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CHAPTER T
INTRODUCTION

Farm operators have been consolidating their farms into larger
units over the past several decades. From 1935 to 1954 to 196&; the
average farm size in Oklahoma increased from 166 to 300 to 407 acres,
respectively [32j.1 The trend towards larger farme has resulted
primarily from the biological and mechanical innovations which continue
to influence agrioultural production. Biological innovations generally
increase output and result in lower product prices when. they are
inevitably adopted by the majority of farmers-[15, pp. 818-82417.
Mechanlcal innovations usually allow greater acreages to _be operated
at lower costs per un1t of output (28, Ch. 6, pp. 36—h0] Thus, |
farmers are llkely to cont1nue expan51on of their farming operations in
order to malntaln or increase net farm income. The process by which
they achieve expansion, firm growth, is the subJect of this study.
Attributes of firm growth are defined later in this chapter.

Farmers striving for eupansion of the farm firm are 1ikely to
have a number of questions. What effect does land acquisition through
renting and/or purchase have on firm growth? Does thevproduction plan

followed affect firm growth? How much growth can be expected when the

lNumerals appearing in [] refer to blbllography references in
this dissertation. :



level ofgequity in the firm is low? What effect do capital withdrawals
for consﬁmptioﬁ have on firm growth? Haw do price and yield vafiabili—
ties influence fifm growth? Answers to these questions-could serfe as

a manageﬁent guide to farmers when planning for the future;

Firm growth is brought about primarily through the,ﬁse of credit‘
or borroWed funds>[15, pp. 546-550], Since firm growth depends
considerably oﬁ financial arrangements, cfedit agencies.are also likely
to have h number of guestions, Does non—amortization,of:a loan used to
purchase{real estate enhance firm growth and eventﬁal repayment
capacityé What efféct da alternative payﬁent plans for loans used to
purchase:non—real estate itemé have on firm growth? How do credit
1imitations affect firm groﬁth? »Answers to these questions could
benefit credit agencies when constructing financial arrangements with
férmers. v‘ | | | | |

A model is needed that is capable of evaluating these questions
which fafm éperators and farm ienderé have;v This model must alsd be
able to analjze individuai firm growth situationsbsince”fafm éperators
need speCific information on land, labor, and capital requirements |
gurrentl& and over time, Thus, 'a model isvneeded.which starts where
farm operators are iﬁ.terms 6f reéources ahd goals, and carries.the
analysis_to the point of estimating where they can or will go" |
[36, p. 1523]. | | | |

Many types of models could be used to analyze firm growth.

Several aspects of firm growth, however, limit.the usefulness bf
certain ﬁodel types. Firm growih‘takes-place iﬁ é dynamic and uncertain
eﬁvironmént where changes occur éonﬁinually in prices and. yields. Fifm

growth ihvolves the acquisition of such resources as land.and machinery



in lumpy units, The objectives or goals of a farmer are:likely to
change or become more inclusiue overtim.e.2 For example, mAintaining
firm solvency and a satisfactory standard of family living while
seeking the highest possible rate of expansion may be..the obJective
until an economic size of unit is achieved Thereafter a goal of farm
ownership or increasing equity or a higher standard of family liv1ng
may be the objective. In effect, the information generated by models
that require perfect knowledge, infinitely lelSlble resources, and

a single obJective would not be of much use to farmers and credit
agen01es.

A simulation model, however, lends itself well to. an analysis of
firm growth [19, p. 94]. Variabilities, 1ndiv151bilities, and multiple
goals can be represented in such a model since the built-in relation—
ships do not have to be continuous and linear, The_process by which
decisions are made in a simulation model can be specified by the model
builder. Once the simulation model has been constructed, its use
involves experimentation For example, simulation experiments can be
conducted to determine the effects of selected variables on firm »

growth.
‘Objectives

The obJectives of this study are¥
1. To construct a firm growth 51mulation model capable

of evaluating the effects of numerous variables on

2For a more complete discussion of goals over time, see Eidman
[11] and Fergusson [12].



firm growth under conditions of price and production
variability.

2. To estimate the effects of selected variables on
firm growth by conducting simulation experiments.
These growth determinant variables are:

a. Methods of land acquisition
b. Alternative financial arrangements
c. Different production plans

d. Levels of beginning equity in land.
Area of Study

Input tables are needed for the simulation model constructed for
this study. Quantification of the tables requires the formulation of a
reaglistic firm growth situation. The firm growth situation formulated
is based on previous farm management research conducted for the north
central Oklahoma economic farming area. The north central area includes
all or part of Alfalfa, Blaine, Canadian,‘Garfield, Grant, Kay,
Kingfisher, Logan, Major, Noble, and Woods counties as indicated in
Figure 1. Cropland and éoil resource characteristics are specified in

Processed Series P-550 [8].
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Census data [32] indicate that farms in the, study area are being
consolldated into larger units. Furthermore, expan51on appears to be
occurring by renting land, In the counties of Alfalfa,»Canadlan,
Garfield, Grant, Kingfisher, and Noéle, the number. of farms decreased
from 10,267 in 195h to 8 97h in 195§ to 7, 8h9 in.l96h In 196h, there
were 2,418 fewer farms than in 195h, a decrease of 2A percent The
average farm size 1ncreased from 323 acres in 195h to. 381 acres in 1959
to 439 acres in 1964. From 1954 to 196A, the average. farm size
increased by 116 acres, an increase of 36 percent The, percentage of
full owners decreased from 35 percent in 1954 to 34 percent in 1959 and
| has since remained constant. The percentage of part owners, however,
increased from 32 percent in 195A to 38 percent in 1959 to LO percent

in 1964.
Review of Litérature

The simulation model constructed must belcapable of evalunating
numerous growth determinant‘variables; What.are thevrelevant variables?
How can the variables be represented in a mode1° At what level do the
,varlables requlre study? These three questlons gu1ded the follow1ng
review of prev1ous firm growth research

Various obJectlve functlons, levels of credit avallablllty,
consumption levels, a nd beglnnlng:farm sizes were analyzed for their
effects on firm growth by Martin [23]. Dynamic linear programming |
was employed to s1mu1ate the growth of farm firms in the Rolling Plains
of Oklahoma and Texas. Slx productlon perlods, each representlng five
years of farm 0perat10ns, described a plannlng horizon of 30 years.

An objective of maximizing dlscounted net returns resulted in the



same farm organization and land acquisition over the planning horizon
as did the objectives of maximizing discounted gross sales,
undiscounted net returns, ending owned capital; and acres of land
operated both through and at the end of the planning period. The
present value of net returns was reduced by about 38 percent under the
objective of maximizing discounted land investments. Consumption
above the minimum level allowed occurred only under the objective of
maximizing the present value of consumption.

Increasing consumption from $3,000 to $3,000 plus 25 percent of
net returns decreased the acres operated by 56 percent and the present
value of net returns by 39 percent. A marginal propensity to consume
of 50 percent decreased the present value of net returns by 61 percent.
a marginal propensity to consume of 75 percent actually reduced total
consumption over 30 years and almost prevented growth.

Reducing the availability of credit from 50 percent of the
unmortgaged value of owned land to 25 percent decreased the amount of
land operated and net returns by 20 percent. A further reduction of
credit to 12.5 percent decreased growth by about 33 percent.
Restricting capital usage to owned capital did not allow $3,000 annual
consumption during the first production period nor did it allow complete
operation of a 426 acre farm during the first two production periods.

Decreasing the initial farm size by 50 percent reduced the
additional value of equity accumulated over 30 years by 38 percent.
Restricting rented acres to 50 percent of the total acres operated
almost doubled the minimum starting farm equity required to maintain
a level of $3,000 consumption over time.

Johnson [20] also employed dynamic linear programming to analyze



the growth of dryland farms in the Southern High Plsains of Texas.
However, he brought the conéept of risk into his analysis. Risk Was
introduced by generating a gross crop income coefficient for each year
of the planning horizon from a bivariate normal distribution of grain
sorghum and cotton yields. This Was done 10 to 20 times to provide a
distribution of outcomes.

Four situatibns pfovided information about the effects of initial
asset positions and investment policies (cfediﬁ usage) on firm growth.
Whether é liberal or conservative investment pOlicy was uséd, average
net worth after 15 years was about BOO.percent greater when the initial
asset position was doubled. A conservati&e inVéstment policy for both
initial asset positions provided an average net worth after 15>years
which was about 25 percent less than under a liberal investment policy.
The variation in net worth, howe?er, was reduced uhder a conservative
investment policy. The effect of serial correlation in the yield data
on net worth of the firm and its variance was also analyzed. Results
indicated that serial correlation had a negligible effect on firm
growth. . '

One phase of a firm growth study conducted by Eddleman and
Golden [10] included historical crop yields for each year in the
analysis. The results from their minimum equity linear programming
modal indicated that beginning equity requirements were considerably
higher and net worth at the end of 15 years was also higher for actual
crop yields than for average yields. However, negative cash balances
occurred during years of low crop yields. During these years of.low

yields, refinancing of loans would have been necessary.



The effects of various management strategies on firm growth were
analyzed within a framework of uncertaiﬁtj by Schneeberger [26]. Ten
years of operations by an Oklahoma Paﬁhandle farm were simulated 20
times., Annual enterprise net returns were defined by discreﬁe
probability distributions. Land acquisition was not allowed. |

Organizational strategies had a very significant effect on the
magnitude and variability of firm growth (net worth). A specialized
strategy of grain sorghum, broomcorn, and cows. on native pasture
provided the highest average net worth during each of the 10 years.
But, net worth varied considerably during each year. The only strategies
characterized by greater variation in net worth were thoee that incldded
steers instead of cows. Furthermore, the ﬁet worth values generated
by the latter strategies were substantielly lower on the average. The
second highest average net worth during yeer 10 was generated by a
strategy developed through linear programming. The least amount of
annual variation in net worth wes associated with this linear
programming strategy which included both cows and steers (5:1 ratio)
as well as wheat, grain sorghum, and broomcorn.

Lins [22] and Bostwick [5] placed emphasis on financial
arrangements in their firm growth simulation studies of midwest cash
grain farms. Determinisﬂic as well as stochastic prices and yields
were considered, Normal distributions were empioyed. However, neither
etudy replicated the firm growth process to provide a distribution of
oufcomes. The variables were stochasticized only to determine their
effects on financial arrangements. Effects were negligible in both
studiee. Technological change was represented by trending crop yields

and production costs.
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The Lins study considered the effects of selected growth deter-

- minant variables on alternative financial strategies:_ A strategy of
mortgage contract in which refinancing was permitted allowed the
greatest growth in net worth under a wide range of conditions, It
failed to do so when (a) the planning horizon was short (b) the level
of consumption and the unit of land acquisition were high and (c) |
‘real estate interest rates were high and equity requirements were low.
A strategy of land contract (low downpayment) allowed the greatest
growth in net worth after 15 years when (a) the level of consumption
was very low, and (b) interest rates on real estate loans were high,
repayment schedules were extended, and equity requirements were low.

A strategy of cash rent allowed the greatest growth in net worth when
(a) the planning horizon was short, and (b) the level .of consumptlon :
and the unit of land acquisitlon were high A strategy of mortgage
contract in which refinancing was not permitted never allowed the
greatest grouth in net worth under any conditions;

A completely non-amortized real estate loan was featured by one
strategy in the Bostwick study. Although the downpayment required by
this land purchase strategy was greater than for the other strategies,
it allowed the greatest increase in net worth at the end of a 30 year
planning horizon. A slightly lower ending net worth was achieved
under a strategy of mortgage contract in which refinancing was
permitted (30 year Standard payment plan) The third highest ending
net worth was achieved under a strategy that required a maximum
acreage to"be rented before land could be.purchased (for every acre
purchased an acre less was rented) Of the strategies that permitted

Jand acquisition, the lowest ending net worth was achieved when land
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was rented.

Hutton and Himman [17] developed a model capable of 31mulat1ng
farm firm situations over as many periods as de31red The periods may
be years or replications of a year, The simulation results are
printed at the end of each period. A snmmary analysis.of the results
across periods is not provided.’ | | |

The problem situation investigated must be completely specified
as data; If a firm growth situation is 1nvest1gated the year during
which a change is to occur in the acreage owned and/or in the acreage
rented must be specified along with the new acreages owned and rented,
Corresponding modifications of the crep and livestock activity levels
must also be specified as data. The model is nop-anmalytical.
Optimizing routines are not built into the model.

Product outputs in the Hutton-Hinman model may be'deterministic
or probabilistic. Prices (input and output) are subject to trends
and may be deterministic or probabilistic. Price and yield
variabilities are represented by standard deviations.

Resources can be purchased, sold, depreciated, and used as
security for loans. Loans can be obtained and refinanced»when
additional credit is needed for investments. Financial arrangements
are divided into three categories. The three categories include real
estate, chattel, and other. Principal payments during each period

must be specified as data for each type of financial arrangement.
Literature Summary

Each of the studies reviewed identified one or more growth

determinant variables. Collectively, these variables included
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farmer's objectives, methods of land_acquisition; different farm sizes,
equity levels, levels of consumption, various production pians;
production and price variability, and alternative finencial arrangements.
Firm growth was generally defined in previous studiee as an
increase in‘net worth. Growth in net worth through land acquisition
was the objective pursued in most modeis. lMartin's study indicated
that an objective of maximizing acres of land operated resulted iﬁ the
same finm growth as a number of other objectives. Regarding land
acquisition, a iimitation of the simulation model seems to be the
simultaneous consideration of renting and purchase of lend;_ALand must
be acquired only through renting or only through purchaee or only
through renting until a maximum acreage hasbbeen ecquired; Once the
maximum ecreage has been acquired through.renting; the land rented can
be purchased. | B |
The growth of relatively sﬁall firms was.the issue in most studies.
These firms were characterized by equity levels in excess of 50 percent.
~ Standards of living maintained by farm faﬁilies were generally
represented by a consumption functien which permitted a "certain" level
plus some percentage of net income or after-tax 1ncome. The "certain'
level was usually about $3,000 and the percentages were set at levels
ranging from zero to 75 percent.
The production.plan followed in previous firm growth research
models was always specified. Martin [23, p, 20] states:
The: selection of several dozen enterprise elternatives
and an ahalysis over a number of time periods not only
presents . computational problems, but increases the
problem to such proportions that the model becomes
difficult to work with.-

Normal distributions were usually employed where variability of prices
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and yields was an issue in previous studies.

Firm growth in this study is defined as an increase in net worth
of the firm. The simulation modél constructed for this study is
discussed in the following chapter. Input tables for the simulétion
model are discussed and quantified in Chapteﬁ IITI. The simulation
experiments conducted for this study.are also discussed in Chapﬁer III.
Results from the simulation experiments are presehted in.Chapter‘IV.
In Chapter V, the results are interpreted and the simulation model

is critiqued. Chapter VI presents the summary and conclusions.



CHAPTER IT
THE SIMULATION MODEL

Effects of numerous variables or firm growth need to be evaluated.
As Chapter I indicated,-importanﬁ variables'iﬁclude methods of land
acquiéition, différent production plans, prices, yields;}alternative
financial arrangements, levels of beginning equity in the fifm, and
levels of consumption; The model developed for this stﬁdy simulates the
effects of these variables‘on firm growth, This cﬁapter provides é
general description of the model's capabilitiés; components, computer
requirements, and procedufes. Details important to application of the

model are given special attention.

Nature and Scope of the Model

The model is designed to simulate the growth of a.firm produciﬁg
small grain cropé, forages, énd beef éattle in a dynamic and uncertain
environment. Growth through land acquisition is emphasized. Land |
procurement, investﬁent, production, consumption; and credit "decisions"
are governed by built-in rules and data specifications; Monthly césh
flows are genefatéd to portray linkage of the firm's_financial
transactions throﬁghout the year as well as 6ver thé years; .Resources
and products are assumed td be purchased and sold in purely competitive

markets.

14
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Representing g Firm Situation

The acreage of land owned, the amount of family labor available
annuglly, liquid assets on hand, unused credit, and the existing
complement of machinery are inventoried as data; This invéntory
represents the firm's initial resource situation. The model is capable
of simulating a farm operation with 5,000 or less acres of land (éO
percent cropland). }

The.model can process any nﬁmber of production plans: Wheat;
vbarley, grain sorghum, forage sorghum, alfalfa, small grain pasture,
sudan grass pasture, native pastufe, feeders; and beeficows are
enterprise alternatives £hat can be represented in the: firm's production
plan. Four préduction plans aré specified as alternétiveé in this
study. Each plan is specified as a percentage of the total acreage
operated since the firm can'grQW'through land acquisition:

Conceptually, and in fact, the economic; climatic; and
institutional environment for production as well as management's
applicétion of technology is represenﬁed by levels of entérprise
coefficients.  The coefficients reflect expected yields;lbrices,
government payments, production expenses, and livestock labor
requirements. Crop labor requirements are determined within the model.
Coeffecients are specified by months where relevant. For example,
prices are specified by month to reflect seasonality. Enterprise
~ variability is represented by coefficients of variation. Crop and
livestock ﬁrices and crop yiglds are sﬁbject to variation, while
livestock production is invariant. The data must spécify whether

prices and yields are to be variableror: fixed it expected levels.
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Specifying a relatively small amount of economic and technical
information on machinery enables the model to conduct a machinery
iﬁventory analysis. The data required are described later in this
chapter.

The growth determinant variables are inputed as data; The type
of repayment schedule and number of payments muét be defined for
alterﬁative financial arrangements. The model can determine when and
how much land acquisition is possible, but, a rent, purchase, or rent-
purchase method must be specified. Land acquisition does not have to
be determined by the médel. The acreages owned and rented can be
specified as data. Two consumption functions are built.into the model.
However, the type of function desired and the necessary.parémeters

must be specified as data.

Representing a Firm's Annual Operations

Information about ﬁhe firm growth process is derived by simulating
the firm's annual‘oberations for a specified production plan. The
acreages owned and rented are examined first by the model. If land is
purchased, the amount of investment capital required is determined.
Overhead and‘related expenses, such as land renﬁal paymenté, are
calculated. The overhead expenses per aére decrease as farm size
increases.

A1l enterprises in the production plan are land based. Thus, the
level of each enterprise (crop and livestock) is adjusted to the _
acreage of land operated., If the cow-calf ehterprise is expanded, an
investment iﬁ additional breeding stock is made.

A least-cost machinery inventory is selected for the acreage of
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land operated. Additional machines can be added to the existing
inventory. or exisfing machines can be traded for larger machines. Also,
a machine is traded if its accumulated hours of use exceeds the amount
of time when average hourly costs are about at a minimum or if the age
of the machine is greater than the number of years it. is allowed to be
kept. The amount of investment capital required is the cash price of -
_the new machine minus the market value of the existing machine if a
trade is involved. The operating and ownership costs of each machine in
‘the inventory depend on the age of the machine and the number of hours
it is used annually.

Labor is hired on a hourly basis if crop and livestock labor
fequirements exceed the amount of family labor available. Under
conditions described later in this chapter, unused family labor can
find employment outside the firm.

Although most costs of production (including forage production)
are specified as data, net returns from livestock enterprises must be
computed. If a shortage of any forage exists, the shortage is
purchased or rented-in at a price subject to variation; 4 shortage can
prevail due to the variability of forage production. Feeders are
purchased and cull cows, calves, and feeders are sold.at prices
subject to variation. Forage can be a source of income to the firm if
an excess amount of any forage is produced.

Net returns from small grain cfops are calculatéd in the model.,
The material costs of production are ‘certain" but pfoduct prices and
yields are subject to variation. The government payments associated

with the crop enterprises also are calculated.
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Cash is withdrawn for consumption, Federal and state income taxes,
and social security. Income from the previous year is.taxed on a
cash basis. Consumption is computed on the basis of one of the ;
coﬁsumption functions described later in this chapter. In brief,
consumption can be 'certain," a function of after-tax income from the
previous year, or a fuhction of after-tax incomé from the pre&ious |
year and family size. | |

Capital for investment, operating, consumption; and tax paying
purposes can Be obfained from sources external to the firm if the
amount of capital réquired exceeds the amount of capital availa‘ble°
Annual principal and interest payments depend on the type of financial
arrangements consfructed, Unﬁsed capital can be placed in a savings
account. | |

The financial condition of the firm is summarized as a final step
in representing one year of a firm's operations. Assets, liabilitieé,
net worth, and a net worth (equity) ratio afe computed. Also, two
ratios for later use in testing the firm's solvency are calculated,
These two soivéncy ratios are the fatio of real estate debt to the
real estate debt limitation and £he ratio of non-real estate debt.to
the non-real estate debtllimitation. The firm solvency test is

discussed later in this chapter.

Representing a Firm's Operations Over Time

The model simulates the firm's operations over 25 years to depict
the expansionary and increaéing equity stages of the firm's life cycle.
The simulation is accomplished by linking the firm's annual operations

over a 25 year period. The resource base at the end of the year one
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provides the base for the beg{nning of yeér two and so on. This
resource baée includes land (owned and rented), family labor,
machinery;'livestock (cows, bulls, énd feeders); unused crédit, and
cash savings.

The model can provide 50 different replications of the firm's
operations over 2§ years. The pﬁrpose of replicaﬁing the.firmis
operations is to prévide a distribution of outdomes; The number of
replications desired must be épecified as déta:

A firm solvency test is perfofméduafter the firm'smoperations have
been simulated over 25 years and repllcated the spec1f1ed number of
times. The probablllty of the firm surviving over 25 years can be:
required to exceed a level spec1f1ed as data when prices and yields are
variable., When prices and yields are set at their average level, the

firm is required to maintain solvency during each of the 25 years.

Presenting Information Generated

One of the major problems of simulation is what to.do with the
enormous amouﬁt of information generated; It would be nearly impossible
to get an overall picture of the firm growth process if a presentation
was made of all the informatioﬁ generated during months; years, and
replications. |

The model provides a monthly and annual statistical summary of the
firm's 6perations over 25 years. Monthly summary statistics include
only the monthly average across replications. Anhual summary
statistics include the lowest and highest values generated annually
during the replications, the annual average across replications, the

annual standard deviation, and the annual coefficient of variation.
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The annual rate of growth in the net worth after year one is summarized

by ordinary least-squares regression (NW = a + bX).
Definitions

Various terms are used in this and later chepters which may be
unique to this study; To avoid misinterpretetion, these termsfare
defined to clarify their meaning.

A computer run or run refers to the computer's execution of the
simulation program. Repetitive runs refers to a series of computer
runs. The simulation experiments conducted for this study generally
involved repetitive runs.

A run is divided into stages when land acquisition is determined
by the model. A staée involves simulating the firm's operations over
25 years with no replications when prices and yields are invariant.
When prices and yields are variable, a stage involves simuleting the
firm's operations over 25 years with the specified number of
replications. When the acreages owned and rented are specified as
data, there is enly one stage to a run.

A simulation solution represents the final results of & computer
run. When the acreages owned and rented are specified as data, the
final results are obtained after the firm's operations over 25 years
have been simulated and replicated. When land acquisition is determined
by the model, however, the final results are not obtained until all
the stages of a run have been completedo

A feasible solution indicates that the firm solvency test has
been passed. When prices and yields are variable, an infeasible

solution indicates that the probability of the firm surviving over 25
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years is less than the required probability. When prices and yields
are invariant, an infeasible solution indicates the firm could not
maintain sdlvency during each of the 25 years.

The preceeding general descripfion gives a basic idea of the
model's simulation procedures and computations. Componeﬁts and
computer requiréments of the model are discussed next after which the
procedures and computations performed by the model are discussed in
detail. The procedures and computations vary primarily according to
conditions of prices and yields and land acquisition. Thus, special
attention is given to the simulation procedure and computations
performed when (1) the acreages owned and rented are specified as data
and prices and yields are variable, (2) land acquisition is determined
by the model énd prices and yields are variable,_aﬁd‘(S)_land
acquisition is determined by the model and pricés and yields are

invariant.
Components and Computer Requirements

The simulation computations are performed by a MATN program and
nine subroutines-(INPUT, LAND, STNMDV, PRODUC, MCHNRY, FINANC, TAXES,
WANDR, and OUTPUT). The sﬁbroutihes are referred to throughdut this
chapter when their functions are discussed.

The simulétion pfogramv(presenﬁed in Apbendix A, Table XVI) is
written in Forﬁran IV énd’is designed for the IBM 360 computef; Tﬁe
program requires about 180,000 bytes of coré when several subroutines
are overlaid. The OUTPUT subroutiﬁe overlays tﬁe MCHNRY subroutine
which overlays the INPUT”subroutiﬁe. The progrém requires about

230,000 bytes of core.when the subroutines are not overlaid. About
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196,000 bytes of disk are required for program storage. About 825,000
bytes of scratch disk aﬁd one 1,200 foot magnetic.tape are required
for‘data storage. The use of tape and disk for data storage is
explained in Appendix D.
Simulation Procedure and Combutations Performed When the
Acreages Owned and Rented are Specified as Data: °
and Prices and Yields are Variable

The simulation procedure begins by ihputing data: _Next; the firm's
annual operations over 25 years are examihed and replicated é specified
number of times. Then, a firm solvency test is performed: Finally,bthe
simulation solution is printed. A generalized flow chart of the |

simulation procedure is presented in Figure 2.

Data Input

The simulation model depends primarily on data that are inputed on
cards.. The data that are inputed on cards are arrangéd in table form
by the INPUT subroufine. The arrangement of these data on cards and
in table form is discussed in Chapter III.‘

bA set of data can also be inpufed on tape after a preliminary
computer ruﬁ has been made to create thé data set: This set of‘data is

discussed in Appendix D.

Land Investment and Overhead Expenses

The acreages owned and rented are examined by the MAIN program.
If land is purchased, the amount of investment capital required is

determined.
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Overhead and related expenses are also computed by the MAIN

program. The overhead expense is computed by the.following equation: -

E=a+ le + cX2

(2-1)
where E is the total overhead expense, a is the overhead expense per

farm, b is the overhead expense per owned acre, Xl is the acreage owned,
¢ is the overhead expense per rented acre; and Xé is the acreage rented.

The related expenses include land rental payments and real estate tax‘
payments. |
The Production Plan and Breeding Stock

Investment or Disinvestment

Any of the four production plans can be specified to be followed
during the 25 years. The PRODUC subroutine treats acquired land as
having been operated under the éame type of produétion plan as the land
currently operated, At the beginning.of the first year; livestock is
not included in the production plan.

A change'canvbe made in the production plan followed during any
year of the 25 years (the year of change ﬁusf be specified as data).
But, a different plan cannot always be completely implemented during
the year the change is madé. ‘Livestock enterprises are completely
aajusted in size during the year the.change is made; If the coﬁ-calf
enterprise is expanded, an investment in additional breeding stock is
made. If the cow-calf enterprise is reduced within eight years after
initiation of the livestock program, proceeds‘from the cows sold are
not considered taxable income by the simulation progrém. After eight
years, an appropfiate portion of the'incomé from the cows sold is

taxed. Breeding stock investment or disinvestment is computed by the
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MAIN program.

Winter crop acreages are also properly adJusted during the year a
change is made in the production plan followed. However, due to the
overlapplng of field operations between winter and. summer crops, &
summer. crop acreage is 1ncreased durlng the year a change is made only.
if the acreage of another summer crop is decreased The PRODUC
subroutlne is constructed to allow the acreage of forage sorghum to
increase by the amount of decrease in gra1n sorghum acreage. Avsummer
crop acreage is 1ncreased dur1ng the year after a change is made if

only‘the acreage of a w1nter crop is decreased.

Machinery - Reguirements, Investments,
labor Usage, and Expenses . :

The MCHNRY subroutlne selects a least—cost machlnery 1nventory
for the acreage of land operated computes machlnery upage (monthly,
annual and accumulated hours), determlnes when machlnery is to be
traded and calculates annual costs. | |

The number of repllcatlons does'not 1nfluence the. number of tlmes
the MCHNRY subroutlne is called since the acreage of land operated does»
not change from one replicatlon to the next durlng a run. Thus, the
results of the machlnery analy31s conducted durlng the flrst repllcatlon
are appllcable to all remalnlng repllcatlons. |

| The MCHNRY subroutlne is called every year durlng the flrst

repllcatlon A least—cost machlnery inventory needs to be selected
during the years in which the acreage operated changes. For example,
if the acreage operated changes dur1ng years one- and eleven, the
inventory selected durlng year one is appllcable untll year eleven and

the 1nventory selected during year eleven is appllcable through year 25
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The monthly hours each machine is used need to be computed during the
years in which the’ acreage operated changes and durlng the first year
after each acreage change. Unless land is acquired. durlng January, the
labor requirements during a year of an acreage. change w1ll be dlfferent
than during subsequent years.' Investments, depreclatlon, annual costs,
and accunmulated hours of machlnery usage need to be computed dur1ng
each of the 25 years.l | |
A least—cost machlnery 1nventory 1s.se1ected on the basis of = -«
tractor requlrements dur1ng the month w1th the- greatest labor
requirements. Six steps are involved in this process. They are as
follows: | | | |
1. The hours each machine (1n the five sets of machlnery
specified as data) is used monthly are computed on the
basis of acres operated after land acqu1s1tlon. |
2. The month with the h1ghest labor requlrements is
determined on the bas1s of size one machlnery.v During
that month as many as 240 dlfferent tractor comblnatlons
can be subJected to an hourly usage test The tractor
comblnatlons are spe01f1ed as data. Each comblnatlon
cons1sts of one to five tractors° A tractor comblnatlon
is negated 1f any tractor in the comblnatlon is. used more

than a permitted nuimber of hours or if any tractor in the

1For the inventory existing prior to year one (spe01f1ed as data),
-accumulated hours until year one are . computed on the basis .of the -
‘beginning acreage spe01fled as data. :




combination is unused. The maximum number of hours a
tractor or implement can be used per month is specified

as data.

