mmemmwmwmw»s@mmmzum
mwwmwmmw@wmwm Mu,
had b set aiffered signifisantly from zero, the msalysls of variznee
could have been applisd directly to the sirata means of the dependen
variable, B, The following shows the results of this anslysie:®

Gl

'ww Fn of Somcus Dow of - Sen 52 s "

9,562, 404,077 411,216,010 984, '
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16,340,338 4 45135,084.5¢  0.6656
m}m!m 60 6 + 212'3%. 66

i

Hure agsin the caloulaied Fevalue is outaide of the critical
rogion at the 0,10 lewsl of sigaificance so the hypothesis that the
adjusied means adjusted &

- are equal, camnot be rojected go
it must ba accepted. This concluslon, togethar wiih the previous
conclnsion that the regresalon coefficieats of the populations
represented by the five types of farm are egunl, lesds to the con-
glualon that these five populations have the same line of rogression
(43 pe 353)s From this 1% may be concluded that type-cfwfarm bas no
slgnificant effect on tha regression.

On the tusis of thias, the data verc aggragibed o derive the
following single regression squation for all of the farns:

H o= (06934 + 609

uwhere i is usual met incowe in dollars and A is present totel input
capital in dollars, both being defined as previcusly discussed in the

relevant sectionn. The regression coefficient b = 0699 was significant

at the 0L level (calenlated F-value = 40,8396, with 1 and 64 degrees
of freedom)s The 95 percent confidence limits for b are:
0481 <G < .0N7

The value s = 609 wan significant at the 05 level (caleulated tevalue =

2,0000 with 1 and 64 df.).
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confidence linliz for a are .93 { Of < 1R19.19
where O is the popmlation rerression coefficlent =nd of is the popu~
Jation mean of N at the poplation mean of A,

This means thet 1f another random sample 3z obtained from the

lation 3n the sanme manney, ihere i a 95 percent chance thed

the regression ecquation cslevlated from the new sample will be come~

N = 00071 4 1219,19
Using the suple meen of A, 47624458, to sbriitute in these ecustions,
the predioted H has e 95 percent chonee of falling in the Tenge
0.26 oud $5587.28, I the probubility of predicting I correctly
is lowered to 75 psroent thic roage ¥ is nervowed to $2980.35 and
£4892.09,%
Althongh the hypothoois that 211 the peprlation recression eo~

2

efficlents represented by the 5 sbrate cannot be reiscited, ihree of
the groups had highly significani regrossion coefficients, The amalysis
is sommarized in Table 19

The table indicates that the equation for 21l farms provides
predictione thet are as reliable as those for types El and I, Type
E2 has the highest r and the smllest confidence intervals but because

" The 0u23 Mﬂ of 1.1619, for 1 and 00 degrees of freedom, is
tetulated fron the F-table appearing in Snedecor’s book on
statistical methods (64, p. 279) t =VF»

&e
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of the fow farms in the stratum (v=6) it is suspect, subject to furw
ther testing with new data. The regression coefficients for the
types not shown, namely types D and M, were not significant and the

“values vers low,

Yor these remsons the parameters of the regression equation for
the aggregate sample of 66 farus vere selected as the best to use in
the model for projecting capital acoumilation,
inary plotting of net income and capital for the farms

Hoated a straight line relationship. If the relationship was curw

inear the eurve most likely to £fit the data would be a logarithmic
ourve mush as N = aA®, which can be fitted to data by the method of
least squares when expressed as linear in the logarithms, in the

 mennexs
log R=loga + b log A. |
This vas done, with the following predicting equation® resulting:
= 14624 4°%% 1 1000,

The regression coefficient, b = 8241, was slgnificant at the .01 level

Pe28,3219 with 1 and 64 degrees of freedom)., The correlation com
efficient vas r = ,5539. BSince rg = (3068, about 31 percent of the
variability in ¥ is accounted for by the varisbility in A, For the
straight line regression, r° = .3895, indicating that more 1s accounted
for (39 percent), this besis, and because of the diffioculty of

to eagh. Therefore, to predict N from any particular 4, 1000
msb be sublracted. This does not affect the parameters.
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using it in the model, the logarithmic equation was rejected and the
relationship between total input capital w&‘ net income was oconsidered

In an effort Yo improve the predieting equation for N it is
zloal to assoolate net income with annual input capital rather than
total input capltel. Ammal input cepital was measured as the sum of
an anmml rentsl for land (assumed to be 5 pevcent, the usual interest
rate at vhich net income from alone is capitalized to caleulate
lasd value), depreciation on buildings, peremnial crops and machinery
dpment, livestock inventory and operating
Testing the hypothesls that the population regression coefficients
for the five types of farms were equal, the caleulated P-value was
240254, with 4 and 56 degrees of freedom. The hypothesis could not
be rejected at the ,10 level so therefore was accepted. In testing
for homogeneity of the adjusted meens the calculated F-value was
2e1493, vith 4 and 60 degrees of freedom. The hypothesis could be
rejocted at the ,10 level of significance, however, to provide a
ardeon with the regression using totel input capital, the data
ware pooled. The remiléing equation, fitted by the method of least

GXDEN S0 S

uEres, was

H = 426324 + 909,79
The regresasion coefficient, b = ,2632, was significant at the .01
level (F = 48,4490 with 1 and 6/ degrees of freedom), r = 6564 and
!‘g = 44309, In this regression relationship, the variability in A
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accounts for L3 percent of the varisbility in N, compared with 39
pemﬁi vhen A represents total input capi tal; Becavse of this small
- differsnce and becsuse it is necessary to convert totel input capital
into annual input to use the model, and convert annual input back
into totel input capital after the projection has been made, it was
decided to retain total input capital as the basis for predicting N
for the‘ model,

Effect of variation in soil series:

To test the effsot of soil series on the parameters b and a
it was possible to select from the dats only three soil series on
vwhich 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 11, 1k and 9 farms, respectively, were available,

It was noticed immedistely that the effect of type of farm would
tead to confuse the test. Of the 11 farme on Willamette soil, 10 were
Type 1 and one was Type El, all cash crop farms. On the Amity soils,
of the 1 farms available, 6 were Type D, 2 were Type E2, 2 were
Type 1, one was Type El and 3 were Type M. There is a tendency, in
this group, toward livestock farms. On the Woodburn soils, L farms
were Type El, L were Type 1 and one was Type M. This group was pre-
dominantly cash crop.

In testing the homogeneity of the regression coefficients for "
these three groups of farms, the hypothesis that they are equal must
be aeceptad, since the F-value was 1.71L3 with 2 and 28 degrees of
freedom, which is outside the critical region st the 90 percent level
of significance.



169

The homogeneity of adjusted mesns weg also tested and the hypo~

thesis that they are equal could not be rejected, so must be accepted.
The analysig of the tesgt followas

Source of variation &8 A sP ssaﬁ defs
Within sample 16,783,722,775 1,059,387,697 259,422,588 31
Total 18,959,229,723 1,179,794,866 267,102,420 33
) dofe M5 P
1,132,048 566,024 .0882
192,554,102 6,418,470 |
193,686,160

The weighted average regression coefficient, ;, was calculated
to be 0631 and it was significent at the .01l level (F = 10.9143 with
1 and 28 degrees of freedom). This vaelue is reasonably close to b =
«0775 for the five type-of-farming groups (p. 162).

In view of the conclusion that type of farm has no effect, in
the present sample, on the relationship between net income and total
input capital, it may be reasoned that the effect of the soil series
tested herein is negligible, also, that is, the apparent tendency
of solls to influence the type of farm does not interfere with test~
ing the effect of soil geries on the net income-capitsl relationship,.

GCaution is necessary in generaliszing from this testing of the
effect of soil serieg. The thres series involved are more closely
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related, in the scheme of soil classification, than would be a bench
soil and a hill soil or a bottom soil. The test might have entirely

different results with a wider divergence of soil series. Unfortunately,
the data for such a test were not availsble for inclusion in this study.

2. (Oross income snd total input capital:

Although the relationship between capital and gross income is
not necessarily required as a parsmeter in the model, it is necessary
for sdjustments to the net income parameter, b, to take into sceount
changing output and input price levels. To express the relationship
as a ratio k, = gross income/total input capital, involves the same
difficulties discussed for ku, when the relationship is linear, that
is to say, kn chenges with inoreasing capital. But, as discussed in
Chapter II, a linear regression equation, G = gA k (where G is gross
income), can be used. '

This equation was fitted to the appropriste data in the five
type-of-farming groups in the ssmple, by the method of lsast aquares,
resulting in the following parameterss

Type o Degrees

of  Regression 2 - of

farm coefficient r r F.value  freedom k
E1l 1691 .82 .68 27.3777 1 and 13 L62
E2 «2932 .86 Th 11,2181 1l end L  -3287
1 4037 91 .83 119.68L9 1 and 25  -1T12
D »1866 .82 67 20,126, 1 and 10 3778

For E1, I and D types the regression coefficient, g, was
significent at the ,01 level. For the M and E2 types it was
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significant el bthe .05 and .10 levels, regpectively. Also, the
varlability in 4 accounted for from 67 to 83 percent of the
variabllity in G. This comperes favorably with multiple regression
equations, relating various categories of total inmputs to gross
value ovtput, that appeer in the literstnre,®

The F-test of the hypothesis of houogeneity of regression co-
efficients was applied and the hypothesis wae rejected (F = 6,1162
with 4 and 56 degrees of freedom.) Also the hypothesis that the
welghted mean regression coefficlent equals zero was rejected.

(F = 189.1702 with 1 and 56 degrees of freedom.) Thip weans that
the date cannot be pooled 4o use single velues of g and k in the
projection model, that it ie not necessary to test for homogenelity
>f the adjusted means, and that type of farm does have an effect on
the regression.

It vas thought possible, however, that the data from some of
the t&pe groups could be pooled., Accordingly pairs of types were
tested for differences in regression coefficients. The sume F-test
was uged to test the hypathasi§£§ 7/§ = 0 (where i and j represent
types of farms), with the foliowinz results:

&« A number of production-function studies, relating several ‘
input categories to output, simultaneously, have been publishe
ed in the Journal of Farm Economice end in theses since
World War II, Two examples of these were referred to in
Chapter II (p. 42, 59).




Eand D 0,114
Kl and B2 2.6142
' M 042449
I 16.0%3
i‘: 0.4015

BRY «B88RY
B
g
3
B

RERREEEE

46757

. ¥ i-ﬂ Wﬂiﬁ w3 x-%a i-f m S‘Wﬂlm was m m
eritical region at the level of signifieance indicated; it was
rejected if the Fevalue was inaside the critical region, Since
these tests are twowtailed, the oritical region at the ,10
levels of gignificance are designated by the P-values at the _
5 pereent and the .5 percent points of the Fwdistribubion,

On the basis of these resulis it was concluded that the re~
gression coefficlents for the populations represented by the four
typen, El, E2, D and M, were equal. Tue test for homogeneity of
a.djnsimd meang was applied, with the following results:

Source of ss, sp 88 |

Within sample 29,884,766,840 5,922,169,404 1,729,989,54. 35

556,412,005 34 16,365,050
677,500,155 37

The tabulated Fevalue at the 0,10 level, with 3 and 34 degrees
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of freedom is 2.2600 (6k, p. 279). At this level of significance the
hypothesis could be rejected. However, because of the level of
significance and the fact that the E2 and M types each had only 6
observations, it was decided to pool the data for the four types.
The results, with the 95 percent confidence limits, for these puelad
data and Type I are presented below:

Pooled
ltem ‘ El, E2D and M I
r-value .81 91
Corrected E‘ o1 .83
Parameters g€ = .2090 k = 1486 g = L1037 k = 1712,
Confidence limits '
at Y05 Upper 2581 1877 A797 17k
Lower . 1599 "’905 . 32?? "32510
F-values ‘ 7h.3840 119.6849

Degrees of freedom: 1 and 37 1 and 25

a. (ﬁy P. 2911)0
b. The g-values were significant at the ,01 level.

Effect of variation in scil series:

In analyzing the effect of soil series on the relationship |
between gross income and totsl input capital it is seen (p. 171) that;
in this case, type of farm does have an effect on the relatiomship,
at lsas‘t in the case of Type I. Since all but one of the farms in
.. the Willamette soil series, used in the test, were Type I, the
influence of soil and type cannot be aaparated without a sample large
enough to permit sub-atratigication of ?yﬁa I farms by soil series.
However, farm types are mixed enough on the Amity snd Weodburn soils
in the sample, to provide some test of the effect of soil as between
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these two series, at least. Also, these two series ere more distinet

from esch other than are the Villamette =nd Voodburn sevies. Tn

applying the F-test® the hypothesis that the resrsssion coa®ficdente

are sgual must be accepted, since ¥ = 0081, with 1 and 19 derrees nf

b

freedom.
The hypothesiz that the adjusted mesns sre somal wag tested

with the following results:

Source of 88 as
yariztion A - £p G a1,
Among semple 1,912,500,498 431,200,200 04,041,104 1
Within eample 12,147,391,862 2,340,0920,257 7.7 457,256 21
Total 14,065,992,560 2,772,220.47 £39,413,342 22
Regidusl
o8 4, %, Mg bl
109,071,129 1 109,071,193 £,0%45
437,350,497 20 21,847,535
546,371,220 21

The hypothesls can be rejeccted at the .10 level of pimiMeance,
If this ie valid, the anslysis means that the soil geriag hag

no effect on the slope of the regression lines but that the adinst-

ed means &iffsr, that is Yo say, the regression lines are gensrate

but parsllel, for these two soils, The reeults of this analysis snd

&. The same F-test is used in sll tests nf homogeneity of regression
eoafficlients.

be n = 23 for the T2 and T 4 s0il seriss tests.
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the analysis of the effect of type are reasomsble. It may be expocted
that the producticn functione are the same shape tub are at different
levels. This would be expested to hold only within limited diffepw
ences between soil series, that is, it would not hold betweaen one
soil that can absorb a relatively large amownt of inputs per acre
(intensive farming) and one that could cnly absorb s low level of
inputa per acre (extensive ferning)s

For the particular ares and type of farming represented Ly the
present mia of farms, because of the low level of significance
on the test of adjusted means, and beceuse the application to the
model will be simplified, the hypothesis will be accepted, that is,
the soll series involved will be considered to bave no effect on the
parameters,; g and k.
Recapitulations
Since type of farm and soil series could not be proven to have
an effect on the relationship between total input capital and net
ingome, the paremeters in the regression eguations
H = ,06998 609
may be used to apply the sapital scoumilation projection to any farm
represented in the sample.
In adjusting the model for changing price levels, the pareameters
in the regression equations
G = 40374 » 1702
may be used for farms represented by Type I farms in the sample, and
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for farms represented by the other four types, the parameters in the
following regression equation may be used:

G = 20904 + 486
3. L
Assuming that type of farm and sail‘sarias have no effect on

variation in living costs, other than through their effect on income,
th& data for all types were aggregated to obtaln parameters for a
‘predicting equation for living costs? The effect of income was first
analyzed, using disposable income (defined previcusly, p.l50 as the
independent variable. Income was plotted against living costs %o
obtain a first approximation of the nature of the relationship. A
atraight line or one slightly curved seemed to be the‘uost appropriate,
Acgordingly, a straight line equation, L = ¢N + 4 and a logarithmic
equation, L = dN® (where L is living expenditures without depreciation
on the dwelling and consumer durables and N is disposable net income),
were fitted to tho Jatn by the methed of least squares. The results
for each were:
(1) The straight line equation:
‘L= ,1606N.+ 15537
r o= .58
% = .33
F = 31,1211, with 1 and 62 degrees of freedom.

a. Only Gh of the 6B cample farms had usable 1iving cost data,
b, This a-value was significant at the .01 level (t = 14,8945 wuh
1 and 62 degrees of freedom),
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{2) The logarithmic equation: |

L = 115,93+ 350

r = .57

r%s o 32

F = 29,0827, with 1 and 62 degrees of freedom.

Both equations fit the data almest equally well. The straight
line equation is presferred to the logarithmic for use in the model,
However, a study by Brake and Holm in Michigan suggests that a

multiple regression equation that includes household size with nat
income as indépeadexﬁ variables, accounts for more varisbility in L
and results, therefore, in a better predicting equation’ So the
multiple regression equation, L = oN +738 + d was applied to the data,
uh&re . ) }.iving sosts, N is diasposable net income, S is household
size in adult equivalents, ¢ and are the net regression coefficients
and d is the mean of L at ¥ = ¥ and 5 = B. The following results were
obtained:

L= ,0903D + 488 + 394

B= .64

F = 53,4073, with 2 and 61 degrees of freedom.

ag= 500,769.97

4

1 = 111,270 x 207

€22 = 935,955 x 1070
e = 3,8263, with 1 and 61 degrees of freedom,

‘ B ty = 7,1228, with 1 and 61 degrees of freedom,
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The overall regression is significant at the .01 level. The iadapendsni
variables account for 64 percent of the variability in L, Individually,
qfah net regression coefficient is also significant at thekgﬂl 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 therefore preferred for use in applying the model
to farms represented by the sample,
The 95 percent confidence limits for these parameters are ( 04, p.418);
e ¢ ,0903 & 072
7 488 + 137
d : 394 + 177
The contribution of unpaid labor to capital accumulation was dia—
cussed in Chapter II and a method for taking it into account was indicat-
ed, It is reasonadle to sssume that there is a relationship between
unpedd labor, size of the household and operators' age. Also, if unpaid
labor were associated with net income or to total input capital, it
would be predictable, insofar as these variables are predictable.
Tha‘unpaid labor charges for each farm in the sample wor§ plotted
against these variables for an approximation of the relatiomships. It
was found from a visual inspection of the graphs that a linear relation-
ship existed between household size and unpaid labor charges, although
the hsaeeiation was not close, that is, the correlation coefficiemt "r”

would not be close to unity.
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When age of operator and unpaid labor charges were platt&ﬂ, there
appeared to be a curvilinear relationship depicted by a rather shallew

inverted ~U shaped curve. Again, the correlation coefficient would -

not be high because of the probable high residual squared deviation from
the regression line. The apex of the curve occurred between the ages
of 45 and 50 This relationship is reasonable because a smaller and
younger family can be expected prior to an operator age of 40 and &
soaller family availsble for unpaid labor can also be expected for an
operator age over 50 or 55, when the children begin leaving bome,

The association between net income and unpald labor was similar
to that existing between operator's age and unpaid lebor, This alse
may be expected because of a similar association between net income
and‘operator*a ase.a

The relationship between total input capital and unpaid laber is
very difficult to determine, graphically, so the correlation coefficient
would be quite small in any case.

" From these approxiiatiana it is reasonably clear that the least
complicated regression equation for predicting unpaid labor from the
sample data, would require a linear term for size of household, a linear
and quadratic term for operator's age and a linear and quadratic term
for net income, Such an equation will not be derived in this thesis
but ie merely suggested as ome possibility for predicting unpaid laber

\
for the model im Chapter II.

a. Jﬁhiz relationship and & number of inverted ~U curves are discussed
in 3?} »
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In addition to calculating parameters that can be used to apply
the model to farms represented by the sample, the aimlys?.a pmviw
bwea’ 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 total input capitals

) The population regression coefficient is
- equal to zero,
Rejegted, The relationship is positive and is nd ghly

significant, not only for the pooled data but for type~ofs
farming groups El, E2 and I, '
(2)

The population regression is linear rather |
than curvilinear, |
Agcepted ~ on the basis of (a) visual inspection of plotted
data and (b) fitiing the most likely curve (logarit;im&a e
The straight Jine equation fits the data better thazi the
curvilinear equation, that is, r?“ for the latter.®

(3) Hypothesis: ky (the ratio of net income to total input
capital) changes as capital incresses, |
Accepted - because the straight line regression describes
the data best and, in the equation N = bA+a, a diffirq from

| gero significantly. '

& A probability ‘tcs"t of the eqm:lty of the two mgi-uss.e:; 'éae’fticiaﬂat
was not made, If they are egual, the curvilinear equation wonld be
rejected because of the difficulty of using it in the model,
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(5)
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thesis I:+ The regression coefficlents for the sub-
ﬁapulationn represented by the five type-of-farm atraﬁa,
are aqual.
Agcepted.
Hypothesis II:+ The adjusted means relevant to these re-

gression coefficients are equal.

: Ac@ga Mo ’
The conelusion is, therefore, that variations in resource

combination, 8s e xpressed by variation in t&pq—ofwfam,
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 by the three soil series stratas, are
equal.

Accepted.
Hypothesis 1I: The relsvant adjusted msans are equal.

Accepted.

The conclusgion is that, within the confines of the soil
series represented by the sample, variation in scil series
does not affect varistion in the rslationship between net
income and total input capital.

2. Relationship between gross income and total input capitals
(6) Hypothesis: The population regression coefficient is equal

1o zero.
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Rejected for (a) all type-of-farming groups taken together,
(b) for the four types El, E2, D and M, pooled and (¢) for
Type I, The relationship in all three cases was positive and
highly significant,
Hypothesis: The population regression is linear rather than
curvilinear,
Agcepted, This hypothesis was not tested by fitting a
(logarithmic) curve, for three reasonst (a) the plotted
data indicated a linear regression to be the most appropriate;
(b) the correlation coefficients for all regreassions fitted were
highs and (e¢) for multiple regression analyses using similar
input-output data, reported in the literature, in almost every
case very little difference in fit between a linear regreasion
and curvilinear regression has been demonstrated, where ﬁﬁn
linear correlation coefficients were high.
Hypothesist The regression coefficients for the subepopulations
represented by the five type-of-farm strata, are equal,
Rejected. The conclusion is that variation in resource
combination, as depicted by the variation in type~of-farm,
doeé influence the variation in the relationship between gross
income and total input capital.

The eonclusion on which types, if any, for which to pool
the data, was arrived at by testing the equality of regression
coefficients for several pairs of types, and by testing the
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homogeneity of jdjusted mesns for the types indicated for
pooling: The data‘rarfteur types, El, E2, D and M, were
pooled, as a result. The parameters for the pooled results
mist be used separately from Type I when applied to the model.
Bypothesis It The regression coefficients for two sub- |

populations rﬁprasantaﬁ by two soil series strata are equal,
The two relevant adjusted means are equal,

It was concluded that for the two soil series included in the
analysis, differences in soil series did not affect the
relationship between gross income and total imput capital.
Caution was indicated in ganéralizing from this conclusion
(page 173),

3, Relationship between living expenditures and disposable net incomet

(10)

(11)

{The eonclusions regarding this relationship are assumed to
spply to the relationship between net incoms and living costs
in the model.)

Hypothesis: The population regression coefficient is equal

to zero.

Bejected. The relationship is positive and highly significant.
Hypothesist The relationship is linear rather than curvilinear.
Accepted. Here again, the basis was (a) visual inspection of
plotted data and (b) fitting the most obvious curvilinear
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- equation, which was logarithmic. The linear equation Iit
the data considerably bstter than did the logarithmic
equation,

(12) Hypothesis: k (the ratio of living e xpenditure to
disposable net income) changes as capital inereases.
Accepted: - for the reason that the straight line re-
gression best describes the data and in the equation
L = oN+d, d differs from zero significantly.

L. Relationship between living e xpenditures and the two variables,
disposable net income snd household sizes

(13) Hypothesis: The three-variable multiple regression equat-
ion provides a better prediction of living expenditures
than the two-variable simple regraasions.

Accepted. The thres-variable equation accounted for con-
siderably more of the variability in living costs than did

the two-variable equation,
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CHAPTER V

APPLICATION

As indicated in the introductory Chapter, the main purpose of
developing & model for projecting capital acoumulation was to sssist
ind&.viw farmers in financial planning over a longer period than is
normally planned. It will be seen in this Chapter that, in using
parameters derived from a sample of farms, there are implications also
for the population of farms represented hy the sample.

For a partieular farm the model can provide estimates of accumue
lated capital and net income under the several assumptions previously
discussed. These estimates are utm’nl mainly as guldes to the operw
ator and his family, to be applied with judgment respecting the cone
formity of his firmehousehold situation to the asmmption., As new
and better information besomes available on his cperations, new esw
timates can be made to provide better guides for current decisions.

The required planning parameters from a particular firm-housshold |

can be estimated if the operator has a record of the relevant informes
tion. The longer the peried for which anmual observations are availe
able the hetter will be the estimates and the more useful the projeoe
tions. Observations for a minimum of two years are necessary for
estimating a straight line regression, preferably three or four years
apart rather than consecutive . In lieu of better information the

8. Assuming management and input organisation remains constant, :
secutive data of this typs are more likely to be autocorrelated
than deta separated by several time periods. With no intere
vening time period the probability of error in a straight line
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data for these two years can be normalised from the operator's expew
rience on his own farm and his knovledgs of similar farms in the
locality.

If he has no records, which is frequently the cuse, or his rec
orde are poor, he @u}.ﬁ be better adiveed to use parameters caleulabed
oup of farms similar to his in as many respects as possible.
Even with good resopds, the operator's range of experience with regards
to business and household growkb, may be go short as to give setimtes
considerably less reliable than thoee available fyom a wider range of
lds on farme of the same typs as his. If he or hin advis-
him, Such data are bei.g used continually by farm menagemne
workers in advising farmers in their decisions on their ewn

fyom a gr

farums,

to be interdsted in the effects of such thingsas produ "

living costs, taxes, unpaid labor and nonwfarm sources of income, on

the ability of the resources at his command to build up assets and

incone. ﬁwmmmammbemhvmkmgmmmzm

tions under assumed, but realistic conditions, utilising the modal
M&ﬁm is gmam ‘than with data m‘mﬁﬁé by several pericds.
At best, such a prediction is not presumed to adequstely subsbis

tute for a prediction based on date for aevewnl sonsesctive years,
8« Sen ﬁ%hnpm IIs Do 5%
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parameters that have been previously derived in this study” .

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-
ditions likely to be encountered by the farms used as illustratioms.
It will be quickly realized that there are numerous combinations of
conditions that can be depicted, but the 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. |

Growth Projections for a Dairy Fam

The first series of projections will be made for a synthetic famm
baged on an actusl farm selected from the farms in the sample that had
operators less than 30 years of age. At the tim‘vof the survey this
particular farm was & dairy farm. The operator was 25 years old. The
total input capital was $52,800, all owned by the operator, having
inherited it from his father who had died suddenly two or three years
prior to the survey. The operator was still single, living with his
mother, so it will be necessary to synthesigze the household to make
the projection more typical. Average management ability will be as-
sumed.,

The following parameters will be used for the projceﬁanb:

a, 1he presence of the usual problem ol communication between re-
searchers and farm operators is acknowledged 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,

b. See Chapter IV, pp. 175, 178. '
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b= L7

a = 609

e = 4,09

7= 488

d = 394 ,
It will be assumed that the operator is married and the family size
will be limited to 3 children, the first being bora in Year 2, the
segond in Year § and the third in Year 8 of the projection periods

ousehold grows at the average rate of 7,15

Thus & = 0715,

The £irst projection will assume all inpuk eapilel cwned. @
Jootion Bquation 24" will be used used, under the ssswmpdon of o
shange in price levels of inputs, outputs and itesa purchased for fe=
mily living. Projections will be made for a ten yeax perdod and & nine-
teen yesr period. The latter is chosen because the oldest ehild will
be 18 at the end of the period and very likely to leave home, cresting
a change in ®s", the rate of growth of the household.

Assusing this size of household, no wupeid labor would be avells
able for the tenm year projsckion, unless the wife were %o contrilute
some. At present it will be assumed that she does not. The assups
umwwwmmmmamapwwmwwmsm,
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of income taxes, Without tax the projection of total input eapital
san be made straightaway for the tenth year and for the ninstesnt
year, but with tax it is neeespary to caleulate all of the variables
for each year. The quantities inside the first two sgare beackets
(Equation 24) ean be caleulated for all years of the projection peried
vithout requiring a kmouledge of income or tax, bubt when tax is ine
cluded, quantities for year i cannot be caloulated until those Lor yeay
i=1 are known". The resuliing projection is shown in Talle 20,

The effect of income tax van be seen resdily. It should be noted
that the differsnce between total capital without taxes and tobal eape
ital with taxes, st the end of & peried, exceeds the total tax paid for
the period., This is due to the yearly loss to texes of income others
wise avallable for produwetive investment, The effect on sanmusl neb
income of the retarding of capital scoumlation also is sizesble

The net incoms allosated to living expendd
parsmeters caloulabed from the sample i

Without With

19 39 37139 180

This projection provides s benehmark from which to note the effect

&, The detalls of the 4x By




I S

ﬁuﬁ Total input w
eapi Net income  capital  Net income Income
without without with with tax 8

»

BREGEGEE Boevoveuns

e &wz.al security is not a tax bub a form of forved saving. m
is based on net income and is not available S’mx
productive eapital it is included here with inoom
State tax was caloulated from the Optional mmm, 2.956%—» .
gon Income Tax Form 40 {Wsﬁ—a). ?aﬁml%axmmmm
at the rate of 20 p -Jﬁeftamb:’mimmupw%,m. This
rate was in force in 1957 (See U.S. Treasmuy Department's
Farmers' mmx@wwrmwsﬁmzm.)

that production efficiensy, indicated by the regression soeffieient b,

The next projection presented is for the same farm, using the same
parameters for Year 1, tut allowing for the effect of changes in price
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levels of inputs and outputs and items purchased for living. As ams
plained in Chapter II, the effect of relatiwe changes in input and
output price levels is applied in the model as an adjustment to the
regreasion coefficient b. Since b chaages every year, as a resulb
be galoulated for each yesr. However, it turs out that this doss not

, e & great deal more oaleulation t-hm that required for using
Equation 24 with the inclusion of the tax compoment, Thers aleo isa
ald labor charges, non~farm income or femily aime, ean
conslderatily move flexibility than the mathemstical equation permits.

The aéjamt to the regression Mﬁe&m b requires the pares
meters from the regression relstionship between gross income and Sotal
input eapital, the rate of change in output prices and the rete of
change in inpub prices for the projection peried. The appropriate rew
gression paransters to apply to the selected dairy farm are” 3
g= 2
k = 486
As a measure of changss in oubput price levels the prige indexes
for all Oregon crops and all livestock and livestook products were
used ( 57)s The annual values for the indexes from 1945 to 1962, ime
clusive, were plotted to provide a visual estimation of the trend,
The trend in livestock prices was rapidly upward from 1945 to an all
a. Boe pagei3, Chapter iVs
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time high in 1951, From that peak they descended anmaally o a low
point in 1955 and 1956 end have been tending to rise very slowly sinee,
The trend over the 9 year period singe 1953 has been level. If 1951
and 1952 prices were included the trend would be down, whieh, if proe
Jected for 10 or 20 years would very likely result in a large deparw
ture from reality, in view of long run demand and sapply forecashs
for livestock and livestock producte (16) and (9, ps 857}, It was
in these prices.

Crop prices were slightly lower in 1945 than in 1962. They ine
areased 0 a peak in 1947 and, after an inker ne to nearly
the 1943 level, another peak in 1952, somewhat higher than the 1947
peake If 1952 is included, the trend sinoe then 1s down. If it is
exoluded, the 9-year trend, 1953-1962, is level, that is, trend prices
have not risen or fallen since 1953, The jeyear trendsince 1958 has
been upward, so it wes decided to use the 9 year trend for projechion
purposes in this thesis.

Hed the projection been made in 1957, without the benefis of he
five years of price data aince that year, they would bhave been mere
difficult, because prices of crops, livestock and livestook products
wers conmlderably more variable from 1945 to 1957 than from 1953 to
1962, Prices for livestock were starting upward in 1957, after s
steady 5 year decline. It would have been risky to predict a further
ket outlook for livestook at the time., Taking all years from 1945 %o
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1957 a straight line projection of zerc tresd is indlcated, even though
the statistical exror would considembly exceed that of a projestion
baged on the 19431962 period, or even the 1M5 to 1962 peris
For crop prices, a steady decline existed fyom 1953 umbil 1957
market outlook for livestoock ab the time may have juctif k
tion of at least a leveling off of the arep price index trend beca
1ify a projection of mero tread from 1957 onward,
 The best avallable indicater of input price trands is the Average
Index Numbers of Prices paid by farmers for Mﬁ&w uged in prow-
duction, United States, 1941-1962. The trend in ﬁazﬁ price index
rises rapidly from 1945 to 1952, but with less variabd
trond then ocseurred in outpub prices. Inm ‘
bave been rising alowly bub steadily. It was decided o use the 1&5&-
1962 wrend o correspond with the output trends selected and to elinde
mﬁ%&fwﬁe&wmmmmm@mmmm
From 1953 to 1962 the trend yises from 250 to 270 {19
18, 20 pelnts in 9 years or 2.2 points per year.
The best amilable indicator of trends in prices of items purghage
ed for living is the Aversge Index Numbers of Price
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for Commodibies Used in Family living, United States, 1941-1962, This
index shows & rapid trend upuard from 1945 to 1951 after which the
trend contimues, but rises more slowly. The trend for the 1953-1962
period was selected for the same ressons stated ia the previous paysw
greph. Over this period the ammsl varisbility in the index is very
small, The trend rises from 265 to 295 or 30 points over the Swyear
period, vhich is 3.33 peints per year

The projection model ealls for a constant ammal percent inerease
(or decrease) in the trends of these prices. For a straight line pro-
jection obviously a constant percentage change is mathematically ime
posditle, Susch a change oan be approximated by calewlating the pew
centage axmmal change based on the average of trend values at the bew
gloning and the end of the projection period. A curv mr trend is
implied bub it would mot depart emough from the straight line trend to
be significant for practical purposes. However, this complication can
be avoided. Since it is necessary to valoulate eash component in the
model sagh year, the anmual pergent change in price trends based en
the previcus year, can be used easily. Thus, for the adjustment %o b,
to calenlate the affect of input price trend on the projection, instead
of the squation o

b= b - a(stkeal ()™ + (4p)2 4 0s
* u«rp)”"- (See Appendix Ab

&. 1t is moted here that the 1957 index was alightly lower than the
trend for output prices and input prices but slighkly higher than
the trend for prices of items purchased for living. No adjuste
ment to trend prices was made in the income, expenses or living
cost data. The slight error which mey result will have very
little effeet on the projeciions.
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Mpihmemmmmmuamwﬁm
previous year

In the case of living costs, Ly, the annwal percent change in
price trend can be applied to each Iy calculated from the net income
and family size for that year.

Some of the salient components of the projection of capital aoowe
milation as influenced by predicted price jrends are presented m
Teble 2l. The details on which this table is based are given in
Appendix ¥,

It is seen that the amwal "ploweback® decreases stesdily fram
Year 1. This is due to the steady dscline in production efioiency
and to the rise in living costs. The latter is due to rising prices
of items purchased for living, but mainly due to Pamily growth. The
decline in the value of by could be expected o eccur histerically
in & real situation. If physical imput-output relationships remained
constant tub input prices declined relative %o output prices, a eal-
culated b-value each year would decline. Net income increases easch
year for the first five years, but famlly aize then causes it to di=
winish and the additional income tax exemptions are nod bigh enocugh
%o counteract the declime. Although capital ssowmlates each year,
| plow~back it does not accwmlate fagt enough
to pmvms a steady inorease in income.
toms mhia measured in dollar value.
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Table 2, Projected sapital growth and associated net income aud
living costs, as influensed by price trends, for a

T Total Hiouse~ idving  Total
b ispub  Het  hold

P73} 0451 72,458 3,877 43 2,870
19U975) L0424 73,757 3,736 4k 2,906

§vussNEEE GEERSSIRNE §
&

The effect of family growth can be sesn hy projecting capital
seoumlation holding fandly sise stationary (Table 22)e
Hot income incresses slightly wntil the ninth year, at which time
the decline in b; can no longer be offset by plew-baok. However the
change in net income and ploweback is slow so that nebd income could
be mintained at roughly the same level for severanl more years.

By sstting amnwal ploweback at a given level and working backwerds
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Tahle 22. Projected ecapital growth under changing price trends, with
zmmld sigse stationary®, for a selected dairy farm,

Total  *Plowe
tas ... bagkt

52,800 4,305 2.0 1,757 867 1,68
ShodB) 4327 2.0 1,780 875 1,672
56,153 44345 2.0 1,782 880 1,683
57,836 4,359 2.0 1,783 883 1,693
59,529 4369 2.0 1,783 885 1,701
61,230 4,376 2.0 1,78, 887 1,705
62,935 4,380 2.0 1,78, 885 1,708
) 64,643 4,380 2.0 1,78, 88 1,708
10(2966) 68,057 4,368 2.0 1,782 885 1,701

2« The Dovalues are the same as for iable 2l,
b. Ten years are sufficient to demonstyate the point.

in the model the regression coefficient, by, required to maiatain the
anmual plow~back at ite level in Year 1 can be caleulated, For exs -
ample, the anmhal ploweback for Year 1 in Tables 2L and 22 is §1,681.
To maintain this plowsbsck in the face of rising prices of items puprw
chased for living and a growing family, requires a continually rising
net income (Table 23). The eupitsl base incremses, of course, by the
anmual plow-back. If anmual plowsback begine to decline in the fage
of required living costs then net income will decline. The only
waysto stop mich a2 decline is to stop household growth, which is dife
ficult to do after the children are born, reduce living costs, or
inorease by, that i, increase production efficiency. Under the cone
ditions assumed for Table 23, the decline in by is the minimm perw
nisgable to maintein the level of living that existed for the hougew
hold in Year l.
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Table 23, Regresaion coefficient (for net income and tobtsl input
capital) required to maintain “plow-back" om a selected
@aizyfm, Maricon County®

r-m}.

Ssnm-emmbwww E
o
B

J— R

Table 23 indicates that to meintain the level of living, by can
cnly decline 5 percent over the lO-year period. Table 21 shows that
input prive level changes sause a decline of 21 percent. This
means that to oounteract the projected rise in input m@n 0 maine
tain the level of living and a constant plow-back, production efficie
ency must inorease 16 percent in nine years or 1.78 percent per year.
Such an increase is quite feaxible at the current level of “eshnolegy
in the sample area in view of the values of b and a at the upper conw
fidence limit for the regresaion, 09 and 1,219 respectively (See
Chapter IV, pass)®.

a. The existence of farms in the sample, with levels of effiolency

both above and below the average results in these confidence lie
sits, The fact that there are farms of above average efficiency
means that it is possible for less effigient farms to imorease
efficlency under existing technology, if operators have the mana~

gerial capacity. ﬁ:&nimmyalmhimmwmw
tion of new tzm}&w, at least until widespread adoption
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The effect of rising input prices, relative to those of oubpub,
on the ability of total input capital to produce net income, can be
readily seen by assuming all met income to be ®plowed back" (Tuble
24}

Table 24, Effect of rising imput mmémmamwafmm
%agwdueqxnatimm |

E

Supposing the operator wanted to consume all net income, rather
than plowsback part of 1%, while at the same time maix ing his
/800, total net income after taxes would desline by
only (Table 25) over the ten year ;;mm., However, since living
costs would rise, the remeinder of net insome (the part he would
T infiuences product priges. Many things may ocowr to emable ine
ereased efficiency, bub some basia for estimating ﬂmm W
masmﬁaﬁﬂ,mmwzmeMM‘ age The
effech of secular trends in technological development haa wt

been allowed for in these m}wﬁi&m besause of the mltien
involved in defining and messuring this effect.




input sapitel remeins sonstant, selovbed y farm,
Marion ﬂmﬁy

1,576
2,017
2,008
2,000 1
2;339 492 1,193

2,230 40 1,138
2,322 , 9o
2 2,560 329 800
05677 3,606 2,553
531 ;3552& 3’5% ﬁg% Pl ke
LB B S S R N N R N A

52,800 04240 2,847 2,431 203 a3

§
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otherwise plow-basck) would diminish rapidly. The 10-yeay :
of this porbion of net income is 11,557, which would purcham
erials for a reasongbly good new house, The componen  for
19th year are included in the table to show t&m,m wreha sing
house or otheywise spending $11,557, the level of liviag sould be
mainteined with some met lncome to spare, If the family ha
desire to raise the living level, this level could be maintsined for
another few years, but not likely until the »pm%ﬁrmm&m
of ages If he were to transfer the farm to & gon, there m:m nob be
enough income to mistain two families until the death of the perents
It is doubdful if it would sustain one family. Alm, the son would be
in a position where no ¢apital could be accumils
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could get out of this situation, short of liquidating, would be to -
increase the fam's efficiency considersbly and utilize credit.
Projections 7 and 8.

The effect of levels of living on capital accumulation can be seen
by projecting capital growth with the parameters of the multiple re-
gression gquation for living expenditures at the upper and lower GON
fidence limits and comparing the results with Table 21. Ten-year
projections suffice to note the effects (Tables 26 and 27).

Table 26. Projected capital accumulation with high living level® on
a selected dairy farm, Marion County ,
Total input  Wet Jﬁousaho%d Tiving _ Incoms Plow-

I
g

capital  income size® expenditures® taxes back
2 53,81 14,282 2.5 2,765 719 798
3 5Ly612 L,2L2 2.5 2,759 709 77k
L 55,366 L, 200 2.5 2,753 697 750
5 56,136 b,155 3.0 3,063 sL8 Skl
é 56,680 L,097 3.0 3,054 $32 511
7 57,191 L4036 3.2 3,171 515 350
8 57,5u1 3,965 3.7 3,476 360 129
9 57,670 3,883 3.7 3,165 339 79
10 57) 7’-‘9 ) 3, 99 3.9 33580 315 -96

Both Tables 26 and 27 use the b-values used in lable 21, 1nhe
regression equation for living expenditures used in this table
ist L= 4 N+ 6258 + 571 (See Chapter IV, p. 178).
Measured in adult equivalents,

Inflated according to price trend,

-]
.

o o
. .

Although capital accumulates and living expenditures increase to
maintain the original living level as the household grows, the plow-
back diminishes rapidly, to szerc within the ten-year period, From
Year 10 on, the farm could not maintain the family living level withe

I

out depleting capital,
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Table 27, Projected capital accumlation with low living level® on s
ua,m«m Mry tam. Marion Gm

52,800 4,305 2.0
55,147 L33 25
57,489 bpdd 28
39,873 byh P2 245
62,295 4y S g»g
67,175 45634 3.2
71,992 4696 3.7
T4yl 49 3.9

fe momsﬂmmﬁmfwﬁm Mmawmm
table ist L = ,04N + 3518 + 217 (See Chapber IV, pd78).

674
547
ﬁﬁ

5‘@ R R
3
o
&
2

E

mparing these two tables, in Table 27 the operator has $15,836
less living expenditures, which is less than half, over the peried,
than in Table 26, He makes $4,491 more net incoms bubt pays $1,06
more taxes, so he reslizes only $3,285 more net ineome, This income
plus the saving on living expendiiures exsctly equal the ammunt by
whioh capital scoumilation in Talle 27 exneeds that of Talile 26,
namely, $19,12L, Thws, the incoms thst is consmed in the finm
is mostly acoumlated as capital in the second case, the bala

%0 taxes. However, in the second case the operator still has as much
net income availahle for plowwback as when he started and is in a much
better position to go into the monélﬁ«ymrpm«a&mmmmh
in the flrst case.

1llustrated by representing a high menagement level with the parame
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of the upper 95 percent sonfidence limit of the regrsssion mﬁm
for net ingome and botal imput eapitel (Table 28). Similarly the

confidence 1limit can be used to represent a low Xam of mangye
gemant (ma.ezs). In doing ®o, mmwagmmamw
, mnt upper ard larer 95 percent oome
fidence limits of the regression equation fro groes income and Yotel
input capitals

Table 28, &asmm eapltal acoumulation at a high level of manages
m’h on s m&ww&éamm me

by

L

4+ The regression eq tiana used ares
H = .09 + 1,219 §8w Chapter .I?, p~b5§
6‘: ;26&*5'1*8‘?? &QGWW; ?J’B
b The same parameters and assumptions on housshold size are used
as were used for Table 2l.

The effieient cperator could almest mintein the rate of capital
accumiation in spite of rising price levels, while maintaining the
family's living level at the same time. On the other hand, the inefe
ficient operator is likely to be forced, hy rising price levels and
increasing family sisze, to begin deplebing ¢apital considershly before
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Table 29, ?méwm eapital secumlation at s low level of manage=
nant® mammmmfm, l&ﬁ.m%m’&y

i

anpagedBNE

I‘ = y@% 3‘3 %ﬁtﬂ‘ W} ?%5)&
G= elﬁb«’ﬁ (8ee Chapter IV, pd73),

the end of the period.

The projections thus far pmmm are all on 8 "paywas-youmgo
basis, It is instructive to project capital ssowmlation, uﬁiﬂm
eredit to varying degre The variables and parsmeters for the same
form will be used. The same tableau as used for the POYwaBeyoumgo
caloulations (see Appendix F) mey be used, with the additdan of o
columms; one for imterest, which must be sibtracted from net income
to caloulate tamble inoons for all income taxss, and one for the
annusl payment on the debst,

Assume that the operator obteins a loan at 6 percent interest
that can be repaid in ten years by an ammal amortiged payment equal
%o the first year's plw«hwk on the Wamyw»ga projection, that
is, $1,681. This will obtain & loan of 12,372, The kﬁmaing sapital
for the 10wyear projection ia now $65,172,
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projection are shown in Table 30.
Table 30. Projection of capital accumulation with a loan at 6 percent

rnpayable in 10 years by plow-back from owned capital for
Year 138, saleewd dairy farm, Marion County

~Total 1iving
bi input Net expend- Income Pay- Plow-
Isar cepital income itures taxes  ment _ _ back

L0700 65,172 5,171 1,835 902 1,681 753
L0682 65,925 5,105 2,098 756 1,681 570
0665 66,95 5,031 2,091 753 1,681 506
L06L8 67,001 L,951 2,083 749 1,681 138
0632 67,3 L8701 2,323 606 1,681 261 .
0615 67,700 L,773 2,31 599 1,681 179
0599 67,879 L,675 2,LoL 592 1,681 - 2

8. See EBEI@ 510

-3 OV E- W N B

By the end of the seventh year the farm firm could no longer make
the ammual payment without reducing the level of family living, Nei-
ther could the operator postpone some of the payment hcping for a highar
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 $4,492 owing on the loan,
which means that his equity is $63,385. He has been able to spend
$15,148 on living. On the pay-as-you-go plan he is able to accumulate
$63,515 but has had $14,76L available to spend on living, So, with
the credit plan he has $38L more (in 7 years) to spend on living but
accumulates $130 less capital. He also pays §96 more taxes.
Projection 12.