A complement of implements is derived for each tractor in
the remaining tractor combinations. The implements in each
complement must always be of an appropriate size for the
tractor. A complete complement of implements (eight) is
assigned to the first tractor. A complement of implements
for each of the other tractors in a tractor combination is
derived on a monthly basis. These complements do not have
to contain all eight implements. During the first month,
the second complement includes only those implements
needed to meet the labor requirements for field operations
unmet by the implements in the first complement. The
third complement includes those implements needed to

meet the labor requirements ummet by the implements in

the first and second complements. This process continues
until the labor requirements for each field operation have
been satisfied. During the second and subsequent months,
the labor requirements for each field operation are reviewed
to determine if additional implements need to be added to
each complement. After step 3 has been completed, as many
as 240 machinery inventories can exist.

For each machinery inventory, the hours each machine is
used is averaged among machines of the.same size. For
example, if two plows are included in the inventory and

they are both of the same size, the total monthly labor

27
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requlrements for plow1ng are averaged between the two plows.
The annual cost of each machlnery 1nventory is cnmputed
Costsconsidered include labor, repairs,‘fuel, lubricants,

taxes, housing, insurance, interest on investment, market

_deprec1atlon, and dependablllty (d1scussed.1n.0hapter III)

Where relevant, tractors costs are based on powen lusage

(90 percent of labor time) and 1mplement costs.are.based on
1mplement usage (80 percent of labor tlme) _The. tractor

cost equatlons are taken from a study by Kletke [21] The
1mplement cost equatlons are structured in. the .Same manner

as the tractor cost equatlons. Parameters for the implement
cost equathns are based on data and formulas. presented in

the l&éZ»Agglggl grag Eng;neers Yearbook [2] .The price of

Diesel fuel burned by the tractors is $O 13 per.gallon. The
labor charge and 1nterest rate are spec1f1ed as.data (dlscussed
in Chapter III). Investment credit is subtracted from total
costs at whatever rate is spec1f1ed as data (dlscussed in
Chapter III). The plannlng horizon for eaoh maohlne is
determined 1ndependently. The plannlng horlzon 1s-e1ther

the number of years a machine is allowed to bekkept (Spec1f1ed
as data) or the number of years it takes for.. almachlne's
accumulated hours of use to exceed the amount‘of t1me when
average hourly costs are about at a mlnlmum Whlchever method
yields the shortest plannlng horizon determlnes the length

of the plannlng horizon. The amounts of accumulated use when
average hourly costs are about at a minimum were. taken from

a study by Bowers [6]
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6. An inventory is selected which has the lowest annual costs.

Under certain conditions, a considerable amount of computer |
processing time can be saved by employing the MCHNRY subroutine apa;t
from the complete simulatibn model., Supposé a number. of..simulation
experiments are £o be conducted and none of the experiments involve
coefficient changes (labor chérges, intérest rates, etc;) ﬁhich would
affect the seleetion of least-cost machinery inventories; Under these
conditions, the MCHNRY subroutine shbuldvbe used to derive 1east~c§st
machinery inventories for releﬁant acreages before employing the
complete simulation model.' After the inventories have been selected,
they must be speéified in the MCHNRY.subroutine; Each time the MCHNRY
subroutine is called from the MAIN program to select a least—cést‘
machinery inventory, an inventbry is selected for the relevant acreage
from one of the inventories specified. A detailed explanation of this
procedure is presented in Appendix B.in terms of howAthé procedure was
used in this study.

“After the machinery inventory has been selected, the monthly
hourly usage of -each machine is again computed and.averaged\among
machines of the same size. However, usage ié based on the actual
acreage operated each month instead of the acreage involved after land
acquisition. investments are computed as discﬁssed earlier in this
chapter, \ |

Each year, the existing inventory is checked to determine if
machines need to be traded.b A‘machine is kept if its accumulated
hours of use does not exceed the amount df time when average hourly
costs are about at a minimum and if the age of the machine does not

exceed the number of years the machine is allowed to be kept.
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Depreciation is computed on o0ld and new machineryw(20 percent
declining balance method of depreciation) as well,asminvestment credit
(at a rate specified as data) on maéhinery purchased: ~'._l_Lc:c‘um.l.llasd:evd.hours
of use are updated. Costs for‘repairé, fuel, lubricants;vtaxeé,‘
housing, and insurance are computed 6n a monthlywbasis;m.The equations
used are the same as those used when the least-cost inventory was |

selected.

Labor Requirements and Fxternal
Bnployment of Family Iabor

The crop labor requirements are computed when the machinery
analysis is conducted. Livestock labor reqﬁirements are derived by
multiplying the level of each activitylt@@@é*ﬁheﬁliVéstOck~laborff”V
requirements sﬁecified as data on a per unit basis (computed by the
PRODUC subroutine). If total labor requiremeﬁts exceed the amount of
family labor available, specified as data, addiﬁionalulabor is hired
within the MAIN program at a rate specified as data; i |

The MAIN program allows unused family labor to be.employed outside
the firm under certain conditions, Femily labor can be.externally
employed if 50 percént or less of the family labor available is required
on the farm and if the size of the farm does not exceed a certain
acreage specified as data. No more than 75 percent of the family labor
available can be externally employed. External employment is considered

by month. The hourly wage earned on external employment is the same as

the wage paid on hired labor.
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Enterprise Net Returns and
Government Payments

Enterprise Variability. Crop prices and yields and livestock
prices‘are subject to variation in the model. Thus, before enterprisé
net returns are computed, random numbers are generated which lead to-
prices and yields that vary about the mean values specified és data.

Normal frequenéy distributions were assumed fdr prices and Yields.
Thus, a normal random number generator (GAUSS) is called from the
computing center libréry of subroutines [18] to generate standard
normal deviafes.‘ GAUSS is called by the STNMDV subroutine. The same
~ deviates are alWays generated for each computer run since a starting
position for GAUSS is specifiéd in the simulation program.

Standard normal deviates are generated by GAUSS for:

1. Wheat production |

2 Barleyvproduction

3. OSmall grain pasture production from October to March

4. Small grain paSture production from March to May

5. Grain sorghum, forage sorghum, grain sorghum stubble

pasture, alfalfa hay, alfalfa pasture, and sudan grass
pasture production |

6. Native pasture production

Wheat price

Grain sorghum price

O 0 3

Barley price
10. Alfalfa hay price
11. Small grain pasture price

12. Grain sorghum stubble pasture price
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13, Native pasture ppice
~14. Iivestock prices for the appropriate calendar year:

The STNMDV subroutine limits the deviates to a magnitude of plus
or minus three exéept for lower limits on barley production (—2;288)
and native pasture production (-2.597). - The latter limits prevent
negative yields. Wheat and barley production share the same deviate
except for the adjustment. Deviates for 11, 12, and 13 above are
generated independently, but their sign is changed if not opposite of
1, 5, and 6 respectivély. In'effect, pasture prices vary inversely
with pasture production.

For - Availability, Usage, Return nd en es; Pasture
and hay usage is determined after yields have been determined; Excess
productioﬁ is sold or rented-out. If there is a shortage of any
forage, the forage is purchaséd or rented-in. These computations are
performed by the PRODUC subroutine.

The yield computations are of the general form:

8
Y,=1 Q (Ai. 4+ C., Ayl S..), F=1,...,6 (2-2)

SR SIS B B
where Yj is the production of the J th forage. Qi is the acreage of the
i th forage producing enterprise, Aij is the average yield of the i th
| forage producing enterprise, Cij is the coefficient of variation, and
Sij is the stgndard normal deviate associated with the i th forage
producing enterpriSe. Each of the eight enterprises produce one or
more of the six forages on land divided into'severdl productivity
classes. Although the productivity classes are not represented in

Equation (2-2), they are included in the input tables discussed in

Chapter III and accounted for in the model.
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The shortage of surplus of a forage is computed as follows:

L } .
F.=1, -z Q:-:_ Ai,j , J=l,,6 . (2-3)
where Fj is the shortage or surplus of the j th forage. AYj‘is the
_production expressed in Equation (2-2), Qi'is the quantity of the i th
: forage usiﬁg enterprise, and Aij is the resource requirement of the
i th forage using enterprise. The four forage using enterprises
include three feeder activities and one cow-calf activitj;‘

The return-expense equation for the excesses or shortages is as
follows:

6 .

Z =3£1 Fj (Pj + 05 Pj Sé) | (2-4)
where Z is a return if positive and an expense if negative; Fj is the
remaining amount expressed in Equation (2-3), Pj is the average price
of the J th forage, Cé_is the price coefficient of variation, and S§
is the standard normal deviate assoclated ﬁith the J th price.

Five of the eight forage producing enterprises produce forages
exclusively. The produetion costs associated with these five
‘enterprises are considered by the model. They are computed by
multiplying the level of each activity times the material costs
specified as data on a per acre basis. Three of the forage producing
enterprises are small grain crops which.are evaluated later in this
chapter.

Livestock Returns and Expenses. After returns have been computed,
expenses are calculated. The computations are performed. by the PRODUC

subroutine.
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Livestock production is 'certain'' but:sale prices are noﬁ. N'Gross
returns (R') from livestock in the previous production plan (if

different from the current plan) are computed as follows:

L
R' = 1 Qj Aj (PJ. + oj Pj sj)

& (2-5)

where Qi is the quantity of the j th livestock enterprise and Aj is the
expected yield of the j th enterprise. The average selling price of
the j th livestock activity is Pj’ and its coefficient of variation
and standard normal deviaté are Cj and Sj’ respecﬁively;“ R' is added
to the return account, and if R' is feeder animal returns; R'" is also
added to the tax account. Cull coﬁ sales are not considered taxable
income by the'éimulation program during the first eight.years.after
initiation of a livestock program. It is assuﬁed-thatvduring thié.
time, the cull cows sold were originally purchased (first in first
out), aﬁd that the sale pfice of each cow equals the .adjusted basis
(12.5 percent declining balance method of debreciation) plus seiling
expense. After eight years it is assumed that 80 percenﬁ of the cull
cows sold aré raised replacements so that 40 percent (50 percent of
the capital gain or .50 x .80) of a sale is taxable_income;
Feeder animals in the current production plan are purchased as
follows:
3 . .
El= jil QE] AS (Ps. + 05. Pé Sj) (2-6)
where‘E' is the purchase cost. Qé is the Quantity of the j th livestock
enterprise and Aé is the purchase weight of the j th animal. The

average purchase price associated with the j th livestock activity is
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Pé, and its coefficient of variation and standard normal deviate are
Cj and Sj’ respectively. E' is added to the expense account but is not
subtracted from the tax account during'the current.year; Since the cost
of feeder steers is ;‘tax deductable expense during the.yearvthey are
sold, E! froﬁ the previous year is subtracted from the tax account. No
feeder activities were included which invol#ed purchase énd sale during
-the same year.
The livestock material expenses are specified as data;_ By
multiplying -these expenses by the livestock activity levels; total
- livestock expenses are obtained; |
Sma rain Crop Returns and » enseg. Returns and expenses are
computed by the PRODUC subroutine. Gross returns are computed as
follows: |
3
R = jil Qy (Aj +Cs A, sj) (PJ. + Cy P S};) (2-7)
wherebR is the return. Qj represents the acreage of the j th crop, Aj
is the average yield of the j th crop, Cj i; the production
coefficient of variation, and Sj is the production standard normal
deviate associated with the j th crop. The three crops are produced on
land.divided into seven productivity classes. The average price of
the J th crop is Pj’ its coefficient of variation is 03; and its
stgndard normal deviate is Sé.
The crop material expenses are specified as data. By multiplying
these expenses by the crop activity levels, total crop expenses are

obtained.

Government Paymentss The payments, which are computed by the

PRODUC subroutine, are added into the stream of returns (R) as follows:
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2 3
R= 3 T Q. Gy
i=1 ,j=l 1J 1J : (2‘8)

where Qij represents the i th acreage of the j th crop qualifying for
a government payment, Gij represents the govermment payment for the i
th acreage of the j th crop. The gévernment payments.are further

discussed in Chapter IIT.

Cash Withdrawals

Income and Social Security Taxes. Federal; and state income taxes

are computed as well as a self-employment social security.tax. Social
security taxes on wages pald are also computed. The taxésvare
computed bj the TAXES subroutine on a cash basis according to the
Fa;mgr's,Iggﬂgyigg [33] except for the staﬁe»income tax. The state
income tax was assumed to be five percent of the Federal income tax.
The taxes computed during the current year‘are paid.during the
folloﬁing year. |

The Federal income tax is based on net family income. Investment
credit, personal deductions, énd dependent exemptions are considered
when the Federal income tax is computed. The self-employment social
security tax is based on net farm income.

Net farm income includes returns and expénses reportable on
Federal Income Tax Form 1040 (cash basis). The expenses do include
depreciation on machinery and purchased breeding stock. Net family
income ineludes net farm income plus income from employment exiernal
to the firm. Both net incomes are computed by the MAIN program.

An after-tax income is computed by the MAIN program after taxes
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have been computed, The after-tax income includes net family income -
less Federal, state, and social security taxes. The affer—tax income
on which consumption is based dﬁringbthe féllowing.year excludes the
state income tax and the social security taxes on wages paid.

Consumption. Two consumption functioné are available; The data
specifies which function ié to be evaluated by the MAIN program.

The first function pefmits a ”certaih".level of consumption plus
some percentage of after-tax incbme. Tﬁis function is given by the

following equation:

C=a+ bl . (2-9)

where C is the family consumption, & is the "certain" level, b is the
percentage, and i is the after-tax income from the previous year; The
parameters a and b are specified gs data.

The second function allows-consump£ion to vary according to the
~ level of after—tax income and family size. This function, discussed
by Brake [7, pp. 769-772], is defined by.the following equation:

259 .163
C=24.321 S , (2-10)

where C 1s the family consumption, I is the after-tax income from the
previous year, and S is the number of family members which is specified
as data. The after-tax income in Equation (2-10) was required to be

at least. $2,500.

Credit Usage and Cash Savings

The MAIN program allows cash downpayments to be made on machinery,
breeding stock, and land investments in that order. Cash available for

each downpayment includes cash savings accumulated from previous years
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plus net returns up to the month of each investment.

The amount of each debt is the difference between the investment
and the‘downpayment plus interest on the balance up to the month of
each scheduled annual paymert. The_annual cost ofzcapital is not in-
cluded as a part of investment capital. The amouﬁt of éaéh downpayment
1s recorded as an expense &uring the month of each investmenfg

Individual repayment schedules are constructed fpr the machinery
debt, cow debt, and real estate debt. The payments can be scheduled on
a Standard or Springfield plan and they can be non-amortized and/or
amortized. Thé FiNANC subroutine will accommodate repayment schedules
up to 120 years on loans used to purchase land. The repayment schedules
are limited to 50 years on loans used to purchase cows and machinery.

Existing loans are refinanced when additional credit is needed for
investmehtso A payment is not due during the year in which a loan is
scheduled except in the case of renewal. Finanéing charges are recorded
as an expense during the month of investment.

There can never be a disinvestment in land and machinery. However,
the cow-calf enterprise can be reduced or completely dispersed. If
the cow-calf enterprise is reduced, proceeds from the sale are applied
to any existing scheduled payment on cows. If the whole herd is sold,
proceeds from the sale are applied toward any existing outstanding
principal on cows. |

Short term debt and cash savings are recorded on a monthly basis
by the MAIN program. If returns less expenses are positive, the amount
is considefed cash savings and accumulates‘interest for one month. If
the amount 1s negative, the amount is éonsidered short term debt and a

monthly interest éharge is computed.
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Financial.Summ&ny

Assets, liabilities, net worth, and a net worth (equity) ratio are
computed. Alse, two ratios important to a firm solvency test are |
computed. These two solvency ratios are (1) the ratio of real estate
debt to the real estate debt limitation and (2) the ratio of non-real
estate debt to the non-real estate debt limitation. These computations
are performed by the MAIN program. |

The following example defines the variables referred to in the two
ratios. Suppose the data specify that credit is limited to 48, 66, 50,
and 75 percent,of current real estate, new machinery, used machinéry,
and livestock markét values, respectively. The real estate debt is
limited to 48 percent of the current real estate value. The real
estate debt is the outstanding principal at the end of the current year
on loans used to purchase real estate. The non-real estate debF 1imi-
tation comprises 48 percent of the current real estate valus le;s the
real estate debt, 66 percent of‘the new machinéry value, 50 percent Qf
the current used machinery value; and 75 percent of the current live-
stock (cows, bulls, and feeders) value. The non_real‘estate debt is
the outstanding principal at the end of the current year on loans used

to purchase machinery, cows, and bulls plus short term debt.

Firm Selvency Test

A firm solvency test is performed by the MAIN program after the

firm's operations have been simulated 25 years and replicated the .
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specified number of times. The firm solvency test involves determining
if a lower limit to an interval estimate of the probability that the
firm can survive over 25 years is as great as a requlred probablllty
spe01f1ed as data.

An 1nterval estimate is computed because a statement about the
interval contalnlng the probablllty of firm survival can be made w1th a
degree of confidence. An interval within whlch,lt“canvbe stated, w1th
95 percent confidence, that the probability lies is called a 95 percent
confidence interﬁal (24, pp. 89-94L], Boundaries to a 95 percent
confi&ence interval are called 95 percent confidence limits.

It is critical that the probability of firm survival not be
overestimated. Hence, a 95 percent>one;sided4confidencg interval
estimate of the probability is derived by computing a 95 percent lower
confideﬁce liﬁit. If the lowér limit is greater than or equal to the
required probability, it can be statéd (with 95 percent confidenée):
that the probability of firm survival is greater than or equal to the
required probability. Appendix}C provides additional information on the
statistical concépts incorporafed in the solvency test;

Suppose it is fequired that the probability be at least. ,85 that
the firm can survive over 25 yéars.‘ The required probability is
specified as data. The procedure followed in the solvency test is as
follows: ¢

1. A point estimate of the probability that the firm can

survive over 25 years is derived by détermining the
proportion of replications in which both solvency ratios
were less than or equal to one during each of the 25

years.
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2. A 95 percent one-sided confidence interval estimate of
the probability that the firm can survive over 25 years
is derived by computing a 95 percent lower (L) confidence

limit as follows:
1/2

L= 1 5 +2.69 - 1.64 [ (1= 5) + 2.60 (2-11)
n + 2.69 2n n 2

Ln

where n denotes the number of replications, § is the point
éstimate of the probability, 1.6L is equal to z°95, and 2,69
is equal to 2?95. Equation (2-11) is generalized in
Appendix C, | |

3. The lower limit, derived through Equation (2-11), is compared
to the required probabilitj of .85. Thé lower 1imit must be-
greater than or equal to .85 for the firm to pass the solvency

test.2

2The simulation results presented in Chapter IV were derived under
a solvency test that required a 68 or. 95 percent probability that firm
solvency could be maintained during any one of the 25 years. Upon
analyzing the results, it was discovered that under a 95 percent
probability, both ratios were less than or equal to one every year
during 33 or 34 replications out of 35. Consequently, by Equation
(2-11), the probability of the firm surviving over 25 years would be
at least 85 percent. Under a 68 percent probability, both ratios were
less than or equal to one every year during 22 replications out of 35.
Hence, by Equation (2-11), the probability of the firm surviving over:
25 years would be at least 50 percent. Because the solvency test
presented in this chapter was implicitly performed in the simulation
experiments conducted and because it allows a more exact probability
statement to be made about results from the simulation model than
otherwise could be made, the solvency test .outlined in this chapter
was presented instead of the test under which the simulation
experiments for this study were conducted. Throughout the remainder of
this thesis, probabilities of .50 and .85 that the firm can remain
solvent over 25 years are asserted. The simulation program presented
in Appendlx 4, Table XVI has been amended to include the solvency test
outlined in thls chapter.
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If the firm passes the solvency test, it can be stated (with 95
percent confidence) that the probability of the firm surﬁiving over
25 years is at least 0850 If the firm fails the sclvency test, the
test is repeated annually. Each annual test is based on the proportion
of replications in which both solvency ratios were less than or equal
to one during each of the years represénted in the test. If the test
is being performed during year 10, the years 1-10 are represented in
the test. The annual testing is performed so that if the simulation
solution printed is infeasible, the first year during which the solvency
test could not be passed can be denoted on the first page of output.
The probability of the firm surviving over 25 years is also given on

the first page of output if the solution printed is infeasible.

Simulation Solution Printed

The simulation solution is printed by the OUTPUT subroutine. A
samplé solution is presented in Appendix A, Table XVII. Frequency
distributions of items in the simulation results are discussed in
Appendix C.

The simulation results over 25 years are presented in 14 tables
as followss

1. Farm Plans, The acreages operated, owned, and rented

during the first and last half of each year are presented.
Also shown are the acreages of crops and numbers of

livestock in the production plan followed each year. The
number of different land situation simulated is presented

as a footnote to the table.
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Maéhinery - Combinations, Sizes, and Ages;wahgileast-cost
machinery inventory fér each yeér islpresentedmalong}ﬁith the
age of each machine ih the inventory. |

Crop Labor Requirements.‘ The amount of labor.required during
each month and year by the crop enterprisés is‘specified.
Total Labor Requirements. The totai amoﬁnt of .labor required
during each month and year by the crop.énd,linestock
enterprises is specified.

Total Returns. The total inflow of cash including outside
income and cows sold (money borrowed is excluded) is included
in total feturns. For eaéh month; average total returns are
presénted. For each year, average total returné are presented
along with the low, high, standard,déviation,wand coefficient
of variation.

Machinery Expenses - Repairs, Taxes, Housing;.Insurance; Fuel,
and Lubricants. Mbnthly‘and toﬁai machiherywexpenses are
presented for each of the 25 years.

Total Expensés. Thé totél outflow of cashripéluding the cash
paid on investments,‘scheduled.loan‘paymehts;.taxes (Féderal,
state, and social éecurity), and consumptioﬁ»is.included in
tofai expenses. For eachvanth, averagé total ex?enses are
pfeéented. For each jear,‘ave£age tofal eipénses are presented
along with the low, high, standard deviation; and coefficient
of variation. , |
Savings and Short Term Debts, This table has the dual purpose
of illustrating caéh sévingé (positive amoﬁﬁts)ménd short

term debts (negative amounts) by month. For each month,



lol

11.

12.

13.

Ly

average savings and short term debts are presented For
the month of December, the low, h1gh average, standard
dev1atlon, -and coeff1c1ent of var1atlon are presented
Average amounts increase or decreaSe from'one,month to the
next by the dlfference between average monthly total
returns and expenses.

Investments and Current Values -~ Land Machlnery, and
Breeding stock. Current value refers to current market
value as of the end of each year. |

Financial Arrangements - Land. The outstandlng pr1nc1pal
at the end of each year is presented along with the
pr1nc1pal “interest, and total payments. For each of these,
the low, high, average, standard dev1atlon, and coefflclent
of variation are g1ven. | } -
Financial Arrangements -~ Machinery. The same: type of output
is presented as in Output Table lO' | | |
Financial Arrangements - Cews. ‘The same type of output is
presented as in Output Table 10.

Financial Arrangements - Total. A summation is presented

" of Output Tables 10-12.

Farm Operation Monetary Summary. The low, high; average,
standard deviation, and coefficient of variation‘are presented
for each of the following farm operation monetary measures
except net family income in which only the average-is given,
a, Operatlng capltal includes the varlable costs of crop

and livestock productlon, overhead feeder. purchases,

land rent, real estate taxes, personal property taxes,
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interest on all loans, and the cost of financial
arrangements.

Net farm income includes returns and expenses reportable
on Federal Income Tax form 1040 (cash basis).

Net family income includes net farm income plus income
from employment external to the firm.

After~tax income includes net family income minus
Federal, state, and social security taxes. It represents
the annual return after taxes to equity in land, breeding
stock, machinery, and operating capital; family labor;
and management .

Consumption is based on a modified after-tax income

from the previous year. The modified after-tax income
includes net family income minus Federal income tax and
self-employment social security tax.

Assets include the current value of land, machinery,
livestock, and cash savings at the end of each year.
Liabilities include the outstanding principal at the end
of each year on land, machinery, livestock, and short
term loans.

Net worth equals assets minus liabilities. As a footnote
to the table, the annual rate of growth in net worth after
year one is presented as determined by ordinary least-
squares regression (NW = a + bX).

The net worth (equity) ratio is net worth divided by

asssats,
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j. The feal estate debt to limitatién ratio is the real
estate debt divided by the real estate debt limitation.

k. The non-real estate debt to limitation ratio is the non-
real estate debt divided by the non-real estate debt
limitation.,

Simulation Procedure and Computations Performed
~-When Land:Acquisition is Determined by the
~Medel and Prices and Yields are Variable
The computations performed by the model are essentially the same
as the situation just described when the acreages owned and rented
were specified as data. The simulation procedure, however, is somewhat
different. The difference results because of the manner in which land
is acquired.
Two aspects of the simulation procedure are discussed in this
section of the chapter. The first aSpect relates to the land acqui-

sition process. The second aspect pertains to the machinery analysis.

Land Acquisition

Three land acquisition options are provided by the simulation
model. They are (1) purchase, (2) rent, and (3) rent and purchase.
Land is acquired on a unit basis. A unit may be one acre or LO acres
or 160 acres or any other acreage. Land is purchased one unit at a
time while land is rented four units at a time. All land acquisition
options are subject to annual and total land acguisition limits.

The years during which land acquisition can be attempted is

controlled by a variable which increments the land acquisition year by
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a specific number of years each time it is determined that additional
land cannot be procured during the current land acquisition year.

A variable also defines the last year during which land acquisition
can be attempted (last land acquisition year)° On the basis of data
specified for these programming variables, the LAND subroutine controls
the acreages operated, owned and rented.

Each time the acreages owned and rented are adjusted by the model,
the firm's annual operations are examined and the firm solvency test

vis performed. A generalized flow chart of the simulation procedufe is
presented in Figure 3.

Purchase. The land acquisition process begins by increasing the
owned acreage by one unit of land during year one. The next step taken
depends on several factors.,

Suppose that the firm continues to pass the solvency test. Land
~acquisition continﬁes during year one until the annual limi£ is reached.
Land is then acquired during a later year until the annual limit is
again reached. This process continues until eithef the. total limit is
reached or the last land acquisition year is surpassed; o

Suppose that the first time a unit of land is purchased; the
firm fails the solvéncy test. The acreage owned is reduced to the
original acreage. If the firm still cannot pass the solvency test,
the simulation results are printed.

Suppose that the first time a unit of land is purchased; the firm
passes the solvency test. Another unit ié purchased given that the
annual limit has not been reached. If the solvency test is failed, the
acreage owned is reduced by a unit of land and a unit is purchased

during a later year. If the solvency test is passed, another unit is
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purchased.given that the annual 1limit has not been reached. If the
solvehcy test is failed, the acrsage owned is reduced by a unit of
land and a unit is purchased during a later year. This process
continues until either the total limit is reached or the last land
acquisition year is exceeded. |

Rent. The land acquisition process begins by increasing the
rented acreage by four units of land during year one. As when land
was acquired through purchase, the next step taken depends on several
factors.

Suppose that the firm continues to pass the solvency test. Land
acquisition continues during year one uﬁtil the annual limit is regched°
Jf the annual limit should be exceeded when four units are rented,
however, one unit less is rented. If the annual limit is still ex-
ceeded, one unit less is rented. If the rented acreage is now less
~than or equal to the annual limit, the firm's operations are simulated
and land acquisition is attempted during a later year. This process
continues until either the total limit is reached or the last land
acquisition year is passed. If the total limit should be exceeded
when four units are rented, adjustments are made in the same mamnmer as
 when renting four units exceeded the annual limit. The only difference
is that land is not acquired during a later year when the total 1limit
1s reached. |

Suppose that the first time four units of land are rented; the
solvency test is failed. Renting three units is tried. If the
solvency test is failedy'two units are rented. If the solvency test
is failed again, oné unit is rented. If the solVenCy test cannot be

passed when only unit of land is rented, the firm's operations without
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additional land are simulated over 25 years and the simulation results
are printed.

Suppose that the first time four units of land are rented; the firm
passes the solvency test. Another four units are rented given that the
annval limit has not been reached. If the solvency test is failed; the
acreage rented is reduced by one unit. If the solvency test is‘failed
‘again, the acreage rented is reduced by one more,unit; If the solvency
test is then passed, four units are rented during a later year; If the
solvency test is passed, another four units are rented given that the
annual 1limit has not been reached. If the solvency test is failed; a
unit less is rented. If the solvency test is then passed, four units
are rented during a later year. This process continues until either
the total limit is reached or the last land acquisition year is
surpassed.,

Rent and Purchase. The land acquisition process is exactly the
same as under the rent method of land acquisiﬂion until the total
limit is reached. Once the total limit is achieved, however, land can
be purchased, When a unit of land is purchased; a unit less is rented.
The acreage of land operated remains constant.:

Suppose that while land is being _»;p};ricrhas'édzén’che‘firml continues to
pass the solvency test. The process of purchasing one unit of land
and renting one unit less continues until all the acres operated are
owned,

Sﬁppose that the first time a unit of land is purchased and a
unit less is rented, the firm passes the solvency test; Another unit
is purchased and a unit less is rented. If the solvency test is

failed, the acreage owned is reduced by one unit, the acreage rented
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is increased by one unit; and the rent-purchase conversion is attempted
during a later year. This process continues until the last land

acquisition year is exceeded.

Machinery Analysis

The machinery analysis conducted is exactly the same as discussed
for the case when the acreages owned and rented were specified as data.
The simﬁlation procedure, however; is modified to conserve computer
processing time.

During the first replication of the first stage of the runm, the
MCHNRY subroutine is called every year. Since land is first acquired
during‘year one;, the acreage operated changes only during year one.
Thus, a least-cost machinery inventory needs to be selected only during
year one. The monthly hours each machine is uéed need_ to be computed
during years one and two. Investments, depreciation; annual éosts, and
accumulated hours of machinery usage need to be computed during each of
the 25 years.

If the second stage of the run involves an acreage change during
year six, the MCHNRY subroutine is called during the years 6-25. The
results from the machinery analysis derived during the first stage of
“the run can be used during the years 1-5.

If the third stage of the run involves an acreage change during
year eleven, the MUHNRY subroutine is called during the years 11-25.
The results from the machinery analysis derived during the first stage
of the run can be used during the years 1-5. The results from the
machinery analysis derived during the second stage of the run can be

used during the years 6-10, This process continues until the maximum
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acreage is operated.