The projection in Table 21 shows a capital growth, in the ten-year
period, of $14,290. It would seem feasible that if the farm could
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acowmlate this much on a pay-ss-youwgo basis, the operator should be
able %o borrow this much in Year 1 and repay it in 10 years, haviag
wore input resources to etart with im Year 1. Table 31 shows that
this is not the case, however, The operator will be unable to meet
his payment at the end of the 6%h year, without reducing the family's
living level, At this point of time, the projestion shows s total of
$407 more living expenditures than the pay~as-youwgo plan {Table 21)
but $115 more in income taxes and $87 legs acowmlated equity sapital
Clearly, aredit obtained on the basis assumed for these last two prow
jections (Tables 30 and 31) offera very little economic advantage
over the paywasw-you-go plan, and has the disadvaniage of the risk the
farmer tekes when borrowing.

Table 31. Projection of capital secumilation with a loan at
repayable in 10 years, of an amowmt equal to the

& peimid

capital growth on a non-oredit basis®, selected dairy farm,

Marion Gounty

07 67,090 5,305 1,847 207 1,94
0682 7,700 5,226 2,109 3 1,9
0648 68,456 5,045 2,092 750 1,940
$0615 68,791 4,80 2,320 600 1,941

&. See Table 21, The amoumt borrowsd 1s $l4,290,
be Amortiszed at 6 percent for 10 years,

S E
haREEE 3

Instead of plowing back surplus net income nob required for pay~
ment on the debt, living or taxes, the operstor could apply it om the




intain total input capital at the amowunt in Year 1. The
m;emmmmmaamwmmmma»mmmmm
mamm over 10 years this way, vithout sscrificing living level.

Table 32. mgwt&m aer mp;im wmm

“The amowit borrowed 1s the same as in Table 32 814,290,
hg §913 of this can be inrested back into the tnsiness
sequent "payments® can be also "plow-back®,
The following comparison of the four methods of Fimanci
that st the end of alx yoars there is nob a great desl of difference
in advantages to the farmars

3,538
34%
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The benefit to net incoms, of using credit to start the perded
with move resourees, is mostly lost to the farmer in interest paid
out, He slse pays alightly more income taxes (a little over §100
more) but he ppends $250-$300 more on living, The slight advantage
to the farmer is not enough to interest most farmers in oredit, wnder
the assumptions used. If the losn of §14,000 were used to inore
the efficieney of ilLe farm operstionas the results likely eould jumbii

A cimilay oompevison of the pay-as-yousgo process of eapitel ace
cumilation (Table 21) and the use of credit when gll "plow-bask® 1
used to repay the loan (Takle 32), shows the same sort of remult at
the end of 10 yearss | |

Total ovmed

Table 2L 67,090 22,705 6,198 -
Tahle 32 66,919 BB 6,29 4s429

The use of the §14,290 loen gives §433 more living expenditw
but §96 more taxes and §171 less total inmput capital. Here again,
the interest peid out offsets the advantage of the additionsl re~
sources the oredit provides in Year 1. In effect, although the operw
ator has more resources to work with, his additional effort and the
product of the additional resourees go largaly to interest.

4 farm operatow with $52,800 owned assets gould bourrow consider~
ably more than $14,290. It is next assumed, therefore that he borrew
$48,200, which will give him an even §100,000 total input capital %o



start Year 1. Assime also that he obtains this loan for 20 years ab
5 percent, amzswrwumemammmmmm The
projection of capital scommlation in this situstion is shoun im Taile
33.
Tshle 33 Projection of capital secummlation with a large loan® for

a salected dairy farm, Marion Comnty

100,000 7,609 2,054 1,102 3,868 588

100,585 7,473 2,314 95 3,868 346
21 100,931 7,322 2,300 %7 3,

+06481 101,158 7,165 2,285 J10 3,868 102

be I% may be noted that by is not always the ssme from table to
fable, This 1s because the adjustment for price trend varies
with veriations in total input capitsl in Year 1.

This lean provides cnly $200 more ammually for living e pendi
than the §14,290 loan., The total provided for the five yeers is
$11,470, Roughly $150-$200 more taxes ave paid annually, The Sotal
interest paid over the S-year period is $11,284. Even with a relative
1y large loan, lewer interest rate and longer repayment period the
operator conld not meet his total paymt at the end of the fifth yeayre

Ths baslo difficulty is the affect of adverse trends in the prices
of things farmers buy, the input price component being by far the most
important, If the changes in price trends of both impub and owbpub
prices vere the same, relative to each other, so that by did not deel:
but remsined constant, capital would grow fast enough to mimbed
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even inerease sunval ploweback. Under these conditions larger rew
sourees would result in faster accumilation. The importance of choom
ing, if posaible, a product whose input and output price trends are
likely to have this favorable relationship, can be geen readily. With
the price trends used in these projections the farm operator, whose
only incoms source is the farm end who has no tmpaid 1
tain his anmual ploweback only by constantly increasing the efficiency
of the opsration, |

Agricultural economists have realized for years that land oonge
titutes a large partion of the totgl capital required by a farmer,
It seems logleal that, if the farmer did not have o tie up so much
capital in land bub eould use 1% for cther inputs, he could obtain more
net income for his owmed capital. Thus, proposals have been made for
longer and longer ters mortgnges and even "perpetusl mortgages®
reduce annusl land cosbs to g minbmm, A Wmm&mﬁ L
ceph for institutional devices of the pr i gt
mmty of tenure, amounte to perpetual payment
m&mw principal,

It is dnstruetive to project capiial soou
sumption that land is not owned bub an anm} payment is
For the dairy farm that has been used thus far in the illustration;
the land wvalue (productive land) was $22,700, about 43 percent of total
input capitals Assume this to be held under an agreement wherehy the
operatar has seeurity of temure and has to pay 5 percent imberest
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sumuelly on the value of the land’. Under this assumpbion the opers
ator's investment at Year 1 is only $30,100 plus the ar mal land paye
ment, §1,135, However, he still has the same totel imput caplial Be
work with, assuned to be organized in the saue way. Thus the para-
neters and variables are the same as uged for the previcus projections.
Table 3, showe the projected capital accumilation, |

Tahlﬁ.%- msmmﬂmmmmmnmm on
solected ﬂairy farm, Marion Gounty

ot
ome  itures  taxes

1,757
1,022

B
‘ ‘;@ O3 =3 AP W0 23 Iﬁ

05524 5?,1.15 3,764 2,%5 9 1,235

&« The anowal peyment 1 5 pereent arm,m., Bimp this would
ke ﬁhﬁﬁfﬁ-ﬁﬁ as Mmyb it is deductibl poss Ax

| - under thess conditlions as in mosh of the previous projections. The

j totel input capital at the end of the temth year is 56,990, a g

of $4)190. If land values rise at the trend rate, the value of the

\ Mmmmwwmmmmmmmmﬁgmw
\ ital of §32,553. Thus cwmed capital has incressed $2,453.
\
\
|

a. The ummtmm»] iire some sort w an adjnstuent for S.nﬂw
tion or deflation.
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’ All or\ the projections thus far have beanv for one type:‘of fani,
although the parameters aspply to all typos’.; It is instructive to pro-
Jept capital accumulation for another type gf farm, to include the '
effect of unpaid labor as well as to widen the applieatiaﬂ.

One of the intenéiw cash crop (I.type) farms was aaieated with
an operator 25 years of age. The total input capitai of the 'Iam
- amounted to §18,800. This particular operator was mar:r.lbd and had a
2-ysar old child. Thus the household sise at the beginning of the
projection is 2,5 adult umits. It will be assumed that a second ehild
is born in Year 3 and a third in Year 6. The wife provided unpaid
labor valued at $600 and the operator made $100 orr~£m ’:‘aneme.» It
will be assumed that, except for the years of child birth, the wife 7
uill‘ contribute the same quantity of labor av@r the period of the pro-
Jection and the operaﬁor will contribute the same qaahtiw of off-farm
work, It will be necessary to inflate the value of this labor to take
into account rising price trend for farm lsbor™.

For this type of farm in the sample, mpaid labor was typical of
most farms visited. The intensive crops grown provide considerably
more opporﬁunity for family lebor than do the other types of farms in
the sample. | i’herefore s as the family grows, tﬁa édditicnal value of
unpaid labor provided by the growing children is added. It was
a, This income was inflated on the basis of the 1951-1960 trend of

the Index of Composite Farm Wage Rates - Pacific Region (73).

The visually fitted straight line trend rises from an index of

L6T in 1951 to 567 in 1961, in 9 increases, or 1l.1 points per
year. .




labor during the year (mostly between May 1 and Sepbembe:
yoar old $350 warth and a 14 to 18-year old $500 wor

In applying the adjustment to b, for inpub price trvend it ie
nepessary to use the regression equation for gross income and total
input eapital for the I-type of farm (See Chapter IV, p.lD), that
igy G = L4048 - 1,712, Tt was found that this produced an adinste
mtmmgmmmmmmm%mwsmmmw
vious projectiona above.

Since, in the statisbical analysis in Chapter IV, it was fousd
that the yegression coefficlent of net income snd total impub sepital
for the forms of the I-iype was highly signif adic
bigher input-cutpot ratie than for the pooled data, it vas decided &

| mﬁwmma for the I~type regresalon to projeet the eapital

secumilation for the selected farm, These paremeters ares b = 1063
and & = 218, {See Chapter IV, p.16L) |

The same parameters for the maltiple regressio
1iving expenditures will be used.

The same tablemux sutlismed in Appendix F can be used for the cale
culations, with the addition of three colwms for "other income® (umw
paid labor plus off-farm labor), the "wage inflation factor® and
Maflated sdditional income®, respsciively. The latter is caleulate
from the first two (hy multiplying them) and added to the "plowt

s squation for
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Table 35. Projected capital accumulation on a selected intensive crop
farm, Marion County

Total  Net Living T '

b, inmput  income expend- Income Added Plow-

Year - capital (farm) itures® taxes®  income® beck
1 (2957 .1063 18,800 2,020 1,889 302 700 559
2 €1958) 1038 19,359 2,227 1,901 360 7ns 681
3 (1959) .1013 20,040 2,248 2,09k 86 104° 172
L (1960) .0988 20,212 2,215 2,149 232 Thk 578
5 (1961) .o96L 20,70 2,222 2,250 238 758 L92
6 (1962) .05L0 21,282 2,218 2,437 4] 110°  .188
7 (1963) .0917 21,09 2,152 2,493 107 787 339
8 (196L) .089k 21,433 2,134 2,590 107 802 239
9 (1965) .0871 21,672 2,106 2,588 107 816 227
10 (1966) .08L9 21,899 2,077 2,587 106 831 215
11 (1967) .0827 22,11k 2,047 2,761 162 1,148 272
12 (1968) .0805 22,386 2,020 2,771 190 1,290 3L9
13 (1969) .078L 22,735 2,000 2,788 238 1,500 L7k
1 (1970) 0763 23,209 1,989 2,867 . 324 1,842 610
15 (1971) .07h3 23,8L9 1,990 2,880 366 2,001 h5
16 (1972) .0722 24,59k 1,99k 2,912 L87 2,335 960
17 (1973) .0702 25,554 2,012 2,986 531 2,999d 1,09k
18 (197h) .0683 26,648 2,038 2,58 sh2 2,098% 1,046
19 (1975) L0663 27,69L 2,054 2,571 609 2,336 1,210
20 (1976) .06LL 28,90k 2,079 2,577 625 2,372 1,29

a. Based on the net income from the farm business plus the allowanoce

for unpaid labor and off-farm earnings.

b. The value of unpald labor plus income earned off the farm.
total is inflated anmually by the trend of the composite farm wage
index for the Pacific region.

c. 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 is 19 this yesr so it is assumed that he leaves
home and is not available to assist in the farm work.

The

This projection clearly illustrates the importance of unpaid la-

bor and/or off-farm income to capital accumulation., It is true 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 szero "plow-back" right from the begimning, end

could not maintain the living level of the household. The "plow-back"



25
is consideratly less than the %added income® for most of the years.

he availability of unpaid labor, whose velue is inflated each
year by wage trends, partially offsets the deeline in by que to ris-

ing trend of input prices. As the family grows and become old enough
to provide siteadily lnoreasing additional help, the decline in by is
more than offset by the contribution of unpaid labor.

Although it 1s a long way in the future, some idea of the pogim
tion of the firm when the children leave home can be obtained by cone
tinuing the projection through the 26th year (Table 36). It is ase
sumed that the children leave home at the age of 19, but that the wife
continues to work in the orops during the summer, even though by the
time the children all leave she will be around fifty years old.

Table 36, Contimuation of projection of capital accumlats
Table 35
“Total  Net  ldving

5} 0

0588 32,355 2,120 2,128 609 1,749 1,132
OS50 33,487 2,127 1,675 556 1,035 931
0553 34,418 2,121 1,67 558 1,049 937
«0535 35,385 2,109 1,573 559 1,064 943

a. Al the children ave assumed to have left home by the DBZinning
of Year 24.

zapone § |

Although the decling value of b; causes net income to deeline
during the last three years, the decline is offset by a decline in
enditures and by the inflationary rise in wages (for unpaid
labor), Income would be available for "plowing back® for several more
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years, tubk only if the wife comiimued to provide the same smount of
unpeid labor,

Assuming that the operstor is capable of operating s farm with
double the inputs, at the same efficiency, it is instructive to pro-
jeot capital ascumlation hegh with a $20,000 icen, using the
ete., as for the pay-as-you-go plan (Table 37) It will be assumed
that the loan is for 30 years at § per cent inberest and that the opepe

ator repays it with all surplus income ohberwise avallable for ¥plowe
 baok", | |

With the assumed unpaid labor and off-farm income the luan gan be

repaid in 19 yem Of course, obtaining & loan on the strenghh of
this growth ia the
tion in unpaid labor, The insurance ms would have to be ibe
s from net insome, videh would reterd the Tepsyn :

The following comparison of the two projections at the end of the
ni atal living Inoome
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Table 37. eching of mmmﬁmammmmr
mm a&:ﬁﬁw m fum, mm Count) ,’

E{

RS REEERE Bonvomnwnr

taxable income and sooisl mty m;.
b, Of the %‘mﬁ payment only &,4% is required; &'339 ean be

aggregate difference amounts to §27,294. Since the same AgEre |
gmvaamatumuammmwmmm,g $23,156, enters sach
projection it is evident thet this additlonal income (§27,294),
generated by the farm iteelf, is dus to the additional resources prow
vided by the credit, The unpaid labor enshles he farm firm
lize the credit to generate the extra income, Of m» % ’
the lender gets §10,586, the state and £ﬂf£m1 governmenks gob $3,5689
and the farmer gets $13,119,
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The interesting question arises as to whether more net income is
genersted over the projection period by doubling the size of the farm,
ceteris paribus, or by two farms of the same size. Under the pay-as-
you-go plan the farm capital produces $39,763 aggregate net income in
the 19 years; while with oredit that initially doubles the sisze of the
firm, the total inmput cspital produces $67,107 net income, only 1.7
times that of the pay-as-you-go plau‘. This indicates thait, using the
same assumptions for each case, two small fams would add more to the
gross national product over the projaéﬁcm period, and mpley'mom
people, than one farm initially made twice the size of the small famms
by the use of credit, even though the farm family on the large farm
would be considerably better off than sach of the families on the small
farms,

tehing present resources with future income goals.

An estimation of total input ocapital in Year 1 required to achieve
future income goals is difficult, even without the uncerteinty that

incresses ss the length of the projection period increases, For ex.

amplse, suppose the household had the goal of putting all three child-
ren through four years of university. If they started at the age of
19, there would be one child in nniﬁex-siby every year from Year 18 to

a. It may be gseen that the pay-as-you-go pian | Plan A) adds to total
input capital at an annual rate that is high enough to offset the
effest of prices on b,. Ket income stays about the same over the
projection. On the other hand, the credit plan (Plan B) does not
add to total input capital after the initial increase, so that
net income declines under the full effect of prices on b, . At the
beginning, net income for Plan B is 2.1} times as much ad for
Plan A but at the end of the period it is only 1.35 times as
large.
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Year 27 inclusive, and in each of Years 21 snd 2 there would be two.
Average armmual costs of attending public college has ‘been estimated at
$1,500 per student for 1957 (76). Parents or relatives provide about
60 percent of this. If these figures are inflated Ly the trend in the
’ cost of living index used in the projections, the per student cost in
Year 2k may be estimated to be $2,L60, of which $1,476 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 W it is neces~
sary to add the living costs of the parents and the income taxes to
‘the university costs. But estimating the taxes requires the net in~
come figure, which leaves the estimator at an impasse. ldving costs
could be indexed upward from that required by the two parents in Yesr
1, but to estimete the Year 1 1living expenditures one must have the net
incoms for that year. 7To estimate this requires a knowledge of the
total input capital in Year 1, which s the ultimate item to be esti-
mated, So hers is another impasse. The adjustment to by also depends
to some extent on the total input capital in Yesr 1.

These impasses must be faced in any attempt to work backwards in
the model from a net income goal to original cepital required in Year
13 neverthelsss a rough idea of original capital may be cbtained from
the forward projections. For example, Table 36 shows that §1,6?5 are
available for living expenditures, This is based on an original cap~
1tal of $18,800 (Table 35). Assuming the ssme parameters and income
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from wnpaid and off-farm labor one may estimate roughly that amothe
$2,952 for college in Year 24 would requive $52,000  total input
capital in Ysar 1. This can then be tested ly a projection based on
this estimate. Two successive approxims £l
vide s reasomably close estimate. With a projection of the growih of
the farm business, such as those herein de
and his fasdly have & guide for matching resource g
It is evident from this ilinstration that the operater, ﬁmmm
average in ability, must elther build up capital and income gonsidew
ly or give wp the goal of coatrilmiing to 3/5 of the
college axpenspes of his children. The importence of unpsid la)

lon efficiency is also clear. He mush ine

trends continue %o persist.

the major eomponente of such projections explic
perience and information becoms available, new projeciions ean be made,
Better information and a shorter projection peried both reduce prow-

jecting errors Meanwhile an sanusl “yerdstiok® is available for messure

ing the firmhousehold's conformity or departure from the projected
growth pattern and estimating the effects of such departures,




There has been no discussion yet of the problem of deciding
whether to spend all income or to "ploweback® scme of it, Table 25
{1lugtrates a situation where no income 1s plowed back, bub more ase
ms;wmmxﬁwmazmm«r%nfwwmm
added, The operator has $1,681 available, after nowal living en-
penditures andincoms taxes, about whiech to decide the use do vhish
these funds can best be put. From the table it is estimated that
able, diminishing ia alse each year and each requiring a dex
Only the first will be discussed as an illustration of the iype of

If the operater and his family compare Table 25 with Table 2,
where all P, 1s "plowed back® ho can see the difference in the amowrss
available for spending each year. mthamwamymai‘?i
each year, the novmal living expenditures, as influenced hy net ine
and family sige, would be only §30 to $60 per year lower than if he
ploved it all back. Thus if he decided to imvest it all in industrd
stocks, eay, and let it accumilate, the slightly lower living would

The indicators for deciding whether to spead the money or invess
1% cannot be quantified for illustratiom. For instence, Heudy points
oub that when the household is involved with the firm the problem is
one of allocating resources to mxindze utility over time and when the
maximization of housshold satisfactions becomes the oriterivm, the
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market rate of interest (which ecompares the profitability of investing
a sun of money that will hwing income at a later time with loaning it
out at interest) is no longer relevant (34, pe 423)s ihat the de~
¢ision will be will depend upon the way the operator and his family
walght household satisfactions compared with their views on the long
run growth of the firm. Tables 25 and 21 provide soms assistanse in
elarifying the choioe. Plowing back (Table L) gives a total living
plus cspital acoumlation of $36,995, Spending all net income
(Table 25) gives total of $33,886. The net advantage for plewing
back is $3,109. Also, at the end of 10 yesrs the firm has mare ase
sets Lo continme operations.

Assuning s decizion to forego consmption and to invest, the
question then arises whether to invest it back into the farm or else
where. If it is to be plowed back into the business the sasiest come
parison can be made if it is assumed that the household keeps its
living expenditures at the level shown in Tahls 25. Since income
taxes deducted each year will be much the same in either cese, they
can be omitted from the comparisen. It also is necessary to assume
that within the firm, over a period of 10 years, the different forms
of capital included in total input capitel, are substitutalle for sach
other, either physically or value-wise. |
input eapital is given by the regression coeffioient, by The growih
of §1,00 from Year 1 plowed back would bes |
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) {1.66653 )
825) (1.06653) (1.06484)

It is clear that, so long as the regression coefficient exceeds the
interest rate on albernative investments, it pays to plow-back surw
plus net income into the farm., It has been shown in the projections
for a seleched dalry farm, that b; declines under the influence of
rising input prices. When a Year is reached in which by is less than
the interest rate in alievnotive investments, a tranafer of investe
ment 48 indicated. However, a farmer cannot immediately transfer
part of his input capital without liquidating. Therefors, at the
time the decimion is made (beginning of Year 2 in this case) it is
necessary to look at the whole projection period and compare the esw
timated aggregate ned iucome with that of the alternative investment

The projestions of capital accwmlation, smaeawd here as illug~
trations of the spplication of the method, suggest that there are nue
merous additional planning sitvations to which the method can be
applied, Esch situation must be calculated as indicsted in the pro=
jections and in Appendixes E to G. With the “inputs® all ab hand i%
requires one to two hours with a desk caleulator to calculate one proe
jeotion, if no mistekes are made. This is nobt only tedious bubt reduces
the experimentstion that can be made with the model.
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An emamination of the caloulating prosedures in Appendixe:
G suggeats that mimple programs for thess can be written for an eleow
tronic somputer. This would greatly reduce the caloulating time ree
quired. The mathematies involved in the caloulations are simple.
The regression amalyses requivred to provide the parameters are easily
med and can be "tied® to the projection ealoulations.

The projectlons presanted in this Chapter provide important

2e ortance of increasing efficlenay in the face

of rising input prices (relative to produet prices);

3. The results of using credit versus pay-as-you=go
plans, the effect of length of repsymen
amortized payments versus payment as repidly as
possible;

be rtance of unpaid labor and off-farm incoms;

5. The effect of living costs on capital growtb;

6. The importance of products the price tr
vhish are likely to be favorable, relative %o price
trends for inpute;

7. The matching of income wﬁ, with resources, and li=
mitations and divections to meve for obtaining addie
ticoal resources.

ds for
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With awarensss of the asmumptions and limitations associated
vith its use, the method for meking these m:wfﬁim provides a
useful tool to assigh in solutions to these problems and a number of
others likely omitied from the lists



test and illustrate a method for projecting capital ascumtlation for a
Mcumtm over a pericd of years into the future, in order to
estimate the future net income available at the time future needs are
likely toarise, Farmers also ars usually interested in the growth of
assels for retirement. Such estimates are necessary in long run

Capital growth on most farms depends mainly on net insome, that
is, the amount of net income that is converted into capital, In the
planning must explicitly recognize their influence on capital growhh.
Such planning must therefore estimate anmual net income, living costs
and other withdravals from net income go that the residual aw
for “plowing back® into the business may be estimated., This study bas
ﬂml%am%fwmjwﬁugmm ts in capital growth
of an agrioultural firmehonsehold, recognising explicitly the effects
of living expenditures, as well as price trends, income %
femlly labor and income fyom off~farm sources,

mothod relies on regression estimates of the main variables,

Total input capital is the independent variable used to estimate usual
net income. The independent variables used to estimate ususl living




adult equivalents®s The parameters relating these variables, are to
be obtained by fitting regression equations to apprepriate data
obtained from the farm for which the projection is to be made or fyom
a group of similar farms.