Simulation Procedure and Computations Performed
When Land Acquisition is Determined by the
Model and Prices and Yields are Invariant
Firm growth in a dynamic but "certain' environment is simulated
by the model when prices and yields are invariant. Each time land is
acquired by the model, the firm's operations over 25 years are examined
only once. A generalized flow chart of the simulation procedure is
presented in Figure 4.
Enterprise net returns and the firm solvency test are affected
when prices ahd yields are set at their average 1eve1;. These two

variables and one alternative use of the model are discussed in this

section of the chapter.

Enterprise Net Returns

The set of equations built into the model is designed to compute
enterprise net returns when prices and ylelds are variable; However;
these same equations can be used to compute enterprise net returns
when prices and yields are invariant.

A1l the coefficients of variation are set equal to zero in the
model. Thus, when a coefficient of variation; at its zero level, is
multiplied times an average and standard normal deviate, the

variation in each equation is eliminated.

Firm Solvency Test

Two solvency ratios are computed at the end of each year in

preparation for applying the solvency test. The two solvency ratios



INPUT
DATA

FIRM
OPERATED
25 YEARS

PERFORM
SOLVENCY
TEST

EXAMINE THE FIRM'S
ANNUAL OPERATIONS

Figure 4. Generalized Flow Chart of the Simulation
Procedure When Land Acquisition is Determined
by the Model and Prices and Yields are Invariant

53



Sy

are (1) the ratio of real estate debt to the real estate debt limitation
and (2) the ratio of non-real estate debt to the non-real estate débt
limitation.

The firm solvency test is performed after the firm's. operations
have been simulated 25 years. The two solvency ratios:must be less than
or eéual to one during each of the’25 years for the firm to pass the
solvency test. The test is performed annually so that if the solvency
test i1s not passed, the first year during which one or both ratios
were greater than one can be detected. Hence; if the.simulaﬁion
solution printed is infeasible, the first year during which the solvency

test could not be passed can be denoted on the first page of output.

Alternative Option

The acreages owned and rented can be specified as data instead of
letting the model determine when and how much land can be écquired over
the 25 years. In reference to Figure 4, the "Maximum Iand Acquired"
decision can be ignored. The firm's annual opefétions are examined
25 times, the solvency test is performed, and the simulation solution

is printed.



CHAPTER III

DATA FOR THE SIMULATION MODEL AND THE

SIMULATION EXPERIMENTS CONDUCTED

The simulation model discussed in Chapter IT utilizes input data

arranged into twelve tables. Input tables are designated for:

1.

Production Coéfficients° Small grain crop and forage yields
are per acre by soil productivity class. Feeder steer
production and forage requirements are per head; waacalf
production and forage requirements are per cow;

Expenses. The unit costs are specified by months; The
variable costs of small grain crop and forage production are
per acre. The variable costs of producing feeders are per
head. The variable costs of cow-calf production are per cow.
The land tax and rent expenses are per $l;OOO of land value.
The hired labor charges are per hour., Some overhead expenses
are specified per farm, some per owned acre; and some per
rented acre.

Labor Requirements and Family Labor Availability., The hourly
requirements for various enterpriées are specified on a per
unit basis by months. The labor requirements for feeders are
per head. The cow-calf labor requirements are per cow. The

family labor availability is on a monthly basis.
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Monthly Field Operations. The months during which field
operations are performed are specified for each small grain
crop and forage enterprisén |

Capital Investments. The per unit purchase price of each
capitél item is specified as is the;moﬁth of investment.

The purchase price of a cow includes the‘value of a cow, calf,
and replacement heifers (four heifers for every 25 cows). The
purchase price of a bull is-per.headb Two coefficients
represent the purchase price of land. One coefficient
represents the current value of an acre of land. The other
coefficient represents the average annual increase in the value
of an acre of land.

Machinery - Size, Price, and Labor Requirements; Data can be
specified for five different size sets of machinery.

Tractor Combinations. A total of 240 different tractor
combinations can be specifieda Each combination can represent
up to five differeht tractor sizes.

Crop Prices and Governﬁent Payments, The prices and payments
specified are effective during specified months;

Iivestock Prices. For selected livestock activities, the

‘prices per hundredweight expected to prevail over 25 years and

the month associated with each set of prices are specified.
Coefficients of Variation. Values can be specified for crop
and livestock prices and crop yields. ILivestock yields are

not subject to variationm.
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11. Production Plan Alternatives. Four different plans can be
speéified° They are specified as a percentage of the total
acreage operated. |

12. Programming Variables. These variables include the
beginning regource inventory, external firm employment of
family labor, consumpfion, the production plan.to be
followed, land acquisition options, financial.arrangements,
and the solvency criteria, |

Data specified in the twelve input tables are explained in this

chapter, especially in terms‘of_the data required for thié study. The
basic data required for the simulation experiments_are‘disnussed in
the first part of this chapter. The simulation experiments conducted

are discussed in the latter part of this chapter;

Basic Data

The basic data assembled for the simulation experiments conducted
for this study are‘presented'in Appendix A, Table XVIII; This
appendix table shows the data as arranged in table .form by the
simnlation program. To the right of each input table heading is the
code name which represents respective coefficients in the simulation
program, Under subheadings in Input Tables l, 3,.and.llg reference is
made to activity identifications in the linear programming tableau
from which the production plans were derived.

The arrangement of data on cards is illustrated in Appendix 4,
Table XIX. Data are presented which show the possible magnitude of

each coefficient in the twelve input tables. When the data printed in



58

one row of a table must be inputed on two cards, the second card is
identified by a "B" in column 4. All the headings, subheadings, and’

explanations associated with each table are inputed on cards.
Production Coefficients (Input Table 1

The small grain, forage, and livestock production coefficients are
expected values. The coefficients for small grain pasture avaiiable |
from October to March (SGPMCH) and from March to May (SGPMAY);igrain
sorghum stubble pasture (GSSP); alfalfa hey (ALFHAY); prairie hay
(PRARYH); and native pasture (NATPAS) represenﬁ eutpu£ from crops or
input to livestock, Except for-small grain pasture production, these
coefficients were taken from Oklahoma Agriculturel Experimeﬁt'Station
Processed Series f—h59 [14] and P-550 [810‘

Small grain pasture yields were assuied_to be a function of wheat
yields. To derive a functional relatlonshlp, small grain pasture
yields were regressed on wheat yields over a 17 year perlod (1950-66
data). The wheat yields were obtained from unpublished data at the
Stillwater Experiment Station. The smalligrain pasture yields were
obtained on the basis ef‘an estimatingbequatioﬁ derived by Walker and .
Plaxico [37, p. 21]. The resﬁlting estimeting equation for the expected
amount of small grain pasture available from October to March (Y) is

given bya

= .437998 + .009519 X (3-1)
(.005744)

where X is wheat yield in bushels per acre and the figure in

parentheses is the standard error of the regression coefficient.
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Equation (3-1) is built into the simulation program. Three times the
amount of sﬁall grain paStufe generated by this equation is the | |
expected amount of small grain pasture availéble from;OctoBer to May.
"In general, forage production up to stooling stage was_about avthird of

that produced when forage was clipped all season" [27, p. 6].

- Expenses (Input Table 2)

Small grain crop and forage expenses were based on the material
costs and the costs of custom harvesting specified in Processed Series
P-550 [8]. Machinery operating costs are computed within the o
simulation program primarily on the basis of data specified in Input
Table 6. |

Livestock expenses were based on the costs specified in Processed
Series P-459 [14], except for the purchase cosﬁs of feeder animals,
pasture, and hay. The feeder purchase prices afe presented in Input
Table 9.

Land rent per $l,OOOvland value (IR) was determined as follows:
IR = (1,000 x .035) + 8.42 (3-2)

- where ,035 is the rate of interest and 8.42 is the tax per $1;OOO land
value. Land taxes as‘well as hired labor costs were those assumed to
prevail in the study area. |

Certain overhead expensés are required at a constant level
regardless of the acres operated. However, somé of the overhead
expenses are associated with the size of the farm; An overhead expense
per farm of $1,700 was assumed. Overhead éxpensés of $l;25 and $l,OOV

per owned acre and per rented acre, respectively, were assumed.
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Labor Requirements and Family Labor
Availability (Input Table 3)

Livestock labor requirements and family labor availability are
specified as data in Input Table 3. CGCrop labor requirements are
computed within the simulation program on the basis of data specified
in Input Tables 5iand 6, The 1ivestockv1ab6r requirements were taken
~ from Processed Series P-459 [14]. The amount of family labor availéble,
200 hours per month,.was assumed to be typical of what a. farm manager

can devote to tasks apart from managerial duties.

Monthly Field Operations fInput Table 42

The division of crop labor requirements by months depends on when
the field operations are performed., Thus, fhe months;durinnghich the
field operations of each crop are performed must be specified. Months
are denoted by number. For example, July equals 7. Nine different
field operations can be performed for each crop during any month., Eéch
of the nine operations can be performed as many as three times.

Monthly field operations were based on Processed Series P-550 [8, p. 29].

Capital Investments (Input Table 5)

The current land value is an average of 1968 projected values
weighted by county acreégeé in the study area [25]. The average annual
increase in land value is an average of two sources of information.
Ordinary least—-squares regreséion was applied to (1) 1945-64 census
data [32] weighted by county acreages in thé study area and (2) an
index of Oklahoma land values [29]. Breeding stock values were obtained

from Processed Series P-459 [14]. Machinery prices are specified in
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Input Table 6. However, the month of machinery invest must be specified

as must be the months of land and breeding stock investments.

Machinery - Size, Price, .and labor
Requirements (Input Table 6)

Data regarding the purchase prices and labor requirements for
various sizes of machinery must be provided for the simulation program
in order for the program to select a least-cost machihery inventory.
Such data are specified for five sets of machinery in Input Table 6.
Rach set représents a different tractor size and contains implements
that are compatable with the tractor size.

Cash purchase prices must be specified for all machines except
the fertilizer or lime spreader. The fertilizer or lime spreader is
rented instead of purchased. Cash purchase prices for 1968‘were
obtained from dealers at BEnid, Oklahoma.

Per acre labor requirements mﬁst be specified for all implements.
The reéuirements specified were based on a field capacity formula

from the 1967 Agricultural Engineers Yearbook [2].

Tractor Combinations (Input Table 7)

Tractor combinations must alse be specified as data in order for
the simulation program to select a least-cost machinery inventory. A
tractor combination can represent up to five different tractor sizes.
The tractor size is dehoted by a set number from Input Table 6. The
combinations are such that the second tractor is no larger than the
first, the third is‘no larger than the second, and so on. As many as

240 tractor combinstions can be specified. The 55 tractor combinations

which were specified for this study are presented in Input Table 7.
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The reason for specifying these particular tractor combinations is

explained in Appendix B.

Crop prices were those expected to prevail in the study area.
For small grain, the month denotes when the crop is sold; For pasture
and hay, the month denotes when the excess is sold or the shortage
is purchased. |

Government payments were those provided by the 1969 Government
Farm Program [3, pp. 22-26]. The month specified for each kind of

payment denotes when a farmer receives the payment.

Livestock Prices (Input Table 9)

Livestock prices were specified. for the years 1968-92, The
prices were based on projections of deflated monthly prices
(1910-14 = 100) paid per hundredweight by Federally inspected slaughter
establishments for all U, S. slaughter cattle [30]. The projections
were derived through a model developed by Franzmann [13] wﬁich
considered cyclical and seasonal fluctuation as well as trend. The
projections were inflated to the 1968 price level and adjusted to
classes and grades of livestock at the Oklahoma City Market [4].

The prices specified in the table are on a per hundredweight
basis. The month specified for each set of prices denotes the time of
purchase or sale. Feeder steers were purchased during the same month

and for the same price as the steer calves sold.
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Coefficients of Variation (Input Table 102

Variation in crop and livestock enterprise returns is based on
the éoefficients of variation specified in Input Table 10; Setting
these coefficients equal to zero would yield simulation results based
on averages alone. Since a representation of price and yield
uncertainties was desired in the results of this study; coefficients
of variation were determined for crop and livestock prices and crop
yields. Livestock yields are not subject to variation;

Coefficients of variation for wheat, grain sorghum; and barley
production were based on unpublished data from the Cherokee, Woodward,
and Stillwater Experiment Stations, respectively; The data were
obtained over the period 1950-67 for wheat, 1950-63 for grain sorghum,
and 1950-66 for barley. |
| The coefficient of variation for small grain pasture available
from October to March was derived by averaging the estimates obtained
when wheat yields were held constant at several lévels; The
coefficient of variation for small grain pasture available from March
to May was based on Aanderud's study [1, pp; 42-43] which showed the
amount available until May to have 48.86 percent as much variation as
the amount available until March. |

The measure of forage sorghum production variability was based on
unpublished data from the Wbodward-Experiment Station over the period
1952-63. Grain sorghum stubble pasture was assumed to have the same
coefficient of variation as forage sorghum. The coefficient of
variation for sudan grass pasture was based on the relationship shown

in Aanderud's - study between sudan grass and forage sorghum.
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The coefficient of variation for alfalfa hay production was based
on north central area county data and'Woodward data. The coefficient
of variation derived from county data (1958-65) was adjusted upward
according to the relationship between the grain sorghum coefficient of
variation derived from county date and the grain sorghum coefficient of
~ variation derived from Woodward data. Alfalfa pasture was assumed to
have the same variability as alfalfa hay. The coefficient of variation
for native pasture production was based on Aanderud's study.

A measure of the variation in ﬁheat prices was based on 1959-65
data from Enid, Oklahoma. The coefficients of variation for grain
sorghum, barley, and alfalfa hay prices were obtained from Bulletin
B-590 [34]. Other hay and pasture prices were assumed to haveithe same
- variation as alfalfa hay prices. Bulletin B-642 [4] provided the

coefficients of variation for livestock prices.
Production Plan Alternatives (Input Table 11

Alternative production plans can be implemented during the firm's
25 years of operation. The production plaﬁ alternatives are (1) cfops,
cows, and feeders, (2) crops and feeders, (3) crops and cows, and (4)
crops only. These plans were derived through a lineer pfogramming'
model developed by Bitney [3] for the north central area. The cow-calf
activities were deleted from the model when deriving the crops only
production plan. The feeder activities were deleted from the model when
deriving.the erops—cows production plan, All liveetock activities were
deleted frem the model when deriving the crops oﬁly ﬁroduction plan.
The representative farm programmed was 560 acres of which 58 percent

was cropland and 42 percent was native pasture land.

The production plans are speeified in Input Table 11 as a



65

percentage of the total acreage operated since the firm can grow through
land acquisition. Crop acreages qualifying for government payments are
also represented in each production plan. The qualifieatioﬁs include
the additional acreages of wheat, grain sorghum; and barley which
qualify for diversion payments; the acreage of wheat which quallfles

for wheat certlflcates, and the acreages of grain sorghum and barley

which qualify for price support payments.
Programming Variabl Input Table 12

Variables important to the analysis of a growing firm are
specified in this input table. These variables include the beginning
resource inventory,-external firm employment of family_labor; |
consumption, the production plan to be followed' land. acquisition
options, flnan01al arrangements, and the solvency crlterla. _ |

Beg;nn;ng Inventory. The amount of land owned was. set at 320
acres to represent a elass III commerc1al farm. The amount of llquld
assets (cash, nohrfirm investments transferable to firm use; the,netv
value.of livestock, and crop and feed ihventories) was set at $5, COO
The amount of real estate debt was set at several different levels in
this study (the levels set are dlscussed later in this chapter) Size
one machlnery from Input Table 6 was spec1f1ed for the 320 acres of |
land. This machinery was assumed to be about one~-half worn-out.

Family Size. The number of family meﬁbers can.be"increaSed or
decreased every other year ever the 25 years. Pamily size was assﬁmed
to remain constant at five members in this study; Specifying this |
information is necessary for tax deductions aﬁd one of the consuﬁption

-functions.
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Consumption. Two consumption functions are available;_ The
first function permits a 'certain' 1evé1.of consumption plus some
percenfage of after-tax income; The second function allows consumption'
to vafy according to the level of after—-tax income and family size.

The after-tax income functional in the equétions is from the previous
year. The ievel of after-tax income prior to the first year of
simulation was assumed to be $5,000 in this étudy; The second
consumption function was used in‘applications of the model;*

Production Plan Alternatives. Any oneiof the four plans specified
in Input Table 11 can be implemented during any year; "Al11 four plans
can be employed over the 25‘years. The production plan followed in
this study varied with the.simulation experiment conducted.

External Firm Emploigen » Family labor can be employed outside
the farm firm. External firm employment can be represented in the
model by'qne of two methods. The first méthodrwas used ih this study.

The first method allows extérnal.employment of family 1éb6r if
50 percent or less of thevfamily labor available is required-on the
farm and if the size of the farm does not exceed a certain acreage. A
limitation of 960 acres was specified for this study. No more than
75 percent of the family labor available can be externally employed.
The simulation model considers external employment by month; Federal, -
state, and social security taxes are computed within the simulation
model, o

A second method involves specifying the amount of monthly
external farm income befére taxes. Federalg sfate; and social security
taxes must also be specified. This method is not subject to an acreage

limitation nor any other constraint.
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Land Acguisition. The firm's operations over 25 years are
simulated without additional land when land acquisition is not allowed.
When land acquisition is allowed, the acreages owned and rented during
each of the 25 years canvbe elther specified as data or determined by
the simulation model. o

When iand acquisition is determined by the simulation model, three
land acquisition options are aveilable. These,optioné are (1) purchase,
(2) rent, and (3) rent and purchase. The years during which land
acquisition can be.atteﬁpted depend on the coefficients specified for
(1) the year of land acquisition incrementation and (2) the last year
landvacquisition is‘permitted. In this study; the first cdefficient
was set at 5 and the second at 21. Thus, land acquisition during the
years 1, 6, 11, 16, and 21 could be attempted; A unit of land was
specified as 160 acres. Annual and total land acquisition limits were
both set at 2,240 acres.

When the acreages owned and rented during each of the 25 years are
specified as data, the coefficient for "land input" must be set equal
to "1". The acreages owned and rented can be specified for years 1-5,
6-10, 11-15, 16-20 and 21-25. Thus, a change in the acreages owned
and rented is permitted every five years.

Financial Arrangements. Interest rates on loans to purchase real
estate and non-real estate items were set at 7 and 7;5upercent,
respectively. The intereét rate for cash savings was set at 2;5 percent.
Since short term debt and caéh savings are computed on a monthly basis,
the interest rate per month for each is one-twelfth of 2;5 and 7.5

percent, respectively.
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It was specified that the annual payments on loans to purchase land,
machinery, and cows had to be made during the months in which the
investments occurred. The costs of securing these loans were set at
levels assumed to be typical in the study area.

The remaining financial arrangements varied with the simulation
experiments conducted. These arrangements include (1) alternative
payment plans on loans to purchase real estaﬁe; machiﬁe?y; and cows,
(2) the percentage of each asset value to which credit . is limited and
(3) the probabiiity of the firm remaininé sdlvent over 25 years.

Loans to purchase real estate, machinery; and cows. can be
‘scheduled on a Standard payment‘pian or a Spfingfield payment plan. By
specifying the-préper code (Standard = 1 and*Sbringfield = 2) as data
for each type of loan (real estate, machinery and cows), the simulation
program constructs the desired schedules. A Standard‘plan denotes a
constant annual tétai payment (increasing principal payment and
decreasiné interest payment). A Springfield plan‘denotes a decreasing
annual total payment‘(constaﬁt prihcipal payment and decreasing interést
payment); | | | | | |

A ioan can be completely nonramortized; partially non-amortized,
or amortized depending on data specifications of the researcher, A
loan can be non-amortized and-then amortized but not viece versa. The
number of years a loan is to be non-amortized and amortized must be
specified as data. A completely non-amortized loan is denoted by
specifying a number greater than 25. |

Loans can be refinanced when additidnél credit is needed for
investment. Suppose a loan to purchase real estate is non-amortized.

for 10 years and then scheduled on a 25 year Standard payment plan.
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If the loan is refinanced, the loan is again non-amortized for 10 years.

Assets that can be used as securify for loans inelude real estate,
new machinery, used machinery, and livestock (feeders and breeding
stock). The percentage of each asset valﬁe to which credit is limited
must be specified as data. Only real estate can be used as security
for loans to purchase real estate, Real estate can also be used-as
security for loans to purchase non-real estate items.

The solvency criteria involves specifying what the. probability
of the firm surviving over 25 years must be in.order for the firm to
pass the solvency test (relevant only when prices and yields aré‘
variable). A probability as high as .85 can be specified if the firm
growth process is replicated 35 or more times. A probability as high
as .90 can be specified if‘the firm growth process is replicated 50
times. The relétionship between the number of repliéétions and thé
magnitude of the probability is ex@lained in Appendix C;

| Miscellaneous Vafiableé. The maximum number of replications which
can be. specified is 50. Thirty-five replications.werewspecifiéd in
this study when the firm growth process was simulated under variabie
prices and yields. One replication was specified when the firm growth
process was simulated under averége prices and yields;

A coefficient for the vériable "prices and yields" must be
specified, A M"1® indiéates variable prices and’yields and a "2"
indicates average prices and yields. The coefficients in Input Table
10 do nbt have to be set equal to zero to obtain results based on
averages. | |

Results of the calrulations performed by the STNMDV and PRODUC

subroutines can be written on tape during a preliminary run and read
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off tape instead of computed during subsequent runs as discussed in
Appendix D. However, the two variables "tape input!" and ﬁcreating" must
be set equal to "1" to create a data eet oﬁ tape; In order for the
simulafion program:to read the data off tape, it is necessary to sﬁecify
a "1'" for the variable "tape inpﬁtﬁ and a "2" for the variable
"creating."

Several variables pertain to machinery investment: 4 dependability
coefficient for tracﬁors was eet‘at $25 [21, pp. 36-38]. The
coefficient represents the returne fergone as a tractor ages° That 1s,
the older the tractor the more frequent are the repalrs during crltlcal
field operations. Spe01fy1ng $25 for this coefficient. indicates: that
the returns forgone is zero the first year, $25 the second, $50 the
third, $75 the fourth; and so‘ono The dependability coefficient is
considered only when-a least~cost machinery inventory is selected.

The coefficient is not considered when annual expenses are computed.
Investment credit was set equal to zero; The maximum number of years
any machine could be kept was set at 10, The maximum number of hours
any machlne could be used per month was set at 250

Datg Cards for More Than One Simulgtion

Solution Per Computin eration

New coefficients for the programming variables in Input Table 12
can be specified forisubsequent simulation solutions in one centinuous
computing operation by adding additionalvinput cards; These cards
must specify (1) the solution number for which the new coefficients
are to apply, (2) the row number of the new coefficient;'and (3) the

new coefficient. Coefficient changes are cumulative. For example, new
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coefficients specified for solution two apply also to solution three.
If the original coefficient is desired for solution three; it must be
specified as a new coefficient for solution three. One input card is

required for each new coefficient. Its format is as follows:

Column (s) Content

1 Solution number (22)
3-5 Row number (right justified)
7-15 New coefficient (decimal in column 12)

The last card of the data deck must contain the number 9 in the first

column.
Simulation Experiments Conducted

Simulation experiments were conducted to determine the effects of
four variables on firm growth. These vafiables included methods of
land acquisition, different production plahs; alternative financial
arrangements, and levels of beginning equity in land: Attention was
focused on fhese four vériables although it was recognized that other
variables may also influence firm growth.

The method by which a farm operator acquires land is very likely
affected by a number of factbrs° The finéncial condition of the firm
may be such that land can be:acquired only if»rented; The farm |
operator may desire to expand as rapidly as possiﬁle by renting land
until an acreage operated goal is achieved (2,560 acres in this study)
and then either purchase the land rented or enjoy a higher.current
standard of family living,j Farm oﬁnership may be sﬁch an important
goal that the farm operator will only consider land acquisition through

purchase. Because a number of factors probably affect the method by
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which land is acquired, several methods of land acquisition were
employed in the simulation experiments conducted. . These methods
included (1) purchase, (2) rent, and (3) rent and purchase. -

A production plan that includes crops, cows, and feeders is most
prevalent throughout the‘study area. For this reason;,such 2 plan was
ba81c to the 31mulat10n experlments conducted However; thevproduction
plan itself may have an effect on flrm growth The capital (cashdand
_credlt) needs of livestock enterprises may compete with the oapital
needs of land acquisition so as o inhibit growth. Conversely, the
net returns from liwestock enterprises mey stimulate firm growth,F Also,
the variability of net returns may differ among production plans; This
variability may have an effect on firm growth Thus; the effects of
four productlon plans on firm growth were s1mulated The first plan
included crops, cows and feeders° The second plan included crops and
feeders. The third plan included crops and cows, but it did not include
meny more cows than did plan one because it was.more.profitable to
rent-out small grain pasture than to have it grazed by cows; Just
enough cows were includedvin plan three to utilize the. average amount
of native pasture produced. The fourth plan included only crops. Thus,
the pasture was rented-out and the hay was sold under plan four. The
four production plans are summariaed‘in Table I. The four plans are
fully descrlbed in Appendix A Table XVITI, Input Table 11.

Equity in the flrm is composed primarily of equity in land.

Several different land equity levels were considered in this study. In
1968, the average amount of real estate equity in all U. S.vfarm firms
was about 87 percent [31,‘p. 27]. This level of equity in land as well

as equity levels of 55 and 35 percent were specified in the simulation



TABLE I

PRODUCTION PIAN ALTERNATIVES INCLUDED IN THE SIMULATION EXPERIMENTS CONDUCTED?

Production Plans

Crops, Cows, Crops and Crops and Crops
and Feeders Feeders Cows Only
Tten Unit 1) (2) 3) &)
Total Land Acres 100 100 100 100
Cropland Acres 58 58 58 58
Native Pasture Acres L2 42 42 42
Cropland Organization
Wheat Acres 17 17 17 17
Grain Sorghum Acres 3 3 A 4
Barley Acres 1 1 2 2
Small Grain Pasture Acres 23 23 23 23
Forage Sorghum Acres 2 2
Alfalfa Acres 12 12 12 12
Livestock Enterprises
Feeders (ig Head 1 1
Feeders (2)°¢ Head 3 3
Feeders (B)d Head 6
Cows® Cow 3 4

8The four production plans are fully described in Appendix A, Table XVIII, Input Table 11.

Prhe feeders (1) are purchased in October and sold in May. They are wintered on small grain pasture,
forage sorghum, and cotton seed cake.

®The feeders (2) are purchased in October and sold in May. They are wintered on small grain pasture,
grain sorghum stubble, forage sorghum, and cotton seed cake.

dThe feeders (3) are purchased in October and sold in October one year later. They are wintered on
native pasture and cotton seed cake.

®The calves are born in March and sold in October.

)
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experiments conducted.

Six financial strategies were formulated to represent alternative
financial arrangements between the firm and credit agency; These sik
strategies are descriped in Table IT.

The first financial strategy was formulated to represent the most
common financial arrangement. Credit was limited to h8 66, 50, and
75 percent of current real estate, new machlnery, used machlnery, and
livestock market values, respectively. A loan to purchase real estate
was scheduled on a 35 year Standard payment plan. Loans to purchase
machinefy and cows were scheduled on three year Springfield payment
| plans. The probability of the firm renaining solvent over 25 years
was required to be at least 85 percent

Financial strategles 2—5 were formulated to represent arrangements
which credit institutions have either practiced to a limited extent
or considered practicing.,l Strategy 6 was: formulated to represent a
financial arrangement which may be implicitly practiced.

The second, third‘ and fifth financial strategies featured
modified payment plans In the second strategy, a loan to purchase
real estate was nonramortlzed for 10 years and then scheduled on a 25
year Standard payment plan. A loan to purchase real estate was
completely non-amortized in the third strategy. Loans to purchase
machinery and cows were scheduled cn five year Standard payment plans

in strategy 5.

1Information based on consultation with current and former
credit agency personnel.



TABLE IT

DESCRIPTION OF THE FINANCIAL STRATEGIES REPRESENTED IN THE SIMULATION EXPERIMENTS CONDUCTED

Financial Strategies

Financial Variables Unit 1 2 3 L 5 6
Ioans to Purchase Real Estate
Payment?2 Plan * 3 3% * 3%
Non-Amortized Years 0 10 35 0 0 0
Amortized Years 35 25 0 35 35 35
Loans to Purchase Cows and Machinery
Payment? Plan 3¢ 3¢ 8% e3¢ * 36t
Amortized Years 3 3 3 3 5 3
Percentage of Asset Value to Which
Credit was Limited
Real Estate Pct., L8 L8 L8 75 L8 L8
New Machinery Pct. 66 66 66 80 66 66
Used Machinery - Pct. 50 50 50 . 75 50 50
Livestock Pct. 75 75 75 90 75 75
Probability That Firm Solvency can be :
Maintained Over 25 Years Pct, 85 85 85 85 85 50

8\ Standard payment plan is denoted by * and a Springfield payment plan is denoted by *¥,

G
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Financial strategy 4L featured a liberal credit situation. Credit
could be obtained on 75, 80, 75, and 90 percent of current real estate,
new machinery, used machinery, and livestock market values, k
respectively. |

Financial strategy 6 featured a relatively low probability of the
frim surviving over 25 years. The probability of the firmbsurviving |
over 25 years was required to be at least 50 percent

The combinations of land acquisition options, production plans,
financial strategies, and levels of beginning equity in land
represented in the simulation experiments conducted are presented in
Table III. Effects of the six financial‘strategies on firm growth
were simulated when the production plan followed included crops, cOows,
and feeders;;the level.of beginning equity in land‘was 55 percent; and
the land was acquired: through renting and purchase. Effects of the:
three levels of beginning equity in land on firm growth were s1mulated
" when the production plan followed included crops, cows, and feeders;
financial strategy 4 was specified; and the land was acquired through
‘renting, purchase, and renting and purchase. These latter simulation
experiments also indicated what effects the three land acquisition |
options would have on firm growth Effects of the four production
plans on firm growth were simulated when the level of beginning equity
in land was 55 percent; financial strategy L, was specified; and land
was acquired through renting and purchase. |

The simulation experiments were generally conducted by making a
series of computer runs The first run involved letting the model
determine when and how much land could be acqulred under average prices

and yields. On the basis of the results obtained from the first run,
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TABLE III

THE COMBINATIONS OF IAND ACQUISITION OPTIONS, PRODUCTION PIANS,
FINANCIAL STRATEGIES, AND LEVELS OF BEGINNING EQUITY IN LAND
REPRESENTED IN THE SIMULATION EXPERIMENTS CONDUCTED

Beginning _Land Acquisition Options __

a Equity in Rent and
Production Plans Land Purchase Rent Purchase
(%) —uaFinﬁnCial“Stfategiésb- -
Crops, Cows, and Feeders (1) 35 L 4 4
Crops, Cows, and Feeders (1) 87 4 4 4
Crops, Cows, and Feeders (1) 55 L L 1-6
Crops and Feeders (2) 55 4
Crops and Cows (3) 55 L
Crops Only (4) 55 4

&The four production plans were summarized in T?ble I. The four
plans are fully described in Appendix A, Table XVIII, Input Table 11.

bThe financial strategies were described in Table IIT.
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the acreages owned and renﬁed during each of the 25 years were specified
as data and a second run was made. The second.and subsequent runs
involved variable prices and yields. If the second.ruﬁ gave an
infeasibleksolution, the acreages were adjusted and éwthird run was
made. This process of adjusting acreéges and making runsvcontinued
until a feasible solutibn was obtained or_untii it became obviéus that

a feasible solution could nof be obtained. Thé.simulatipn‘eiperiments
were condﬁcted in the above mahher té ﬁinimize‘computer,processing time

requirements.