Utiliaing the variables indicated sbove and their associasted pars~
meters, three models are developed for projecting eapital ascumnlation.
One model ie based on the assumpiien of no change in relationships
ween input and output prices and no income taxes. It is wnreslistie
and serves only as a "henchmark® for comparison with projections using
the other modelss Another is based on the same price assumption ub
taxes are included in the projection. | This medel is more realist
but is still wnestisfactory. It is more useful in that a projection,
making nse of it, ean serve to note the effest of price level changes,
when gompared with the third model. The third allows for changes in
price relationships and for taxes. It ie the most realistic and the
most £lexible and is selected as the only one of the three for prage
tical application.

tistically tested with inter-firm survey data obtained from a random
sample of farms in the Mount AngaleWoodburn srea of Marien mfm

The analysis led to the following conclusiongs

1. Total input eapital was signifieantly related to usual net inocome.
a. Thess varisbles have been defined in Obapter IV.




This relationship ie 1inear, The vardability in total input m&m
*anocomnts for ® 39 percent of the variability in umial net income.
2, Variation in general organization of inputs, as this organize~
tion is expressed by type of farm, had no significant effect om the
relationship betwesn usal net incows and totsl inpub caplial. This
indioates that the sddition of new enterprises will not affeet this
relationship tends to reduce the errvor in projecting mpim LG GRIRI
lation for s particular farm.
3. Total input capital was significently related to usual gross ine
come (defined on pd51) and acsounta for 67 to 83 percent of the varis
ability in usual grose income, depending on the type of farm. There
was & significent differsnce, betwsen the intensive crop farms and
other types of farms, in the relatiooship between total iunput capital
and usual gross income. There was no swch difference among the other
types of farn (dairy, extensive crop, extensive livestosk and mixed)
The effect of type of farm on the relationship must be resognised
the method when sdjusting for the effect of price trends on the rela=
tionship between totel input capital and net inccsie (See Appendix A6).
4» The sample showed no significant differencs among the Amity,
lamette and Woodbwrn solls in thelir effect on the relationship bete
ween umal net income and total input eapital. Sush & conclusion may
be anticipated if land is priced in a reasonably competitive market
and price expresses agricultural productiviity. This type of stabile




error 1ikely to ocour when applying the (net income-cspital) paras

poter obtained from a sample of farms, to a particulayr farm in the
population represented by the sample,

5, Vsual diawmbis; net income and fanmlly size accounted for move
variabllity in usual living expenditures (64 percent) than did ususl
digposahle net income alone (33 percent). Both variables were sie
gnifisantly related to living expsnditures, the relationship being
linear over the range of the data.

It is recognized that the main problem in using the method
the predietion of usual net inoome based on the single independent
variable, total input eapital. A betier prediction of net income
might be developed by breaking down this variable into several inde-
pendent vavisbles. However, in the accumilation model it would be
mamrr sach year to allocate the annual "plow-back", or its effect,
to each of these independent varialles. AL present, no logical basis
for doing this is at hand. |
Dynamic programming solves this problem by optimally allocating
ack", on the basls of projected price relationships and inputm
output ocefficients. Budgeting could do this, alss, bub det |
the optimm allocation by trial and error methods would be a prodim
glous task. If, in twdgeting, past use of capital vere 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 this study.
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hinother problem that sxisbs for any method of estimeting the

value of a variable for Ysar i based on the estimete for Year i-1, is

ing of error., It may be that such error is partially
offeet by compensating ervors.

The regression apnrosch to projecting capitel esecumulation,
because of the nature of the statistieal logie involved, forces e
plicit reeognition not only of these problems but of the problems of
projecting inputeoutput cowfficients, price relaiionships, family
aize and living expenditures. Budgeting and dynamie programming

to conceal sourges of in projecting these components. 4 test
of which method provides the most sccurate projection of capital accuw
milation over a long period requires appropriate histarical date.

ing the method in projecting capital ascumulation for farms
selected from the sample as illustretion. Depending upon the relige
bility of the projections, several conclusions can be made and some
interssting suggestions raised from projectionss
Ll Assuming a constant relationship emong trends in prices of inputs,
products and items purchased for living, the effect of income taxes
{federsl, state and social security) on capitel acouwmulation tends to
accelerate over a long perdod of time. Over a twenly year period, as-
suming no change in inputeoutpubt relationship, the loss in capital ac-
cumulation over the latter 10 years is considerably greater than
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(almost twies) the loss during the first 10 years, Howsver, under
the asa
greater in the latter half of the period.

mptions, the ability of the firm to forego the capital is

2+ The effect of the relstionship between input and output priee
trends on projected capitel accumlation for the selected farm wams
astireted. The styeight line trend of srices from 1953 to 1962 ine

clusive was used to estimate nrice relationships over the projection

period. The frend in nroduct priec level shows no changey the input

price index trend rises 2,2 points per year; and the trend of the
index of ltem pmrehased for farm living rises 3.3 pointe per yesr.
A3 a general statement, the prices of things formers buy are tending
to ydse relative to the prices of things farmers sell.

Price trends hove en accelernted effect similar bo that of inw
aome taxes, The illustration farm (a daivy farm starting the pro-
Jeotion with $52,800 total input eapital, and ssmwming a 25-yesr old
operstor in a typleal hoveshold altuation) eould acoumilate $4,100
pore ceplial in the firet ten years if price trends were to mintain s
constant yvelationpghip to sach other rather than the itrends estimated
above., In the last 9 yesrs of the orojection another $2,400 could be
acoumilated, Estimated annuel net inceme would bhe $1,300 more in the
10th year and $2,900 more in the 19th year. (This assumes payment of
income taxes snd maintenance of living standards for a household of
ghips ie to diminish the amount "plowed back® sach yesr. The trend in

)« The effect of the adverse price relatiope

input prices relative to output prices hag a aongiderably greater
effect in this decline in "plowwback® than does the trend in prices of
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living items purchased.

If the projected relative price trends, income taxing rat’.ea‘ and
input-output m;aﬁcnships ware to continue unchanged, the annual
plow-back for the illustration farm would decline to zero in 25-30
years after which the household could not continue to maintain
living standsrds, at the 1957 level, without depleting cspital®. This
estimate does not use discounting procedures; if these were used this
situation could be estimated to ocour considerably sooner.

3. If household size, measured in adult equivalents, remains cons-
tant, which in effect means having no children, the ammual "plow-back"
and net income remain sbout the same each year, for the illustration
farm. The 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
other projections. The living expenditure per adult equivalent in

the tenth year would be $890 with no children and almost $700 with
children, |

L For a particular farm the main wsy in which the effect of adverse
price trends can be offset is by inﬁmasing efficiency. In miler for
an average operator and family in 1957 to maintain a constent "plows
back” each jaar it 18 concluded necessary, undsr all the other as-
sumptions, to increase net income.producing efficiency by 16 pervent
over the 1l0-year projection period. The eﬁeét of adverse price trends

8. 1f annual Pplow-back" declines steadily, even though capital is
being accumulated, it is only a metter of time before "plow-back"
reaches zero and the household must choose between depleting
capital or lowering its living level.



is brought out strikingly for the illustration farm, if gll net lne
come iz aseumed to be plowed back anmually into gapital, over a tene
year projection. It was estimated that total imput capitel would have
to be inereased 80-90 percent, over the period, to produce an inoresse
in anmual income of 40 pergent.

3+ Using the lower confidence limits of the estimating equation for
living expenses as an arbitrary low level of living, which means
starting the projection with living expenditures 38 percent below the
average, the size of anmsl "plow-back® can be just mintained”, When
living expenditures are estimated at the uppes

starts the projection with living expend 3
average, annual “plow-back" diminishes to zere by the end of the ninth
year of the projection. Mintaining living standards thereafter would
require depletion of e¢apital,

the face of the estimated price trends, the impor
venting any rise in living expendif 1
6. The effects of high and low levels of management are also simu-
lated by uaing the walues of the upper and lower confidence limits in
the estimating equation for net imm. Far a ten-ysar projection,

the high level of management, which starts the projection with & net
income 39 percent higher than the average, ¢an maintain the level of
"ploweback® with an ebove~average level of living. For the low

gain is due o a relatively more rapid accumulation of capital with
the lower living expenditures,
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level of management, the ¥plow-back® declines anmually to zerc by the
eighth year and thereafter capital would bave to be depleted to maine
tain the level of living. «

7« Several projections wers made assuming various simlated eredit
situations. Under the estimted price trends, housshold growth and
lavel of efficiency, it is clear that longer run loans (10 year re-
peyment or more) would be very difficult to repay on an amortized
baslse Increasing the sige of loan, reducing the infterest rate and
lenghhening the repayment period do not assist much. They merely
pestpone the day vhen the payments san no longer be met out of cur
rvent income., Under all of the asmumed sitvations, lnability to meed
the annual peyment developed within 10 years of the time repayment
began™. For the longer run loans, amortized payment can be made only
under thoss conditions that enable the firmwheusshold to maintain the

size of the annwal ®plow-back®.

On the other hand, the projections show that under the same price,

sebold and efficiency assumptions, loan repsyme
cesafully if repald as rapidly as possible, that is, if all "plowe

The advantage of rapid repaysent is clearly democnstrated.
8. Under the assumptions, it is indicated that credit offers only a
slight advantage to farmers represented by the sample, very likely net
encugh to induce its use. The benefit to net income of more assets

a. Welch found for a somewhet similar sample of Oregon farms, that
"net farm ingome in many cases was not sufficlent to make loan
%gsmhamd still provide for a modest level of family living®
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erdod is mostly lost to the operator in interest paid
~on the loan, If the oredit funds could be used to increase efficiency
above the average, to counterast adverse price trends, resulis likely
would justify the loan. So long as the estimated price trends perw
alsb, caution is indicated on longer run loans in average farm sltua-
tions of the types represented by the sample farms, Without an in-
cresse in efficiency the borrower is likely to be in difficuliy soconer
. or later.
9+  The unpaid family labor previded by & growing household, along
with income from off-farm sources, can offset the effect of adverse

k ds, depending on the amount contributed to net income by
each®. Hore important is the assistance that these mources of income
can be to the firm in utilizing credit. The previous conclusion (Ne,
8 above) indlcates only a slight advantage to the farmer in using
eredit compared with operating on a Wmm@ﬁ* basis,
utilizing unpaid family labor and a relatively small amount of offe
farm income, under the same assumptions the uwee of credit bas a dioe
tinet advantage over the “payeas~
10« If the farm family wishes to consider alternative non-farm investe
ment uses of the "ploweback®, assuming the same income taxes and pro=
Jected living expenditures, it will pay to invest the money bsck into
e e T A e T T
ey e L
old and the total input Mpiwl wag &3,&3&. The wife contrd

buted unpaid labor in the summer. The operator earned $100 in
off farm work.

umgo® operation,




the farm 8o long as the regression coeffiecient b;f » 88 influenced by
the price trends, exceeds the return on alternative investments. Howe
ever, because smuch of the farn input capital is not Liquid, average
with alternstive investment opportunities, to make the decislon curs
11l. 'The projections for the intensive crop farm suggest that two fayms

of the same smize (in sige range of the illu
hold), oan produce more net income and employ
year period on a pay-as-you~go plan, than one of these farms donbled
in m by use of credit. (It is assumed that no change in efficiens)
occurs from doubling the slze, and that the loan ls repaid as rapd
as posgible while meintaining the original standard of livinsa)
out in a general way a long run plan for the growth of the firm, inw
come available for family spending and the effects of credil, nen-fa
income and wnpaid family labor on growth and income. The effects of
varjous income withdrawals can be planned, also. It is possible to
use the plan to replace depreciation accounting with “eapital repla=
cement® ascounting by integrating the withdrawsls for replacements
into the projections and eliminating depreciation from the caleulation
of net income. The model is flexible encugh to embrace simulations of
varied facets of long ron problems faced by farm operators and thelr
1iea, to assist in their planning decisions.

8 W’hﬁe relationship between net lncoms and total lnput

more people, over a 19
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Future Regearch

It 48 recognized that the sample used for testing the hypotheses
is small and localized. Further testing is needed, using a larger
sample covering a wider variety of farm types and moil conditions.
Most needed, for testing the accurascy of the meodel in projecting cap.
ital accumulation, are historical data on individual farms sampled.
These are needed also to help provide better parameters for applica~
tion. | v

The model itself needs refining to increase the aceurscy in es-
timating net income and living costs. Some of the works reviewed in
Chapter ITI suggest avepues of approach to refine the method., Further
research is needed on the sffect of the age of the operator and his
family on consumption-investment decisions. How does age affect dis-
counting? Only a brief mention of the effect of discounting has been
made in this study and it was not taken into consideration in the pro-
Jections, Although subjective discounting is difficult to deal with,
the usual form of discounting in the business world mey offer an
avenue for refinement of the model, and may become more necessary &s
farms become ‘mm businesslike.

The method will benefit from any refinements and progress in pro-
Jeeting prices and price tremnds of inputs, outputs and living expendi.
ture items. Undoubtedly more refinement in price prediction that -
exists in this thesis can be made by recognizing cyclical trend vis
a vis straight line pmdecﬁm‘. Aiao, price trends for a more

a. in 1953 Nielson published a good short discussion of the use of
long-run price forecasts in farm plamning (56),
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detailed breskdown of individual product groups could be used to apply
to the different types of farms.

General Comments

The viewpoint taken in this thesis is to provide a guide for
decision-making by the farm operator and his family, not to lay out
specific plans to be followed inflexibly, The main decision in which
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 finaneing pmbim of most farm operators,
namely, the level of living desired, the productivity of the famm,
the capital necessary and the firm-household relationships. It helps
to separate out the problem areas and to integmte rtham at the same
time. This sids in clarifying both research and planning, |

Heady has recently pointed out that in the future the problem of
the individual fammer in supplying his capitel needs will indeed be
greater than the problem of credit institutions in supplying enough
eredit for the sgricultural industry (35, p. 129). In view of such a
possibility, the whole subject of long run planning by the agricultural
firm-household has received inadsquate atiention to date. Perhaps this
is because of the difficulties involved. Heady has broken ground in
this field and Loftagard, assisted by Heady, has made an important cone
tribution. It is hoped that this study will constitute a useful addi-
tion and will stimulate further study of the subject,
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APPENDIX A

Derivation of Bstimating Equations

Deriving the equation for projecting total capital, net income,

living costs and "plow back", i.e., investment back into the

business, for the year i, in the future, given present total
capital = A and the empirical ratios of (a) net income to total
capital and (b) living costs to net income,
Lot ky = ratio of net income, N, to total capitalj

ky = ratio of living costs, L, to net incomej

A = total capital at beginning;

P = amount of N re-invested the following year, FP= N~ L,
To simplify the writing, let BEy» aand 1 -k, = b
Year 1: TCy = A, total capital at the beginning of year 1.

Nl = log A.f ak

Iy =kp Ny =kpkyh

Py =Np-Ig=lyh-kpkyhskyd(1-lk)eabd
Year 2: TCy= A+ Py » A+ abA = & (1 + ab)

N, =y (A+ Py) = ky (A+ abh) = 2k (1 + ab)

Ly = ky ky[A + kya (1 = k)] = ke (1 + ab)

Py ® Ny« Ly=ah (1+ ab) ~ kyah (1 + ab) = ad (1 + ab)

(1 = k) = abs (1 + ab)

Yoar 33 TCy= A+ Py + Pp= A+ abA + abA (1+ ab) = A (i* ab)?

§3 = oy (A+ P+ 92) » a[g-v abA + abd (lubﬂ

= ah (1 + ab)?
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13 = kp Hy = ky, A (1 + ab)?

p3.33-L3. ak (1 + ab)ﬁ..kLgA (1+ ab)2 = abh (14 ab)?
Year 13 TC; = A+ Py + Pyt oo+ Py = A (14 ab)isd

= A[L+ Ky (1 -kp)]32

Ny = ak (14 ab)i™d « g1+ Ky (1] 72

Iy = kgah (1+ ab)i1 e kp ky & [1 0 gy (aeig)] 17

Py = abh (1 + ab)i"d = oy (1kp) A[1 4 ky (-]

Development of adjustments to the ratioc y_for changing 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 goods is
held constant in quantity and quality and only price changes are
indexed, will be applied.

Qutput price~trend incresase

To derive the adjustment to ky it will be assumed that cutput
quantity, input quantities and input prices remain constant.
(a) Assume that the trend in output prices increases p percent
per period,

Where N is net income, OR is gross revenue and GE is gross
expenditure, N = GR - GE, Thus, Ny = Ry - GEq for Year l.
T i Sl |
k§1 =X ®= 3~ , where A is total input capital beginning

‘ Ny GRp - GE -
Year 1. kga - Eg - 2& 1, vote that only GRy changes under

the assumptions,
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But,
GRy = GRy + pORy, where p is expressed as a decimal fractionm,

So,
GRy + #}Rl - GEy
kHQ -
A
GRy + pORy - GBy  ORy - GE;  plRy
2 1 Iy 2 Iy
Thus,
K pGRl
; - B
kﬂg Ny 1
Continuings
Ny %3 - GEI ﬁﬁzfl‘l‘p) - Gﬁl GRl(lﬁp)z - GEI
kN B s - . & .

. %(14-9)2 - OBy GH.ﬁl-hp)-GEl i 6&1[(1@)2"(1&9)]

g~ A A A
ﬂl(l*P)
- :
A
T ) paR (1)
' *p/ Ry pAR1(+p
b§3 - kﬂz + - - kﬂl * A + -

paRy
" kﬁ}. * Tm- [l'l'(zj'p)]
Similarly,
P"}Rl 2
kﬁh - kﬂl + T [1 + (1‘1’9) + (1"’?) ]

and



2lg

Ty, = kyy * 1 [1 + (10p) + (1p)2 4 Luu s (l*p)i“z]

@ | «
Let T~ = kp s0 that = kﬁ and substitute in the above
equation, Thus kgi for Year 1 can be estimated from kNl, A, GRy

and p. The adjustment is not necessary for Year 1 and for Year 3.
the value of the term inside square brackets is unity,

(b) If the projected price is estimated by a straight line projece
tion the percentage change in the trend changes, that is § is not

constant, The result is that ky, cannot be calculated with the

equation shown in (a). The appropriate adjustment is developed

as followss
GRp - GEy ,
kﬁg" ; s 83 in (a); but now GR, = GR) + p;GRy and
gy = Ky, = —
“ Gﬂl(l*pl)fl*pg) f‘ﬁgl , and
A
GRy(1+py) (1+py) *GE]_ GRy ( l‘i'pl) «GEy

ﬂ_’; kﬁz A A

. GR1(1+py) (1+pe=l) PRy (1+py)
A R 1
Thus,

(1+py) GR GRy (1+p;)
kg » Ky * Pz‘ml *P k«n 911 PRy 1+py)

A
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Similarly,

= ky + 21581 poGRy(1+py) | pyGRy (14py) (14py)
kﬁh g el -2 A s < 2

and
e
gy =y, + S [Pl + pp(lvpy) *+ p3(2+py) (2+pp) + euv + Py 5(24p)
(1"’?2) aow (1“'?5_,.2)]
- kﬁl * kal [él * pgfl¥p1) + p3(1+p1)(}wp2} ¥ aee * 91“1(1’91)
(1¢pg) ... "(1*91..2)]

Here also the adjustment does not apply to Year 1 and for Year 2:
the value of the term inside square brackeis is p.