CHAPTER IV
RESULTS OF THE SIMULATION EXPERIMENTS

The effects of selected variables on firm growth are compared in
in this chapter. The chapter is divided into three sectipns; In the
first section, alternative financial errangeﬁents are gempared;
Different production plans are compared in the second section. In the
third section, methods of land acquisition are compared as well as
levels of beginning equity in land. |

Several items are examined from each of the simulation experiments
conducted, In Chapter I, firm growth was defined as an increase in net
worth of the firm., Thus, net worth and the determinants of net worth
(assets and liabilities) are examined. Since greater net worth is
achieved in this study primarily through land acquisition, the amount
of land acquired and related resource requirements ere examined.
Capital withdrawals for consumption also affect net worth growth.
Hence, the standard of family living maintained is examined., |

Mos£ of ehe items examined are subject to variation. The
variability of two items, net worth and consumption; is illustrated
(see Figures 5 aﬁd 6 for examples). The 1owest_(ipw) end highest.
v(High) values generated during the 35 replicatiohs, the averege (Avg.)
of £he 35 replications, and the average + one sfandardrdeviation
(SL and SH) are presented for each of the 25 years. In some instances,

the net worth and consumption values are summarized only by the average
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and standard deviation. Properties of the summary. statistics are
discussed in Appendix C. Tables and figures throughout.this chapter

present simulation results derived under variable prices and yields.
Effects of Various‘Financial.Strategies on Firm Growth

The results of six simulation erperiments\are compared in this
section of the chapter. Each experiment 1nvolved a different financ1al
strategy. In‘analyzing results, it will be helpfulvto.remember unique
features of the finan01al strategles as follows. ) |

Strategy l The most conmon financ1al arrangement offered by
agricultural credit institutions.-
Strategy 2. A 10 year non-amortized loan used to purchase
' real estate. . ' o .
Strategy 3. A completely non-amortized loan used to purchase
‘ real estate. ' ' )
Strategy L. A liberal credit situation. p
Strategy 5. A modified payment plan for loans used to purchase
‘ machinery and cows. ,
Strategy 6. A relatively low probability of the firm surviving
! over 25 years. o ’ o
Details of the'financial strategies were described in Chapter 111,
Table II. |
The method of land acquisition, the beginning level of equity in
land, and the ‘production plan were held constant while conducting the
s1mulation experiments as denoted in Chapter III, Table III Land was
acquired through renting and purchase. The beginningwlevel_of equity
in land was 55 percent. The production plan included crops, cows, and
feeders (1). The production plan was summarized in Chapter III,"

Table I.
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Land Acquisition and Related Resource Requirements

Land Rented and Purchased. The acreages owned and rented during'
each of the 25 years under flnanclal strategy 1 were exactly the same
as under strategles 2, 3, and 5 when the computer runs. 1nvolved
average prices and y1elds. During the'years 1-5, 6—lO 11-15, 16-20,
and 21—25, the acreages rented totaled 160, h80 1, 4&0 2, 2h0 and
2,080 acres, respectlvely. The acreage owned remalned constant at
320 acres until year 21. During year twentyhone, 160 acres werev
purchased Because the a¢reages acquired through rentlng and purchase
under strateg1es 2, 3, and 5 were the same as under strategy 1 when
the computer runs involved average prices and yields, strategies 2, 3
and 5 were not subjected to computer runs involving variable prices
and yields. | | |

Financial strategies 1, 4,and 6 were subjected to computer runs
involving variable’prices and yields. The results of those runs are
discussed in this section of the chapter,- TableiIV presents the
acreages owned, rented,vand operated during each of the’25 years under
strategles 1, 4, and 6.

Strategy h was the only strategy under which land was purchased
over the 25 years. By the end of year twentyhone, l ,760 acres were
owned and 800 acres were rented. Strategy 6 did- not allow asvmuch
land to be rented and purchased over the 25 years as did strategy L.
But, strategy 6 was much more conduc1ve ‘to land acqu1s1tlon than was
strategy l° Eleven times as much land was rented by the end of,year
él‘under strategy 6 asiunder strategy 1. - Only léO acres were rented

under strategy 1 over the 25 years. 'Theﬂléo acres were rented during



TABLE IV

IAND CWNED, RENTED, AND OPERATED OVER 25 YEARS WHEN
TAND WAS ACQUIRED THROUGH RENTING AND PURCHASE
- UNDER SELECTED FINANCIAL STRATEGIES2
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Financial Strategiesb

Years 1 L 6
R Acres Owned- - -~ = - - - - -
1-5 320 320 320
6-10 320 640 320
11-15 320 960 320
16-20 320 1,280 320
21-25 320 1,760 320
——————— Acres Rented- - - - - - - - -
1-5 160 1,920 - 160
6-10 160 1,920 320
11-15 160 1,600 480
16-20 160 1,280 1,120
21-25 160 800 1,760
——————— Acres Operated- - - - - - - -
1-5 480 2,240 480
6-10 480 2,560 640
11-15 480 2,560 800
16-20 480 2,560 1,440
21-25 480 2,560 2,080

aFarm'size'before simulation was 320 acres of owned land.

bThe financial strategies were described in Chapter III, Table II.
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year one.l

Considerably more land was acquired over the 25 years under
strategy 4 than under strategy 1 because a much greater amount of
credit could be obtained on various assets. From land alone; only
$2,275 of additional credit could be obtained under strategy 1 during
year 1 while $22,752 of additional credit could be obtained under
strategy 4. Consequently, only 160 acres were rented under strategy
1 during year 1 while 1,920 acres were rented under strategy 4.

Net returns from the 2,240 acres operated under strategy 4 during
the years 1-5 resulted in the firm accumulating an amount of cash
savings sufficient to purchase 320 acres during year 6. Throughout
the remainder of the planning horizon, the credit that could be
obtained on owned and purchased land (land appreciated in value)
allowed the firm to purchase additional acreages. In contrast, the
480 acres operated under strategy 1 did not provide sufficient net
returns for the firm to rent additional land during subsequent years.
Per acre costs of overhead and machinery were considerably higher when
480 instead of 2,240 acres were operated.

More land was rented over the 25 years under strategy 6 than
under strategy 1 because the minimum required survival probability was

50 instead of 85 percent. ILiabilities generally increased during each

lTwo simulation experiments were conducted in which external
employment of family labor was not allowed. These two experiments
involved financial strategies 1 and 6. Strategy 4 was not subjected
to such an experiment since more than 960 acres were operated annually.
Land could not be acquired when external employment of family labor was
not allowed. In fact, the firm could not pass the solvency test when
external employment of family labor was not allowed.



year additional land was rented due to operating and investment
(machinery and breeding stock) capital requirements. The extent to
which liabilities increased depended on prevailing economic and
climgtic conditions. When conditions were favorable during a
replication, only a small amount of credit was needed, however, a
large amount of credit was needed when conditions were.adverse. These
liabilities were not always adequately secured. More land was rented
under strategy 6 because, of the 35 replications; strategy 1 required
that liabilities be secured every year during 1l more replications.
Least~cost machinery inventories for selected acreages, the annual
cost of each inventory, and the labor requirements for each inventory
are presented in Appendix B, Table XXII. Trade intervals for different
machines are also discussed in Appendix B. By comparing Tables IV
and XXIT, the machinery requirements can be obtained. for the acreages
specified in Table IV. For example, size 1 machinery was required to
operate 480 acres while size 4 and 1 machinery was required to operate
2,560 acres. |
Labor Requirements. A substantial amount of labor was required to
operate 480 acres with size 1 machinery relative to the amount of labor
required to operate 2,560 acres with size 4 and 1 machinery. The crop
and livestock labor requirements are presented in Table V. About
2.38 hours of labor per acre were required for crop. and livestock
enterprises when size 1 machinery was employed to operate 480 acres.
About 1.67 hours of labor per acre were required for crop and
livestock enterprises when size 4 and 1 machinery was employed to

operate 2,560 acres.



TABLE V

IABOR AND CAPITAL REQUIREMENTS OVER 25 YEARS WHEN IAND WAS ACQUIRED THROUGH
RENTING AND PURCHASE UNDER SELECTED FINANCIAL STRATEGIES

- Crop and ILivestock Labor New Investment Capital Average Operating Capital

Requirements Under Requirements Under Requirements Under
Financial Strategies Financial Strategies Financial Strategies®
Year 1 4 6 1 4 v 6 1 4 6
------ Hours- = - - - - - ==« Dollars- -~ - - - = - - - - -~ -~ -
1 793 2,362 793 2,723 35,166 2,723 18,473 75,273 18,473
2 1,141 4,065 1,141 24,102 111,676 24,102
3 1,11 4,065 1,11 23,948  110,76L 23,948
4 1,141 4,065 1,141 L6 23,208 107,140 23,208
5 1,141 4,065 1,141 Lo, 22,607 103,700 22,607 .
6 1,141 4,024 1,163 7,050 109,413 11,852 21,778 109,017 26,280
7 1,141 4,267 1,287 22,426 118,878 29,895
8 1,11 4,267 1,287 361 22,505 119,152 29,982
9 1,141 4,267 1,287 347 23,807 125,724 31,701
10 1,11 4,267 1,287 24,549 130,474 32,632
1 1,141 4,267 1,329 92,799 11,066 25,503 136,529 38,92,
12 1,141 4,267 1,451 1,058 25,799 139,823 43,235
13 1,141 4,267 1,451 5,518 25,228 135,993 42,205
1 1,141 4,267 1,452 556 24,898 135,004 41,652
15 1,141 4,267 1,451 12,168 24,025 128,421 39,811
16 1,141 4,267 2,123 6,456 107,576 13,400 23,349 128,045 58,146
17 1,141 4,267 2,613 347 24,311 132,428 72,122
18 1,141 4,267 2,613 697 24,593 133,410 72,764
19 1,141 4,267 2,613 25,573 138,459 75,559
20 1,141 14,267 2,613 _ 5,532 934 26,598 143,84, 78,657
21 1,141 4,267 3,284 164,987 18,183 27,350 149,330 103,632
22 1,141 4,267 3,774 556 801 27,437 154,462 118,887
23 1,141 4,267 3,77% 27,254 153,074 117,701
24 1,141 4,267 3,774 13,226 902 26,745 148,595 115,231
25 1,141 4,267 3,77 347 26,164 146,543 112,416

8Standard deviations ranged from $404 to $4,146.

cCo
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Labor requirements were also distributed more uniformly throughout
the year when size 4 and 1 instead of size 1 machinery was employed.
Labor requirements ranged from a low of 2,72 percent of the total during
December to a high of 19.46 percent of the total during June when size
1 machinery was employed. The low and high were 3.87 and 15.21 percent
of the total during December and June, respectively; when size 4 and 1
machinery was employed.

The crop labor requirements are presented in Appendix B, Table
XXII. By comparing Tables V and XXII, the livestock labor requirements
can be obtained. Livestock on the 480 acre farm required 443 hours of
labor while livestock on the 2,560 acre farm required 2;362 hours of
labor.,

Capital Reguirements. Investment and average operating capital
requirements are presented in Table V.2 By summing the two types of
cépital, average total capital requirements can be obtained. Total
capital represents the total amount of capital used and includes
owned as well as borrowed capital.

The investment capital requirements in Table V represent capital
outlays for land, machinery, and breeding stock in the year indicated.
In the case of land and breeding stock, the values represent net
investment (addition to the firm's stock of capital). In the case of
machinery, investment replaces worn-out capital (replacement

investment) and/or increases the stock of capital (net investment).

2The annual average operating capital requirements presented in
Table V are referred to in the text as operating capital requirements.
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Capital outlays‘for the purchase of feeders are included in operating
capital,requirementsa. |

lnvestment in machinery of a larger size was unnecessary under
strategy 1. The size l.machinery contained.in the beginning inventory
was sufficient to operate 480 acres. The $2,723 1nvestment capital
required during year 1 was for breeding stock. Investment capltal was
required during the other'years when maehlnery'was traded

Investment in machinery of a larger size and.in breeding stock was
necessary during years 1 and 6 under strategy A During the other
years, investment capital was required when machlnery was traded and
when land was purchased. The purchase of land required substantial
amounieof investment capital. For example, the;purchase of 320 acres
during jear 11 required $92,799 of investment capital;

Investment in machinery of a larger size was necessary under
strategy 6 during years 6 and 11. Duringlyears‘lé.and,2l; machinery
of the same size and samller was added to the machinery inventory.'
Since the acreage operated‘was expanded.during years l;,é; ll;‘lé and
21, investment in breeding stock was necessary during each of these
years. | | |

Operating capital requirements were much greater than investment
capital requirements during each of the 25 years under strategies 1
and 6 since additional land was never purchased under those two
strategies. Even under strategy A, which allowed a substantial amount
of land investment, operating capital requirements were greater than
investment capital'requirementS‘during 23 of the 25 years, Only during
years 6 and 16 were investment capital requirements ‘greater than

operating capital requirements°
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Operating capital requirements were not subject to much annual
variation. The standard deviations under gll strategies were less than
$4,146 during each of the 25 years. The higher the averages, the higher
the standard deviationso Thus, the standard dev1ations ranged from
$404 to $900 under strategy 1. In contrast, the standard deviations
ranged from $1,842 to $4,146 under strategy’h; The upward trend‘and
cyclical movement of operating capital requirements_omerwtime for a

given acreage resulted from the movement of feeder purchase prices.
Financial Condition of the Firm

Assets. The assets accumulated over 25 years-under financial
3

strategies 1, 4, and 6 are presented in Table VI. The values are the
average total assets of the firm at the end of each year, Averages for
each year were derived from 35 replications of the firm's operations
over 25 years. N | |

' Assets increased under all strategies as.a result of cash savings
accumulation, an upward trend in feeder prices, land- value appreciation,
and investments° Sharp increases resulted when investments occured
in machinery, breeding stock and land.

The 25 year accumulation of assets under strategy 4 weas-much
greater than under strategies 1 and 6 Under strategy 4, assets
increased from $156, AAB during year 1 to $731,549 during year 25,
Assets under strategies ] and 6 were the same ($93, 169) during year 1

since the same amount of land (480 acres) was operated under both

3The asset averages across replications presented in Table VI are-
referred to in the text as assets.



TABLE VI

ASSETS AND LIABILITTES OVER 25 YEARS WHEN IAND WAS ACQUIRED THTOUGH

RENTING AND PURCHASE UNDER SELECTED FINANCIAL STRATEGIES

Asset Averages Under
Financial Strategies

Liability Averages Under

Financial Strategies

Year 1 A 6 1 L 6
—————————————————— Dollars- - = = = = = = = = = = = = = = = - -~
1 93,169 156,443 93,169 43,237 117,713 43,237
2 94,745 157,668 94,745 40,962 96,451 40,962
3 95,944 157,121 95,944 40,491 86,681 40,491
4 96,621 154,341 96,621 39,908 77,181 39,908
5 97,344 151,751 97,344 39,333 67,528 39,333
6 102,063 253,212 108,420 45,852 173,606 53,688
7 103,051 253,951 109,171 45,960 166,352 52,899
8 104,298 255,957 110,233 45,221 145,627 51,248
9 106,785 264,463 112,950 45,265 1,8.228 50,703
10 108,888 270,695 115,157 45,430 142,934 50,315
11 111,044 369,945 127,040 45,145 228,738 644,139
1 112,657 375,578 128,246 b, 695 223,092 61,150
13 113,507 379,181 128,212 43,596 216,069 57,520
v 114,799 380,783 128,481 43,812 208,328 55,311
15 115,261 386,079 127,905 43,86L 212,688 53,683
16 119,692 491,473 150,998 49,801 312,450 78,848
17 120,966 497,278 151,980 50,842 312,898 76,583
18 122,331 503,624 153,179 51,276 309,839 74,057
19 124,41, 513,349 156,480 51,467 305,350 71,217
20 126,807 5275235 161,145 51,819 307,536 70,251
21 128,787 700,729 192,524 51,818 468,359 101,948
22 130,539 709,251 193,665 52,140 466,972 93,427
23 131,594 715,649 192,699 51,781 462,078 85,451
24 132,355 727,249 190,891 51,768 470,905 80,182
25 133,098 731,549 188,493 51,721 467,393 73,334
———————————— Standard Deviation Range ($1,000) = = = = = = = = = = = = =
1-25 0-1 2-5 0-4 1-9 7-34 1-16

0O
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strategies during year 1. By the end of year 25, however, assets
under strategy 6 were $55,395 greater than under strategy 1.

The 25 year accumulation of assets under strategy 4 was substan-
tial even when land value appreciation was negated. Without land value
appreciation, assets under strategy L, increased from $156,443 during
year 1 to $507,677 during year 25. In contrast, assets decreased from
$93,169 to $92,394 over the 25 years under strategy 1. Under strategy
6, assets increased from $93,169 to $14,7,789 over the 25 years. The
asset values without land value appreciation were derived by adjusting
the values in Table VI.

Assets over the 25 years were not subject to much annual variation.
The range in standard deviations under each strategy over the 25 years
is denoted toward the bottom of Table VI. The standard deviations
under all strategies never exceeded $5,000 during any of the 25 years.
The higher the asset avérages, the higher the asset standard deviations.
Thus, assets under strategy 1 varied the least while assets under
strategy 4 varied the most. Assets varied primarily because of the
variability associated with livestock prices.

Liabilities, The liabilities that existed during each of the 25
years under financial strategies 1, 4, and 6 are presented in Table
VLZ‘L The values represent the average total debt that existed at the
end of each year. Averages for each year were derived from the 35
replications of the firm's operations over 25 years.

Ligbilities were considerably higher under strategy 4 than under

AThe liability averages across replications presented in Table
VL are referred to in the text 8s liabilities.
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vstrategies 1 and 6 since substantial acreages were purchased under
strategy L while land.was rented under strategies 1 and 6; Iiabilities
under strategy 4 ranged from a low of $§7;528 during year 5 to a high
of $468,359 during year 21, Iiabilities ranged from $39,333 to

$52,lh0 under strategy 1. Under strategy 6, liabilities ranged from
$39,333 to $101,948. | |

Although larger amountis of debt ex1sted under strategles L and 6
than under strategy 1, the liabilities assoclated w1th a given
acreage under strategles L and 6 were gradually reducedo Under
strategy 1, each t1me a machinery investment 1ncreased 11ab111t1es,
such as during years 6 and 16, 11ab111t1es remained relatively constant
at the'higher level. In effect, large amounts of debt were associated
with expansion of the firm. But, the larger firm was aslo characterized
by a greater loan repayment capaclty,

The 11ab111ty standard deviation ranges, denoted toward the bottom
of Table VI, indicate that 11ab111t1es were the most varlable under
strategy 4. The 11ab111ty standard deviations under strategy L
ranged fron $7,000 to $3h,000 over the 25_yearsu Slnce the liability
averages were. theAlouest under strategy 1, the 1liability standard
dev1atlons were -also the lowest under strategy 1, rang1ng from
$1 OOO to $9,000 over the 25 yearso Llabllltles were more varlable
‘ than assets prlmarlly because of the varlablllty of short term debt.

Net Worth. The net worth achieved durlng each of the 25 years
under each of the three financial strategdes is presented in Figure
5, The figure contains four graphs. The net uorth averages'are~
compared in one graph. Individual attention is'given to the net worth

achieved under each financial strategy in the other three graphs.
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The greatest growth ir net worth was exhibited by strategy 4. The
average annual increase in net worth after the'firstryear_wasi$9,254 |
as determined by ordinary least-squares regressionov The_average
grqwth is net worth under strategy 1 was about the,samevaS‘under

strategy 6 until year 13. Thereafter; sprategy.é allowed net worth to
grew-much more on the aVerage.than did strategy l; The..average annual
increases in net worfh under strategies 1 and 6 after the first year
were $1,243 and $2,469, respectiveiya‘ ” | |

Heteroscedasticity describes the patfern of variation exhibited
by the three strategleso That is, ﬁhe variability.of‘net worth;}“=
1ncreased as average net worth 1ncreased The ne£ worth standard»
deviations under strategy 4 ranged from a low of $h;165 during year 1
to a high of $34, 638 during year 24, The lowest standard deviation
under strategies 1 and 6 was $1,065 and occurred durlng year 1. The
hlghest standard deviation under strategy 1 was $9,04,3 and occurred
during year 25. Under strategy 6, the hlghest standard dev1at10n

($15,622) occurred during year 23.
Standard of Family Iiving Maintained

Consumption levels during each of the 25 years under finaneial
strategies 1, L, and 6 are preeented'in Figure 6. Four graphs‘are
presented in Figure 6. In one graph, the consumption averages under
the three financial strategles are compared Capltal w1thdrawals for
consumptlon under each of the flnan01al strategles are summarlzed in
the other three graphso

The consumptlon averages were the hlghest under strategy 4 durlng

all but four of the'25 years. Durlng those four years, the-
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consumption averages under strategy 6 were the highest. The
consumptidn averages under strategy 6 were about the same aé under
strategy 1 until year 18. Thereafter, the consumption averages were
considerably higher under strategy 6 than under strategy 1.
Strategies 1, 4, and 6 allowed average consumption levels over the 25
yearsbof $3,991, $6,973, and $4,780, respectively. |

'Inves%ments emphasize savings.rather than consumptioh. Thus, the
land investments that occurred under strategy 4 led to consumption
aVeréges that declined‘over the 25 years. The pﬁrchase of land
increased interest payments which decreased after-tax income.and
consumption (consumption was a function of -after tax income). In
contrast, the consumption averages generally increésed over the 25 years
under strategy 6 because land was rented instead of purchased.
Expansion of the firm through renting increased after-tax income and
consumption,

The consumption averages under all threé strategies varied
considerably over the 25 years, Most of fhis variatioﬁ wag due to the
cyclical movement of feeder prices (explained later in this chapter),.
The acquisition of,additional land aléo influenced cbnsumption. After-
tax income was low during years when addiﬁionél land was acquired |
because one-half the‘cash rent had to be paid and field bperations-
performed fér crops from which feturns were not forthcoming until
during the fd1lowing:year. ,Thus;:CQﬁsumption was low during the year
following thé year of land acquisition. In addition, the age of
machinery and machinery investments influenced after-tax iﬁcome and
consumption. The older the machinery; the émaller‘the deductions from

taxable income for depreciation (20 percent declining balance method
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of depreciation)o- However, the deductions from taxable income for
repair costs increased as the age of machinery increased: If a loan
was needed for machinery investment (loans’were usually needed},
interest payments were deducted from.taxable income for. at least‘three
years. BExactly three years of interest pajments were.required unless
a loan was renewed. |

./A considerable amount of annual variation in consumption was.also
exhibited. The lowest level of consumption allowed was. $3 196 for a
family of five, Minimum consumption levels occurred at least once
during each of 25 years under all three strategies; Howroften the
minimum level or any other level of consumption occurredmduring each
year's 35 replications is not given in the’graphs presented in
Figure 6. But, probability statements can be made. concerning
consumption levels with the aid of Tchebycheff’s 1nequality This
inequality and the reason for using it are explained in Appendix C.
According to Tchebycheff's 1nequality, the probability of a
deviation less than two standard dev1ations from the mean is greater
than .75, In calculating dev1ations, the minimum level of consumption
' allowed constitutes the lowest poss1ble level of consumption.

The level of consumption that could be maintained 1s potentially
higher almost every year under strategy 4 than under strategies l and
6, During year 10, for example, the - probability is at. least 75 that
consumption will lie between $3, 70h and $lh 232 under strategy L.
Under strategies 1 and 6 making the same probability statement for
year 10 yields intervals ranging from $3, l96 to $5, 70l and from

$3,196 to $6 514, respectively°
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Effects of Various Production Plans on Firm Growth

Four simulation experiments were conducted to determine the effects
of production plens on firmvgrowth. The major enterprises incIuded in |
each plan were as follows::
| | Plan 1. Crops, cows, and feeders
Plen 2. Crops and feeders
Plan 3. Crops and cows:
Plan 4. Crops only
The four plans are fully described in Appendlx A, Table XVIII Input
Table 11. A summary of the crop acreages and Ilvestock numbers in
each plan was presented in Chapter III, Table I.

While conducting the 31mulatlon experlments, the method of land
acquisition, the'beglnnlng level of equity in land, end the financial
strategy were held constant as’denoted“in_Chapter'III,ITablefIII -. land
was acquired through renting;end purchaee, the beginning level of
equlty in land was 55 percent ‘and financial strategy 4 was followed.
The remaining section of this chapter is devoted to comparing the

effects of the four production plans-on firm growth°

Land Acquigition and Related Resource Requirements

Tand Rented and Purchaged The acreages of land owned, rented
and operated durlng each of the 25 years under production plans 1r3
are presented in Table VII Productlon plan 4 (crops only) is not
included in Table VIT because the'flrm solvency test could not be

passed when the production plan included only crops.



TABLE VIT.

IAND OWNNED, RENTED, AND OPERATED OVER 25 YEARS WHEN
IAND WAS ACQUIRED THROUGH RENTING AND PURCHASE
o UNDER VARIOUS PRODUCTION PLANS2

Production Plansb

Crops, Cows Crops and Crops and

and Feeders ‘Feeders ' - Cows-

Years (1) (2) - (3)
———————— Acres Owned- - - - - = - = - = =

1-5 320 320 , 320
6-10 640 320 480
11-15 960 640 800
1620 1,280 800 960
21-25 1,760 1,120 1,120
———————— Acres Rented- - = - = = = = = - -

1-5 1,920 1,440 2,240
6-10 1,920 2,240 2,080
11-15 1,600 1,920 1,760
16-20 1,280 1,760 1,600
21-25 800 1,440 1,440
B Acres Operated- = - = = = - = - - =

1-5 2,240 1,760 2,560
6-25 2,560 2,560 2,560

aFarm size before simulation was 320 acres of owned land.

bThe production plans were summarized in Chapter III, Table I.
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Under plan 4, the firm could not rent additional land énd pass
the solvency test nor could it continue operating the 320 acres of
owned land over 25 years and pass the solvency test The test could:
not be passed primarily because 42 percent of the 1and&0wned,and rented-
in consisted of native pasture. An acre of‘native,ﬁasturq was rented-
out for $3.30 on the average. An acre of land was rented-in for $10.2)

5

to $15.73.” Pasture was always rented-out and hay was always sold |
under plan 4 since livestock was not available through which to
market the forages.

Plan 1 allowed the most land to be purchased over the 25 years
(see Table VII). Although the maximum acreage (2,240 acres) could not
be rented during year one, 320 acres were purchased during yeér 6. By
the end of year 21, more than two-thirds of the land operated was
owned.

Plan 3 allowed the most rapid expansion of the finm; The maximum
acreage was rented during year 1. During yeaf six, 160 acres were
purchased and by the end of year 21 about 44 percent of the land
operated was owned.

The least amount of land was rented during year l,undér plan 2.
Land could not even be purchased under plan 2 until year 11, However,
by the end of year 21, the acreages owned and rented under plan 2 were
the same as under plan 3.

The purchase of feeders under plan 2 required a much greater

amount of capital than did the purchase of cows under plan 3.

5Land rent was a function of land value. The land value increased
annually at a rate of $5.30 per acre.
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Consequently, firm expansion was slower under plan 2 than under plan 3.
The feeders, however, provided greater net returns than did the cows.
The net returns from feeders eventually allowed ss much land to be
purchased under plan 2 as under plan 3.

The capital requirements of feeders also prevented the maximum
acreage from being rented during year 1 under plan 1; Yet; 320 acres
were purchased in year 6 under plan 1 that could not be purchased under
plan 2, Under plan 1, however, L80 rented acres were a source of net
returns unavailable under plan 2 dﬁring the first five years of the
planning horizon. Also, approximately the same number of feeders were
included in both plans 1 and 2 during the first five years while plan 1
also included cows.

Greater acreages were puréhased later in the planning horizon under
plan 1 than under plan 2 because plan 1 allowed more land to be
purchased early in the planning horizon. The land purchased early in
the planning horizon was an important source of security for later land
investments, especially because of land appreqiation. For example,
the land purchased’during year 6 for $42,160 per 160 acres was worth
$46,4L00 during year 11.

Least-cost machinery inventories for selected acreages are
presented in Appendix B, Table XXII. By comparingLTables VII and XXIT,
the machinery requirements can be obtained for the acreages specified
in Table VII.

Labor Reguirements. The crop and livestock labor requirements
under production plans 1-3 are presented in Table VIII. The following
comparison of labor requirements among the‘threé plans is made after

. year 6 when the same amount of land was operated under all three



TABLE VIII

TABOR AND CAPITAL REQUIREMENTS OVER 25 YEARS WHEN IAND WAS ACQUIRED THROUGH
RENTING AND PURCHASE UNDER VARIOUS PRODUCTION PIANS

Crop and Livestock Labor

Requirements

Under

Production Plans

New Investment Capital
Requirements Under
Production Plans

Average Operating Capital
Requirements Under
Production Plans®

Year b 2 3 1 2 3 1 2 3

------- Hourg = - - - -~~~ - === -+ - -Dollars- -« =~ » = = = = = = = = =~ =~
1 2,362 1,929 1,870 35,166 22,956 46,763 75,273 72,859 24,629
2 4,065 3,393 2,846 111,676 102,711 61,317
3 4,065 3,393 2,846 110,764 101,843 61,297
L 4,065 3,393 2,846 INRS 876 107,140 98,25, 60,965
5 4,065 3,393 2,8,6 Luh 907 103,700 94,670 60,808
£ 4,021 3,890 2,846 109,413 23,478 45,029 109,017 118,229 61,452
7 4,267 4,556 2,846 697 118,878 134,415 63,248
8 4,267 k4,556 2,846 361 5,879 119,152 134,718 62,877
9 k4,267 k4,556 2,846 347 709 125,724 134,674 63,845
10 1,267 k4,556 2,846 130,474 149,478 64,309
11 4,267 4,556 2,8,6 92,799 92,799 108,495 136,529 156,826 64,173
12 4,267 4,556 2,846 1,058 697 709 139,823 161,380 68,353
13 4,267 4,556 2,846 5,518 5,879 697 135,993 156,774 68,495
1 4,267 4,556 2,846 135,004 155,216 69,154
15 k4,267 4,556 2,846 12,168 12,168 5,170 128,421 147,082 68,744
16 L ,267 L,556 2,846 107,576 56,575 54,218 128,045 145,675 69,850
17 4,267 4,556 2,846 347 709 132,428 148,893 72,029
18 4,267 4,556 2,846 697 697 133,410 150,279 72,470
19 4,267 4,556 2,846 697 138,459 156,890 73,184
20 4,267 4,556 2,846 5,532 5,170 709 143,844 164,380 73,602
21 4,267 4,556 2,8,6 164,987 110,468 70,576 149,330 170,806 73,371
22 4,267 L,556 2,816 5,170 154,462 174,653 75,842
23 4,267 4,556 2,86 153,074 172,820 76,935
2L 4,267 L,556 2,846 13,226 12,865 709 148,595 167,269 77,672
25 b, 267 4,556 2,846 347 709 697 146,543 164,091 78,171

85tandard deviations ranged from $424 to $5,090.

TOYT
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production plans.

Plan 2 which included feeders required considerably more labor than
plan 3 which included cows. Plan 1 which included feeders and cows in‘
about a 6:1 ratio required almost as much labor as plan 2; Plan 2 |
contained about 4.5 feeders for every cow in plan 3. Under plans 1, 2,
and 3, the crop and livestock labor requirements were 4;257; A;556, and
2,846 hours, respectively, when 2,560 acres of land were Operated.

The crop labor requirements wefe less than one;half_of the total
(crop and livestock labor requirements under‘all threé plans;' Crops
required 1,905 hours of labor under pians_l and 2 when 2;560 acfes
 were operated. Forty-two hours less or 1,862 hours of labor wére
required by crops under plan 3 when 2,560 acres were operated. Crop
labor requirements for other acreages can be detérmined by feferring
to Appendix B, Table XXII, The labor requirements presenfed_in Table
XXIT apply directly to plans 1 and 2. The labor requirements can be
appliéd to plan 3 after they are adjusted downward by 27 percent.

Capital Reguiremengg, Investment and average operating capital
requiremenfs‘ére presented in Tablé VIIie Capital outlays for Breéding
stbck were unnecessary uﬁder productién plan 2. Likewise, capitél .
outlays‘for feeders were unnecessary ﬁnder plan 3,

Operat;ng capital requirements were about twice as high under
plan 2 as under plan 3 when the same acreage was‘operated ﬁnder both
plans (years 6-25). Operating capital requireﬁents were also very high
under plan 1. Total operatingvcapital requireﬁents over the 25 yeérs
under pléns 1, 2, and 3 were‘$3,215,758,<$3,53A;885; and $1,666,792,
respectively. The totals were derived by summing vertically the-thfee

columns of operating capital requirements presented in Table VIII.



103

The cyclical movement of feeder purchase prices over the 25 years
-can be exemplified by the operating'capital requirements under plan 2.
For example, during years-8,‘lb, 12, lh,vand 16, operating eapital
requirements were $134,718, $149 478, $161 380, ‘$155n216: and $1h5 67L,
respectiveljr° The upward movement of operatlng capltal requlrements |
over time resulted from the trend in feeder prices and the interest
payments associated with land 1nvestment, |

Operating capital requirements were not subject to-ﬁuch'annual
varlatlon° The standard dev1at10ns under all plans were less than
$5, 090 during each of the 25 years, Under plan 3, the standard
dev1at10n for 0perat1ng capltal never exceeded $2, 818 _The standard»
dev1at10ns were hlgher under plans 1 and 2 than under plan 3 |

primarily because of feeder price varlablllty

Financial Condition of the Firm .

Assets. Production plan 1 allewed'the greatest.aecumulation of
assets over the 25 years. Asset averages under productien plans 1-3
are presented in Table IX. Under planbl assets increased frem‘
$156 LL3 durlng year 1 to $731,5L9 durlng year 25, an 1ncrease of L68
percent. In contrast, assets 1nereased by 345 percent under plan 2.
Under plan 3, assets increased by 360 percent° At the end of the: 25
year planning horizon, the accunulatlon of assets under plan 1 was
greatervthan under plans 2 and 3 bp L5‘and 63 percent;_respectively°

Assets were the highest under plan,l durlng the years 1-5
because of the contrlbutlon of feeder values to assets During the
remaining 20 years, assets were the hlghest under plan 1 primarily:

because of land investment. During the'years 1-5, more land was



ASSETS AND LIABTIITIES OVER 25 YEARS WHEN IAND WAS ACQUIRED THROUGH

TABLIE IX

RENTING AND PURCHASE.UNDER VARIOUS PRODUCTION PLANS

Asset Averages Under
Production Plans

Ligbility Averages Under

Production Plans

Year - 2 3 1 2 3
e Dollars- = = = = = = === = = = = = = = = = -
1 156,443 146,408 124,904 117,713 112,773 76,908
2 157,668 147,680 127,717 96,451 97,963 63,800
3 157,121 147,096 122,931 86,681 92,261 50,645
b 154,341 143,942 119,752 77,181 86,182 39,476
5 151,751 141,467 125,656 67,528 80,471 36,794
é 253,212 170,125 174,351 173,606 119,900 79534
7 253,951 168,949 178,370 166,352 109,494 77,908
8 255,157 169,221 186,189 154,627 96,213 81,193
9 261,463 178,376 191,009 148,228 91,498 78,358
10 270,695 184,358 195,194 142,934 87,549 75,859
1 369,945 283,388 294,357 228,738 174,235 174,28,
12 375,578 287,651 297,598 223,092 170,158 170,749
13 379,181 288,776 304,810 216,069 164,505 167,186
7 380,783 287,953 308,527 208,328 157,115 165,103
15 386,079 289,736 311,507 213,688 161,767 164,920
16 491,473 342,031 362,242 312,450 210,451 211,543
17 497,278 345,659 361,389 312,898 210,241 209,497
18 503,621 349,750 365,347 309,839 206,861 207,941
19 513,349 358,404 368,495 305,350 202,209 205,819
20 527,235 371,555 372,424, 307,536 204,861 206,097
21 700,729 488,931 437,237 468,359 312,123 271,517
22 709,251 194,270 441,907 466,972 309,968 274,685
23 - 715,649 496,743 443,743 62,078 304,560 272,208
2 727,249 503,716 445,962 470,905 312,196 272,823
25 731,549 503,594 149,228 467,393 . 307,615 273,666
e e e f—m e - Standard Deviation Range ($1,000) = = =~ = = ~ = - = = = - - -
1725 25 2-5 L-18 7-34 434 0-31

2T
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operated under plan 3 than under plan 2 (see Table VII). Yet, assets
were higher under plan 2 than under plan 3 during those five years
(see Table IX). Assets were higher under plan 2 than under plan 3
because the feedersrcoﬁtributed more to assets than did the cows. For
example, the feeders in plan 2 contributed $51, 156 to the $146, 408 of
assets which existed at the end of year 1 In contrast the cows in
plan 3 contributed onlj $17,050 to the $124,904 of assets which existed
at the end of year 1. Assets were also ﬁigher under plah 2 than under
plan 3 during the years 21-25 because of the contribution of feeder
values to assets° During the years 6-20, assets were hlgher under
plan 3 than under plan 2 beeause of land 1nvestment,

The range in standard dev1at10ns under each plan over the 25
years is shown at the bottom.of Table IX. Although_ the standard
deviations were not very great, they were the highest under plan 3.
Assets varied the most under plan‘3 primarily becaﬁse.of"the
variability‘of cash savings, .Only under plan 3 did_ any significant
amount of cash savings occur annually durlng the repllcatlons ‘Assets
varled under plans 1 and 2 primarily because of the variability of
feeder prices. The more feeders, the greater the varlablllty of
assets, Thus, assets were more varlable under plan 2 than under plan
) , :

Iiabilities. During 21 of the 25 years, liabilities wefe the
highest under production plan 1 (see Table IX) Iiabilities were the
highest under plan 2 during the years 2-5, Iiabilities were hlgher
urider plan 2 than under plan 3 during the years 1-10 and 21-25.

During the years 11-20, liabilities were approximately the same under

plans 2 and 3.
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Liabilities were the highest under plan 1 mainly because of the
real estate debt. Ligbilities weré higher under plan 2 than under
plan 3 during the years 1-10 primarily due to the debt associated with
the purchase of feeders. During the years 21-25, both land investments
and feeder purchases were_respdnsible for liabilities being higher under
plan 2 than under pian 3.

The annual variation in liabilities was about the same under the
three plans. The range in standard deviations under each plan over the
25 years is presented in Table IX.

Net Worth, The greatest growth in net worth was achieved under
productioh plén 1 (see Figure 7). The second highest net worth at
the end of 25 years was achieved under plan 2. Plan 3 allowed the
least amount of growfh in nét worth. From the end of year 1 to the
end of year 25, average net worth increased 6829 583, and 366 pércent,
respectively, under production plans 1, 2, and 3. |

The net worth averages were the highest under plan 3 during the
first eight yéars.of the planning horizbno Howeﬁer, the net worth
averages under plan 3 were the lowest during the last six years of the
planning horizon. During the first 19 years ofrthe planning ﬁorizon;
the net worth averages under plan 2 were the lowest.

The annual variation in net worth did not diffef much among the
plans.when average nét worth was about the same under all three plans

during a given year. For example, average net worth was approximately -

6The linear programming analysis from which the production plans
were derived indicated that annual returns over variable costs were
the highest under production plan 1. Production plans 2 and 3 were
the second and third most profitable plans, respectively.
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$114,000 under plans 1 and 3 during year 9. During year 20; average
net worth was approximately $166,000 under plans 2 and 3; The net
WOrth standard deviation‘was approximately $1h;OOO during year 9 under
plans 1 énd 3 and approximately $30,000 during year 20 under plans 2

and 3.
St Y Fami 1dvi Mair

Consumption ievels were somewhat higher on the average under
production plans 1 and 3 than under plan 2 during.the first eight years
of the planning horizon. During the last 17 years, however;.pians 1
and 2 allowed higher levels of consﬁmption than plan 3. Consumption
levels during each of the 25 years under the three plans are preseﬁted
in Figure 8.

The pattern of consﬁmption was about the same under plans 1 and 2.
Under bbth plans, the consumption averéges varied considerably over the
25 years, Most of the'variatipn was due to the cyclical movement of
feeder priceé° On the average, feeder netlreturns>were at a peak |
during years 11 and 21 while during years 6 and 17; they were at a
low. Consumption, being a function of afteeréx incomé from the
previous year, ﬁas génerally high during yeérs”12 and 22 and generally
low during years 7 and 18. Undér both plans i and 2; the consumption
averages generally declined over time aé a result of land investment.
The purchase of land increased interest payments which decreased
after-tax income and consumption.

The consumptiorn averages under plan 3 also decreased over time as
a result of land ihvestment, The decline was more noficeable under

plan 3 than under plans -1 and 2, however, since cows provided a lower
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level of net returns than 'did the feeders. In addition; when 2,560
acres were operated, plan 2 included 578 feeders while plan 3 included
' onlyv88 cows. The contribution to after-tax income. from 578 feeders
was abotit four times greater than fromv88 eows. Nef returns fnom the
88 cows did not even have much effect on the variability of consumption
averages over time,

The annual varlatlon in consumptlon was similar under all three
plans during the flrst half of the planning horlzon._ During the last
half, less consumptlon varlablllty occurred under plan.3 than under
plans 1 and 2. Under plan 3, the consumption averages fell relatlvely
close to the Low values during the last half of the. plannlng horlzon°
Although the High values 1nd1cate that relatlvely hlgh standards of
family 11v1ng could be maintained during each of thet25‘years-under
all three plans, the chances are that relatively,lew.levels»ef : -
consumption would result under plan 3. Applying Tehebycheff"s
inequality (see Appendix C), the probability of maintaining a level of
consumption between $3,196 and $5,501 during year 25 under plan 3 is
greater than .75, The same probability statement for consumption |
during year 25 under plans 1 and 2 yields infervals ranging frem
$3,196 to $9,347 and from $3,l96 to $lO,807; respeetively;

Effects of Different Land Acquisltion Methods and
Beginning Land Equity Levels on Firm Growth

Three land acqu1s1t10n methods and three beglnnlng land equlty

levels were combined in hine simulation experlments, The combinations,

by alphanumeric notation, included:



R35.

R55.

R87.

B35.

‘B55.

B87.

RB35.

RB55.

RB&7.

Land acquisition through renting under a beginning land
equity level of 35 percent.
Land‘acquisition through renting under a beginning land
equlty level of 55 percent
Land acquisition through rent1ng under a. beglnnlng land

equity level of 87 percent.

Land acquisition through purchase under a beginning land

equity level of 35 percent. c bﬂ

Land acquisition through purchase under a beginning land

equity level of 55 percento

Land acqu1s1t10n through purchase under .a beglnnlng land:

equity level of 87 percent.

Land acquisition through rent1ng and. purchase under a
beglnnlng land equlty level of 35 percent

Land acqulsltlon through rent1ng and purchase under a
beginning‘land'equity level of 55 percent;

Land acquisition through renting and purchase under a

beginning land equity level of 87 percent.

111

Henceforth, the combinations will be referred to by the alphanumerlc

notation.

For example, land acqulsltlon through renting under a

beginning land equity level of 35 percent w1ll be referred to as

combination R35.

While the nine- s1mulatlon experlments were conducted the

financial strategy and productlon plan were held constant as. denoted

in Chapter ITI, Table III.

and feeders. Flnanc1al strategy L was followed

The production plan included. crops, COWs,
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Land Acquisition and Related Resource Reguirements

Land Rented and Purchaged. Table X presents the acreages of land
owned, rented and operated during each of the 25 years when land was
acquired through renting and/or purchase under”yarlousnlevels of
beginning equity in land Combination B35 is not included in Table X
because the firm could not pass the solvency test when the beg1nn1ng
land equlty level was 35 percent

Land acqulsltlon through rent1ng allowed the. nanlnun acreage to be
operated (2,560 acres) during the first year of the. 25 .year plannlng
horlzon when the beginning land equity level was 87 percent,‘ In
contrast, only 960 acres were operated during year .1 under combination
R35. The maximum.acreage was operated under all three. combinations |
(R35, R55 and R87) by the end of year 11. Considerably. greater
acreages of land could have been rented under all three beginning
land equlty levels had it not been for the limit set. on .land
acqulsltlon. Durlng year 25, the average net worth ratios under
combinations R35, R55 and R87 were .81, .92, and 98 respectlvely.

Land acquisition through purchase was much less conducive to
firm expansion than land acquisition through renting. Land could not
be purchased.under combination‘B55.'.Combination B87 allowed 480 and
160 acres to be purchased during years 1 and 6, respectively,blFurther
expansion under combination B87 was impossible because the payments:
on loans used to purchase land had to be sub31dlzed by the net returns
from owned land. The average annual total (1nterest plus pr1n01pal)
payments on land during the years 2-5 and 7-25 were $l9 91 and $19.40.

per purchased acre, respectlvely,



TABLE X

IAND OWNED, RENTED, AND OPERATED OVER 25 YEARS WHEN IAND WAS ACQUIRED THROUGH
RENTING AND/CR PURCHASE UNDER VARIOUS LEVELS OF BEGINNING BQUITY IN IAND2

ILand Acquisition Through Land Acguisition Through Land Acquisition Through
Renting Under Equity Purchase Under Equity Renting and Purchase
Levels Levels Under Equity Levels
Years 35 55 87 55 87 . 35 55 87
————————————————— Acres Owned- = — = = = = = = = = = = = = = = - — - -
1-5 320 320 320 320 800 320 320 640
6-10 320 320 320 320 960 320 640 1,120
11-15 - 320 320 320 320 960 LEO 960 1,600
16-20 320 320 320 320 960 640 1,280 2,240
21-25 320 320 320 320 960 800 1,760 2,400
————————————————— Acres Rented- - = =~ = = = = = = = = = o & w © - -~ o
1-5 640 1,920 2,240 640 1,920 1,920
610 1,440 2,2L0 2,240 1,440 1,920 1,440
11-15 2,240 2,240 2,240 2,080 1,600 960
16-20 2,240 2,20 | 2,240 1,920 1,280 320
21-25 2,240 2,240 2,240 1,760 800 160
———————————————— Acres Operated- —= = = = =« = = = = = = = = = = - « ~ —
1-5 960 2,240 2,560 320 800 960 2,240 2,560
6-10 1,760 2,560 2,560 320 960 1,760 2,560 2,560
11-25 2,560 2,560 2,560 320 960 2,560 2,560 2,560

3 . . .
Farm size before simulation was 320 acres of owned land.

CTor
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Greater acreages of land were purchased over the 25 years under
the rent—purchase method than under the purchase method of land
acquisition. Under the rent—purchase method of land. acquisition, the
payments on loans used to purchase land could be subsidpzed not only by
the net returns from owned land but by the net returns from rented
land Also, the firm could rapidly expand through renting and take
advantage of size economics, 7 Consequently, more than three times as
much land was purchased under combination RB87 than under combination
B87 by the end of year 21. Almost as much land was purchased over the
25 years under combination RB35 as under combination B87

The beginning land equity level Significantly influenced thevamount
of land purchased. QOmbination RB87 allowed the purchase of 320 acres
during year 1 while combinationsARB55 and RB35vdid not allow 320 acres
to be purchased until years 6 and 16, respectively.' Over thei25 years,
combinations RB35 and RB55 allowed the purchase of 480 and l AAO acres,
respectively, while combination RB87 allowed the purchase of 2,080 |

acres.

A simulation experiment was.conducted in which an attempt was
made to rent land when the beginning level of eouity.in land was 30
percent. At that level of equity, however, land could not be rented.
In fact, the firm could not pass the solvency test

Least~cost machinery inventories for selected acreages are
presented in Appendix B, Table XXIIo By comparing Tables X and XXIT,
the machineryrrequirements:can be obtained for the acreages Specified

in Table X.

7Per acre costs of overhead, machinery, and labor decreased as
farm size increased.
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Labor Requirements. The total (crop and livestock) labor

requirements under the purchase and rent-purchase methods of land
acquisition are presented in Table XI. The labor requirements under

the rent and rent-purchase methods of land acquisition were the same
since the same acreage was operated each year under both methods. Hence,
" the 1abor requirements under the rent method of land acquisition are

hot presented in Table XI. B

The labor requirements under combination B55 were the lowest dur-
ing each of the 25 years. However, the per acre labor requirements
under combination B55 were the highest since the 320 acres owned under
combination B55 were operated with the smallest machineryo A total of
761 hours of labor were required to operate 320 acres which amournts
to 2.38 hours of labor per acre. In contrast, 4,267 hours of labor
were required to operate 2,560 acres which amounts to 1.67 hours of
labor per acre.

The labor requirements increased during some years even thoﬁgh
the acreage operated remained constant. For example, the labor require-
ments under combination B55 increased by 220 hours from year 1 to year
2 although the same acreage (320 acres) was operated both years. The
increase resulted because the livestock enterprises initiated during
year 1 were not expanded for the duration of a year until year 2.

Capital Requirements. Investment capital requirements were

considerably higher under combination RB87 than under any other
combination because of land investment. The investment capital
requirements are pre%ented in Table XII. A total of $598,960 was
invested in land oveﬁ the 25 years under combination RB87. Combinations

B87, RB35, and RB55 allowed $155,920, $151,920, and $443,040,



TABLE XT

CROP AND LIVESTOCK LABCR REQUIREMENTS OVER 25 YEARS WHEN LAND

WAS ACQUIRED THROUGH RENTING.AND/OR PURCHASE UNDER
VARIOUS LEVELS OF BEGINNING EQUITY IN LAND
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Land Acquisition Through
Purchase Under Equity

Land Acquisition Through
“#Renting ‘and! Purbhase

Levels Under Equity Levels

Year 55 87 35 55 87
1 541 863 1,030 2,362 2,337
2 761 1,451 1,742 4,065 L ;267
3 761 1,451 1,742 4,065 4,267
L 761 - 1,451 1,742 4,065 L ,267
5 761 1,451 1,742 4,065 45267
6 761 1,619 2,581 4,024 4,267
7 761 1,742 3,193 L4267 L5267
8 761 1,742 3,193 4267 L5267
9 761 - 1,742 3,193 4,267 . L ;267
10 761 1,742 3,193 L, 267 4,267
11 761 1,742, 3,660 L ,267 L4267
12 761 1,742 4,267 4,267 L ;267
13 761 1,742 Ly267 L5267 4,267
14 761 1,742 L5267 4,267 . L4267
15 761 1,742 Ly 267 4,267 L4267
16 761 1,742 Ly 267 L, 267 4,267
17 761 1,742. L5267 4,267 L4267
18 761 1,742 Ly 267 L4267 L4267
19 761 1,742 . L4267 4,267 . 4,267
20 761 1,742 L4267 L5267 L5267
21 761 1,742 L3267 4,267 L5267
22 761 1,742 4,267 4,267 L,267
23 761 1,742 L5267 L4267 L4267
2L 761 1,742 L ,267 -4 ;267 L,267
25 761 1,742 4,267 L,267 4,267




TABLE XIT

NEW INVESTMENT CAPITAL REQUIREMENTS OVER 25 YEARS WHEN IAND WAS ACQUIRED THROUGH
RENTING AND/OR PURCHASE UNDER VARIOUS LEVELS OF BEGINNING EQUITY IN LAND

Land Acquisition Through Land Acquisition Through
Renting Under Equity Purchase Under Equity
Levels levels

Land Acquisition Through
Renting and Purchase
Under Equity levels

Year 35 55 87 55 87 35 55 87

——————————————————————— Dollars- - = = = = = = = = = = - - - - - - - - - -~
1 19,469 35,166 43,538 1,915 130,054 19,469 35,166 119,378
2
3
4 L6 876 46 876
5 L Lhh :
6 16,778 25,093 2,869 7,050 48,534 16,778 109,413 129,349
7 697 697
8 361 5,879 361 5,879
9 902 347 . 902 902 347
10 638 12,168 638 12,168
11 27,314 3,066 10,320 73,714 92,799 142,265
12 1,058 709 1,058 709
- 13 5,518 697 5,518 697
14
15 709 12,168 5,170 907 709 12,168 5,170
16 2,869 6,297 3,578 7,050 3,735 53,509 107,576 206,138
17 697 347 697 347
18 5,170 697 5,170 697
19 709 12,865 709 12,865
20 12,168 5,532 709 12,168 5,532 709
21 3,066 347 3,066 10,320 57,946 164,987 57,9546
22 5,170 5,170
23 1,406 , 865 1,406
24 13,226 709 907 13,226 709
25 5,170 347 697 5,170 347 697

LIT
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respectively,‘to be invested in land over the 25‘years,‘

Land investment represented the dlfference in 1nwestment cap1tal
requlrements between the rent and rent—purchase methods,of land
acquisition. During year 6 for example, 1nvestment»capltal
requirementsewere $25 093 and $109,413 under comblnatlons R55 and RB55,
respectivelyr The dlfference of $8h 320 between the. two. comblnatlons
was the amount: of investment required for 320 acres.

Investment capital was required only three times under
combination B55. During year 1, an investment of $l 915 was requ1red
for breeding stock‘ An investment of $7,050 was requlred for machinery
during yearsré‘and 16. | |

Operatlng capltal requirements were con51derably hlgher than
investment capltal requirements over the 25 years even under those
methods of land acqu1s1t10n that allowed land 1nvestment The‘
operatlng capltal requlrements are presented in Table XIII Over the
25 years, operatlng capltal requlrements constltuted 83 percent of
| total (1nvestment plus operatlng) cap1ta1 requlrements under
comblnatlon RB87 Operating capltal requlrements under combinations
R87 and B87 were 97 and 86 percent, respectively, of total cap1tal
requlrements. Total capital requirements were obtained by_summlng the
investment cap1tal requlrements in Table XII and the .operating capital
cap1tal requirements in Table XIII.

Operating capltal requlrements under ccmblnatlons R35 and RB35
were the same durlng the years l—lO They were also the same under
combinations R55 and RB55 during the years 1-5. During years 6 and 11,
land was purchased under combinations EB55 and RB35,‘respectively°

Thereafter, operating capital requirements were higher under



TABLE XITI

AVERAGE OPERATING CAPITAL REQUIREMENTS OVER 25 YEARS WHEN IAND WAS ACQUIRED THROUGH
RENTING AND/OR PURCHASE UNDER VARIOUS LEVELS OF BEGINNING EQUITY IN LAND?

Land Acquisition Through Land Acquisition Through Land Acquisition Through
Renting Under Equity Purchase Under Equity Renting and Purchase
Levels Levels Under Equity levels

Year 35 55 87 55 87 35 55 87
---------------------- Dollars = = = - — = & & & m e e e m e e e - -
1 33,729 75,273 85,352 13,399 29,301 33,729 75,273 85,870
2 49,244 111,676 125,886 16,536 42,703 49,204 111,676 128,694
3 48,863 110,764 ,716 16,438 42,379 48,863 110,764 127,576
4 47,369 107,140 120,38, 15,932 41,108 47,369 107,140 123,295
5 45,877 103,700 116,380 15,926 39,857 45,877 103,700 119,263
6 67,517 108,385 113,426 15,049 43,867 67,517 109,017 117,123
7 82,133 115,861 113,174 15,745 48,163 82,133 118,878 120,518
8 82,295 116,098 112,896 15,849 148,352 82,295 119,152 120,134
9 86,922 122,730 120,628 16,761 50,901 86,922 125,724 127,702
10 89,832 127,527 124,171 17,233 52,665 89,832 130,474 131,102
11 119,307 132,754 130,563 17,89, - 53,927 119,671 136,529 138,445
12 137,950 134,194 132,296 18,117 55,594 139,614 139,823 143,494
13 134,756 130,569 129,278 17,763 54,463 136,457 135,993 140,167
14 133,040 129,805 128,016 17,599 53,864 134,753 135,004 138,478
15 126,261 123,475 122,419 17,017 51,74 129,000 128,421 132,501
16 125,129 122,305 120,569 16,699 51,060 127,309 128,045 131,822
17 126,719 124,103 122,339 17,692 52,087 130,176 132,428 139,511
18 127,304 125,151 123,723 17,979 52,674 130,808 133,410 140,901
19 132,901 130,404 127,694 18,741 54,679 136,402 138,459 144,561
20 137,875 136,033 134,382 19,476 56,962 141,338 143,844 151,894
21 143,091 140,408 138,781 20,074 57,800 147,160 149,330 156,234
22 143,919 141,351 139,201 20,261 59,186 148,966 154,462 157,926
23 142,256 140,318 138,425 20,202 58,668 147,282 153,074 157,074
24 139,335 136,239 135,928 19,974 57,608 144,326 148,595 154,168
25 135,336 133,505 132,934 19,718 56,569 140,275 146,543 150,776

8Standard deviations renged from $277 to $,430.

61T
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combinations RB35 and RB55 than under combinations R35 and R55,
respectively, by the amount of interest paid on the debt resulting from
land investment., |

Operating capital requirements were not subject to much annﬁal ‘
variation. The standard deviations‘under_all combinatlons were-less
than $h;h30 during‘each of the 25 years. The higher the averages, the
higher the standard deviaticns. Thus, the standard deviations ranged
frem $277 to $866 under combination B55 while under combinaticn RB87,

the standard deviations ranged from $2,106 to $h;430:

Fthancial Condition of the Firm

A§§§§§; The greater the beginningiland equity level; the greater
the 25 year accuﬁulatioh of assets, regardless of the land acduisitien
method, The assets.accumulated orer 25 years when landhwas acqulredv
through renting and/or purchase under various levels of. beglnnlng
equity in land are presented in Table XIV Almost a million dollars
($962,231) in assets was accumulated under combination RBB?vby the
end of year 25. The accumulation of assets under combihatiohs RB35
and RB55 at the end of year 25 was $38l 320 and $731 5&9, respectlveLyr
The 25 year accumulatlon of assets under comblnatlon B87 was 301 percent
greater than under comblnatlon B55 The 25 year accumulation of assets
under combination R87 was $330 713 while under combinations R35 and R55
the 25 year accumulation of assets was $220,822 and $286,366,
respectively.