Output pricewtrend decrease:

; .
(a) Assume a constant decrease of p percent per period and holding
the other components of N constant:

ky. = M
1 A
e 25 Fa0o0) -
2 A A
%lﬂﬁ&&lﬂi}gl«ﬂ“ﬁl*ﬁgl "ﬁml
- k 3 . — S—
P A "3
| paR
= - n—n—l
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L w2 o
3 S X X
ky, = ¥y, = SRy (1-p)? - GB) - OR (1-p) +OE
3 2 A
= 0B (1-p)(1-p-1) = -pGh;(1-p)
& 'y
pOR (1-p) peﬂl POR, (1-p)
= - 1 =
kNB N A Wy T A

pa
N .
Sixﬁ.lar!y,
kgh - "N, - ‘T‘" [1 + (1-p) ¢+ (1-p)2] and
oG 12 |
kﬁi - h‘l - ,Ti]; Ll + (l-p) + (1-}7)2 + aee t (1—-?) J

' ‘ GR
Substituting for 1
“ry T

kﬂi - kNl - Pkn1 l:l + (1-p) + (1*‘P)2 ¥ oees t (1"'9)1'2]

(b) Assuming a constant straight line trend where p is not constant,

it can be shown, by the same procedure used for the rising trend
that

by, = B, - kﬂl,[pl*pz(l-pl)(l-»pg)*.n*pi_'l(l-pl)(l-pe)

.o c( 1*!3,1_- 2)]
Input price~trend increase:

(a) Assume a constant increase of p percent per period holding



output and output prices constant and holding physical inputs

constants

kﬂ ‘ﬁuw
1 Az A

N, OB - GEp GRy - GEy(1+p) _ ORy - OF; - plGEy

2 Ay Ay + piy A1(1+p) 43 (1+p)
GRy = GHy = paE, ORy = GB
k}qz - kﬁl ” 1 1 g;} - 1 l

4, (1#p) Ay
| Oy - G - g - Qop) ()
klf 1+p)

2, (1+p) 4(1+p)

ky = ky = 20 . ke o POR3 0 el
by * Ky - Ty "y -l-’j";i (1+p)

- By - 05y (ep)?
kﬁ} A1(1+§)_{

kg, - kg, = B () @Ry - Gy (1ep)
3~ kg e hl ,
Ay (1+p) A;(1+p)

L @By - Gﬁlflfp)e - ORy(1+p) + Gﬁ?}_(l*p)z
Al(l*P)g

- {3&3‘(1’“1"9} . - POy
Ay ( 1+p) 2 Ay (1+p)

By = iy = PRL ey - B ()l o PR g, )2
3 2 m“ ) 1 I oy {1+p)
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Siﬂﬁ.l&rly,
PGRJ.[ -1 -2 | -(5.*1>]
g = By = (1+p)™ + (1+p)™° + oou + (24p) |
GRy

Letting kg, = ol

kni

= Ky = PRRy [(1*’5’)“1 s ()2 Lo e (hp)"(i*l)]

(b) Assuming a constant straight line upward trend in input

prices, when p is not constant but is different every period,

the same logic used thus far to develop adjustments to ky shows

that

o |
kN ™ -k 1 . P tonot : 21 )
e M) [Tﬁ;{ Trpy) (1%P, (1+p)) (1+pp) eee(l¥py_y)

Input price trend decreaset

(a) Allowing input prices to decrease by p percent per period and

holding #ll other components of N constant:
ORy =
e B GBy
Nl Ay
ORy = GE, (1~p)
A1(1~p)
@Ry - G (1-p) | ORy - Oy, PORy
Aq(1-p) A A4,(1-p)

[ kN + #}Rl

kyy =

sz - kﬂl »

ky
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Similarly,

PGRy paity paR
= k + = K ¥ ——— 1
kNB' N2 A (1-p)2 M1 8 (2-p) Al(l-p}?

pGRy -1 -2
=k, * T [ (1-p)™* + (1~p) s andi]

kﬂi - kﬂi + Eﬂr? [(L—-p)"l +.(1_p)-2 +ouee + (l_p)"(i“l) ]

GRl
Subsgtituting kHl £Or we< 4

!
kNj_ = kﬂl A Ple .[(l“p)‘l + (lnp)"z ¥ oaee *+ (1~p)“(i”1)]

(b) Assuming a constant straight line downward trend in input
prices, when p is not constant but is different every period,

it can be shown that

‘ Py Pi.l
= k 1 e {
o "yt kal[l-pl "t Gy (1”91)(1"p2)""(1'pi»1)]f

Input and output price-trends together:

If the trends are nct "flat", that is, price levels of both
inputs and outputs are changing, the adjustments for both can be
applied to kﬁl at the same time., e.g., assume an upward trend in
output prices and a downward trend in input prices at constant
percentages,

Then:

kﬁi - kgl + pkpy [1 + (1+p) + (1+p)2 + ges * (l+p)i"2]
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+ kal L(lhp}'l + (l-—p)"z + ’.'. + (l‘.p)"(i"‘l)]

where the p~value in the second term on the right-hand side of
the equation is for output prices and the pwvalue in the third
term is for input prices, Similarly the adjustments may be come
bined in various ways, depending on the price trsnds,

Deriving Ry to allow for a changing ratic of living costs to net

income in projectiang total capital for year 1.

let By = ;&, i1.e., substitute R for k;.
1

When L= cN + d or

L= &,
Ry changes with Nj, according to Ry = cgi, an exponential,
When By is changing it is necessary to project Ry beforehand, for
the period for which total capital is being projected. When Ry
is changing, then, assuming ky to be constant:
Year 1: Total Capital = A

Hy = kyd

In = RyNy = Ry (iph)

Py = kyh - nl(k}gk) - kNA(hR)
Year 21 Total Capital = A ¢ Py = A + kyA(1-Ry) = *E?*kﬁ(l”ali]

Ny = a2 « kﬁ(l*ﬁl)]

Lz = Roky [1 + kﬁ(l"'al)]

Pp = Ng = Lp = kyh [1 + ty(a-y) | [1“321
Year 3: Total Capital = 4 + Py + éé = 4+ ky(1-Ry) + kﬁA(l~R2)

[1 + kyl( 1-33_)]
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N3 = ky (Totel Capitel)

I,3 = 33213 _

Py = IyA(1-R;) [10 0] [ 1+ 1ga-np |
Similarlys
Year 41 Total Capital = A [1 + x,,(l-kl)] [1 + k,,(x-Rg)]

L X X Y [1 + &(1‘31-1)]
Hi = kﬂ x Total Gap.{tvali
L‘.l P Rini

Py= gAlR) [1+ k(1B ] [1+ 108 ]

ships betwesn capital, net “}‘ncoué, and living costss
N=bd+a

L=cN+ d

Year 1: Tﬂl = A, Total Capital at beginning of year 1.

HlnbA+a »
Llﬂc(ha*n)*d
P, 2bA+ a - olba+ a) - d. Let this quantity = 6 for ease
Ofmtiﬂg«'
Year 23 ‘1;02=A+P1-A4-9
ﬁeab(a+e)+a¢ba+b6+a=(bﬁ.*a)-&be

Lzza[:(bA*a)+be:[? +dszsc(bld+a)+*bee+d



Py= (bA+ a) + 18 ~c(bA+ a) =~bcd =~dmo+ b bed
- 6[1 + b(lue)] . let lec = ¢ for ease of writing.
Py = 8(1 + by)
Year 3: TﬂBuA-be*e(l*bﬂ)*A*B[I* (1+ hiﬂ)]
Ny=bh+ba(2+bf) +an(bhea)s b9(2 +bg)
Ly = c[(bA* a) *bﬁ(;?fbﬂ)]* d= c(bh + a) + e:bﬁ(?* b)e d
Py = (ba + a) + v8(2 + bY) - c(bd + a) = cbA(2 +bg) - d
=6+ b9(2+ b}l ~c) = 9[1 + bg(2 + pr] « 8(1 + bg)?
Year Lt TG, = A+ 8 + (1 + bf) + 6(1 + pg)?
u_@+s[1~r (L+pg) + (1+ bﬂ)"’]
Ny = (oA + a) + bB(3 ¢ 3ug+ b269)
Ly, = (b + a) + cbo(3 + 3pd + b2¢?) + 4
P = (bA + @) + 18(3 + 308 + b22) = c(bA + a) = cbO(I3bged?
#) - a
w6+ 163 + 3o + b3 (1ec) = 01 + by(303mptnZd)]
“ 8(1 + bg)°
Year is TC; = A + 3[1 + (L+epg)+ (1 + bﬂ}z + oeee * (hb}ﬁi‘z]
Ny = (bA + a) + h&El + (1+bg) + (1+b¢)2 * aen t (1-&1:;{)’5‘2
I, = clbasa) + o[l + (24bg) » (b2 + o s (vpp)™"2 |+ @
Py = 8(1eng)i-d
S« Derivation of equation for calculating the income stream for lnvest-
ment P if each annual net income from P is invested back into the

firm, and if the relationship between the net income and the invest-
ment is N = bP + a, where b is the regreasion coefficient and a
is the y~intercept:
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Year 13 m_l = P

Ny=DbP+a

Py = Ny
Year 2t TOp= P+ Ny = Pe bP+ a

Ny = h[P + (bma)j sambP+as b(bi‘u) » (bPea)(1+b)

Py = Wy
Tear 3t TCy= P+ Ny ¢ Ny» P s (pPea) + (bPea)(1sd)

Ny = (bPra) + b(bPea) + b(bFea)(1+b)

= {bPea) [1 +b+ b(l-vb)] » (bPea) (21+b)°

Similarly,
Year Lt Ny = (bPra) (140)3
and
Year i3 Ny = (bPea) (o) 3
Derivation of adjustments to apply to b3 (using equation ¥ = bA

+ @ in the model for projecting capital accumulation) for chang=

ing trends in prices of inputs and outputs,

It is first necessary to realize that as prices change the
relationship between ¥ and A will change, so it seems logical te
apply the adjustments to the regression coefficient, b, Te de
this it is necessary to express the equation N = bA + a in the
form b = :?. Thus, wherse ¥ » OR « GE {gross receipts minus

(CR-GE) = &
gross expenses), b w e

The assumptions regarding constant inputs, cutputs and prices
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are the same as for the development of the adjustments for ky, in
Appendix A2, Alsoc assume price trends to be changing at the rate
of p percent per period.

Output price-trend increase:

(a) Assume the increase to be a constant rate of p percent per

period,
by (- GFy) - &
A
: 1 i \

by-b =Byt P -0 -a  B-0-ae . Lt
1 A T A

by & by + PN
i

by {Erty) s [Fpey) - T - o

o OBy + pGRy + p(GBy+pORy) = GEy - a
A

2 IR - ,
L GRy + 2p0R, + pORy = O&, - a _ @Ry(1+p)” - OF; - a

A A
b. = b. = GRy (1+p)? - GE) - a _ @y(1p) - GE) - &
3 2 2 —
- E§QJ$1+9)Q - (1*9)] - Gﬁl(lfp)(l+p.1) . ﬁﬁﬁé(;§P)
b3 o b2 . pGRi(l*P) . by o+ (pfﬁl) . g@?i(lfgﬂ

Similarly,



2 (1 2
bh = b3 + pGRlil*.p)._. - bl * Pzal * pﬁalil P) + poR f\l*‘P) :

- bl + ?ﬁl’.[l + (1+p) + (14»p)2:|
and

R .
by = by + «f’%}s [1 + (p) + (1**13)2 + yus * (1*';:)i ‘2] :

Substituting GRy = gA + k, the regression equation used to

estimate GRy from empirical data,

Avk -2
by = by + -?-(-%:-l [1 ¢ (1p) + (1+p)2 + vuu + (1)} “2]

(b) When the trend is estimated by a straight line, p will not
remain constant but will change each periods The adjustment
developed in (a) will not apply, since for it p has the same
value throughout, By substituting p;, Py Pys etc, for p, in (a),
where appropriate, the following equation for calculating bi can
be developedt

by = by + E?, [Pl + po(l+py) + p3(1+py) (1+py) + eas + py 1 (14py)
(2+py) . u(l*pi,,g)]

Substituting GRy = gA + ki

by = by + ﬁ%-t-i-‘- [91 + pp(2+py) + pgllepy)(Iepy) + wee + py 5

(2¢p9) (14p,) v (1+py ) j

Output price-irend decreaset
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(a) At a constant rate of p percent per period, b, can be deter-
mined by using the same method detailed in (a) above, but in this
case GR, = GRI(pr), GRy = GRl(lup}z and so on, The following
equation is derived to calculate byt

bi - bl - mp(gA‘A‘ k) [1 + (]\.ﬂp) + (1"?)2 + sun * (1*9)1*2]

(b) Assuming a straight line trend, where p changes each period,

it can be shown by the same logic that
+ k
bi = by - E&K_- [%1 + pzflugi) + ggflypl)(lmpzj + ,,,‘4 Py

(1“P1)(1'Pg)*"(1‘91,2{]

Input price~trend increases

(a) Assuming the trend changes at a constant rate of p percent per
period and that inputs, output and output prices are constant:
't}al - GEy = &

!
. ORy -(GE)+pOEy) = & ORy = OFy - pif) - &
' Al + PAI AICI*P}

bla

Qﬂ‘jﬁgz o plEy » 8 GRe » (s = &
A3 (1+p) 1
3R1-GE1~pGE1.«I¥GRI* GEI‘" a~pﬂﬁl~.¢ pﬁﬁl‘t‘ pa
A4(1+p)

~pGR, + pa _ =p(GRy-a)
Al(lép) : &ltl#p,
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OR ,
by = by - R(%-a)
A4 (1+p)

by = ORy - GEq =2 ORy - (GE,+plE)) - a

L+phyep(A7+phy) 41(1+p)
oo+ o o stompmny] o - g2 -
A (2+p)* A (1+p)

GRy = GE)(1+p)2 - & _ OBy - GE)(1+p) - &
Al('l*pﬁ A3(1+p)

bsnbzn

w GRy = GE;(14p)? = & = (1«@[{5&1 = GEy(1+p) - a]

A(1+p)2
- Gy - @1(1*-9)2 -a- &Rl(:up) * ﬁ?:l(lé-p)?w a(l+p)
Ay (1+p)? |
- B - GR&(I*p) ~ata+pa ‘ﬂal(l*lﬂ?) + pa
4, (1+p)?2 T 4y (1ep)?
. ~p(@ia ~a)
b. = b, - P(B-a) ;J(@r-a} _ p(GRy-a)
3T TRG? T 1T s | Ren?
% by - P(GRy-a) [(w)"‘l + (1«»;:)'2]
A
Similarly,
by = by ® = P(@al-#)
vo 3 Al(l*p)3

by = by = p( Ai-a) [:(1‘,9) 1, (1+p)"2 % (14p) 3] d
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p(GR -a)
b, = by - ”‘“I”"“” I:(lﬁp) -1, (1&p)‘2 AT (1#9)“(1'1i]

Substd tuting GRI = ghy * k | | |
by =y - EELED) A;k") [aopid o aopr 2 o oo o o (3D

(b) Assuming a straight line trend, where p changes each period,
it can be shown that

gh, + k-~ a
biab 1 [ pl +* p * sue f,

(1#p )(2#p,) e e o(24p, )

Input price-trend deoreases: ,
(&) For a trend ahanging at a constant rate of p percent per

pericd by the same logio developed above:

p(zk &_a) o «
by = b, ¢ Al [(1-13) -1, (1-;:) * epe * ({1«1:)'(1"1)]

(b) Wnen the trend best described by a straight line, results
in p changing each period:

gAl +k-a P
b =2b + . - ‘ .+ o o eae P
A A [5., 5 (1p,)

Py

1-1 | ] |
op T3-p T oo 15, )

Input and output price-trends together:
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In any application of these adjustments, trends in both input
and output prices must be considered. As with kﬁ, adjustments
for both trends can be applied to bl at the same time, to give by,

Development of equation for estimating total capital for year 1

when N = bA + a and L = cll +78 + d, and S increases at the rate

of 8 percent per year,
Year 1+ TCp = A
Ny=Dbd+a ;
Llﬁ c{bA + a) +7S + d
Py= (bh+ a) mc(bA+a) »d=~)YS5=08=78
(Let @ = (bA + a) - c(bh + a) = d and ¢ = l-c for ease of writing.)

Year 2: TC, = A+ D «¥/8

ﬁzul:% a+ b « bys
Ly, = c(bita) + 4 + be@ = cbYS + 78(1+s)
P, = (bA+a) = c{bita) = d ¢ bO(1~c) ~ b7 8(1ec) ~ 75(1s8)
= 0(1+bg) ~ bF VS « 7S(1vs)
Year 3: TC; = A+ 0 + 8(1sbp) - 7S - bf Y8 - 78(1+s)
= A+ 6[1*{1*!}#):] - 75(1vbf) ~ 7 5(1+s)
Ny wbi+as ba[x»smb;)] - b 75(1+bg) = b7'5(1+s)
1y = c(bava) + d + cae[p(yb,f)] - cb75(1+8) = cbS(1es)
+YS(1+8)? |
Py = (bA+a) = c(bA+a) « d + b@[l*(l*bﬂ)v (1=c) = b 8(1+be)
(1-¢) = bY8(2e8)(1me) - ¥ 5(108)2
-0+ »Gb}El*(l*bﬂ)] - b¥75(1sb8) = bF YS(1+8) - S(1rs)?
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- 9(1+b,¢)2 = bf 78(1+bg) = b 78(1+s) - 75(1+8)?
Year bs TC, = A+ 0 + 0(I+bg) + 0(1+bg)? = Y5 - bg 7S
- 75(1+8) = bf 7S(1+bg) = bf 7S(1+s) = 7S(1+8)?
-4 9@*(1*b¢)+(1+bﬂ)2]- 75(2+bg)” = 75(1+8) (14b8)
- 75(1+5)?
Similarly, )
Ty = A+ 0 l+(1+b,é)*(l*b;$)2*(1+h,d)3] 75(1+b6)°
- 75(1+8) (1+b8) 2 = 75(2+8)2(2+bg) = 75(1+8)°
-A+elﬁhuhumw%awﬁﬂ bﬂhwﬁ
+ 75(1+8) (109 % 75(108) X140 75(208)° |
and TCq = A + 0|1+ (1+bg)+ (1+bg) *..,*(1+p¢)$”é]
.E/s(mp)i*? +75(1+8) (1+bg)1=3s 75(1+8)2
(1008) 1l o 75(208) 1BC20b) B 15(200) 173
(1+pg)+ 75(150)12 |
where for the first year, Tcl’ the terms inside the square bracke

ets,[’ } have a value of zero and, for ysar 2, the term inside
the first square bracket has a value of unity.

It will be noticed that the portions of the model involving
sach independent variable, N and 8, develop independently of each
other, The first half of the left side of the equation develops
exactly the same as the model involving N e bA + gqand L+ cN + d

(Appendix AL).

Development of an adjustment to the model to take income tax inte

accounte



Reviewing:
Hebi+ a
LecN+d
P = Nl
lat ri represent income tax for a particular year, i, Then
Puedy -l -y
Year 1: '!‘61 = A
ﬁl = b ¢+ 3
Iy = a{b&ta) + d
Ti - Tl
Py = (bAva) - c(bd+a) - d - T, =0~ 71
(Iet © = (bA+ta) - c(bA+a) - d and ¢ = 1l-c, for ease of writing.)
Year 2: TC: » A+ 0= 1‘1
H_ =bA+ g+ bo = b

2 1
L, = c(bh+a) + cbd - cb‘fl + d

Py = (bA+a) = c(bAsa) = d + bB(1=c) = bTy(l=c) = Ty
« 6{1+bg) - b’ﬂl -1, |
Year 31 TC, = 4 + © + 0(1+bg) = T,(1+bg) - T,
3 1 2
“ A+ 9[14- (I*bj)] - l(l*bﬂ) o
Ny=bA+a+bde b0(1+bg) « bT,(1+bg) - BT,
Ly = c(bA+a) + cbO + cbO(l+bg) + d - cbl,(1+bg) « cbT,
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Py @ (bita) - c(bhta) = d + b8(1=c) + bB(1+bg) (1me) = BTy
(1+bg) (1mc) = bT,(1wc) ~ Ty

- e[lmﬁ«rbﬂ(hw)] = bgTy (1+bg) ~ beT, =~ Ty

= 0(1+9)? - bpTy (14bg) - bAT, - Ty
Year L2 TO = A0+ 6{1+bg) + e(:ubﬂ()g - Ty - by = Ty
T3
- Ty(1+be)? - 2,(100)-T,
” hi‘l(1+b,d)2

= byT, (1+bg) - beT, -
- A 9[1+(1+bﬂ)+(1*hﬁ)%
Ny =bAsas ba[z«r(hbﬁ)*mbﬂ)z |
= bTp(1+bg) - bT4
I'h - eﬁh +d
A
Py, = (bhva) = c(bAva) - d *he[l*(lﬁbﬁ)*fhbﬂ){] (1-c)
T, (1409} 2(1-c) = BI,(1+06) (o) = bTy(1ee) = Ty,
« 6 + bgo[10 10+ (115902 - BTy (145)7 - BT (1400)
- by - T,
= 8(1+05) - bgT, (1+bg)” - BT (1+bg) - bty - T
Year S1 TGg = A + 0|10 (100 (10b9) % (16093 | = 7, = ooty - T,
- bgTy (1+bg) = byT, = Ty - beTy (140m)? = boT (1+bg)
= by = T
- A+ aEﬁ(l&bﬁ}i-(lﬁbﬂ)a#(lébﬂ):ﬂ -7 E*bp@bﬂ(l@hp’)
*b,d(}.*bﬂ)% ~Ty E*bﬁebp((ma;)] - Ts(l*b,d) -1
-he 9[1*(1%;}«»(1&#} 2,103 ] - [ 7, (1003
ﬂ’ﬁ(gﬁbﬁ)%‘ra(ybﬁ}*'rh]
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Year i1 7TC; = 4 + e[‘.L+(1+bﬂ)-e(1+b,d}2«..,+(1+h,d)*‘*~"’] - [rl
(1+bg) i-2, Ty( 1bg) i3, .svTi-B( 1+bg) 2

*Tim’a(l*bﬂ)*ri-rl}
where for year 1 ghe bracketed terms [ ]ham a value of sero
and in year 2 the value of [1#(1*@4)%,;*(1*1}#)1‘2] is unity,
Here again (compare with Appendix A7) it will be noticed that the
portion of the medel involving T d&wlaw independently of the
portion involving net income and living expenditures. The latter
is exactly tha same as the development of model for TC; using
Nwbi¢aand LwcN+ d. (Appendix AL),

Estimating discounted income stream from ?1,.

In the process of deciding whether to consume or invest the
net income available for "nlowback®, some estimate of the future
income to be derived from the investment must be maa,; Assume
that the new invesiment, P, has the same productivity ’aa the
previous capital used in the farm business, that is, the annual
income from Pis N » kgr*, which allowe for maintaining capital,
The income from Py in production period one would be Ny = kyPy,
(P comes from a previous production period,)

The decision on whether to consume or invest Py is made at
the beginning of the pericd, The present value of kyP; at th:t
time would be kﬁyl{lw)"i, where "r" is the interest rate which
the farm famlly uses to discount future incm‘, As pointed ount

a, The present quantity PV which in n years ¥ill accumulate to
the amount S at the rate of interest r, compounded annually

i, W = Sn(lw)""", See any text on interest and annuities,
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in Chapter II (p. 33 ) P, can be used in three ways., The formulas
for the present value of the income from 1’1 are presented on the
basiz of these.

(a) Assuming that Py will remain intact while all of the future
net income derived from FJ_ is consumed, and that Py will produce

the sase annual net income each year, then the present value of

this income siream at the beginning of the year when the declsien
is made, is:
W o= kyPy [{br)"l ¢ ()% s L, e (1*1*)"’”]
where "n" is 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 inte
the business each year, then the inceme for the "i%h® year is:
Ny = kyPy (1eieg) -2
Derivation:
!il = kNF'l
Hp = ky(PyekypPy) = kyPy (2+ky)
Ny = kg[l’lfkﬁ?l*kgz’lflﬁkﬂ}] - kn?l(l%kﬁ)z

*

Ny = Py (k)
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The present value of this incoms would bes
i.1 -1 ,
P of N, = lgPy (1) *=*(1¢r) (1)
The preseat value of the income stram for n years then would bet

W"“‘l""a*"""ni""’"n

Z Py [(1*':-)‘]*(1*1:3)(1*1-)"2 ..f,.+(1.-\-1<1¢)""1(J;vuv)"'i
T C T el I @
To "plow back™ all of the net income each year the family must
hold its living costs at the ourrent level and invest all of the
incremental income stream. In this case each amnual income is
not discounted and summed because the income stream will not be
available for spending. The comparison to be made is the spend-

ing of Pi now compared with the present valus of the income

available from ?1 in the aﬁ‘ year, The latter can be estimated
by Equation (1), substituting n for i. (Note that Equation (2)
would not be used because the income stream would not be availe

able for spending.)

(e) Assuming that the future periodic incomss from P, are to be
partly consumed and the remainder invested back into the business
and that the rate of consuming is ky, then Equations 6 and 7
(pages 30, 31) may be used by substituting P, for A, Each
annual net income may be discounted and summed over n years, in

order to compare its present value with Pl. To illustrate, the

present value of such an income stream, assuming part of N to be

consumed each year, would be
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W oof Ny + o+ o0t Ni ¥oeee * Hy
- kﬁ91(1+r)’1 + [}+k%(l~xﬁi1(1+r)“2 % (i+kﬁ(l~kL{12
()3 + ...+ [1+k§(1-kz)i"ﬁ (l*r)'i * oene
*[1«%( 1«1:1)] " l(14r)™0

The most likely assumpticn is that living costs will cone
tinue to rise so that part of the income stream from Py is
consumed and part is "plowed back™, Here it is necessary to
look at the difference hetween nst income stream available from
the total input capital over the next n years with and without
"plow back". Without, the arnual income each year would be equal
to the current income, ﬁl. With "plowback® the annual income
would be estimated by Equation 7 (p, 31).