The rent-purchase method of land acquisition was more conducive to
asset accumulation than any other method of land acquisition. For

example, the 25 year accumulation of assets under combination RB35 was



TABLE XIV

ASSET AVERAGES OVER 25 YEARS WHEN IAND WAS ACQUIRED THROUGH RENTING AND/OR
PURCHASE UNDER VARIOUS LEVELS OF BEGINNING EQUITY IN IAND

land Acquisition Through Tand Acquisition Through ‘Iand Acquisition Through
Renting Under Equity Purchase Under Equity Renting and Purchase
Levels Levels Under Equity levels
Year 35 55 87 55 87 35 55 87
—————————————————————— Dollars- =~ = = =~ = = = = = = = - - - = - o - = - - -~
1 115,366 156,443 169,645 88,863 222,315 115,366 156,443 245,485
2 116,437 157,668 170,639 90,362 226,002 16,437 157,668 248,175
3 115,788 157,121 169,622 91,622 229,095 116,788 157,121 248,854
4 116,123 154,341 166,251 92,542 231,346 116,123 154,341 247,179
5 215,577 151,751 162,645 93,502 233,701 115,577 151,751 245,268
6 142,105 168,892 161,971 98,376 286,120 142,105 253,212 372,381
7 142,052 167,943 162,248 99,432 290,117 142,052 253,951 376,593
8 142,766 168,305 168,957 100,660 204,547 142,766 255,957 384,268
9 148,403 175,667 179,494 102,730 301,878 148,403 264,463 395,396
10 152,400 180,551 194,025 104,557 307,920 152,400 270,695 410,752
11 191,801 187,237 204,250 106,433 319,603 238,201 369,945 560,346
12 192,962 193,438 213,716 107,957 324,158 240,210 375,578 568,800
13 190,050 203,005 223,957 108,984 327,216 238,146 379,181 573,179
hVA 188,017 208,032 231,376 110,129 330,631 236,961 380,783 578,071
15 183,460 213,601 233,684 110,934 333,493 233,252 386,079 582,628
16 183,174 218,937 240,069 115,863 338,829 281,106 491,473 791,488
17 184,396 220,623 245,919 117,085 343,296 287,090 497,278 802,508
18 189,246 227,204 256,042 118,385 347,920 292,530 503,624 813,883
19 195,064 238,283 264,960 120,181 353,959 299,211 513,349 835,652
20 209,141 24,8,709 279,227 122,197 360,595 313,536 527,235 852,072
21 214,702 259,873 292,360 123,950 371,937 375,270 700,729 922,454
22 217,246 269,253 302,419 125,379 376,228 378,446 709,251 936,713
23 218,847 277,909 314,287 126,558 380,177 380,094 715,649 946,127
24 218,559 279,030 322,083 127,548 383,572 379,501 727,249 954,222
25 220,822 286,366 330,713 128,535 386,438 381,320 731,549 962,231
-------------- - - - - -Standard Deviation Range ($1,000)- — = = = = = = = = = = = - -
1-25 1-17 2-24 2-25 0-1 1-2 1-4 2-5 2-5

T27T
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higher than under combination R87 and almost as high as undér
combination B87. |

Assets under combination B55 wefergreater during year 25 than
during yeaf 1 only becausevof land value appreciation;. Over thé“25
years, the 320 acres of land owﬁed under combinatioﬁ B55 (addiﬁional
land was not purchased) increased in value from'$75;840 to_$116,5h4,
an increase of $40,704. Without land value appreciation;‘assets uﬁdér
combination B55 would have deéreaséd from‘$88,863 during;yearvllto
$87,831 during year 25.

The most annual variation in assets occurréd when land was
acquired.throuéh renting; The rénge'in standara deviations under each
combination over the 25 years is denoted toward the bott@m of Table
XIV. Asset variability was the highesi'undérvthe renﬁumethod of land
acquisition because of the variabiiity of cash savings;_ Saviﬁgs
through land investment were emphasized when land}was'acquiréd'under
‘the purchase and rent-purchase methods of land acqﬁisitiOnf and. land
investment savings were much less variable théﬁ cash;sévings; Some
variation e#isted in cash downpaymehts on‘laﬁd,' But;.annual payﬁents
always - had to be made onpthe?loans’usédftOfpuﬁéHasé land.

Liabilities. The greater the level of land investment, the
greater'thé level of liabilities that existgd‘af the end .of each year.
Table XV presents the liabilities that eﬁsﬁed.juring_ each of the 25
years. For any giveh level of beginning land- equity, liabilitieS‘were
the highest under the rent—purchasé‘method of lapd acquisition, The
second highest. level of liabilities exiéted’under the purchase method

of land acqﬁisition. The iowest level of liabilities existed under

the rent method of land écquisition° Iiabilities totaled'only

$6,691 during year 25 under combination R87.



TABLE XV

ITABILITY AVERAGES OVER 25 YEARS WHEN IAND WAS ACQUIRED THROUGH RENTING AND/OR
PURCHASE UNDER VARIOUS LEVELS OF BEGINNING EQUITY IN TAND

land Acquisition Through land Acquisition Through Land Acquisition Through
Renting Under Equity Purchase Under Equity Renting and Purchase
Levels Levels Under Equity levels
Year 35 55 87 55 87 35 55 87 .
--------------------- Dollars- - - - - - — = = = = = - = - - - -~ -~
1 86,306 17,713 109,130 38,580 154,523 86,306 117,713 185,488 -

2 80,199 96,451 82,627 38,235 151,365 80,199 96,451 161,802
3 77,358 86,681 69,955 38,328 149,940 77,358 86,681 150,468
L 74,547 77,181 57,874 38,377 148,633 Th, 547 77,181 139,760
5 71,762 67,528 44,764 38,535 147,551 71,762 - 67,528 127,997
6 102,653 88,620 36,811 45,859 199,285 102,653 173,606 248,426
7 96,551 78,679 28,689 46,958 200,586 96,551 166,352 25,454
8 89,480 65,139 23,768 47,551 200,453 89,480 154,627 240,984
9 87,083 57,828 19,648 48,508 202,451 87,083 148,228 236,645
10 8,898 51,592 27,138 49,340 203,784 8,898 142,934 243,741
11 126,370 44,162 23,512 49,928 213,700 173,144 228,738 379,649
12 111,736 38,763 19,348 50,384 213,362 160,010 223,092 374,825
13 96,948 38,665 16,152 50,505 211,266 146,090 216,069 364,309
1 86,905 35,357 13,571 59,921 210,624 136,867 208,328 357,398
15 78,843 41,024 12,455 51,835 211,874 129,725 212,688 356,939
16 72,816 40,489 11,079 59,833 216,407 175,363 312,450 558,023
17 70,478 35,964 10,119 62,193 219,701 175,480 313,898 564,561
18 69,584 32,286 9,145 64,337 222,061 175,734 309,839 567,141
19 64,114 29,196 8,489 66,390 223,91 171,364 305,350 579,59,
20 71,275 28,728 8,228 68,354 225,954 178,847 307,536 581,746
21 66,506 26,855 7,950 69,999 236,679 231,014 468,359 638,275
22 58,730 25,169 7,654 71,586 237,276 224,199 466,972 641,542
23 51,245 23,416 7,354 73,105 237,938 216,799 462,078 638,377
2L L4, 850 22,886 7,034 75,062 239,684 210,111 470,905 638,220
25 42,288 21,370 6,691 77,283 240,923 207,370 467,393 638,227
——————————————— Standard Deviation Range (1,000}~ = = = = = = = = = = = = = = = =

1-25 2-20 1-13 0-13 - 1-11 2-28 2-29 7-34 5-L4

C>T
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Iiabilities generally decreased between years of land acquisition
except when land was acquired through purchase. ILiabilities increased
every year but one under combination B55. The net returns from 320
acres were insufficient to repay the $34,1OO of 1and debt that existed
at the beginming of year 1. Under combination B87, liabilities
decreased every year during‘the first five years of»theu25 year
planning horizon. Thereafter, 11ab111t1es increased. durlng all but
four years. During those four years, 11vestock net returns were nearly
at a peak. L1ab111t1es would have contlnued to decreasesafter year 5
if an additional 160 acres had not been purchased during year 6.

The most annual variation in 1iabilities‘occurred;when land was
acquired through renting andpurghaseo ‘The standard deviations ranged{
from $5,000 to 44, 000 under combination RB87. In contrast , the
standard deviations ranged from $1, OOO to $ll OOO under combination
B55.° The range in standard dev1at10ns under each. comblnatlon over the
25 years is presented in Table XV A S |

When land was acqulred through purchase or rentlng and purchase,
the llabllltles were less variable during the flrstmhalf of the
planning horizon than during the last one—half When land was acqulred
through renting, however, 11ab111t1es were more. varlable dur1ng the
first half of the planning horizon than durlng the last half Mbst of
the 11ab111ty'var1at10n resulted from the varlablllty of short term
debt. ©Short term debt generally 1ncreased over tlme when 1and was
acquired through purchase or renting and purchase° When land was
acquired through renting, however, short term debt generally decreased

over time.
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Net Worth., The net worth achieved during each.of. the 25 years
under each of the e1ght comblnatlons is presented 1n_F1gure 9 The
figure contains two graphs. The net worth averagesuare;compared in
one graph and the net worth standard deviatlons are. compared in the
other graph. | | | |

Average net worth was about the same under . the.rent .and rent-
purchase methods of land acqu1s1tlon durlng each of the.. 25 years.
Although the rent-purchase method of land acqu1s1t10n was: the most
conducive to asset accumulatlon, the llabllltles assoclated W1th land
1nvestment prevented net worth from belng any higher.under the rent—
purchase method than under the rent method of land. acqulsltlon The
rent method of land acqulsltlon requlred rental payments but allowed
net worth to increase through cash sav1ngs The rent~purchase method
requlred 1nterest payments on the loans used to purchase Jland but
allowed net worth to increase through pr1nc1pal payments and land value
appreclatlon.

Land acqulsltlon through purchase was much less. conduclve to net
worth growth than the rent and rent—purchase methods of'.land |
acqulsltlon Durlng every year except year l net. worth was lower
under combination B87 than under combinations 387 and RB87 lmkew1se,
net worth was lower under comblnatlon B55 than under. comblnatlons 355
and RB55 dur1ng every year except year 1, Durlng year.. 25, the net
worth averages under comblnatlons B55 and B87 were.lower by 81 and
55 percent respectlvely, than under comblnatlons RB55 and RB87.

The beglnnlng level of equlty in land also had a- strong effect on
net worth growth. The greater the beginning landtequltymlevel, the

greater the level of net worth during each of thep25uyears; regardless
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of the land acquisition method. When the beginning levels of land
equity were- 35 and 55 percent instead of 87 percent the net worth
averages during year 25 were lower by 45 and 18. percent respectively,
under both the rent and rent—purchase methods of land acquiSition
During year 25, the net worth average under combination B55 was- lower
than under combination B87 by 65 percent |

The net worth averages under combination B87. increased:every;year
even though the liability averages under combination B87 also increased
during the maJority of the 25 years (land value appreCiation offset
increasing liabilities) Under combination B55, however, the net worth
averages declined after year 15 because land value. appreciation could |
not offset increasing liabilities

Although the net worth averages under the rent method of land
acquisition were about the same as under the rent—purchase method
during each of the 25 years, net worth was less variable under the rent
method than under the rent—purchase method of land. acquis1tion during
each year the maximum acreage was operated. During year 25, for _
example, the net worth standard deviations under combinations R35, R55,
and R87 were lower by 12,‘30, and:h8 percent,'respectively, than under
combinationSvRB35, RB55,:and RB87, -respectively; ‘Onceuthe'maximum |
acreage was operated under the rent method of land acquiSition, cash
savings generally eXisted during a greater number of. each year'
replications. Cash savings generally existed during the maJority of
each year's replications toward the end of the planningihorizonu
Under the rent-purchase method of land acquiSition, .short term debt
generally existed during each year's replicationsa Cash.saVings had

a less variable effect on net worth than did short term debt. The
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interest rate for cash savings was 2.5 percent while it was 7;5
percent for short term debt Thus,.the rangeyin‘cashusavings during
any given year did not diverge as much as the range. 1n Short term
debt. Short term debt during each of the 25 years.was. the hlghest
under comblnatlon RBB? Hence, the hlghest net worth standard

dev1atlon durlng each of the 25 years exlsted under comblnatlon RB87..
Stapdgrd of Family Iiving Maintsined

Gonsumption levels during each of the 25 years when land was.
acquired through renting and/or purchasebunder‘variousmlevels of
beginning equity in land are presented in Figure 10:_.The figure is
divided'into four'graphs; The consumption averages are. compared in one
graph. The consumptlon standard dev1at10ns under each.land acqulsltlon
method are compared in the other three graphs.

The consumptlon averages were the hlghest under the‘rent method
of land acqulsltlon and the lowest under the purchaselmethod of 1and
acqulsz.tlon° Under the rent—purchase method of 1and acqu1s1tlon, the
consumptlon averages were the same as under the rent.method until land
was purchased. After land was purchased the consumptlon averages were
lower under the rent-purchase method than under the rent. method of land
gcquisition. The consumptlon averages also trended dowmward under the
rent—purchase method of land acqu1s1tlon after land. was,purchased

The consumption averages were low or decreasedmmnder the methods
of 1andvacquisition that permitted land investment«because'interest
payments on capital borrowed to purchase land decreased after-tax
income and consumptlon - Land 1nvestments were prlmarlly externally

financed. For example, 81, 86, and 92 percent of all land investments
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were externally financed on the average under combinations RB35, RB55,
and RB87, respectively.

The consumption standard deviations under the rent method of land
acquisition were generally about the same as under the rent-purchase
method of land acquisition. The lowest consumption standard deviations
occurred under the purchase method of land acquisition. Consumption
varied the least under the purchase method of land acquisition primarily
because the majority of capital”withdrawals for consumption were

relatively close to the minimum level allowed ($3,196).



CHAPTER V

APPLICATION AND EVALUATION OF THE

SIMULATTON MODEL AND RESULTS

Previous chapters have discuséed the simulation model structure,
the data requirements of the model;, and the results obtained when the
effects of selected variables on firm growth were simulated. The
purpose‘of this chapter is to:

1. Discuss implications of the results from the simulation

"+ experiments to credit agencies and farm operators

2. Evaluate potential use of the model in simulating the

growth of an individual firm situation

3. Suggest model refinements.
Application of the Results

The simulation results presented in Chapter IV indicate which
financial~arrangéments, production plans, and land acquisition
methods are most conducive to firm growth. They also indicate the
extent to which a firm with a low level of equity in land can grow{
Such results can be used as a guide by credit agencies involved in
constructing financial arrangements with farm operators in north
central Oklahoma. Farm operators in the study area can also use the

results as a guide when planning firm growth. The results are to be
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regarded as a guide since the results are unique to the firm growth

situations formulabed. for.this study.

Usefulness: of the Results to Credit Agencies

Firm growth requires gnconsiderableAamount of credit;' Liabilities
in the neighborhood of one-half million dollars were not uncommon in
the simulation experiments conducted (see Chapter IV, Tables VI, IX,.
and XV). Such credit needs could not be met by lending.agenciés'under

most prevailing financial arrangements.

Credit Situations. The amount of credit that can be obtained on
various assets appears to‘be the most important aspect of a financial
arrangement. Under a liberal credit situation, 533 pércent more land
was operated by the end of year 21, net worth was 324 percent greater
on the average by the end of year 25, and average consumption over the
25 years was 175 percent higher than under a typical credit situation
(see Chapter IV, Table IV, and Figures 5 and 60)l

A credit agency may regard a financial arrangement that allows
liberal credit as risky. However, the firm extended libéral credit
may be able to achieve a better debt-paying position than the firm
restricted to typical credit limitations (see Chabter IV, Tables IV

and VI). Under a typical credit situation, 160 acres were rented,

lA typical credit -situation was represented by financial
strategy 1 in the simulation experiments conducted. Credit was
limited to 48, 66, 50, and 75 percent of current real estate, new
machinery, used machinery, and livestock market values, respectively.
A liberal credit situation was represented by financial strategy 4.
Credit was limited to 75, 80, 75, and 90 percent of current real
estate, new machinery, used machinery and livestock market values,
respectively.
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But, liabilities generally increased on the average over the 25 years
because ajASOvacre unit was not large enough to take advantage of size
economies. The firm solvency test was passed because land appreciated
in value and because family labor was externally employed. In contrast,
a liberal credit situation allowed the firm to expand rapidly through
renting and to eventually purchase substantia}(acreages. Although the
\level of average liabilities was almost”oné;hélfﬂmillion dollars during
one year, that high level of debt was reduéed.

A farm lender must be able to evaluate whether a firm has poten-
tial growth. ILiberal credit may not always lead to firm growth.
Under certain conditions, the firm may not bevable tb grow regardless
of the financial arrangements between the farm operator and lender.
The firm solvency test could not be passed when the production plan was
void of livestock (begihning land équity level of 55 percent) nor
could it be passed when the beginning land equity level was 301percent
(production plan included livestock). The firm with a beginning land
equity level of 55 percent passed the solvency test but could not .
acquire land through purchase. Land could not be acquired through
purchase until the beginning land equityvlevel was 87 percent. Land
could be acquired only through renting or renting and purchase when
the beginning land equity level was as low as 35 percent.

Farm lenders must be prepared to extend credit to farm operators
for more than investment purposes. Investment capital requirements
were generally less than 20 percent of average total capital require-

ments in the simulation experiments conducted.
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Payment Plans. Most of the simulation experiments involved 35 year

Standard payment plans for loans used to purchase real estate, and
three year Springfield payment plans for loaﬁs used to purchase
machinery and cows. Several experiments, however, involved different
payment p_lans,2

Non-amortization (completely or for 10 years) of a loan used
to purchaée land was not any more conducive to firm growth in this
study than a 35 year amortized loan. Real estate liabilities were
larger, non-real estate liabilities (primarily short term debt) were
smaller, and cqsh savings were higher each year when the real estate
loans were non-amortized instead of amortized. Cash savings usually
existed during about four months each year. Short term debt replaced
cash savings during the other months. Because the real estate debt
existed during every month each year while the non-real estate debt
did not exist during every month each year, the annual total interest
payments were slightly higher when the real estate loans‘were non—
amortized insteéd of amortized. The higher interest payments, however,
were partially offset by the greater returns from cash savings when
the real estate loans were non-amortized instead of amortized.
Consequently, the same acreages were rented and purchased over the
25 years under the different payment plans for real estate loans.
Net worth and consumption varied only slightly among the different

payment plans.

2The effects of various payment plans on firm g%owth were
simulated under average prices and yields.
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Amortizing loans used to purchase machinery and cows on a five
year Standard payment plan instead of a three year Springfield payment
plan had a negligible effect on firm growth in this study. Although,
total interest payments over the 25 years were higher under the five
year plan than under the three year plan, the difference in interest
payments between the two paymeﬁt plans was not sufficient to have an |
effect on land acquisition, net worth, ér consumption. The same
acreages were rented and purchased over the 25 years under both payment
plané.v Likewise, the net worth achieved and the cohsumptionrmaintained
over the 25 years when the machinery and cow debts were amortized on a
five year Standard plan were about the same as when the machinery and

cow debts were amortized on a three year Springfield plan.

Firm Survival. A third factor in financial arrangements must be

considered. That factor is thé probability of the firm surviving over
25 years, If a firm growth plan is initiated for which the probability
of firm survival over 25 years is 85 percent, the probability of the
firm surviving over 25 years is 85 percent only at the time the plan

is initiated. After the plan has been initiated, the probability of
the firm surviving until the end of the 25 year period changes. For
example, suppose the firm almost becomes insolvent during year 10,

At that time, the probability of the firm surviving over the reméining
15 years is considerably less than 85 percent. In all but one of -

the simulation experiments conductedg the probability of the firm sur-

viving over 25 years was required to be at least 85 percent.3 In the

3The solvency criteria was discussed in Chapter II.
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. one expefiment, the minimum required probability was reduced from 85
to 50 pgrcent;'

Average net worth was conéiderably greater at the end of 25 years
when the minimum required probability of the firm surviving over 25
years was 50 inétead of 85 percent (see Chépter Iv, Tabie IV, and .
Figures 5 and 6). . Average net worth at the end of 25 years was greater
even though average capital withdrawals for consumption were also
higher because the firm was able to rent many more acres over the 25
years whén the minimum required survival probability was 50 instead of
85 percent;

Whether a firm growth pian should be initiated when the minimum
probability is only 50 percent that firm solvency can be maintained
is perhaps a decision more important to the farm operator than the
farm lender. Insolvency of.the firm is not likely to result in a loss
to the credit agency. In the event of firm insolvency, the tétal ou£-
standing principal on loans as well as foreclosure and resale costs
should not exceed the value of security available when credit is
limited to 48, 66, 50 and 75 percent of current real estate, new
machinery, used machinery, and liveétock'market values, respectively.
The farm operator9 however, could lose a substanﬁial gmount‘of his

original capital if the firm should become insolvent.

Usefulngss;ofgtheaRﬁsulﬁs\to;Farmuoperaiors.

The simulation model constructed for this study emphasizes
growth through land acquisition. Therefore, the results of this
study would be most useful to farm operators who can or desire to

achieve firm growth through land acquisition,
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Land Acquisition Methods. Suppose the goal of the farm operator

is no achiéve‘ownership of‘a larger firm. The simulation results
suggest that if the farm operator rents land until a désired.acreage
is operated and,then purchases the land, more land can be purchased
over a 25 year period than if land is acquired only through purchase
(see'Chapter IV, Table X): The rent-purchase method of land acqui-
éition was particularly important to firm growth when the beginning
land equity level was low. When the beginning land equity level was
35 percent, the firm solvency test could not be passed under the
purchase method of land acquisition, whereas, 2,560 acres were
operated by the end of year 1l and 890 og'those 2,560 acres were owned
by the end 6f year 21 under. the rént-purchase method of land
acquisition. When the beginning land equity level was 55 percent, land
could not be purchased under the purchase method of land acquisition.
The firm solvency test was passed because family lébor was externally
employed and because land appreciated in value. In contrast, 2,560
acres were operated by the end of year 6 and 13260 of thgsey2,560 acres
were owned by the end of year 21 under tne rentmpurchase methoa of
land acquisition. When the beginning land equity»levelvwas 87 percent,
the firm was able to acquire ownership of 960 acres by the end of jear
6 under the purchase method of land acquisition. But, additional land
could not be purchased after year 6. Under the nentmpurchase method
of land acquisition, 1,120 acres were owned by the end of year 6 and
2,400 acres were owned by the end of year 21,

Net worth and consumption during each of the*25 years were also
considerably higher on the average under the rent-purchase method of

land acquisition than under the purchase method, regardless of the
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beginning land equity level (see Chapter IV, Figures 9 and 10).
When the beginning land equity level was 87 percent, for exampie,
average net worth at the end of year 25 was 223 percent greater and
average Ebnsumption over the 25 years was 163 percent higher under
the rent-purchase method than ﬁnder the purchase method of land
acquisition. l

If maintaining a high standard of family living is more im-
portant to the farm operator than farm owmership, the simﬁlation
experiments indicate that continual renting might be the best alterna-
tive. About the same average net worth was achieved during each of
the 25 years under thé fent method of land acquisition as under the
rent-purchase method. Yet, the standard of family living maintained
over the 25 years was considerably greater on the average under the
rent method of land acquisition than under the rent-purchase method.
In addition, total capital requirements (investment plus operating
capital) over the 25 years were lower on the average under the rent
method of land acquisition than under”the rent-purchase methdd
(see Chapter IV, Tables XIT and XIII). When the beginning land equity
level was 55 percent, for example, average consumption and average
total capital requirements over the 25 years were 120 percent higher
and 15 percent lower, respectively, under the rent method of land
acquisition than under the rent-purchase method. The average level of
‘consumption under the rent method was the saﬁe each year as undeg.
the rent-purchase method until land was purchased under the rent-.
purchase method of land acquisition, Land investment emphasizes

savings rather than consumption. Thus, the average level of
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consumption declined after land was purchased under the rent-purchase
method of land acquisitien. |

The farm operator concerned abou£ keeping net worth variability
as low es possiBle might also desire to acquire land through renting.
Although the net worth averages under the rent method of land
acquisition were about the same as under the rent;purchase method
during each of the 25 years, neE w0fth was less variable under the
rent method than>under‘the rent-pnrchase method of land acquisition
during each'yeaf the‘maiinum acreage was operated. During'year 25,
for example,‘the'net worthustanderd deviations under the rent method
were lower by 12; 30, and L8 percent than nneer thevrent-purchase
method of land acquisitien when the beginning land equity levels were

35, 55, and 87 percent, respectively. .

Production Plans. The simulation‘resnlts discussed so far in

this section of the chapter were obtained while following the pro-
duction plan that included cropsg'COWSs and feeders. Several eimu-,
lation experiments, however, involved different production plans.

The farm operator whose objectives include owning as much of
the land operated as possible by the end of 25 years and/or achieving
the highest possible level of net worth by;the end of 25 years should
probebly consider following the crops-cows-feeders production plan
'(seelghapter IV, Table VII, and Figures 7 and 8). Although the
crops—cows-feeders plan did not allow the maximum acreage (2,560 acfes)
to be operated until year 6, it did aliow the most land to be purchased
over the 25 year planning horizon. - In addition, average net worth -at

the end' of 25 years was $68,178 higher under this plan-than under
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any other plan. However, the second highest average level of con-
sumption ($6,973) was maintained over the 25 years under the plan that
included éropé, COWS, and.feeders; |

The farm operator who desires to maintain the highest possible
standard of'family living over 25 years would probably be the most
interested in following the crops-feeders pfoguction plan. Average
consumption over the 25 years under the croﬁé-féeders plan was $168
higher than under any other plan; To>maintain this high standard of
famiiy living, however, land investment and;net worth grpwth’would
probably ha#e to be sacrificed. The acfeage‘of land owned wasvthe
smallest and the average net worth achieved was the lowest'during the
first 21 years of the 25 year simulation period under the plan that
included crops and feeders.

The farm operator whose planning horizon is?shoftgy than 25 years
might want to follow the érops-cows production:plan.v The most land was
acquired (additional land was rented) during the first fivelyears of
the 25 year simulation period under the crops-cows plan; In addiﬁion,
capital withdrawals for consumption and net worth were the highest on
the average during the years 1-6 and 1-8, qespectively; Although a
smaller percentage of the land operatéd was owned over the 25 years
under the crop-cows plan than under the crops-cows-feeders plan, a
greater percentage of the land operated'was owned under the crops-cows
plan during the years 1-20. Average net worth was also higher during
the years 1-20 under the crops-coWs plan, | |

Theléélatively low labor and operating capital requirements under
the crops-cows production plan might aléo be attractive to farm

operators (see Chapter IV, Tables VIT and VIII). Under the
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crops-cows-feeders, crops~feeders, and crops~cows plans,vthe labor
requirements were 4,267, 4,556, and 2,846 hours, respectively, when 5
n33560 aCreé of lanq were nperatedo‘ Average gperating capitil nequip§7
.'ments over the 25'years under the crops-cows;feeders, crops~-feeders,
and Crops-cows plans totaled $3,2L5,758, $3,53h;885, and $1,666,792,
respectively; .

It is not likely that a farm operator in the s@udy area would
choose to follow the crops only proanction plan. Under the production
| plan void of livestock, the firm could not rent additional land and

pass the solvency test nor could it continue operating the 320 acres of

owned land over 25 years -and-pass the solvency test.

Beginning Land Equity Levels. Regardless of the land acquisition
method and production‘plan a farm operator chooses to follow, the extent
to which a firm can be expected to grow depends consiéerably on the
initial level of equity in the firm (see Chapter IV, Table X and
Figure 9). The firm solvency test could not be péssed when the
beginning land equity level was only 30 percent (100 percent equity in
all other assets). When the beginning land eqnigy level was 35 percent,
firm growth was possible under £he rent and rent-purchase methnds of
land acquisition but not under the purchase metnod. |

Under the purchase method of land acquisition, the firm solvency
test could not be passed until the beginning land equity level was at
least 55 percent. However; even when the beginning land equity level
was 55 percent, the net worth averages'declined gfter year 15;
Additional land was not purchased. Undef the purchase method of land

acquisition, average net worth at_the end of year 25 was $51,251 and
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$145,51) when the beginning land equity levels were'55‘and 87 percent,
respectively. In.contraét, under the rent-purchase method of land
acquisition, average net worth at the end of year 25 was $173,949,
$264,157, and $324,005 when the beginning land equity levels were

35, 55, and 87 percent, respectively. Under the‘rent‘methqd‘df»landi
acquisition, average net worth at the end of year 25 was $178 534,
$264,995, and $324,022 when the beglnnlng land equity levels were
35, 55, and 87 percent, respectlvely.