Presumably the family would be interasted in the income availe
able for spending, although the increase in Assets due to accumue
lations of P would enter the decision, (The accumulated assets
are given by Equation 6 (p. 30). The present value of the income
stream available for spending, assuming no *plow back", is

P, = kNA[kl+r)”1+(l+r)“2+...*{lfr)'nJ
since each annual income remains the same as that currently availe
able., Total input capital is maintained and all income is spent
on living, M, represents *present value with no accumulation®
and A is the total input capital available at the time of decision,
including Pl. The present value of the income stream available

for spending, assuming "plow back! is
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2
P2 kglh(1em) ™ o [aoiqg(1eg) | (20072 # [ 2eigg(2o) |

(10)72 + oo+ [2oig2-kp) | " aer)n
where FV, repregents "present value 3_13‘@_ accumulation”. This is
obtained by discounting L for each year, estimated by Equation
8 (p. 31).

The effect of "plow back" on the present value comparison of
income stream available for apending is estimated by PV‘ - Wm.
Comparisons can be made for various sizes of Pl as a propertion
of Nl by varying k;. (The proportion of net income invested back
into the business is 1 - kL.) The gain i{n assets would be
A [1er1m)] |
Replacing ky and k; with regression equationss

Similar estimates of the discounted income stream from Pl can
be made when the regression equations N = bA + aand L = cN + &
replace ky and ky, for estimating net income and living expenditures
in the capital accumulation model.

(a) Assuming that the future ammual met incomes from P, are spent
on consumer goods but Pl is maintained intact, the income from PJ.
will not accumulate, so that for each future year the incoms will
be N = btP, + a, vhere b and a have been determined empirically.
The PV (present value) of net income from Pl at the end of the
year (call it Year 1) will be (bPlta)(l*r)"l. At the end of Year
2 1t will be (bP+a)(1+r)*2, and so on, where r is the interest

rate used by the farm family to discount future 1ncome.




273

Thus the present value of the income from Py for n years hence is

P = (bPyra) [(10) " (20) 2oy o (10200 |
(b) Assuming that each of the annual incomes from accumulated
capital is invested back into the firm, which means that the famm
family will keep its living costs at the current level, starting
the current year with Py, the income at the end of Year 1 will
be N; = (bPiﬁa)(1+b)i“1 (See Appendix A5 for the dévelapnent of
this equation), The present value of N, is

Py, = (bPy+a) (2+b) 11 (24r) "2

There is no stream of annual incomes from Py tb 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 fimm
and therefore will not be available for spending.

_ (e) On the assumption that living costs will increase and at the
game time some net income will be invested back into the business,
the declsion as te whether or not to "plow back" some net income
requires a comparison of present value of income streams available
for spending on living, with and without "plow back", Without

“plow back” the present value of the income stream for n yuars

hence is PV, = (bA*a)[kl*r)“1*(1+r)“2*~.f+(i*r)”“:! where na

refers to "no accumulation® of capital and 4 refers to total cap~

ital accumulated to date, including Pig With ®"plow back" for n

years hanea the present value of the income stream 13:'

P 1s obtained by summing the “decounted vaine af"il,gfa,“is, et
LB from Equation 19 (p. L9). See Appendix Al for details of ILj.
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PV, « c(biva) [(l*r)* *(j,*r)”ar.;,.*(hr)“'*‘]

+ d[(14»::)"14(3.*r)“2v.4..%(1*r)““ + be
+ 1‘*(1*17»')] (1¢r)=3 + [1*(1*13;{%(1%#)2 (1+1)*
+ [1* (1+0g)+ (10bp) %, , o4 (1*!:,0’)“"%] fl*r}"“}

where the third term does noit enter the calculation until Year 2

and whére w o Fefers to PV with accumulation ef‘ capital

@ = (bi+a) - c{bieg) - 4

felec
Then the effect of capital accumulation on the present value come
parison of the income stream available for spending is estimated
by W P Plpae Comparisons can be made for assumed alternative
values of ¢ and d in the function L = cN + d. The gain in total
capital, due to accumulation would be:

F s e[1+(l*bﬂ)i»(bbﬂ)z*v...‘ffl*bﬂome] - A

= 0|1+ (1+bg)+ (1obg) % . o+ (Lebg) =2

where the value inside the bra&ata[ Jis equal to zero at the
beginning of Year 1 and one at the beginning of Year 2.
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APPENDIX B

1. Converting livestock enterprises costs from 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 enterw
prise ahgatsb it is necessary to convert the animals to animal units,
Also it 1is necsésary to determine the acres of land required per
animal unit,

Calculating snimal units for grasing grazing animals:

Using Morrison's feeding standards (52, p. 1004=1008) the follow~
ing annual feed intake in terme of therms may be calculated:

Daily Annual
raquire~ require~
ment Period ment

(therms) (days) (therms)

1,000 1b, dairy cow (9,000 1b, of

3.5% milk)s
maintenance requirements last 5,95 x 365  2,171.25
2% months of pregnancy 4,90 x 15 367.50

milk production: 9,000 lbs x .27

therms per 1b, 2,hgg.ae
; 2909.2

Total annual requirement
1,200 1b, beef cows:

pregnant wintering 7.7 x 255= 1,963.%0

nursing calf 12,0 x 110= 1,32,00

Total annual requirement 3,283.50
gontinued

2. These COSts per acre 8re not accurate enough nor are they intended
to be used for income calculations., They are satisfactory for
weighting purposes, however. ‘

be Oregon State University, Agricultural Extension Service. Unpublishe
- ed enterprise cost sheets, 1955-57, Corvallis, 1957. (Mimeographed)



800 1b. Dairy heifer
500 1b. Dairy heifer

800 1b. beef heifer
500 1b, beef heifer

300 lb. calf

m lbo Ewes
dry period
pregnant: until 5 weeks before lambing
5 weeks before lambing
nursing

Total annual requirement
lLambs:
growing peried
fattening period

Tetal annual requirement

Daily

regquire=

ment Period
(therms) (days)
8,8 x 365=
6.5 x  365=
8.80 x 365=
6,85 x  365=
5.0 x 185=
1.30 x 8l=
1.5 x  1ll=
1 » 8 5 x 35’
2.15 x 135=
1.0 x  135=
1.6 % 100=
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Annusl
require-
ment

gtharmsz

3,102,50
2,127.25

3;212~59

925,00
109,20
160.95

64.75
290,25
625,15
135,00
160.00

295,00

Using, as a basis, the annual requirements of a 1,000 1b. dairy cow

producing 9,000 lbs, of 3% per cent milk, the following "animal unit®

conversion ratios are derived:

one 1,000 lb, cow

one B0O 1b, dairy heifer,
growing

one 1,200 1lb, beef cow

ene 800 lb, beef heifer,

growing
onse 500 lb, beef heifer,

growing
one 300 1lb, calf

one ewe
one  lamb, growing

1.00 animal unit

L2 animal unit
H7 animal unit

b5 animal unit

50 animal unit
»19 animal unit
13 animal unit
D6 animal unit

It takes about ,75 acres of irrigated tame grass pasture plus 15 per

cent more for feed from other sources to fced cne dalry animal unit



2
for 6 months during the growing season (28, p. 9). Assuming “other
sources® produce feed with equal efficiency, 1 animal unit mquii;ea
75 x 1,15 = ,8625 acres for 6 months, Assuming that winter feed

{for the other 6 months) can also be produced with the same afficianey,

1 animal unit requires 1,725 acres of irrigated land for a year, Such

land may be compared favorably with Willamette Valley tame pasture,

Daiz:y enterprise costs per acre:

The dairy enterprise (Enterprise sheets) is based on 25 cows
averaging 9,000 lbs, of milk per year, Assume the following herd:

Cows 25 25,00 animal units
Replacements:
Heifers 800 1b, 2,48 animal units

heifers 500 1b, i‘; 1.96 animal unit
calves 300 lb. L 'ﬁ% animal unit
(Assume the other calves were all sold,)
Acres required are 30.20 x 1,725 = 52,10
Cost (inputs) per acre = $8,473 52,10 = $162,63
Beef enterprise costs per acret

This enterprise is based on 30 cows, selling calves at 450 1b,

in the fall,
Gows 3G 20,10 animal units

Replacements:

heifers 800 1b, 3 1.95 animal unit
heifers 500 1b, 3 1.50 animal unit
calves 300 1b, 3 .57 animal unit
Calves sold (LS50 1b.) 20 ;.80 animal units

Acres required are 27,92 x 1.725 = 18,16

Cost (inputs per acre: §3,055 1B.16 = $63.L3



278

Sheep enterprise costs per scre:

Based on l0 ewes:

Ewes lo 5.2 animal units
Bucks 2 +»20 animal unit
Replacements 10 1,30 animal unit
Lambs 26 ,

%‘%mml unit

Acres required are 85.26 x 1,725 = 14,3
Cost (inputs) per acres $869 < 14,3 = $60,77

Hop enterprise costs per acres

Based on 7,000 < 200 = 35 hogs marketed, 3 brooed sows, This
complement requires about 30 tons of grain., Replacements and a boar
would require some additional, Allow a requirement of 30 acres.

Cost per acre is #1,317 < 30 = $li3.90
2, Evaluating cropland in cases of non-response, Most of the farms in

the sample were located on soils that were predominantly Willamette,
Amity or Woodburn series (Table 5; p. 133). A statistical test wae

made to assist in deciding whether soil made a difference in values.

It showed that on the basis of the sample, these three soil series had
the same average value per acre of cropland (Table 1). The hypothesis

of equality in value betwsen any two of the soils could not be rejected
on the basis of the t-values, even at the .10 level of significance, se
the estimates were pooled to give a weighted average of $336.31 per acre®,
The standard error was $12.315 compared with 59,15, $17.98 and $23.37
for the Ty, Tp and Ty mean values, respectively. Better estimates of

o The 1950 census shows the averaze value of land and bulldings in
Marion County to be $356.3L (79, ps 1hl)e
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Table 1. Mean value of cropland (without buildings) on three predomi=-
nant soil series, 66 sample farms, Marion County, 1957

Soil Series
— Kiity (Tp)  Woodburn (1))

Wllanette (1)

Hean value per aocre e 3T $305.7 :
Number of estimates 15 2k 13
Testing ditThrencéa: | | o
b Calculated tevalues at 10
Hypothesis t-values dof, level of signifi~
_____cance
T, 1.3602 37 1.68%
Ty = Tb 1.318% 35 1.692
Ty ey 0. Lisk % 1.706

a. These alphabetical designations were given thess soil series in
the preliminary mapping of the new soll survey,

b. These abbreviated equations are used to designate the following
hypotheses: “The mean value per acre of T, soll series is equal

to the mean value per acre of T, soil series” in the case of the
firat equation, with a similar meaning for the other two squations.

cropland values were available for 1958 from James's study (L1, p. 292)
so where it was necessary to give an office evaluation to the land,
becauss of non-response, these 1958 values were used if a clear dsscrip-
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 gross income for cases of non-responss.

Where yields were not recorded, the average usual yleld reported
on woil of the same type by other respondenis,was used, Where yields
of a certain crop were reported.b& only one or two respondents, the

data were supplemented by data from a aurvéy in,%ariaa County a yuu?
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later (L1, pe Th, 75)°%,

Where sales of livestock or livestock preducts were not reported
by respondents who otherwise reported a usual complement of 1ivaa%eék,
the annual sales were estimated on the basis of the complement ef
breeding stock or laying hens reported, Because farmers were busy
when the enumeration was carried out, it was very difficult to probe
for exact figures on sales of livestock and livestock products, ILater
editing of the'qnastionnairms revealed a few cases where reported sales
were inconsistent with breeding er laying stock to such an extent as

to cause serious doubts about their accuracy, Rather than reject the

record, the sales were adjusted te 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
thesébg Any meross the board" adjustment according to a set formula

based on a constant per cent reproduction rate, number of breeding

a, For yisld# used see Appendix ﬁ; Tabie L,

b. For example, one farm reported 15 sows that averaged L litters .
sach, over their productive life, If these litters occurred every
6 months, the sows were replaced at an age of 24 = 3 years, If
they occurred only once & year, the sows were replaced at an age
of at least L years. So the farmers report of L old sows scld per
year could be accepted as reasonasble for "usual” sales. However,
most of the records having 10-12 sows reported usual sales of 150
market hogs per year, whereas the respondent in the example re~-
ported selling only 75. So his usual sales of market hogs were
adjusted upward to 100, which is still considerably below what
would be expescted. It was not adjusted to a higher figure because
other factors (e.g., investment in feed, housing, atc,) may have
made the respondent a below average producers ‘
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females, etc., would tend to artificially increase the correlation
between capital investment (in livestock, in this case) and income.
Therefors, such a method was not used.

L. Methods used for estimating and calculstiy

The 1%@3 that are included in gross expenses are: farm share
of machinery operating costs; repaire on fences, buildings snd other
real estate improvements; livestock purchases; the value of peid and
unpaid labor; custom work hiredj taxes; orop expenses such as seed,
fertilizer, sacks, twine, weedicides, maecﬁed.doa and other :praya',
weter charges, etc.§ livestock expenses guch as veterinary services
snd supplies, feeds purchases, pasture rent, bmdmg and registration
fees, bedding purchased, etc.; rent of equipﬁen‘b; fees and commission
paids fam ahar& of telephone snd electricity; farm share of fire in.
surance; hauling. Deprecistion was also included hefe, although it is
not an operating expense and consists of the farm share of deprecia«
tion on maehineryv, the *"usual® depreciation on buildings and the
perennial crop "overhead"., Interest on debt was omitted. Social
Security payments for the operator were considered riog]igi’ble by most
respondents so they wei'o not included,

"rhe detalls of these expenditure items and metheds for arriving
at some of them are as follows: |
(1) !&aehinei'y: Fuel costs for power equipment were calculated from
the amnual hem of use reported, the hourly rate of fuel consumption
and the average price of fuel in the ivloéality.‘ The cost of

2. See Appendix D, Tabis 1 for Tusl prices.
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lubricants was taken as reported, but where it was not enumerated the
following charges were made: trucks, $.002 per mils of annual usej
car, $.003 per miley tractors and other special equipment, $,022 per
hour of annual use. A flat charge of $5,00 per record was made for
grease for general eguipment. licenses and insurance costs were tabu=
lated and, where not enumerated, the following rates were calculated
from the tabulation: car, $70,00; &-ton trucks, 36,003 larger trucks,
$65.00,

Machinery repairs present a problem, Some repairs are annual
while some are required less frequently, In any given year an opsrae
tor may be fortunate and require enly the annual repairs, Un the ether
hand, unforeseen breakages may requirs repairs that last longer than
one year. Over the life of the machine both types must be met out of
inceme, The problem is that in a one-call survey the reported repair
costs for an individual farm are likely to distort the normal associs-
tion between capital invested and nei income, To overcoms this problem
an annual average of the repairs for that farm should be charged against
income,

It is not realistic to charge an average annual repair cost for
all farms in the survey to each individual farm because the farms vary
in the size and annual use of aquipment items, To take into account
this variation a formula was applied to each of the following cate-
gories of machinery for each farm: half-ton trucks, other trneks,
balsrs, combines, automobiina, forage harvesters, cane choppers, gene-

ral equipment and irrigation equipment, The formula for all but the
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last two was: annual use x present value x an adjusting factor for

the category. The adjusting factor for 2 category was calculated thus:
average repairs for the category
average annual use X average present value

The averages in the calculation were for all sample farms reporti-

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 the calcu-
lation of the adjusting facter for the category.

The adjusting factor for general equipment and for irrigation
equipment was: “repsirs per dollar of present value.” 4 weighted
average was calculated for the whole sample, The factor was then
applied directly to the present value of this equipment fer each farn®,

Tractor repairs were handled differently bacause they were pre-
judged to be relatively more important than repairs on other equipment,
The preblem discussed above, concerning annual and more enduring re-
pairs and what to charge to a pﬁrticular farm in a one-call survey
analysis, applied in the case of tractors, It was desired to use a
formula for normal repairs that recognized inter-farm variations, Size
of tractor, age of tractor and annual use were all deemed important
influences on repairs so it was decided to use multiple regression to
associate these with annual repairs reported. The fellowing equation
was derived from the data for 100 tractors reporting repairs (zero re-

pairs were included),

a. GSes Appendix D for the average annual use, average present values
and adjusting factors. (Table 5.)
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‘where ¥ is estimated annual repairs in dollars

Xy is size of tractor in drawbar horsepower
X, is age of tractor in years
13 is annual use in hours.
R? » ,1122
The Fevalue is shown in the following analysis ef variance:

Variation due to Sum of sguares  d.f, Mean squares F
Regression 67505.79 3 22501.93 Lok
Residual 53132L.65 96 5565,88

Total 601830.Lk 99

It was therefore concludsd that the avak-nn regression was signi-
ficant at the 01 level.
The following t-values were calculated for each regression co-

efficient:
by t = 2,95
by t= 77
by t= B0

bi was significant at the 01 level and b, and b3 wers not significant
at the .10 level of significance.

Thus it was concluded that only tractor size influenced repairs
significantly.

To test whether or not the relationship of repairs and size was
linear the following analysis of variance was applied to five sise
groups stratified by drawbar howsepower, 5-ll, 15-19, 20«2k, 25-29,
30=~lks
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Table 2. Analysis of variance of tractor rapairsa fer five tracter
size groups from sample farns, 1957

Sum Degrees
Variation of of Hean
due to squares freedom square F Remarks
Among sample 68731.75 L 17182.94  3.06  (L,95 df)
Linear regression 58636,54 1 58636.5Lh  10.L5 (1,95 af)
Deviation from
~ linearity 10095.20 3 3365.07 L0 (3,95 af)
Error 533098.69 95 5611.57
Total 601830 Ll 99

a. Zero repairs are included.

The F-value of ,50 is not large enough at the ,10 level of signi=
ficance te reject the hypothesis that the pupulation regression is
linear so the conclusion is that the regression is linear.

On this basis and on the basis of the multiple regression analy-
gis it was decided to use a simple linear regression equation to esti-
mate annual repairs, The following equation was fitted to the data:

Y = 3,185% - 18,80k

Where ¥ is the estimated armual repairs in dollars and X is the
size of tractor in drawbar horsepower.

b = 3,18475 was found to be sigmificant at the 01 level
(F = 10,5789 with 1 and 98 degrees of freedom) and r = ,3121. (The
true correlaticn is greater than ,15 with 1 chance in 20 of being wrong
(21, p. 29L).

On the basis of this equation the following annual repairs were
charged according to the drawbar-horsepower group into which a tractor

was categorized:
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Dwb hoprsepower Annual repairs
5-1h % 11.50
| 15.19 35,50
’ 20-2}4 51.00
25"’ 29 67 008
%‘*hh 99 -OO

The fhxm share of machinery costs was calculated for cars and
trucks only. The following shares were used according to the condi-
tions indicated:

Parm shares for cars on farms:

With half-ton truck 25 per cent
Without truck (any type) 40 per cent

Farm share for trucks on farms:

With car - half-ten truck 75 per cent
-~ other trucks 100 per cent
Without car - halfeton truck 67 per cent
- gther trucks 90 per cent

These values are judgment estimates based on the author's experience
in previous farm swveys.

Machinery depreciation was calculated by the straight=line method.
The price paid by the farmer (when he acquired the item) converted to
1957 dollars (use 75) was depreciated, The time period used was the
period from the time of acguiring to the time of the survey plus the
respondent's estimate of the remaining life at the time of the survey.
For trucks and cars only the farm business share of the depreciation
was included.
(2) Buildings: Anmual charges for repairs and depreciation on builde

ings is even more difficult to estimate than for machinery, There is
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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
yeap it is difficult tc determine, from a brief survey, the repairs
necessary té charge annually azainst the business, yet it is necessary
to make some allowance for them in a budget for capital accumulation
over time., The respense on repairs in the survey was too unreliable
to provide data to calculate 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 upon the age of the building, its
size, the guality of its construction and the use to which it is put,
The writer was unable fo obtain data or analyses from previcus studies
in Oregon or elsewhere so it was necessary to resort to the following
assumptions haged on his experience in farm surveyss (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 aboul proportional
to the construction costs of the building, but (c¢) with older buildings
repairs are a smaller proportion of the censtruction cost for higher
cost buildings; (d) 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 expres=-
gion of the value being depreciated, it was decided to calculate de=
preciation first and then apply the repair rates to the annual depre-

ciation, The practical lifetimes used for the varicus buildings are
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ghown im Appdendix B, Table 6 along with a table of repair rates used™,
These rates were applied to each building. The repairs on the dwelling
are alloeated %o living cost so that only the repairs on the remxining
buildings are charged againgt farm income in determining net income.

A building whose age exceeded the practical life allowéb was
considered to be fully depreciasted so thait neo depreciation was charged.
However, repairs for these buildings were caleulated on the annusl
depreciation rate arrived at on the straight line basiss The maximm
ages in the 1ifotime® were used to apply the repair mt&s&, The
smghfﬁ line method consliderably over-estimates the usual depreciation
on old twildings, especially on large old bulldings having a high rew
placement cost. To caleulate usual annual repairs on these buildings
only balf of the caleulated sbtraight line depreciation was used.

Although it would be much betiter for purposes of this study o
have empirical historical data on repairs for various types of tuildings
under conditions found in the sample area, without those data it is
more reslistic to assume a formula based on logic and experience than
to ignore the problem or to choose repalr costs at random. Because
of the logic the repairs are in reasonable relative magnitude and the
experience basis will congidera,ly reduce the absolute magnitude of
the errot in annual repairs.

2. Bee Appendix D, Table 8.
b. See Appendix D, Table 6.
¢. ibid.
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The survey data on fence repairs were adeguate for calculating a
repair rate, based on replacement cost, to apply to these farms for
which data were not obtained,

No repair cost was charged for wells or drainage. It was assumed
that only replacements would occur so that annual depreclation was
sufficient,

(3) Taxes: The fundamental projection of capital accwmulation is
baged on a farm business for which the resources are fully ouwned.
Consequently taxes were charged for the real estate of every sample
farm used in the study, and renit, where paid, was ignored.

In cases where the respondents were fanting all or some of their
real estate, they usually did not !mow what the taxes were on the
rented portion, Alsc, a number of respoendents' replies when later
checked, were unreasonable for the real estate and chattels owned by’
the raapondent“. The taxes for these cases and for renters were ssti-
mated by applying to their cropland acreage the weighted average taxes
per eropland acre reported by the remaining ragspondents with the same
type of fhrmba The average tax rates are listed in Appendix D, Table
9o
(L) Other expensess No depreciation was allowed on breeding stock so

that usual livestock purchases were included in expenses.

8. Ihey were checked azainst per acre tax rates ;eparted in the sur-
vey made a year later by 5,0, James (L1, p. 5).

b. The taxes reported by these latier respondents were taken to be
correctly reported,
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Isbor charges included paid and unpaid labor at the going rates,
without board and roon®,

Custom work paid out including hauling costs, was teken as re-
ported by the respondent?,

Fire insurance for all buildings but the dwelling was included.
Respondents reported total insurance, which was allecated according to

- present values of the dwelling and other buildings,

Cost of sesd was calculated by acreage seeded, usual rate of seed-
ing and the price of the seed, which was taken iso be the selling prices
reported, Bedding plants and new caneberry planis were calculated the
same way, In gsome cases it was necessary to resort to published bulle=
tins for planting ratesb.

Fertiliger costs wers taken as reported, An occasional respondent
reported the rate of application or the total tomnaze, Gurrent prices
from the survey wers applied to these casesc.