The simulation experiments have shown that relatively small firms
with rather low levels of beginniﬁg equity'in land can grow:” The
experiments have also shown that undér cértain conditions a farm
operator's best alternative might be to find.employment elsewhere; 
However, the individual firm situation must be considered“when;applying

the results of the simulation'experiments conducted for this study.:
Application of the Model

‘The farm operator whose situation is similar to one of the firm
situations formulated for this study could make direct application of
the results presented in this study. However, it istnotllikelylthat
many farmers own approximately 320 acres and have a land equity level
about equal to one of the levels (35, 55, and 87 percent) assumed for
this study. Furthermore, it is not likely thgt_many farmers have the
machinery inventory, machinery debt, liquid assets, producﬁion coeffi-~
. cients, and overhead expenses specified~as déta for this study. In
addition, a farm family may feel that its'stgndard of living can be
better represented by the function which Een@its a "certain" level of

consumption plus some percentage of after-tgx income (percentage can
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be set equal to‘zero),, Since all these_Variables and many more may
significantly affect firm growth, a model with the capability of simuf
lating a firm situation is needed. |

Input tables for the simulation model constructed for this study
can be adjusted to meet the requirements of individuai firm situatidns
in the Southern Plains. In situations where the. specified production
plans ‘have adpplication, it would only be necessary to evalugte:the

)

coefficients in the various input tables;_ Where the specified;producf__
tion plans do not have application;‘different enﬁerprises can be substi-
tuted for those specified. Cotton is about ﬁhe only major enterprise
which cannot be represented in the model without modifying the program.
Cotton could replace grain sorghum. But, in Oklahama?‘grain sorghum is
almost always included in the production plan with cotton. In
substituting, a summer crop must replace a summer crop and a winter
crop must replace a wintér crop; For example, oats can replace barley;‘
A feeder enterprise can replace any feeder enterprise. A different
cow-calf enterprise must replace the cow-calf enterprise specified.
Any new enterprise must be located in exactly the same row or column in
all twelve input tables as the enterprise replaced. The input tables
can contain fewer enterprises than they are currently cqnstructed to
contain with no problem.- Locations in each table are assigned a value
of zero by the model unless otherwise specified. So, it should be
possible to simulate the growth of an individual firm situation
without‘much difficulty. |

Simulating the growth of an individual firm situation could become
a part of farm management extension efforts. Also, credit agencies

might be interested in offering a simulation service to their customers.
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The credit agéncy that offers a simulation service would probably
be more appealing to farm operators than the credit agency that does
not. Also, the credit.agency that offers a simulation service should
be in a better position to evaluate a firm's repayment capacity.
Hence, the agency'thét offers the service should have fewer loan
repayment problems:

Simulating the growth of an individual firm situation wouid be
relatively inexpensive. Qn the basis‘of $100 per hour of computer‘
Aiﬁ%ocessing time, the cost df éach simﬁiatitn}eipefiment conducted for
| this study_was about $80., Each experiment required about five
computer runs. The one run in which the model determined when and how
much land could be"acquired under average prices and yields cost about
$2Oi The four runs which involved determining when and how much land
could be acquired under variable prices and yields cost about $12 each
for a total of $60. An $80 cost would amount to only one~half percent
of a $16$OOO loan, Considering that one feasible simulation solution
would be applicable over many time periods and many loans, the cost

per dollar of loan volume per individual would be minute.
Model Refinement

‘The preceding analysis has demonstrated that the model as it is
currehtly constructed generates a substantial gmount of information
potentially useful to farm operators and lenders;‘ Also, the model as
it is currently constructed can be used eéonomically to simulate the
growth of an individual firm situation. However, there are several

aspects of the model that could be refined.
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The arrangement of data on cards could perhaps be simplified.

The current arrangement is illustrated in Appendix A,.TablefXIX; " Input
tables are constructed by the simulation model according to the
location of data on cards. The cards must be sequenced. An alterna-
tive arrangement might be to code all eoefficients by table number,
row,'and column (one coefficient and code per csrd)o Input tables
could then be constructed by'the model according to the code’attached
to each coefficient. The cards would not have to be seqneneedéM“While
data coding would offer flexibility, additional clerical time would be
required to code the data and additional computer processing time
would be required to input the data intottsple form,

Additionel enterprises such as cotton and peanuts could be added
to the input tables. Since the technique for representing enterprises
in the model has been established, it would be relatively easy to
write the Fortran IV statements necessary to represent additional
enterprises in the.model° Additional enterprises would be represented
in the same manner as comparable enterprises'presently represented in
the model. To represent an additional enterprise, six subroutines
would have to be modified (INPUT, STNMDV, PRODUC, MCHNRY, WANDR, and
OUTPUT). Comment cards in each subroutine identify all operatiens
performed by the simulation program.

Several refinements in data and relationships might be considered{
There is a general belief that cows are able to absorb forage shortages
without much of a sacrifice in the cow's ability to produce a calf;

As a result, less production variability is believed to be associated
with a cowécalf enterprise than with a feeder enterprisea_ In the

model constructed for this study, if there is a forage,shortage,‘the
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shortage is met by forage purchases. LikeWise, if there is a forage
surplus, the surplus is sold. As a result, ﬁhe production variability
associated with a cow-calf enterprise may be overestimated in the
model, | |

The rentiﬁg of some machinery, particularly a tractor, as
opposed to the purchase of all machinery needs fgrther investigation.
Least-cost méchinery inventories are selected by the simulation model
(MCHNRY subroutine) without regard to the possibility of renting
méchinery. In some of the inventories selected, a third tractor was
used very few hours. The third tractor éould perhaps be rented for
a cost much lower than the cost of ownership;

The simulation model can be used as a'farm management and credit,
evaluation device. The information genérated by the model should aid
the farm manager in choosing the land acquisition method, production
plans'financiai arrangement, equity level, and consumption level which
will provide the desired rate of firm'growth, The information should
aid the credit agehcy in evaluating a firmfs repayment capacity,
hence, in constructing financial arrangemenfs conducive to firm growth.

The model could also serve as a foundation for the development of a
more comprehensive model. Its capabilities could be broadened in

several ways. A proéedure could be devised.which would consider
alternative methods of d.eprecia‘tiori, The aggregate aspects of firm
‘expansion could ‘be‘vrepresen.‘ted° The model's capabilities could also

be extended to include the disposition stage of the firm's life cycle.
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SUMMARY AND CONCLUSIONS

Farm operators have been consolidating their farms into larger
units over the past several decades. The trend towards larger farms
has resulted primarily from the biological and mechanical innovations
which continue to influence agricultural production. Thus, farmers
are likely to continue expansion of their farming operations in
‘order to maintain or increase net farm income.

The objectives of this study were concerned with constructing
a firm growth simulation model and with estimatingvthe effects of
selected variables on firm growth. Data for the simulation model
were based on previous farm management research conducted in the

north central Oklahoma economic farming area.
The Simulation Model

The model is capable of simulating the growth of a firm producing
small grain crops,‘forages, and beef cattle in é dynamic and uncertain
environmeﬁt. Growth through land acquisition is emphasized° Land
procurement, investment, production, consumption, and credit “decisions"
are‘governed by built-in rules and data specifications. Monthly cash
flows are generated to portray linkage of the firm's financial trans-
actions throughbut the year as well as over the years. Resources and

products are assumed to be purchased and sold in purely competitive
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markets.

The simulation procedure begins by inputing data. These data
contain the initial resource situation. Alternative production plans,
enterprise coefficients, coefficients of variation, information on
machinery, and the growth determinant variables. The following para-
graphs briefly describe other steps in the model.

The model simulates the firm's operations over one year for a
specified production plan. The acreages owned and rented are examined
by the model first. If land is purchased, the amount of investment |
capital required is determined. Overhead and related expenses, such as
land rental payments, are calculated. Since enterprises in the pro-
duction plan are land based, the level of each enterprise is adjusted
to the acreage of land operated.  If the cow-calf enterprise is expand-
ed, an investment in additional breeding stock is made.

A machinery inventory analysis 1s conducted. This analysis
involves selecting a least-cost complement of machinery for the
acreage operated and determining if machinery investment is needed.
Also, depreciation, annual costs, and hours of machinery usage are
calculated.

The labor situation is evaluated. Iabor is hired on a hourly
basis if labor requirements exceed the amount of family labor avail-
able. An option is provided by the model whereby unused family labor
can find employment external to the firm.

Enterprise net returns and govermment payments are computed.

Crop prices and yilelds and livestock prices are subject to variation.

Prices and yields were assumed to be normally distributed.
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Cash is withdrawn for consumption, Federal and state income
taxes, and socisl security. Two consumption functions are available.
The function used in this study allowed congumption to vary accord-
ing to family size and the level of after-tax income from the
previous year.

Capital for investment, operating, consumption, and tex paying
purposes 1s obtained from sources external to the firm if the amount
required exceeds the amount available. Individual repayment schedules
are constructed by the model for the machinery debt, cow debt, and
real estate debt. The payment can be scheduled on a Standard or
Springfield plan and they can be non-amortized and/or amortized for
any reasonable length of time. Unused capital is placed in a savings
account.

The financial condition of the firm is summarized as a final step
in simulating the firm's operations over one year. Assets, liabilities,
net worth, and a net worth ratio are computed. Also, two ratios for
later use in testing the firm's solvency are calculated. These two
solvency ratios are the ratio of real estate debt to the real estate
debt limitation and the ratio of non-real estate debt to the non-real
estate debt limitation.

The model then proceeds to simulate the firm's operations over 25
years to depict the expansionary and increasiﬁg equity stages of the
firm's 1ife cycle. To obtain a distribution of outcomes, the model
can provide 50 different replications of the firm's operations over
25 years. The firm's operations over 25 years were replicated 35

times in this study.
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After the firm's operations have been simulated over 25 years
and replicated the Specified number of'times, a firm solvency'test is
performed. Under variable prices and ylelds, the solvency test
involves determining if the probability of the firm surviving over 25
years is as great as a required probablility specified as data.

The simulation solution is printed after the solvency test has
been performed if the acreages owned and rénted are specified as
data. When land acquisition is determined by the model, however,
the simulation solution is not printed until the maximum acreage has
been acquired.

Three land acquisition options are provided by the model. They
are (1) purchase, (2) rent, and (3) rent and purchase. Each time
the acreages owned and rented are adjusted by the model, the firm's
annual operations are examined (simulated over 25 years and replicated
the specified number of times), and the firm solvency test is per-
formed. Only after the model has determined that additional land
cannot be acquired is the simulation solution printed.

Firm growth in a dynamic but "certain" enviromment can also be
simulated by the model. The simulation procedure and computations
performed are only slightly different than when firm growth in an
uncertain enviromment is simulated. Since prices and yields are
invariant, the firm's operations over 25 years are not replicated.

In regard to the firm solvency test, the firm is required to

maintain solvency during each of the 25 years.
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The Simulation Experiments Conducted

Simulation experiments were conducted to determine the effects
of four variables on firm growth. These variables included methods
of land acquisition, different production plans, alternative financial
arrangements, and levels of beginning equity in land. The beginning
farm resource situstion consisted of 320 acres of owned land, a
complement of machinery, $5,000 of liquid assets and 2,240 hours of
family labor awvailable annually. The resource situation represented
a class III commerical farm.

The simulation experiments were generally conducted by making
a series of computer runs. The first run involved letting the model
determine when and how much land couldibe acquired under average
prices and yields. On the basis of the results obtained from the
first run, the acreages owned and rented during each of the 25 years
were specifiedyas data and a second run was made. The second and
subsequent runs involved variable prices and yields. If the second
run gave an infeasible solution, the acreages were adjusted and a
third run was made. This process of adjusting acreages and making
runs continued until a feasible solution was obtained or until it

became obvious that a feasible solution could not be obtained.
Results of the Simulation Experiments

Alternative Financial Arrangements

The method of land acquisition, the beginning level of equity
in land, and the production plan were held constant while conducting

the simulation experiments that involved alternative financial
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arrangements. Land was acquired through renting and purchase, the
beginning level of equity in land was 55 percent, and the production
plan included crops, cows, and feeders.

The amount of credit that could be obtained on various assets
appeared to be the most imporﬁant aspect of a financial arrangement.
Undef a liberal credit situation, 533 percent more land was operated
by the end of year 21, net worth was 32) percent greater on the average
by the end of year 25, and average consumption over the 25 years was
175 percent higher than under a typical credit situation. Under a '
typical credit situation, credit was limited to 48, 66, 50, and 75
percent of current real estate, new machinery, used machinery, and
livestock market values, respectively. Under a liberal credit sit-
uation, credit was limited to 75, 80, 75, and 90 percent of current
real estate, new machinery, used machinery, and livestock market
values, respectively.

The probability of the firm surviving over 25 years was required
to be at least 85 percent in all but one of the simulation experiments
conducted. Inlthe one experiment, the minimum required prébability
was reduced from 85 to 50 percent.

Average net worth was considerably greater at the end of 25
years when the minimum required probability of the firm surviving
over 25 years was 50 instead of 85 percent. Average net worth at the
end of 25 years was greater even though average capital withdrawals
for consumption were also higher over the 25 years. Net worth and
consumption were higher because the firm was able to rent many more
acres over the 25 years when the minimum required probability was

50 instead of 85 percent.
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Most of the simulation experiments involved 35 year Standard
payment plans for loans used to purchase real estate, and three year
Spfingfield payment plans for loans used to purchase machinery and cows.
Several experiments, howewver, involved different payment plans.

Loans used to purchase real estate were completely non-amortized
in one experiment... In another experiment, real estate loans were
non-amortized 10 years and then amortized over 25 years. ILoans used
to purchase machinery and cows were amortized on five year Standard
payment plans in a third experiment. However, the same acreages
were rented and purchased over the 25 years under the different pay-

ment plans. Net worth and consumption varied only slightly.

Different Production Plans

A second set of experiments involved different production plans.
While conducting these experiments, land was acquired through renting
and purchase, the beginning land equity level was 55 percent, and
the financial arrangement featured a liberal credit situation.

The production plan that included crops, cows, and feeders was
the most conducive to land purchase and net worth grdwtha At the
end of the 25 year planning horizon, more than two-thirds of the
land operated was owned and average net worth was $68,178 higher
than under any other production plan. The second highest levél of
consumption was maintained over the 25 years ($6,973 on the average)
under the crops-cows~feeders plan.

The production plan that included crops and feeders allowed the
highest level of consumption over the 25 years ($7,141 on the averagej.

But, the least amount of land was owned under this plan during the
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majority of the 25 years. Not until year 21 was as much land owned
under the crops-feeders plan as under the crops-cows plan.
Consequently, not until year 21 was averagé net worth under the
crops-feeders ﬁlan higﬁe; than under the plan that included crops
and cows. Less thaﬁ'one-half the land operated was owned at the end
Qf the 25 year planning horizon under both the crops-feeders and
crops-Cows plans. Average net worth was $l95,979 under the crops-
féederE plan and $175,56l under the crops-cows plan during the
twenty-fifth year.

The firm.solvency test could not be passed under the production
plan that included only crops. The firm could not rent additional
land and pass the solvency test nor could it coﬁtinue operating the
320 acres of owned land and pass;the solvency test.

Methods of Land Acquisition and
Beginning Land Equity Levels

The third set of experiments involved methods of land acquisition
and levels of beginning equity in land. While conducting these experi-
ments, the financial strategy featured a liberal credit situation
and the production plan includedAcrops; cows, and feeders.

The firm solvency test could not be passed when the beginning land
equity level was only 30 percent regardless of the land acquisitidn
method. When the beginning land equity level ﬁas 35 percent, firm
growth was possible under the rent and fent-purchase methods of land
acquisition but not under the purchase method of land acquisition.

Under the purchase method of land acquisition, the firm solvency

test could not be passed until the beginning land equity level was at
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least 55 percent. However, even when the beginning land equity level
was 55 percent, the net worth averages declined after year 15.
Additional land was not purchased,

Average net worth during each of the 25 years under the rent method
of land acquisition was approximaﬁely the same as under the rent-
purchase method. When land was acquired through renting and purchase,
average net worth at the end of 25 years was $173,949, $264,157, and
$324,,005 under beginning land equity levels of 35, 55, and 87 percent,
respectively. When land was aéquired through rentihg, average net worth
at the end of 25 years was $178,534, $264,995, and $324,022 under
beginning land equity levels of 35, 55, and 87 percent, respectively.
Land acquisition through purchase was much less conducive to net worth
growth than the rent and rent-purchase methods of land acquisition.
When land was acquired through purchase, average net worth at the end
of 25 years was $51,251 and $145,51, under beginning land equity levels
of 55 and 87 percent, respectively. |

Although the net worth averages under the rent method of land
acquisition were about the same as under the rent-purchase method
during each of the 25 years, net worth was less variable under the
rent method than under the rent-purchase method of land acquisition
during each year the maximum acreage was operated. During year 25,
for example, the net worth standard deviations under the rent method
were lower by 12, 30, and 48 percent than under the rent-purchase
method of land acquisition when the beginning land equity levels were
35, 55, and 87 percent, respectively.

The consumption averages over the 25 years were also higher under

the rent method than under the rent-purchase method of land acquisition.



156

When the beginning land equity level was 55 percent, for example,
consumption over the 25 years was 120 percent greater on the average
under the rent method of land acquisition than under the rent-purchase

method.
Potential Use and Limitations of the Simulation Model

The simulation experiments have indicated;thaﬁ relatively small
firms with rather low levels of beginning equity in land can grow.
The experiments have also indicated that under certain conditions a
farm operator's best alternative might be to find employment elsewhere.
However, the individual firm situation must be considered when apply-
ing the results of the simulation experiments conducted for this
study. Unless an individual firm situation approximates one o6f the
firm situations formulated for this study; growth of the individual
firm situation needs to be simulated.

Simulating the growth of an individual firm situation would be
relatively inexpensive. On the basis of $100 per hour of computer
processing time, the cost of each simulation experiment conducted for
this study was about $80. Each experiment required about five
computer runs. The one run in'which the model determined when and
how much land could be acquired under éverage prices and yields
cost about $20. The four other runs which involved determining when
and how much land could be acquired under variable prices and yields
cost about $12 each for a total of $60.

Those who use the simulation model might consider several model

refinements. The arrangement of data on cards could perhaps be
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simplified. ‘As more data on cow;calf production variability becomes 3
available, this aspect of the model might be revised. Also, the rent-
ing of some machinery, as opposed to the purchase Qf all machinery,
needs further investigation. |

The simulation model can be used as a farm management and credit
evaluation device. The information generated by the model should aid
the farm manager in choosing the land acquisition method, production
plan,vfinancial arrangement, equity level, énd consumption level
which will provide the desired rate of firm growth. The information
should aid the credit agency in evaluating a firm's repayment capacity,
hence, in constructing financial arrangements conducive to firm growth.
The model could also serve as a foundation for the development of a
more comprehensive model. Its capabilities_couid be broadened in
several ways. A procedure could be devised which would consider
alternative methods of depreciation. The aggregate éspect of firm
expansion could be represented. The model's capabilities could also

be extended to include the disposition stage of the firm's life cycle.
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TABLE XVI.

SIMULATION PROGRAM

F i atc)

‘REAL*8 SFNC27DPS

COMMON SENC2(25,29)

COMMON  L2035) (PCI61,THsE(49413) 4 M{5,13) 5 JFP(25431)yNR¢THELE25) ¢Ry
1MO(2748) »CEL642)4SCLE10,153,MCOMBL1200),CPGP(15,2).LPI5),PL125,5),
2CV(17+2) o PPA{59,6),V{230) s TXLEXPsTX2EXP ,SCOWS+NPPyRET{13),EXP(13},
3WORK(13) ¢P1sP2,¢P34P4sP5:P6sTLLI26)9TL2(26), TLILPP{59),TLINPP (59},
4TL2LPPI59) ¢ TL2NPP(59),CROPL{8)yCROP2{8) s YEARsNYEAR s SND(26514)+IXs
SNy OWN 1261 4RENT2126) ¢ BEGLND, BEGCAP,BEGLD, BEGMD, PERMIT, UNDFAC,AC25,
6ACANY yBONLY ,RONLY  BANDR, PCTBL+CLOOPS, RENT yLACYR s PASSs DONE s VALLND
TACDYR y ACD25sPAY{150) » TIN{150) ,PAYL (150}, TINL{1501,PRINL{1501},
8DPL (150) ,PAYM{BO) ,PAYC (BO},TINM{BO) »TINC{BO}+PRINM(BO) PRINC(B0),
GOPM{80),0PCIB0) s BEGDM, XINTM, AMM, AMNOM ¢ CODEM, XENTC, AMC, AMNOC, CODEC,
/BEGDL y XINTL yAML y AMNOL s CODEL ¢ DMs DC + DL y SC» PROF 4 DEPEN,DEPTOT 4 WK (12} 4
1CHGLAB(12),CREDIT,FITAX{25) ,STITAX{25)+55T125) s OUTINCSSTWP{25),
2TOTTAXsHLDSST ¢ HLDF IT yHLDSIT,TIME,RINT ,COPY, BUYMOyMCHSAV(25+1055) 4
3AGESAV{25510¢5) s SAVHRS{25,12) ¢ SAVEXPU25,12)4 TMCOST (253, TVMI(25),
4THDEP({25), TMCRED(25) , THRS( 10+ 5) s THREE(25,12) sFOUR[25y12) $FNC(29),
SELEVEN(25412) s SFNC{25¢29) ¢ FNCL{25+29) ¢ FNCH{254 2932 NVPAY,1S1Y,
6XVNM{ 25} , XVUM(25) ,CROP {25, 8) , SVTHAC125410+5)

DIMENSION FS125),DSCHED{35)CON{13),SHORT{13),SVPROD(25,69),
INAY{25),NOSOL(50) NOROW(50) ,COEF(502 yNSVEC(25} 4XSVEC(25)

(222 3] *ERE SRR &5k

READ AND WRITE DATA

EEEEX Xl

CALL INPUT

ey

EEEEERLET

220 FORMAT{1H1}
221 FORMAT(1H1,T48,'0BTAINING MORE THAN ONE SIMULAT1ON®/T49,*SOLUTION

1PER COMPUTING OPERATION'//125,°NEW COEFFIENTS FOR THE PROGRAMMING
2VARTABLES IN TABLE 12 CAN BE SPECLFIED FOR®*/T25, *SUBSEQUENT SINULA
3TION SOLUTIONS IN ONE CONTINUDUS COMPUTING OPERATION BY ADDING®/
4725,*ADDITIONAL INPUT CARDS. THESE CARDS MUST SPECIFY (1) THE SOL
SUTION NUMBER FOR?'/T25,*WHICH THE NEW COEFFICIENTS ARE TO APPLY, (2
6) THE ROW NUMBER OF THE NEW'/T25,'COEFFICIENT, AND (3) THE NEW COE
TFFICIENT. COEFFICIENT CHANGES ARE CUMULATIVE.®/T25,°FOR EXAMPLE,
BNEW COEFFICIENTS SPECIFLIED FOR SOLOTION TWD APPLY ALSO TO SOLUTION
9%/T25,"THREE. IF THE ORI1GINAL COEFFICIENT IS WANTED FOR SOLUTION
/THREE, TT MUST BE'/T25,*SPECIFLED AS A NEW COEFFICIENT FOR SQLUTIO
IN THREE. ONE INPUT CARD IS REQUIRED'/T25,*FOR EACH NEW COEFFICIEN
2T. 1TS FORMAT IS AS FOLLOWS®)

222 FORMAT{1HO¢T35,tCOLUMNIS}® 20X, *CONTENT* /T35, ———————n¥ y5Xy tommem

223
224

225

1 */T39+%1'y9X,*SOLUTION NUMBER (>
21)7/T38,%3—5%,8X, " ROW NUNBER®/T38,*7-15%,7X, *NEW COEFFICIENT (DECI
3MAL N COLUMN 12)%//725,*THE LAST CARD OF THE DATA DECK MUST CONTA
4IN THE NUMBER 9 IN THE FIRST COLUMN.*////T39,*THE FOLLOWING IS A L
SISTING OF ADDITIONAL INPUT CARDS®/)

FORMATII1,144F10.3)

FORMAT{IH »T56+11+14+sF10.3)

WRITE(64221)

WRITE(6+222)

NCARDS=0

00 225 J=1,50

NOSOL {J)
NOROW{ J1=0
COEF(J)=0.0
DO 226 J=1,50

0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
o012
0013
0014
D015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055

aoao’

" READ(5,2231NDSOLY J) yNOROW{ J) sCOEF (Y}

226
227

228
229

2222

2223
2224

NCARDS=NCARDS+1
IF{NOSOL(J).EQ.9) GO TD 227

WRITE(6s224)INOSOL(J) +NOROWLJ) (COEF T J}

HRITE(64220)

DO 9999 JNGE=1,5

NCT2=0

IF{INGE.EQ.1} 60 TO 2222

D0 229 J=1,NCARDS .
IF{NOSOL{J)+NE.JNGE) GO TO 228
NORONX=NOROW{ J)
VINOROWX)=COEF(J)

GO TD 229

NCTZ=NCT2+1

CONT INUE

1F{NCTZ.EQ.NCARDS) GO TO 999
FEEE R SRk X k&

INITIALIZE ONLY BEFORE SIMULATION

LERFRAKEEEE R AR

YTy

0056

LT I

BEGLND=V(2)
NXTI=v(211}
NXFT=V{212)
NVPAY=V(224)
IF{(NVPAY.EQ.1) 60 TO 2224
DO 2223 J=1,17
CV(J4r1)=0.0
CV1Jy2)=0.0
BEGCAP=V(3)
BEGMD=V(5)}
BEGLD=V(4)
PERMIT=v(140)
NXPM=V(140]
UNOFAC=V{l41}
AC25=v(142)
ACANY=V(143}
BONLY=V{145)
RONLY=V(146)
BANDR=V(147)
PCTBL=V(179}
‘CLODPS=0.0
VALLND=CI{5,2}
R=v{204)

NR=R
NRUNS=25.0%*R
P1=V(134)
P2=v{135)
P3=vi136}
P4&=Vv(137)
P5=vi138)
P6=V{139)
TINE=V(206)
RINT=V{156)
COPY=V(205)
BUYNO=CI(3, 1}
BEGDM=V(5)

0057
0058
0059
0060
0061
0062
0063
0064
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079

0080

0081
0082
0083
0084
0085
0086
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098
0099
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110

coT



TABLE. XVI

(Continued) -

AFINYEAREQ.16) TL2X=1920..0
IFINYEAR.EQ.21 ). TL2X=2560.0
TL1(NYEAR}=TLIX
TL2INYEAR)=TL2X
DD 25 I=1,47
TLINPPU1}=XXXNPP{T)®TLLX : -
25 TL2ZNPPI}=XXXNPP{I)*TL2X ' : .
DO 400 1=1,8 ’
CROP(NYEAR?[1=0.0
CROP1(11=0.0
400 CROP2(11=0.0
DD 41 1=1,7
CROP (NVEAR , 1}=CROP (NYEAR 4 1 } 4TL2NPP {1}
CROP1 {11=CROP1{L)+TLINPP (1}
CROP2(1)=CROP2(1)+TL2NPP (1)
DO 42 I=8,14
. CROP {NYEAR , 2} =CRDP {NYEAR ,2)+TL2NPP (1}
CROPL(2)=CROP1{2}+TLINPP ()
42 CROP2(2)=CROP2(2) +TL2NPP{ 1)
DO 43 I=15,21
CROP (NYEAR ¢3)=CROP (NYEAR ,3)+TL2NPP (I}
CROP1(3)=CROP1(3}+TLLNPP (1)
43 CROP2{3)=CROP2(3)+TL2NPP (1)
DO 44 132228
CROP {NYEAR ,4)=CROPINYE AR 44} +TL2NPP( 1)
CROP1(4)=CROP1{4)+TLINPP {1}
44 CROP2(4)=CROP2[4)+TL2NPP (1)
DO 45 1=29,35
CROP{NYEAR,5)=CROP (NYEAR 45} ¢TL2NPP (1)
CROP1(5)=CROP1(5) +TLINPP (I}
45 CROPZ(5)=CROP2(5)+TL2NPP (1)
DO 46 I=36442
CROP (NYEAR +6)=CROP [NYE AR 61 +TL2NPP{I)
CROP1(6)=CROPL{6}+TLINPP (I}
46 CROP2(6)=CROP2{6) +TL2NPP(I)
DO 47 [=43,47
CROP (NYEAR ¢ 7)=CROP INVEAR ¢ T) +TL2NPP {1} %.25
CROP {NYEAR ,8) =CROP [NYE AR, 8) +TL2NPP LI 1%.75
CROPL(7}=CROPL{7}+TLINPP{1)%.25
CROP1{B)=CROPL{B)+TLINPP{I}*.75
CROP2(T)=CROP2{T)+TL2NPP(1}%.25
47 CROP2(B)}=CROP2(8)+TL2NPPII1)*. 75
TC1=0.0
1C2=0.0
DO 48 I=1,8
TCL=TCL+CROPL(I}
48 TC2=TC2+¢CROP2(§)
CALL MCHNRY .
92 FORMAT(1HL,10X,"YEAR = ¥,12,J0X,°TLL = *4F7.2410X,'TL2 = *,FT.2,
110X, 'TCL = *4F7.2, LOXy*TC2 = "4F7.24/) .
WRITEL6492)NYEAR s TLLXy TL2X s TC1,TC2
93 FORMAT(1HO, 28Xy 22HMACHINERY COMBINATIONS/2BXs2H 1y4X s1H2y4X s 1H3,
14X 9 LH4 44X ¢ 1HS)
WRITE (6,93)
94 FGRMAT (1HO, 10Xy 1 THPLOW

4

-

W1XeIlleslax,11))

o111

0112
0113
0114
o115
0116
0117
0118
0119
o120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0l44
0145
0146
0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
0160
o161
0162
0163
0164
0165

P IXoT1y4l4Xs1119
21Xy Thohd 4Xy 111}
21XsI1e%L4Xy110)
21Xy 11;4¢4X, 1210
21X F1y414X 110D
21Xy 1144(4X,11))
P 1XsT10404XKe11))
o1X,E1p4(4Xs 110}

-’95 "FORMAT L1H.-9.10X 4 LTHDISC -

96 FORMAT(1H '»10X+17HSPRING. TOOTH

97 FORMAT{1H 510X, 1THROTARY HOE

98 FORMAT{1H ¢10X,17HSPIKE TOOTH,

99 FORMAT{1H »10X,1THDRILL

100 FORMAT(1H ,10X,1THMONER

101 FORMAT(1H 410%,1 THRAKE .

102 FORMAT(1H ,10X,17HTRACTOR -

104 FORMAT(1H1} .
WRITE (6494} {MCHSAVINYEARs14J),J=1,5)
WRITE(6,95) {MCHSAVINYEARs2¢J} sJ=1,5)
WRITE(6596) {MCHSAVINYEAR;3,4),J=1,5)
WRITE(649T7) (MCHSAVINYEARv4sJ) 2 J=1,5]
WRITE(6498) (MCHSAV(NYEAR,S»J)sJ=1,5)
WRITE{6,99) UMCHSAVINYEAR164J) s
WRITE{6100) { MCHSAVINYEAR ¢ T4J)y
WRITE{6,101) {MCHSAVINYEAR 8, J) s J=1
WRITE(69102){ MCHSAVINYEAR104J) ¢ Jd=1,5)

51 FORMAT(1H0,10X,*TOTAL NET INVESTHENT = $%,F9.2)

52 FORMAT{1H +10X,*VALUE OF NEW MACHINERY AT END OF YEAR =

53 FORMAT{IH ,10X,'VALUE OF USED MACHINERY AT END OF YEAR =

S4 FORMATI1H ,10X,"VALUE OF ALL MACHINERY AT END OF YEAR = $*',F10.2)