The remaining sxpense items were taken as raported and are as
followss sacks, twine, weedicides, insecticides, fungicldes, live=
stock sprays and disianfectants, medicines, veterinary charges, bedding
fees, feed purchases, pasturs rental, resistration fees, bedding costis,
rent for equipment, cormissions paid, water charges, telephone and

electricity {farm share), other,

3. See Appandix U, lable 10, for these rates.

b. See Appendix D, Tables 11 and 12, for rates on planting and for
prices,

c. See Appendix D, Tsble 12, for fertilizer prices.
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(5) Overhead for perennial crop': No charge was made for newly
planted perennial “"crops' but an aunual overhead was charged to those
perennial "erops", for which the returns were included in the gross in-
come Tor the farm. The original cost of establishing the plantings
was divided by the years of estimated econcric bearing life of the
“crepsﬁib For the main components of gross operating expenses by in-

dividual farms in the ssmple see Appendix C, Table 3.

a, Crops here include berries, orchards, nut grovas, grasses, etc.

b. See Appendix D, Table 13, for schedule of annual depreclation
charged to perennial crops.
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APPENDIX C
Table 1. Components of total input capital values on 66 sample farms,
Marion County, 1957

Type of Service ivstk, Mach.  Operat-  FPeren=
farm & build- Crope inven- and ing nial

farm no, ings land togy Equip. _expenses crops _ Total

~dollarg-

El 2 3,393 19,000 105 6,240 2,390 90 31,218

7 8,79k 69,300 365 10,555 Lyo1l - 93,928

32 L83 31,350 666 9,195 2,709 6L LB,L67

35 L,376 25,500 850 2,251 2,727 511 36,215

k1 1,067 14,000 - 16,796 2,522 -=  Lb,L8S

L 11,74 67,200 28L 8,037 55528 336 93,19

53 3,810  Lk,Loo 2,208 6,315 4,165 -- 60,898

61 1,786 10,700 5L 2,673 1,571 - 17,275

6L 5,331 35,181 2,735 17,436 6,923 1,547 69,153

és 92747 71,400 205 12,675 7,888 3,415 105,330

66 1,875 314:625 - 1,821 55319 35 43,985

69 1,093  1L,500 - 2,980 1,380 - 19,953

7h 2,181 10,312 - 758 1,326 36  1k,5613

86 9,097 36,L38 886 15,525 75075 830 69,851

89 2,237 20,350 Loo 2,789 1,632 - 27,L08

E2 26 lz,968 65,325 2,600 5,576 5,28 e 83,758

L3 3,680 30,600 1,25 9,692 k,181 278 19,676

L8 1,747 11,100 1,110 5,710 1,745 - 21,412

52 6,903 17,875 2,204 1,556 8,867 3,903 L1,308

81 To362 55,200 L,8L0 5,8L9 17,811 - 91,092

96 7,037  32,L00 650 79389 Liak78 - 51,894

p 1 3,275 43,050 10,175 22,397 »825 1h,861 110,583

12 13,725 64,000 7,710 19,481 15,804 L7 121,199

3 L,887 17,316 L,815 13,229 6,863 268 47,378

33 3;6111 28,650 3,180 10,845 55325 - 51,6l1

37 6,019 21,600 5,625 6,538 7,683 136 47,610

38 8,877 17,200 9,405 10,382 6,266 678 52,808

39 12,&1& 55,570 10,200 13,887 10,&09 128 102,784

k2 2,800 1,250 6,500 3,133 6,593 272 38,553

50 13,673 17,250 5,525 6,045 B8,L9L 162 51,149

51 s116 - 11,120 1,10 2,287 2,699 157 23,519

sk 5537 18,725 S;Ll5 7,948 10,6l 437  L8,570

99 17,222 27,300  10,Lhk 19,487 12,061 1,416 87,930

continued



Table 1. Components of total input capital values on 66

Marion County, 1957 (econtinued)

93

sample farms,

Type of  Service Tvatk, "ﬁah. Operat~  FPerene
farm & build-  Crope ' invene and ing nial

farm no, dings land Yory _ equip. expenses orops  Total

- dollars -

I 3 1,350 10,650 320 3,104 3,088 582 19,075

L L38 3,500 - 1,111 L,071 633 9,753

s 3,592 75500 598 7,746 39595 27 23,328

6 3,237 20,500 100 10,873 6,605 1,823 43,138

8 1,343 13,600 294 6,922 2,137 9,612 3k,508

9 2 3531& 26,750 3L 3,762 L4610 2,385 10,155

10 1,995 16,800 150 2,L7h 65192 1,237 28,848

1l 1,228 16,875 - 5,276 5,565 771 29,715

13 2,745 17,085 3,h50 2,821 2,001 36,113

1 L9 23,056 - 1,752 h,ssk 2,025 31,666

15 8,727 35:550 3,354 23,389 35:512 3,818 100,350

16 2,780 75500 370 Ts527 5sL51 3,920 27,5L8

17 1,281 12,250 -= L,h88 6,451 1,686 26,516

18 5,055 7,875 75 75403 2,262 359 23,029

19 5,097 15,000 - 7,458 12,868 3,102  UL3,525

30 3,334 18,750 993 6,605 11,080 2,088 2,850

36 16,565 33,300 2,360 6.357 19,466 L,762 82,810

L9 3,076 3,675 370 6,477 L,000 585 18,183

63 670 7,800 - ks 9 sh 9,683

67 1,830 7,800 16 5,268 5,601 1,829 22,34k

70 2,095 1,125 175 3,186 by 737 730 25,048

72 2,83 5,900 188 6,001 6,182 1,418 22,172

73 L5 11,212 522 3,678 3,480 21,202 21,509

82 2,175 6,750 795  2,3) 5,283 1,500 18,819

83 2,001 16,000 2,735 6,597 15,716 13,972 57,021

8L 7,458 29,100 987 8,235 11,931 1,267 58,978

87 6,099 11,880 - 3y2hb 4,813 1,033 27,071

M 27 3,928 18,626 M0 7,432 3,686 28  3h,7h6

28 2,889 20,400 2,350 1,910 3,621 416 31,586

34 9518k . LS,750 585 15,711 14,083 2,91 88,227

Lo 2,220 15600 1,513 5’319 hﬂ-&éﬁ 659 28?771

68 4,028 l1,100 1,740 4,606 16,5100 9&6 58,520

98 11,086 35,67k 2,050 20,055 79,85k

8,680 2,339
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Table 2. Usual gross income® and components for 66 sample farms,
Marion County, 1957.

Farm Imp- Bales of .

type rmdb Crop Lvstk, lvstk, Custom Perqui=

& no, _acres’ sales sales  products _ work  sites Total

E1L 2 76,0 5,195 e - 15 3711 5,581
7 198,0 9,399 353 108 - 117 9,917
32 104.5 5,316 535 501 - 169 6,92
35 85,0 7,883 3118 1,000 - 3 9,25
1 L7.0 4,770 - - N A
L4 224,0 10,32 1,b25 — - 8k 11,835
53 12,0 8,016 1,075 161 1,50 165 10,917
61  53.5 1,70 250 450 - 213 2,652
6L 108.2 8,854  2,kL72 150 600 398 12,1714
65 238.0 23,73k 261 59 ~— éh 2k, 118
66 138¢5 115%2 - — —— : 1},. 8@2
69 58,0 3,31 - — 159 188 3,718
™ 27.5 2,211 == - w262 2,473
86 132,5 9,9147 2,289 2,682 3,000 895 17,913
89 55,0 2,826 971 - - 218 L,016

E2 26 210 5,801 6,774 1,800 - 160 14,535
i3 1020 2,03 6,922 230 283 82 9,561
8 30.0 8Lk 728 LS - 132 2,19
52 T 2,375 2,13k 8,271 275 307 13,362
81 138.0 10,032 1,147 18,122 — 72 29,373
96 108,0 3,696 ,952 - — 82 10,m1

DT 1 1h3.% 1,020 4,758 215,000 - 337 33,115
12 160.0 532 1,968 18,652 850 £19 22,138
31 1110 3,991 1,000 9,110 - 657 1&,?88
33 1910 1,799 2,183 L, 300 - 13 8,595
37 k8.0 510 1,510 11,523 — 270 13,843
38 43,0 k2T 1,133 1h,921 - 210 16,691
39 111.5 1,181 1,925 12,775 - 698 16,879
h2  38.0 - 910 11,059 - 30 12,339
S0 57.5 93k 900 11,080 800 383 1h,097
51 3L.8 1,280 W78 1,908 w388 021
99 78.0 -~ 1,280 17,885 15 609 19,789
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Table 2, Usual gross income” and components for 66 sample farms,
Marion County, 1957 {eontinued).

ete., but does not include the farmstead.

Form Tmp- Sales of "
type mvedb Crop Lvatk. - lvetk. Custom Perquie
&no,  sores’  osales  sales  products  work  sites  Total
1 3 35-& 5,197 h92 100 - L23 6,212
L 7,808 e - 130 7,938
5 18.8 2,837 911 600 10 15 ky372
6 hzﬂc 16’13‘-'. - ——- - 15 ’ 10,1&9
8 34.0 54692 —— ~ - 334 6,026
9 B2.0 9797 - - - 17 9,9LL
10 48,0 11,106 - - 10 210 11,326
' 11 11‘2 ) S!@h - - - h,w 6,291‘
13 3‘4 » 2 ? s 836 7 ,601 - hadd 731 16 ’168
111 29'8 6,95? 692 w-——- - i 9& ?!7&5
15 118,85 5780 L,L30 86 100 W1 k2,12
16 25,0 11,48 302 - - 23k 11,98k
17 2ks5 11,713 - - - 7% 11,788
18 21.0 2,661 - - - L7 35108
19 30.0 23,400 - 270 1,900 - 25,570
30 62,5 15,898 1,825 1,120 - 589 19,432
:36 111.0 15,328 8,129 L, 360 -— - 27,818
g 10,5 2,3kk 122 1,248 - 229 3,94L
63 19.5 l,lﬁh - - - L 1,515
67 19.5 9,667 - - - 35 9,702
70 19.5 7162 - - - il 72273
72 1ik.B 9,582 - 50 - 128 239 9,997
73 3h.S 55168 147 600 - 222 64137
82 22,5 Ly920 290 1,750 335 137 7,432
83 L0.0 18,970 Lyly8 156 - 285 23,909
8 97.0 10,500 9,087 - -— b 20,133
87 24.0 8,396 — - . 8s 8,481
M 27 65.6 2,507 L6, 1,120 oo 386 Ly8Th
28 68,0 3,982 Ly k50 60 e 173 8,665
3L 183.,0 17,571 6,883 - 123 2k,577
ko 36.5 liy136 689 2,618 - 376 7,818
68 82,2 8,703 3,224 1,600 - 286 13,813
98 170.0  1L,LL0 2,178 27 won 20 13,882
2. OUIf-amm receipils other than for custom WOrk Nave been Mtﬁaﬁ.
Since this is usual s.manu, based on amnual output, no ehange
inventory is included,
b. Includes improved pasture, cropland acres, sumwerfsllow, orchards,
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Table L. Components of depreciation, 65 sample farms, Marion County,

1957

Farn

type Perennial

& no,. Buildiggga Machinery crops Total

E1L 2 2L9 576 30 855
7 505 1,082 - 1,587
32 315 1,383 16 1,71k
35 236 619 3lo 1,225
Al 499 1,818 - 2,347
Lk 932 897 112 1,911
53 662 1,322 - 1,98k
61 2L} 395 - 639
6L 315 1,143 173 1,631
65 605 2,015 729 3,3L9
66 130 527 68 725
69 137 821 - 958
Th 295 11k 7 116
86 525 1,627 324 2,176
89 311 178 - 489

E2 2% 318 900 - 1,219
k3 1Lk 1,097 92 1,333
148 88 h36 - 52k
52 366 322 %7 955
81 631 396 - 1,027
96 W7 800 - 1,217

D 1 425 2,285 1,883 1,593
12 65l 2,628 1o 3,ke2
31 518 1,305 66 1,889
33 218 930 - 1,177
37 29L 733 3k 1,061
38 431 995 198 1,62k
39 799 1,570 32 2,01
h2 263 727 68 1,058
50 717 977 6l 1,778
5l 292 380 31 703
Sk 197 905 105 1,507
99 1,035 2,2h1 Lk 3,690

continued
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Table )i, Components of depreciation, 66 sample farms, Marion County,
1957 {continued)

Farm

type Perennial

& no, Buildings® Machinery crops Total

I 3 147 176 208 831
b 67 93 171 336
5 182 775 131 1,078
6 238 1,259 1,187 2,68L
8 115 602 820 1,537
9 12l —— Sko 673
10 135 399 392 926
11 55 L69 519 1,0L3 .
13 208 313 882 1,103
1k 31 89 690 810
15 1,03k 2,305 2,077 5,416
16 172 1,025 386 1,583
17 70 623 772 1,165
18 202 696 110 1,008
19 22 810 1,359 2,388
30 245 882 516 1,691
36 829 1,154 982 2,965
L9 160 168 126 754
63 110 6 11 127
67 90 735 773 1,598
70 217 37) 1,86 1,077
72 13 613 L5 1,631
73 199 119 329 gL7
82 307 161 334 802
83 267 618 979 1,864
8k 357 1,075 312 1,74k
87 348 118 566 1,332

M 27 503 6l 123 1,270
28 221 115 1hh 7680
3L 621 1,502 930 3,103
10 280 6814 246 1,210
68 142 698 370 1,210
98 457 2,100 939 3,496

2. Includes buildings normally used in the operation of the farm,
The house is excluded,
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Table 5, Disposable net income, living cosis and household size, 6L
sample farms, Marion County, 195

House= House~
Farm Net L&vin% hold Farm Net Living hold
no, income? coats sized no,. income costs size
=dollars- ~dollars-

4 3,623 3,136 5.7 10 5,83 1,548 2.0
7 54771 1,507 3.0 11 1,169 3,270 L9
32 Ly 22 1,70 2.0 13 9,712 2,796 5.4
35 6,568 135h8 203 lh B,hll 1)295 1.9
hl h,sha 33650 uOB lS 16’633 hyzﬁh hoG
hiy 7,031 1,971 2.0 16 7,073  3,LLL 2.8
53 7,102 2,269 3.0 17 8,673 2,213 L.k
6 6,229 3,130 L 19 12,822 3,051 .6
65 17,730 L, 217 2.0 30 9,562 3,780 L.k
69 2,338 1,067 2,0 36 10,108 1,386 5.k
Th 1,467 2,289 2.0 L3 3L 1,941 2.0
86  16,8la L, 717 6.7 63 916 1,009 1.0
89 2,480 1,230 2,0 67 6,101 735 2,0
26 9,216 2,03k 3.8 170 7,478 5,689 L9
18 1,1hh 2,21k 2.0 73 2,857 1,84 2.8
52 Sshlo 1,616 3.3 82 3,347 2,190 2.5
81 11,557 1,128 2.0 8l 8,368 1,898 2.0
96 6,253 1,222 2.0 87 4,161 2,696 2.0
27 23313, 2;0&% B.é 1 18,390 3}?70 346
28 5,0Lk 2,347 1.8 12 6,7h 3,362 3.0
Bh 12’65h~ b,853 bql 31 11,555 2’915 hdj
o L,52k 2,392 2.8 33 3,k70 1,270 2.0
68 8,413 3,022 b5 37 6,310 3,127 3.6
98 5,742 3,270 3.3 38 10,825 2,317 2.0
3 3,878 2,Ll0 lihy 39 10,78L  h,100 5.7
1,530 3,751 L6 L2 5,801 2,476 3.3

5 67 L The 1.0 50 6,906 3,511 5.2
6 3,75k 3,747 L9 51 1,372 1,739 2.0
8 3)3114 1,260 2.8 sk 6516? 3;93? 3-5
9 6,182 2,117 1.0 99 11,518  L,k9s 6.8

a. Both disposable net income and living costis contain farm perquis=
sites.

b. The allowances for unpaid family labor and depreciation have been
added. It also ineludes income frowm non-farm scurces.

¢. Depreciation charge for furniture and equipment has been sub-
tracted.

d. In adult squivalents,
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APPENDIX D

PRICES, AVERAGE YIZLDS, RATLS USED

IN CALOULATING TICCHE AND EXPENSES

l. Pricess

Table 1, Fuel yricesa for power equipment on 66 sample farms,
Marion County, 1957

Type of fuel Unit Price
~dollars-
Tractor gallon 197
Tractor diesel fuel gallon .155
Combine gasoline gallon 2197
Truck gasoline gallon 197
Automobile gasoline gallon .298

@. oJource:t Iabulation of survey data.



*foAdng By} WOJJ BLIEP JO SUCTIRINQER] $80Jn0g e

m
A G2z yoee shexany, 1% * 40 HTTW PTOLg
0s° yoes sIs8TIOoqg o1t *Zop 833g
50°T yoes SUBHDTUD 21y* ene xed Of *qt ooy
1pTIOG S10NDPNI] MDOGESATT
C9*IT youe giloy Jaussy
922" *qt sfoy Jepesy
1e* *qt sZoy geaey
00 €y yoee 8a80g
LT *qT anog
A *ar squeT Jepeey
ner* *qt squel je3jaey ne* € *qr saafroag
00112 yoes gyong e g *gr SUBHOTUN
00 ST yoes 06°sT yoes SQUBRT Jaspesyg
X0 06°LT yoee 830Ny
21t ‘qt senjy nso* gt *qT sony
00*L yoes gaaTRD Junog C6T" 90 *qr goey
0c* o1 yoes qECt ‘qr sxeoy
a0 Q6T 601 *aT SHOE POOJg
S91* *qT geaTE) £T° *qr sdoy Jaepasy
TA S qr 5 CTLY s’ oo ‘qt s3oy jonIey
00°98 yows sasy1ey Axteg set* ‘qr sTIvg
e *qr  BaBITSH g61" £12 *qr s8ATED
STt *qtr 8TINg ] 926 *qt 818915
00991 yoee BTIng Sutpeaag q91° 926 ‘qr SI3FTOH
Q0" 502 yore 8noo Aateq 00°9 yoes seateo slep Sy
£ *qr BMOD 00°&€T yoee 8H00
=gIBTIop= ~ga8[Top~  (*sql
80Tdd 3Tun 8CAL 80Td usren JEU0 Ay

~LI03UGAUT NOO}BOATT

P8 ¥OO388ATT

LG6T “Ayunog uotasy “suaey eTdums 99 Xof LSATem pue e80Tad sjonpoad NOOISSATT PuUR HOOJEATT °2 9IqEl




=
A

*LoAgnE 8yg wWoal

viep JO suotjeTnge; :§8oTad J8U30 TI® JO @04nog *LoTaeq pue sjeo f3@8UM Jo sLBIOAY
*(6g) sionpoag waed peTyToedg Jjo uoSaxy ul SPTOTi PUP SE0TYJ UWIE] simIasy UosBag

*saore Jed ssoal 4L*2¢

xo *qr xed gLt e taaoe Jod TIo Jo °*sqT 09~5S Surprerd furTw esTex 03 purl earsusdxs
esn pTrom £3unop UOCTJIR) UT JOWIBY OU 3By} STSeq Oy} US JOJIS UR 6q 0F usyey ses *amo fi
oy} eseaTax QGAT 9U% JI04 *ql/¢ uT umoys Sem ‘aqep 3wyl 01 ‘soTaes swes 8U3 *LGET awm
Joqueqdeg eseeyel ¥ UT *4Md/i UL o8I0y UMOUS BT qupuredded Joy setaes 8oTJd 8} 18304
*(89) (LS=0G6T) vodsap fonTa] 8friosy USBRET

*()G) B80TIJ 3OTDOLJ WIBJ UOISJH PUE Sasudeg uodadn Aq poalecdy SB80TIJ JO Xepul

tesaneg  *p
$90IN0G  *D

sananog  *q
teoanog e

uom.sw uoy gxoqumonn
00°1 *qrU pess UoTuG 50N 2€ uoy £8038%0d
g02°LE uoy Baundg oam.mm o WIOO LO8MG
qT* *qT seTIIsy) 06° 02 uo} PaIsATTED Ul=
ar* *qr 831041 T 00°sT uo% P91y uT-4LBy
oz *q1 SYNUTEM 1% *or poos poes ysenbg
q50° ‘a1 S5 TIISNIS00N Gq62° *qT poes 8ndssg SSUTMBYD
2EST* *qt gOTIISqASBY POY LE® *qr poss andsey pey
elST* ‘qr seTaaeqdsey dep WoEIE g£ 60" *qT poos snosay BTy
12° *q1 ssTaIOqMEIALS ‘AN NG *qr pess J9A0T) UOSWTLID
an* qar SR TIIBQMEILG for A *qr pees JI9A0TH PBY
ozt *q1 SOTJII8q T WETIUBG §6° 51 uoy seed *3snuy pue s3eQ
T *qr SOTXI8q Ty STTBYSUD coten uoy (utead) yoyap pue s3e0
Q0* *qr geTIeq g *an *AX 00001 uoy (uread) yoisp
or* *qr goTIIequasioy 00" 61 uol gzod upTaisnY
A *qr seTIIequUeso] 00° 5% uoy (utead) efy
qS€"1 *qr i TEO JUIH p85°81 uoy uyesd pexIi
200"%E uog SUOTUD 84°6€ uo} (utead) LeTaeg
208" TET uol guesg 09° O Hog {uteas) sjen
qle"2sl uey TToos0ag 15°59 uos3 Jesyp
e0Tad JTUp doxp 80T FRug doxn

LG6T fAjumop uoTIeH ‘gurey eydues g9 ue (sIETIOP UT) PTOS gdoao Jo seotad Jurires ;m oTqe],




wn
&

penUTIUOD
28t Yy 00°2 T 00°S T €5° 91 €0° LT LA8T T $0TaIBQ*NIg *0°%
00t T 922 g L8*¢ € cote 2 soTIIeqUEOT
29°€ 1 00°¢ I 00"t 2 02°*1 LE 29°t 2T &E°7 ST sotaxeg *ag
00t 2 00's T 2%z 1 Key aoyzp
co't 1 snogel pey
00°s T 21L& snosag eLTy
09°c 2 q80°§ 9 g TT anossl *up
00's € oc'z T TE'S L qOets 2T q09° 8 s € Ley BITRITY
ge*e ¢ 00's & awm.ﬁ Tt amm.a 8 09°9 G p@eg ‘IO UoJUTIn
co* T 00°€ € 4l8°2 o2 qo0*€  TT  08°€ 7 pesg JOA0TD PoY
't 2 ce*z T oep T otte g gz 9 91°¢ g £y xeaso[n pey
00*0T T Lo*0oT ¢ 0O*TT 2 S0°2T 1 eiRTTy udop PTOLy
ol*'T 2 gbl'z 8 Q9T BT 96T T LET TU YT T utedp wiep pIeld
P4 S A €2°T T Sl'0 1 UTRID POXTH
LeTaeg pue 83189
00T T €6°0 & @QU'T 2 06’0 & O'T 22 £0°1 . Y032 pue siep
st T 0T T 05T T 00'T € sBag
0S*'T 2 ge*T of°T T pO0*OT T gesg pue s1B)
‘ 00°T T AeTaeg J9UTK
ol2°T 2T q®'T OT RS°T 6T qUI'T 87 ¢86°0 OL SE°T S5 q¥1'T U Loyaey Juradg
20°t & 00'T T 00T 2 £T'T W (510 Q74 oT°'T 8 g1BQ JOJUTH
00T T ge*c - 18'T ¢ go*t ot f6*0 § 2T @& It 2 gqen Suradg
2%8°T T mm.ﬂ € i€l mm nmm.m 9L  o7*t M @mw o1 nw.m..m it jeaypy mméwm
SE°T T 05°1 €1 : . ‘ ,m , 1°T _geeyy Butradg
N7 P m PIX u 373 m nmﬂm ¥ PL m PL m T dexpy
{pexTH) (o3zdep)  (®,ysup) ?Bw%@ (pi2uop)  (ATay) (83, UEILIA)
K 4 Iy i S 4 L5

mmmw%.ﬁmam

g96T pur LG6T *Ajunop uotaey ‘sedfy TTos pue sdoao enoTIeA JoF smmﬁmﬂm ofeaesy i olqE}




3 *stTos yved wy ‘e
” *elelTg P
*shpadne yj0q
WOIF SUOTIBAISSGO JO Bofedsae peyylienm aie aTqe) ey) ul BpToTL aeyqo TIV  °*Lsatns sTyy feoanog *o
*{sl ¢ *d ‘TMT) °*g fsswep 180anog *g
*Spunod ul eJe Pess UOTUO DUE T¥0 juTw ‘spess JoaoTo pur ssead Jo SPTSIL *SU0Y UT oJB SUOTUO

bue seorejad fsupeq ‘uxco fsdequmons ‘gqnu fgrTnag ouols fserageq €Ley ¢ eleT1s ‘surtead Jo SpIeTy  °®
os*e T pogg uotug
PUTAS 1 N 0Ct*eT T suoTUup
00°t T 058 T 00*s T 04°L T s8gjeq0d
g€g*c n amm.m €T gite 1 mmm.o 4 O OJuUTH
q?1*0T € q8l°p  § q88°8 1 a6 2 BuEag
cc*9 1 00's 1 nmm.@ LT amm.@ 9T 0s*'s 9 £1°s ] Wion jeeng
l2°s 1 peag yseubg
0oL 1 00*s T 00°'s T paeg sasqumong
0O'0T T 00*g T sasqumony
Lo ng*c 4 $9°0 g 50 € e9%0 5 S3I84TTH
ST'C I 65°0c 2 060 1 £9°C 2 £9°C 4 sgnurey
gLn € g0°¢ 2 coty 2 0% 9 S8TaIYp
L9*s £ 00*g T saundg
00'E 1 setIxeqdsey
gL*'c T ZT°T 2 et € sdeojoetg
009 1 G6°2 g 05t 2 g8TaaBqes00pD
00't 2 oot T &om.w é e § 000" E 414 seTaasquasiog
, , 0se T 05°2 T #8Taa8q*Tg weijueg

pIL uw PIL u PIL u PTA u PIL u PIL u pIL u doan

(Pex) . (oeden) (s, mﬁmw (Wi gpoop)  (PyQuen)  (fTwy)  (83,uwerrIM
] x X ; ,

i £ 4 T
uaﬁ..wn.m%mm o ¢ M— ‘

(penutjuoo ) fogeT pue LS6T *Lyunep uotamy “sedfy Ttos pue sdoao snotaea J0F efPToTL ofeasay *i erqey




07

Table 5, Adjusting factors for calculating usual annual repairs for
machinery and equipment, 66 sample farms, Harion County,

1957

Total, Average

Total Adverapge annual” annual
Iine Item No, repairs® repairs  No. use? use
(1) (2) (3) ()
»dollars« whourse
1 3-ton truck 23 612 29,21 23 90 3.93
2  Other trucks W71 2,328 19,54 16 158 3.45
3 Baler 6 308 51.33 6 735  122.50
L Combine 29 1,37k 47,36 28 2,608 93.1k
5 Car 75 L3717 58.36 75 712 9.50
6  Forage harvester 5 267 53,10 5 18 83,50
7  Cane chopper 1 50 50,00 1 300 300,00
8  Gen., equipment 76 7,172 9%.e37
9  Irrigation equip. 50 936
Special Ueneral &
Total Average equipment irrigation
present  present factor factor
line No. value®  value (L) = (6) () () (1) (5)
(5) (6) (n
; ~dollars=
1 20 7,203 360,17 1,115.L7 D206
2 B 31,053 616,91k 2,231.9k 0222
3 7 7,369  1,052.66  128,950,85 000k
h 0 31,939 1,061,63 99,159 .64 0005
5 73 83,233 1,19.76  10,922,72 .0053
6 5 S,4k7  1,089.32  91,067.15 0006
7 1 69L 693.75 208,125.00 0002
8 71 155,L69 06132
9

b9 119,343 007847

8. Tabnlated from the survey data.

b. Annusl nse figures for trucks and cars are in '000 miles., Annual
use for other items are in hours. To apply the factor to each
truck and car the vehicle's annual use must first be divided by
1,000,
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Table 6, Hstimated® length of useful life of buildings and improve-
ments typically occurring on sample farms, Marion County,

1957
Building Life® (years)
House built 1947-1957 50
House built prior to 1947 o
Milking parlor Lo
¥ilk house o
Barn or hog house costing over #2,500 o
Loafing shed 25
Silos %ﬁpright) 25
Poultry buildings 25
Other outbuildings 25
Wells 0
Drainage tile 30

a., Published data were not available., Lstimates were made from
experience in other surveys in consultation with Professor G, R.
Sitten, Farm Management, Department of Agriculture Economics,
Oregon State Collegze.

b, When & building was reported to be older than this it was cone
sidered to be fully depreciated, It was allowed the following
present value: House 2 per cent of replacement cost.

Uther buildings 15 per cent of replacement cost.

Table 7. Replacement costs of improvements, 66 sample farms, Marion
Sounty, 1957

?encingii
One sgtrand electric £ 27.69 per mile plus
2 3L.95 for the complete fencs.
Three strand barbed wire $108.,91 per mile.
Woven wire with one strand
barbed wire £529,50 per mile.
Wells:
Drilled % 7.00 per foot with casing®.
Dug No cost.
Tiles $ .06 per foot?,

a, Assuming cedar posts 1 rod apart. Prices were used from Monte
gomery Ward and Sears-Roebuck Catalozs, 1957.

b, Source: local prices at Corvallis, 1957,
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Table 8, Rates® used to estimate usual annual repairs to buildings
on 66 sample farms, Marien County, 1957

; ; T :
Replacement T years 8 = 10 %:-'5 210 ~Over
cost or less __ years years years IO years
= per cent of amnual depreciation =

Houses:
$ 5,000 and less 10 20 3 Lo 50
5,001 - 10,000 10 2 30 o 50
10,001 - 15,000 10 15 25 35 L5
15,001 - 20,000 10 10 o 30 ko
20,001 and over 10 10 0 30 lo
Other Buildings
with replacement
costs over $2,0003
$ 2,001 « 4,000 20 lo 60 100
6,001 ~ 10,000 20 25 0 60
10,001 and over 18 20 25 50

Other buildings: Replacement cost x rate x -

k1]

Ratas Rsplmm:xt cost less than §1,000 3 per cent
Replacement cost $1,000 -~ $2,000 ¢ per cent

a, Estimated on the basis of experience and the following assumptionst

(1) The older the building the greater is “repairs® as a propoere
tion of the construction costsj

(2) with fairly new buildings ef any given type repairs are propore

© tional to construction cestsj

(3) With older buildings, for sny given type the higher the con=
struction costs the repairs are proportionally smaller;

(k) The repsirs as a proportion of construction cost are lower for
dwelling than for other farm buildinga.

All of these assumptions are recognized in the system of rate abeve.

Rates were tested for reasonableness on buildings reported in the

survey.

b. The rate is sn assumed annual average rate for all buildings of
this age. Thus it is based on the average age, presumably one half
of the total life of the building, However, newer buildings would
have fewer repairs per $1,000 replacement cost and older buildings
would have mors than the sverage., This ratic adjusts for age, For
a building for which present age equals half its life, the full
rate is used. For older buildings, more than the full rate is used,
and for younger buildings only a fraction is used, The adjustment
may not be correct in quantity but it is in the right direetion,




o
‘Table 9, Tax rates per cropland acre by type of farm, 66 mph ’

farms, Marien County, 1957

Weighted® average
Predominant taxes per
Farm type o  soil types®  eropland acre®
El Ty Too Ty $ 7.7
Eg Ta’ ?h / '?‘96
b 3‘3 T.60
I Ty, T | 8.30

a. Ses Table §, Uhapter 1V, For the names oF the solls indicated
by these symbols,

b, Weighted for each farm by total cropland acreage.
¢, Gropland included improved pesture and sammerfallow,
Sourcer Tabulation ef survey data.
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Table 10, labor® and custom rates on 66 sample farms, Marion County,

1957
Hate
(dollars)
Hourly labor 1.00 per hour
Picking: Blackberries 70,00 per ton
Logans 80,00 per ton
Boysens 70,00 per ton
Strawberries 85.00 per ton
Black caps 133.00 per ton
Prunes .50 per cwt,pP
Cherries 4.00 per cut P
Walnuts Ob per 1lb. dry weight
Filberts .035 per lb. dry weight
Beans 50.00 per ton
Custom rates:
Bauling milk .26 per cwt,
Combining: grain 5«50 per acre
clover 10,00 per acre

Baling 4.50 per ton

- Hoard and room are not included in the labor rates.

b. sﬂureﬁl Jﬂm&, S‘ g. (’il’ pg 280, 2&&)0
Other rates were from tabulations of survey data in the present
study,
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Table 11, Seeding and planting rates® on 66 sample farms, Marion

County, 1957

Crop — Rate per sare
Wheat ‘ 106 lh'v
Oats and Vetch 70 lba, and 30 lbs,
Barley 111 lbs,
Fﬂn Cats 98 1hn.
Spring Cats 102 1bs.
ﬂﬁﬁt; I’aia 190 lbﬂi
Corn 10 lbs.
Sweet Corn 8 1bs,
Mixed grain 00 1lbs,
Aust, Peas and Cearse grain 50 1bs. and 50 1bs,
Rye 125 1bs,
3lfalrﬁ 13 n5 lba »
Crimson clover: Wapato woils 7 lbs.

Other soils 16 1bs,
Red clover 9 1bs.
Seed canary grass 7 1bs,
Sweet clover 12,2 lbs,
Red Fescue 20 lbs.
Sudan Grass 25 1lbs,
Chewings Fescue 1, 1lbs,

Mapture Mixtures:

Well drained : 6 1lbs, erch. gr., 6 lbs, Alts fescue, 5 1lbs. rye gr., |
3 lbs. ladino, 15 lbas, orch, or Alta fescue, 2«3 |
Ibs, ladino, '

Poorly draineds 6 lbs. Alta feac., 6 lbs. meadow foxtail, 3 lba,
rye gr., 23 lbs, white clover,

Prunes 85 trees
Cherries 65 trees
Walnuts 30 trees
Filberts 85 trees
Blackwcap raspberries 1,200 plants
Gooseberries 865 plants
Btrawberries 6,100 plants
Boysenberries 630 plants
Loganberries 700 plants
Blackberries 525 planta
Red raspberries 1,500 plants
Potatoes 600 lba,
Beans 23 lbe.

a. Used whers no estimates wers given by respondents.
Sourcer Tabulation of survey data.
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Table 12, Prices of seed, setting plants and fertilizer used® on 66
sample farms, Marien Ceunty, 1957

Item Unit Price (dollars)
Alfalfa seed 1o, 31
Red Clover seed ib, «3h

- Kenland Clover seed 1b, ' 3L
Ladeno Clover seed b, .36
Alsike Clover seed 1b, 33
New Zealand White Clover seed ~ 1b, +65
Orchard Grass seed 1b. ‘ .50
&lta Fescue seed 1b, +20
Chewing Fescue seed 1b, «32
Creeping Red Fescue seed 1b, A2
Strawberry plants each | L0185
Blackcap Raspberry plants each Ol
Gooseberry plants each 05
Raspberry plants each 05
Beysenberry plants each OLS
Santism Blackberry plants each .25
Augtrian Peas seed ton - 66,00
Vetch (hairy) seed b, o1l
Vetch (chﬁr) ib, » 006
Squash seed 1b, .J.Qb
Oats seed ton 45,00
Barley seed ton 43,00
Wheat seed ton ‘ 68,00
Fertilizeyr - Unit Price (dollars
Bu16-16 ton 80.00
62020 ton 70.00
10-20-20 ton 8L.00
22% Superphophate ton 50.00
Boron ton 60,00
16200 ton 80.00
Line ton 12"56
Ammonium sulphate ton 61,00
Galcium nitrate ton 68,00
Amponium nitrate ton 86.00

a, Used where necessary 1o extend quantity estimates given by ree
spondents or where no estimate was given,

b. Bluestone treating cats (dollars) .67/cwt.
Cleaning and treating cats (dollars) .50/cwt,

Seurce: tabulation of survey chf:a.
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Table 1k, Average replacement cost® of various types of buildings 4
on twenty of the 66 sample farms, Marion County, 1957

Average cost ~Humber of
per building ;

Iype of building ..gquare foot for average

General purpose sheds 1.66 69

Low cost general purpose sheds 1.01 21
‘Machine sheds 96 1k
Low cost barns v 2.15 9
leanto's ~ +485 8
Medlum barns 2,18 8
loafing sheds 1.29 3
Poultry houses 1.5k 3
Silos (upright) 5.27 S
Hilk coeling houses 2.82 2
Garages 1.9 2
Corn cribs 23 2

a. Bource: Bullding assessment records for twenty of the sampie
farms were available at the County Asgessor's Office
at Salem, Oregon. The appraisal for these particular
farme was made in 1956 and 1957.
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APFENDIX E

Table for projecting capital sccumalation using Equation 2%

For easy reference Equation 2l is repeated here;
TGi s A+ D [1*(1*};")4-(1,;‘,1‘) S (1*'”,}1,,2]

- )’s[{;«w}i"z +(198) (200 1=3 +(1+8)2 (1eug)i-b Soeet
(1+8) 1" (20)2 + (208)1=3(200g) + (1§,)1~2J
@ 1*@1*2 +« 7T (hb/) 1=3 4, I‘i_'g(}@b,o’)z
T,.o(2+08) + Ti]

A 19«column table can be set up with the following column headingsi

(1)
(2
(3)
(L)
(5)
(6)
(7
(8)
(9
(10)
(11)
(12)
(13)
(1k)

A = Original total input capital for Year 1

® = (bAva) ~ c(bAea) - d = (bava)(lec) - d;

[Fs.rst bvaeket] » Where g = l=cj

e [First brack:et];

753

[Seemd hrackeg

7S [Bemnd bx‘aakeﬁj;

20, without tax = (1) + (k) « (7);
El'hird braukea 3

TC; with tax = (8) - (9)3

BTG 3

Ny » BTG + a3

Fedsral tax exemptionsj

Federal taxable income = (12) - (13)!

8. Chapter LI, pP. 50s




(15)
(16)
(17)
(18)
(19)

7
?e&aral income taxj ,
Social security tax, based on column (12);
State taxable income = (12) - (15);
State tax; K
g = (15) + (16) + (18).

The rows for the table are designated as Year 1, Year 2, etc,

Year 1 is 1957.
With the valuas for 4, b, a, ¢,7/, d and & the first eight column

can be filled out without a knowledge of the values for the remaining

eleven columms, The mxaaiﬁing columns require a knowledge of federal

and state tax exemptions and rates and social security tax rates.

The quantities inside the first twe brackets can be calculated for

each year without reference to other columns in the table, b&t the

quantity inside the third bracket must be calculated frem year teo ysar

as it depsnds upon the values in coluwmns (10), {12) and (19).

The faderal tax exemptions for the estimations for which Bquatioen

2Ly was used weret
Year 12 é$1, ’
Yoars 2«43 $1,800
Tears 5-71 2,100
Years 8+19% $3;909
The federal tax rates for 1957 were mdt Only one rete was re-

quired as taxable income for no year sxceeded $L,000. This rate was

20 per cent. Social Security tax was calculated as 3-3/8 per cent.

The state tax ﬁables for 1956 were used to caloulate stats incoma

tax,
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APPENDIX P

Procedure for projecting capital accumulation allowing for projected
o in | nditure (Sinos
the trend of output prices is "flat®, it is 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 sets cut these percentages
for input prices and prices of items purchased for living:

“Input Prices , ,

Trend = Anmual  Percent , oy Percer
Jear index eha_gms change indax chmgu change
1957 258.,8 - —e 278.2 - -
1958 261.0 2.2 «850 281.5 3.3 1,186
1959 263.2 2.2 843 281,,8 3.3 1.172
1960 265.k 2. 2 836 268,1 3'3 - 1.159
1962 269.8 2 2 022 24,7 3-3 1.132
1963 272,0 2.2 815 298,0 3.3 1.120
1965 276.L 2.2 802 304.6 3.3 1.095
1966 278.6 2,2 . 796 307.9 3.3  l.083
1968 283.0 2.2 .783 31L.5 3.3 1.060
1969 285.2 2.2 « 177 317.8 3.3 1.0l9
1970 267.4 2.2 .T71 321.1 3.3 1,038
1571 289,6 2.2 «765 32h.l 3.3 1,028
1972 291.8 2.2 .T60 321.7 3.3 1017
1973 294.0 2.2 <154 331.0 3.3 1.007
197k 26,2 2.2 S48 33h.3 3.3 997

1975 298,14 2.2 +7h3 337.6 3.3 987

The next step is to set up a table with rew headings Year 1 (1557)
to Year 19 (1975) and with the following column headings:




(1)

(2)
(3)
(L)

(5

(6)
(n
)
9
(10)
(11)

(12)

(13)
(1k)

(15)
(16)
(1n
(18)
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Py.y 7 (1¢py) (1+pg)sss(1tpy y), where p is the decimal
expression of the annual percent change in input price
trend (p) for Year 2, p, for Year 3, etc.);

g+ k’f‘, where A » TCyj

The product of column (1) multiplied by celumn (2)3

by = by = colum (3);

Total input capital (for Year 1, A and for sach year there-
after, add plow=back)j

b,TC;, that is, the product of columns (L) and (5);

Ny (net income)s add the value of a to column (6)}

clly 3

8 (household size);

783

4» Which is the sun of columns (8) and (10) plus the ﬁlnn
~of d; ‘

1 + snnual percent change (expressed as a decimal) in the
‘price index trend ef living items for the relevant yearj

The product of columns (11) and (12)3

The federal income tax exemption for the members in the

fanilyy |

Federal taxable incoms, that is, column (7) minus celumn (1lgs

Federal income tax, based on column (15);

Social security tax, based on column (7); |

*Adjusted gross income® for state income tax, that is, column

(7) minus column (16);
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(19) State income taxj

{20) A (plow back), which is column {7) minus the sum ef

columns (13), (16), (17) and (19).

With this table, each step in the calculation can be dons year by
year, adding P; to T to get the following year's total input capital.
Once &, beginning capital, is imown, the values for by can be calcu=
lated for all of the years, without refersnce to the other compenents
of the table,
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APPENDIX G

Calculating b, for each year when all other components of the model

for capital accumulation are given®

Py = N, = L, (2#m); - federal income tax - soclal security tax
- gtate tax
where N; « byTC; « a (TC; being total input capital for year i)s
Ly = o(b;TC;+a) + 7S+ d; |
my o= annual percent increase in the trend of the cost of
living price index, expressed as a decimalj
federal inconme tax = tax rate (Ei - exemptions)
(Let E; represent exenptions.)
social security tax = tax rate x Ni
Under a taxable income of 34,000 the federal tax rate used was 20
percent and under a net income of $L,800 the social security tax rate
uged was 3=3/8 percent, Over the latter net income the social security
tax is a flat %162,
S0, up to these income levels,
Py = (biTci+6o9} « (1¥m); I:.o?(bimféegy 75*3924] - o2 [(bia~TQi+5ﬂ9)
-, |- .03375(b;7¢;+609) - state tax w
Collecting termsy
P, = byTCy [1~.99(1¢m}i - W2 - .03375] + 609 [1~.G9(1m)5_ - .2 ~—.033?S]
- (1*M)i(jyﬁ*39h) + J2E; - state tax

8. Ses Appendix ¥ for the components.
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- (1‘"&)1(7&'39&) + tggi «~ gtate tax,

Transposing and collscting: ,
b; = [?1 ~ 466,65 + 51&»81(1#1&}1 + (1+m)  (V/5439L) = (2B, + state w]

+ 70, E.?sézs - »i*?'(l*“"i]

When net income exceeds 4,800 the term
03375 (b{i’ﬁpéO?) in Equatien (1) above is replaced by 162 with
the fellowing result:

b; =

E’i - 187.2 + 51#‘-81(1*3%)1 * («1“"-’&)5‘( 7839L) - 2B, + 162
+ state tax] = e E.s - .ﬁ?(l’m},{]

Since hi must be calculated year by year, a table is set up with

Year 1, Year 2, etc. as row headings and the following column headingss

(1)
(2)
(3)
(W)
(s)
(6)
(7
(8)
(9)
(10)
(11
(12)
(13)

Py, which is $1,681 in the example in Table 23 (p. 198)3
(1+m); (The values of my are given in Appendix .}y
54.81(1sm) 4 3

Column (1) plus column (3) minus LE7;

V8 + 39hs

(3+m), ( V5+394), i.e., column (2) x column (5);

B
.

State tax;

Columa (L) plus column (6) minus column (8) plus column (9)s
9{(2em)y 5 |

76625 = 09(1+m)y3

TCs3
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(1h)  Colwm (13) x colum (12);
(15) by = colum (10) divided by colum (1L)j
It is necessary to estimate state tax, column (9), by Juépw;f‘

¢losely as possible, To do this, esiimate net income as follows:

Ny = Py + L, (1#n); + fedoral tax ¢ social security tax + state tex.

= Py 4 clly(lomdy + (7/Sed)(1om), + J2(NyoE) + (033TSN,
+ state tax,

Collecting all N; terms and transposing:

Ny [1-e(14m);= o2 = 03375] = By + (1em)y(7Bed) - J2E; + state tex

Ny = [Pre(aem), (750a) = .28 + state tax | + [76625 - L09(1sm),]

» [columm (1) + column (6) = colum (8) + state tax
+ column (12).

For state tax for Year 1 substitute the value for Year 1 used in calcu-
lating Table 21 (p. 1963 Appendix F). This will only be 3 or L dollars
out, which will affect Ny relatively little, Now use the N, thus egtie
mated to go to the state tax tables for the state tax, after subiract-
ing federal income tax from Ny. Federal tax = .2§; « column {8) abovs,
Use the value thus obtained from the tax table for column () above te
calculate columns {10) and (15).

8ince net income must be estimated for each year, it will be
noticed when it exceeds $1,800, At this point the following changes
must be made in colusm headings:

Column (L)t change to “Column (1) plus Column (3) minus LB7",

Add a new column, (B8a) after column (8). The value for every

subsequent year in this column is 162,
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Golumn (10): change te "ecolumn (L) plus column (6) minus colums

(8) plus column {Ba) plus column ($)"*.

Colum (12): change to ".8 = (09(lem)y"s