55 FORMAT{1lH ,10X,*DEPRECIATION = $"9F9.2)
56 FORMATULIH s10X," LNVESTMENT CREDIT = $',F9.2

}
57 FORMAT{1H »10X,°ANNUAL LEAST-COST MACHINERY INVENTORY = $°,F9.2)

WRITE(6+51) TMCOST{NYEAR}
WRITE{6452) XVNM{NYEAR)
WRITEL6453) XVUMINYEAR)
WRITE{6+454) TVML{NYEAR)
WRITE(6+55) TMDEPI{NYEAR)
WRITE(6+:56) THCREDINYEAR)
WRITE(6457) TMNCST

T4 FORMAT{LH 10X 15HPLONW +5F5.0)
75 FORMAT(1H 410X ,15HDISC »5F5.0}
76 FORMAT(1H 410X, 1SHSPRING TOOTH +5F5.0)
7T FORMAT{1H ,10X,15HROTARY HOE +5F5.0)
78 FORMAT(1H ,10Xs15HSPIKE TOOTH +5F5.0)
79 FORMATULH +10Xs15HDRILL +5F5.0)
80 FORMAT(1H 510X,15HMOWER +5F5.0}
81 FORMAT(1H +10X¢15HRAKE +5F5.0)
82 FORMAT(1IH «10X,1SHFERTILIZE . v5F5.0)
83 FORMAT{LH +10X,15HTRACTOR 9»5F5.0)

105 FORMAT(1HO,/29X,3HAGE/)
WRITE(64105)
WRITE(6.T74) (AGESAVINYEAR,1,J)eJd=1s5)
WRITE(6s75) LAGESAVINYEAR,2, 195)
WRITE(6476) (AGESAVINYEARy3,J)9J=1,5}
WRITE(G6s7T) (AGESAVINYEAR 49 J}sd=145)
WRITE(6,78) {AGESAVINYEAR,5,J)4J=1,5) -
WRITE(6,79) (AGESAV(NYEAR:64J)y
WRITE{6,80) (AGESAVINYEAR:74J) ed=1
WRITE(6,81) {AGESAVINYEAR.84J1yJ=14+5)
WRITE(6483) {AGESAVINYEAR,10yJ)»J=1s5)

107 FORMATU{1HOy2B8Xs® ANNUAL HOURS® 20Xy *ACCUMULATED HOURS®,
111Xy * TRADE HOURS®/}

- 0166

0167
0168
0169
0170
0171
0172
0173
0174
0175
0176
0177
0178
0179
0180
0161
0182
0183
0184
o185
0186
0187
0188
0189
0150
0191
0192
0193
0194
0195
0196
0197
0198
0199
0200
0201
0202
0203
0204
0205
0206
0207

- 0208

0209
0210
0211
0212
0213
0214
0215
0216
0217
0218
0219
0220



TABLE XVI (Continued)

oo n0

000

conmo0

12

13

1

+

15

16

20

21

PRINL{J}=0.0 0221
OPL{J}=0.0 0222
D0 13 J=1.+80 0223
PAYM{J}=0.0 0224
PAYC({J)=0.0 0225
TINM{JI=0.0 0226
TINC{J1=0.0 0227
PRINM{J)=0.0 0228
PRINC{J}=0.0 0229
OPM(J}=0.0 0230
0PC{4}1=0.0 0231
0% TEE% *x& FEFEKERREREERRIREERRNCEERRRRER (0232
DRAW STANDARD NORMAL DEVIATES FOR 25 YEARS 0233
*EEER 233 SEEKEEK 0234
BEGIN TAPE INPUT 0235
IF{NXTI.NE.1) GO TO 15 0236
IF{IREPS.EQ.1)} REWIND 8 0237
IF{NXFT.NE.1} GO TO 14 0238
CALL STNMDV 0239
WRITE(8)SND 0240
GO TO0 20 0241
READ{8)ISND 0242
GO FO 20 0243
END TAPE INPUT 0244
IF{IREPS.EQ.1) REWIND 3 0245
1F(CLOOPS.NE.1.0) GO TO 16 0246
CALL STNMDV 0247
WRITE {3} SND 0248
G0 10 20 0249
REAGD{3}SND 0250
EREEEEEEE EX SEEEERRRKEHEEERERER SR SLEKERREEE 0251
INITIALLZE EVERY YEAR 0252
EEEEEEREECE R REE EREERREX EE XA STE SR KER SR KR KEEX S SR AR SR ERE R kkKLEE 0253
OUTINC=0.0 0254
EL=0.0 0255
RRTA=0.0 0256
PROF=0.0 0257
OPCAP=0.0 0258
TAXACT=0.0 0259

0260

0261

0262

0263
CON{J}=0.0 0264
SHORT(J}=0.0 0265
EEEEKEK Tk L 2 xkk 0266
COMPUTE PRIMARILY PRODUCTION RETURNS AND EXPENSES AND 0267
LIVESTOCK LABOR REQUIREMENTS - 0268
SEFEEAKKE EREEEK (X232 0269
8EGIN TAPE INPUT 0270
IF(NXT1.NE.1} GO TO 208 0271
IF{NXFY.NE.1} GO TO 203 0272
CALL PRODUC 0273
DO 200 J=1,12 0274
SYPRODINYEARy JI=RETLJ) 0275

201

202

2020

203

208

209

210

21

-

212
2120

213

214

215

216

SVPROD{NYEAR, J+12}=EXP{J}
SVPRODINVEAR ¢ J+24}=WORK( J)}

DO 201 J=1,.8
SVPROD(NYEAR,J#36)}=CROP1{J}
SVPROD(NYEAR, J#44)=CROP2{J)}
SVPRODENYEAR,53)=TX1EXP
SVPROD(NYEARs54}=TX2EXP
SVPRODINYEAR,55)=SCOKS
SVPROD{NYEAR.56)=TL1LPP{53)

DO 202 J=57.60

SVPROOINYEAR, J)=TL2NPP{J-T)

D0 2020 J=61,68
SVPROD{NYEAR,J}=CROP{NYEAR, J-60)
SVPROD{NYEARs69)}=TLL{NYEAR)
1IF(NYEAR.EQ.25}) WRITE(8} SVPROD
GO TO 218

{FINYEAR.EQ.1} READ{8)}SVPROD

IF{TL2INYEAR}.LE-TL1{NYEAR}+#10.0} GO TO 213

CALL PROOUC

GO 10 218

END TAPE INPUT
IF{CLOOPS.EQ.1.0} GO YO 209
IF(NYEAR.EQol} READ{3)SVPROD

IF(TL2{NYEAR}.LE.TLI{NYEAR)}+10.0} GO ¥0O 213

CALL PRODUC

IF{CLOOPS.NE.1.0) GO TO 218

00 210 J=1,12

SVPROD(NYEARy J)=RET(J]
SYPRODENYEAR, J+120=EXP{J)
SVPRODINYEAR,J#24)=KORK(J}

DO 211 J=1.8
SVPRODINYEAR,J436}=CROP1{J}
SVPROD{NYEAR,J+44)=CROP2{J)}
SVPROD{NYEARy531=TX1EXP
SVPRODENYEAR y54)=TX2EXP
SVPROD{NYEARs55)=SCOHS
SVPROD(NYEAR,56)=TL1LPP(53)

D0 212 J=57,60

SVPROD{NYEAR, J}=TL2NPP{J~-T)

DO 2120 J=614+68

SVPRODINYEAR,J }=CROP(NYEAR 4 J-60)
SVPROD{NYEAR,69)=TL1{NYEAR)
IFINYEAR.EQ.25} WRITE{3)SVPROD
GO TO 218

XMULT=TLL1INYEAR} /SVPROD(NYEAR 469}
DD 214 J=1,68

SVPROD{NYEAR, J}=SVPROD(NYEARs J} *XMULT
DO 215 J=1,12 .
RET{J}=SVPROD{NYEAR,J}
EXP{J}=SVPROD{(NYEAR, J#12)
WORK{J}=SVPROD{NYEAR ;J#+24}

DO 216 J=1,8
CROP1{J}=SVPROD{NYEARy J+36)
CROP2(J}=SVPRODINYEAR,J+44)
TX1EXP=SYPROD{NYEAR,53)

0276

0277
0278
0279
0280
0281
0282
0283
0284
0285
0286
0287
0288
0289
0290
0291
0292
0293
0294
0295
0296
0297
0298
0299
0300
0301

0302
0303
0304
0305
0306
0307
0308

0309
0310

0311

0312
0313

0314
0315

0316

0317

0318

0319

0320

0321
0322
0323
0324
0325
0326
0327
0328
0329
0330

caT



TABLE XVI (Continued)

[aNaNaNal

T ATX2EXP=SVPROD(NY EAR;54)

217

2170
218

300

301

302

22
23

230
24
25
27

28

29

290

30
31

SCOWS=SVPROD{NYEAR,55)
TLILPP(53)}=SVPROD{NYEAR,56)
00 217 J=57,60
TL2NPP{J~T}=SVPROD{NYEAR,J}
00 2170 J=61.+68

CROP{NYEAR, J-60}=SVPRDO{NYEAR,J}
XY=NYEAR~-1 .

DO 300 J=1,12
EXPULJI=EXP{JII+EL4TJ)
MONTH=CI {64 1)
MONTHF=MONTH~1
OWN1=0WN{NYEAR}

IF{NYEAR.GT.1) OWNI=TL2{NYEAR-11-RENT2{NYEAR-1}

DWN2=TL2 {NYEAR)-RENT2{NYEAR}
RENTFH=0.0

IFINYEAR.GT <1} RENTFH=RENT2{NYEAR-1}
D0 301 J=1,MONTHF

EXP{JI=EXP{J}+OWNL1*E{4B, JI+RENTFH*E{49,J)}

DO 302 J=MONTH.l2

EXP{JI=EXP{JI+OWNN2*E(4 B, JI+RENTZINYEAR}*E {494J}

IFINYEAR.NE.1) GO YO 23

VLRENT=RENT2{NYEARI*{CI{5,2)+4CI1(642)%XY}

DO 22 J=7.12 .
EXPL{J)=EXP{JI+E{45,JI*{VLRENY/1000.0}
GO TO 24

VLR1=RENT2{NYEAR-1}*(CI{5,2)+CI{64,2)*(XY-1.0))
VLR2=RENT2(NYEAR}*(CI(5,2)+CI(6,2)%XY)

DO 230 J=1+6
EXP(J)I=EXP{JI+E{45,J)*{VLR]1/1000.0}

EXP{J+6)=EXP(J¢6)+E(45,J+6)%(VLR2/1000.0)

DO 25 J=l.l12
OPCAP=0PCAP+EXP( J)
TLVI=0WN1*{CI(5,2)4C1{6,42)%XY])
TLV2=DWN2*{CI{5,2)+CT{642)%XY)
DD 28 J=1,12

RLES{TLVI+{{TLV2-TLVI)#{{12.0~CI{5y1))/12.0)})*{E{4%,J}/1000.0)

EXP{J}=EXP(J}*RLE
OPCAP=0PCAP+RLE
TAXACT=TAXACT+TX2EXP-TX1EXP
DD 29 J=1,12
TAXACT=TAXACT+RET{J}-EXP{J)
IF{V(135).EQ.0.0) GD TO 290
IF(V(135).LT.V{137}) GO TO 30
STARTC=V(137)

GO 10 31

STARTC=vV(135)
BEGCT=STARTC+7.0
NNBEG=BEGCT

IF{NYEAR.GE.NNBEG) TAXACT=TAXACT+.50%.80%SCOWS

TAXACT=TAXACT~SCOWS
*

CONSUMPYIONs OUTSIDE THE FARM INCOME,
CURRENT YEAR

EXREERE
AND TAXES PAYABLE IN THE

13

»

SEEEE R

sxeeen

0331

0332
D333
0334
0335
0336
0337
0338
0339
0340
0341
0342
0343
0344
0345
0346
0347
0348
03459
0350
0351
0352
0353
0354
0355
0356
0357
0358
0359
0360
0361
0362
0363
0364
0365
0366
0367
0368
0369
0370
0371
0372
0373
0374
0375
0376
0377
0378
0379
0380
0381
0382
0383
0384
0385

[aXaXel

3

~

33

34

3

o

37

3

o

39
49
50

“TF(NYEAR<GT:01 ) ATI=ATT#STTAXINYEAR= 1) FSSTRP UNYEAR- T1SHLD'ST-T

IF{V{126)sNE.1.0} GO TO 33

C=ATI

IF{C.LE.040) C=0.0

00 32 J=1.,12

CON{J)=CON{JI+{1.0/12.0) #{V{128)4V(1291%C)

GO TD 35

XATI=ATI

IF{AT1.LT.2500.0) ATI=2500.0

00 34 J=1.12
CONCJI=CONEJI#(1e0/12.0)%24,32%AT[*¢.590%FSINYEAR) #%,163
ATI=XAT!

00 36 J=1,412

EXP{J)=EXP{J)+CONLJ)

RET{JI=RET(J} +V(Je97)

IF(VIJ#971.6T<0.0) RET(JI=RET(JI=-V(110)-V(111}-V(112)
CONT INUE

fFINYEAR.EQ.1} GO TO 37
EXP{2)=EXP{2)+FITAX{NYEAR-1}+SITAX{NYEAR~1)+SST{NYEAR-1)
EXP(1}=EXP({1}4SSTWP{NYEAR-1}
OPCAP=0PCAP+SSTWP(NYEAR-1)

HLOF1T=0.0

HLDSIT=0.0

HLDSST=040

= e
INVESTMENTS — MACHINERY, BREEDING SYOCK, AND LAND
eeee ’
JXTL2=0

IF{LACYR.GTo1} JXTLZ=TLZ{LACYR-1)
JXMAX=VL2)}4V{142)

MONTH=CI{3,1)

IF{IREPS.GT.1) GO TD 50
IFINYEARL.LT.LACYR) GO YO 50
IFLJIXTL2.EQ-JXMAX} GO .TO 50
IFINYEARLGT.1) GO TO 49

11=15

DO 38 I=1.8

DO 38 J=1,5

11=1142

MCHSAVIL 1 ,J)=V{LI])
AGESAV(14T+J)=ViIiel}

11=5

DO 39 J=1,5

1I=1142

MCHSAVIL+104J3=V{IT}
AGESAV(14105J)=V{II+])

CALL MCHNRY

DO 51 J=1,12

WXXXXX=H{S5yJ} %, 75

HWXX=e50
WORK{J}=WORK{J ) +SAVHRS {INYEAR,J)}
ELX={ WORK{J}=W(5,J) ) 2EL46,J)
IF{ELX.GE-0.0) GO TD 510

ELX=0.0

IFC(TL2INYEAR).GTLVI97)} GO TO 510

EEXSEE RN XN REX RN R RN R R R RN RN R

0386
0387
0388

. 0389

0390
D391
0392
0393
0394
0395
0396
0397
0398
0399
0400
0401
0402
0403
0404
0405
0406
0407
0408
0409
0410
0411

0412
0413
0414
0415
0416
0417
0418
0419
0420
0421

. 0422

0423
0424
0425
0426
0627
0428
0429
0430
0431
0432
0433
0434
0435
0436
0437
0438
0439
0440

QaT



TABLE XVI (Continued)
I1F{WDRK{JI}/WI{5,J1.GT.WXxX) GO TO 510 044l G0 TO 70 0496
OUTMTH= (WXXXXX-WORKIJII*E(464J) 0442 68 EXP(MONTH)=EXP{MONTH)}+CAFP 0497
HLOMTH=0UTNTH®, 044 0443 69 DC=DC+DC*((VI1661}~CItl,1)1/12.03%V(162} 0498
OUTENC=0UTINC«0UTHTH 0444 EXP{MONTH)=EXP{MONTH)+VL175)+VI127) 0499
HLDSST=HLDSST +HLONTH 0445 TAXACT=TAXACT=-V(175)-V{177} 0500
RET{JI=RET(J)} ¢OUTMTH-HLOMTH 0446 OPCAP=DPCAP+VL175)¢VI(177) 0501
510 EXPEN=SAVEXP{NYEAR,J}+ELX 0447 D MONTH=CI{2,1) 0502
EXP(JII=EXP{J)+EXPEN-ELX*.044 0448 CAFP=CA~PAY{NYEAR} 0503
TAXACT=TAXACT-EXPEN 0449 IF{SC.GT.0.0) CAFP=CAFP-OPCINYEAR-1) 0504
51 OPCAP=0OPCAP+EXPEN-ELX¥.044 0450 00 71 J=1+MONTH 0505
CAFP=CA-PAY{NYEAR) 0451 71 CAFP=CAFP+RET(J}-EXPLY) 0506
0D 52 J=1+MONTH 0452 IF{CAFP.LE.0.0) CAFP=0.0 0507
52 CAFP=CAFP+RET(J)I-EXPLN) 0453 TINB=0OPB*V{168) 0508
IF{CAFP.LE.C.0) CAFP=0.0 0454 IBI=(TLILPP{531/25.13+1.0 0509
CIM=TMCOST{NYEAR} 0455 1B2=( TL2NPP(53}/25.11¢1.0 0510
CIMT=TVRI(NYEAR) 0456 JFLTLILPP(S53).LE.L1.0) IB1=0 0511
DM=CIM 0457 IFUTL2NPP(53}.LELL-0) IB2=0 0512
IF{CAFP.LEL0.0) GO TD 55 0458 8B8=182-181 0513
DNZ=DM 0459 CIA=BBeCI{2,2} 0514
DM=0M~CAFP 0460 CIBT=CIBT+CIB 0515
IF{DM.GT.0.0} GO TOD 54 0461 1F{CIB.GE.0.0) GO TO 73 0516
£XP{MONTH)=EXP{MONTH)+DONZ 0462 RET{MONTH)=RET{MONTH)-CIB 0517
ON=0.0 0463 SB=ABS(CIB} 0518
GO TD S6 0464 DB=0.0 0519
54 EXPUMONTHI=EXP{MONTH)+CAFP 0465 TAXACT=TAXACT#.,50%(CI({2,2)-SB*.766} 0520
55 DM=DM¢DM* ((VI160)-C113,11)/12.0)1¥V{156) 0466 GD TO 76 0521
EXP(MONTH)}=EXP (MCNTHI#VI175)+V (177} 0467 73 $B=0.0 0522
TAXACT=TAXACT-VL175)-V(177} 0468 DB=CIB 0523
OPCAP=0PCAPSV(1T75)+VI1T7) 0469 IF{CAFP.LE.O0.0) GO TD 76 0524
56 MONTH=CI(141) 0470 DBZ=DB 0525
CAFP=CA-PAY(NYLAR) 0471 DB=DB-CAFP 0526
DO 57 J=1¢MONTH 0472 1F{DB.GT.0.0) GO TO 74 0527
57 CAFP=CAFP+RET(I)—EXPIJ) 0473 EXP{MONTH}=EXPIMONTH}+0BZ 0528
IF(CAFP.LE.0.0) CAFP=0.0 0474 08=0.0 0529
CIC=(TLZNPP(53)~TLLILPP(53})#Cil1,2} 0475 GO T0 76 0530
CICT=CICY+«CIC 0476 T4 EXP{MONTH)I=EXP{MONTH)+CAFP 0531
1IF(CIC.GE.0.0) GO TD 61 0477 76 0PB=0PB+DB-SB 0532
RET{MONTH)=RET (MONTH}—CIC 0478 IF(OPB.LE.0.O0} OPB=0.0 0533
IF(CICT.6T.0.0} GO TO S9 0479 MONTH=CI(5.1) 0534
SC=ABS(CIC) 0480 CAFP=CA~PAY(INYEAR) 0535
DC=0.0 0481 IF(SC.GTo0.0) CAFP=CAFP-OPCINYEAR-1I) 0536
GO 1D 60 0482 DO 77 J=14MONTH 0537
59 $¢=0.0 04B3 77 CAFP=CAFP#RET(J}I-EXPIJ) 0538
DC=0.0 0484 IF(CAFP.LEL.0.0) CAFP=0.0 0539
60 IF INVEAR.LT.NNBEGY GO TO 70 0485 BL=TL2(NYEAR)-OWN1-RENT2 (NYEAR) 0540
TAXACT=TAXACT+.50%.80%ABS(CIC) 0486 IF{BL.GE.5.0) GO T3 79 0541
G0 10 70 0487 0L=0.0 0542
61 5C=0.0 0438 CiL=0.0 0543
pc=Ccic 0489 GO 10 85 0544
IF{CAFP.LE.0.0) GO TO &9 0490 79 CIL={CI{5,204C1(6+21%XY)*BL 0545
DC2=DC 0491 DL=CIL 0546
DC=DC-CAFP 0492 IF{CAFP.LE.0.0) GO TO B4 0547
IF(DC.GT.0.0! GO TOD 68 0493 DLZ=0L 0548
EXP{MDNTH)=EXP (MONTH} +DCZL 0494 DL=OL~CAFP 0549
0495 IF{DL.GT.0.D} GO ¥0O 83 0550

pC=0.0

f-

oy



TABLE XVI (Continued)

e aNaNalauaaate s

EXP{MONTH)=EXP{MONTH}¢DLZ
DL=0.0
GO TO 85

83 EXP{MONTH}=EXP{MONTH)+CAFP

. 84 DL=DL#DL*({(V(154)-C115,132/12.0)%V(150)}

EXPEN=V(172)+{DL/100.0)*V(173)4V(1T4)+V(176)
EXP{MONTH)=EXP{ MONTH) ¢EXPEN ’
TAXACT=TAXACT~EXPEN

OPCAP=0PCAP+EXPEN

85 CILT=({TL2(NYEAR}—RENTZ{NYEAR} }*{CI{S, Z)OCI(G.Z)‘XY)

0551

0552
0553
0554
0555
0556
0557
0558
0559
0560

*EEREEREKR

FINANCEAL ARRANGEMENTS - THE FINANCE SUBPROGRAM INCLUDES
-OUTSTANDING PRINCIPAL FROM THE PREVIOUS YEAR LN THE CURRENT

0561
0562
0563

PRINCIPAL AND TOTAL PAYMENT ACCOUNTS WHEN A LOAN IS REFINANCED: 0564

THE FOLLOWING STATEMENTS, BEFORE SUBROUTINE FINANC IS CALLED,

0565

ADJUSTS THE PRINCIPAL AND TDTAL PAYMENT ACCOUNTS SO AS TO EXCLUDE 0566

THE DUTSTANDING PRINCIPAL FROM THE PREVIOUS YEAR.

0567

L1 2
PRNLL=PRINL (NYEAR}
PAYLL=PAYL{NYEAR])
PRNMM=PRINMINYEAR)
PAYMM=PAYM{NYEAR)
PRNCC=PRINCINYEAR)
PAYCC=PAYC{NYEAR)

PAYXX=PAY (NYEAR)}

MONTH=CI{2,1)
EXP{MONTH)=EXP{MONTH)+TiNB
TAXACT=TAXACT-TINB

OPCAP=0PCAP +TINB

MONTH=V{154)
EXPUMONTH)=EXP({MONTH)+PAYL INYEAR)
MONTH=V{160}

EXPUMONTH)= EXP(HDNTH)OPAVM(NVEAR)
MONTH=V{166)

XPAYC=PAYC{NYEAR}
TAXACT=TAXACT-TIN(NYEAR)
OPCAP=DPCAP+T IN{NYEAR)}

CALL FINANC

IF{SC.GT.0.0) GO TD 655
EXPUMONTH)=EXP { MDNTH )} +XPAYC

GO TO 856

855 EXP{MONTH)=EXP{MONTH}+PAYC(NYEAR}

856- D0 91 J=1,12
IF(J.NE.1) GO TO 86
RET(JI=RET () +SAVNY
EXP(J)=EXP( J)+DBTNY
, TAXACT=TAXACT+SAVNY-DBTNY
OPCAP=DPCAP+DBTNY

86 CA=CA+RET{J)-EXP(J}
SHORT {J)=CA
IF{CA.LT.0.0) GO TO 8B
SAVMD=CA*V{(170)%(1.0/12.0}
IF(J.EQ.12) GO TD 87
RETIJ+1)=RET(J+1)+SAVMD
TAXACT=TAXACT+SA VMO

0569
0570
0571
0572
0573
0574
0575
0576
0577
0578
0579
0580
0581
0582
0583
0584
0585
0586
0587
0588
0589
0590
0591
0592
0593
0594
0595
0596
0597
0598
0599
0600
0601
0602
0603
0604
0605

0568

[aKa XN el

87

:3:]

89

9

-

9

N

93

94
95

96
97

98

60 TO 91

SAVNY=SAVMD

DBTNY=0.0

GO TD 91
DBTMO=ABS{CA*V(168)%(1.0/12.0))
IFtJ.EQ.12) GO TD 89
OPCAP=0PCAP+DBTMO
EXPlJ+1)=EXP{J+]1 }+DBTHO
TAXACT=TAXACT—-DBTMO

GO TO 91 .

DBTNY=DBTMO

SAVNY=0.0

CONT [NUE

TAXES — FEDERAL: STATé' AND SOCIAL SECURITY

PROF=TAXACT

D0 92 J=1.,12

WKEJ)=W{5+J)}
CHGLAB(J)=E(46:J)
DUTINC=0UTINC+V{ J+97}
IFIVIJ#2T).LE.0.0) GO TO 92
HLDFIT=HLDFIT+V(110}
HLDSIT=HLOSIT+V{ll1)
HLDSST=HLDSST+V(112}
CONTINUE

DEPEN=FS{NYEAR)
CREDIT=TMCRED{NYEAR)
BCM=CI{1l,1)

IF(CIC.LE.D.0) GO TO 95
LAST=NYEAR+7

DO 94 J=NYEAR,LAST
IFINYEAR.EQ.J} GO TO 93
DCOW=VLEFT¥*.125%(10.0/12.0)%,12+VLEFT*,125¢.88
DSCHED{J)=DSCHED( J}+DCOW
VLEFT=VLEFT-DCOW-CIC¥*.12

GO TD 94
DCON=CIC%.125%(1.0~BCM/12,0)
DSCHED{J}=DSCHED{ J}+DCOW
VLEFT=CIC*, 88—DCOW

CONTINUE

BBM=CI(2,1)

IF{CIBaLE.D.0) GO TO 97

DO 96 J=NYEAR(25¢2
D81=CIB¥*,125¥(1,0-BBM/12.0)
DB2=(C1B~-DB1)*.125
DB3={CIB-DB1-DB2}*.125%{BBN/12.0)
DSCHED(J)=0SCHED{J)+DB1
DSCHED{J+1 }=DSCHED(J+1)+DB2
DSCHED(J42) =DSCHED(J+2)+D83
IF(CICT.GT.0.0} GO TO 99
DSCHED(NYEAR)=DSCHED{NYEAR}*(BCN/12.0)
NYJ=NYEAR+1

DO 98 J=NYJ,25

DSCHED{J1=0.0

0606
0607
0608
0609
0610
0611
0612
0613
0614
0615
0616
0617
0618
0619
0620
0621
0622
0623
0624
0625
0626
0627
0628
0629
0630
0631
0632
0633
0634

' 0635

0636
0637
0638
0639
0640
0641
0642
0643
0644
0645
0646
0647
0648
0649
0650
0651
0652
0653
0654
0655
0656
0657
0658
0659
0660

QAT



TABLE. XVI (Continued)

[aNaNaNal

~99

10

—

[aNaNal

aona

acoo

102
103

1030

1031

1032

1033

104

DEPTOT=DSCHED(NYEAR)L+TMDEP (NYEAR }
ROVC=PROF-DEPYTOY :

PROF=PROF+DUT ENC-DEPTOT

CALL TAXES

FXERFFRUI RS TN DAL RS R GRS EFER ORI SO R TR R T RO R EE R X Gakhdh
AFTER-TAX INCOME (FARM 4RD NONFARM) AND TOTALS.

ROVC. = NET FARM INCOME.

SRFFFRFRSXEIFA RO RS AL ER IR LR F R TR R TR RIS R ERXEA NI K E AR A RCI IR R RN
AT1=PROF-TQTTAX

TCINV=CIM+CIL+CIC+CIB

DO 101 J=1,12

RETI13)=RET{13}4RET{J}

EXPU13)=EXPI{133+EXP(J)

WORK {13)=WORK (13 ) +HORK (J)

CONI13)=CON(13)+CONtJ)

FESEVEETA R EFF OO RE NIRRT S AR TR RN F R E IR S TN YR B F E R M e e TRy
NET WORTH AND NET WORTH RATIO

EHEEEEFEEE LA EEIE BN E L TR ERE SRR F ST I EE SRR E R SRV E ST A RR LS TR e b ELE
ASSETS=CILT+CIMT+CICT+CIBT+TX2EXP

DEBTS=0PL(NYEAR} +0OPM [NYEAR) +DPC{NYEAR ) +0P8

IFICA.GE.0.0) GO TO 102

DEBTS=DEBTS—CA

GO0 TO 103

ASSETS=ASSETS+CA

WN=ASSETS-DEBTS

RNW=WN/ASSETS

FERERRERREE R SE R R DRI TR R RN LR R TN M E RN G LR EX T S EE IO Sk ko Fdrdradcdenr
SECURITY CONDITIONS FOR R.E. AND NON-R.E. INVESTMENTS

FECEEEEE RS BRL R EREERE R E R SR DRSS R SR LR AR L ETE LR ELEE BB IR AR ARBREE
SECLND=CILT®V(179) .

SLDLF T=SECLND-OPL{ NY EAR

IF(SLOLFT.LT.0.0) SLDLFT=0.0

SECCHT=SLDLFT +XVUM{NYEAR) #V{181)+XVNMINYEAR }¥V(180) +
I{CICT+CIBY+TX2EXP}€V(182)

ROLSL=QPL {NYE &R} /SECLND

ROCSC={DEBTS~OPL INYEAR )} /SECCHT

EXRRGCEEETRE TR GAIURE R EEET AR T RN A F RN E R I MR ST T RIS TR DO NNk L e AR ER ok
STORAGE, SOLVENCY CRITERIA, AND QUTPUT

EECREEIIEREFR R AL R G EEX AN E TR NG F Rk kR A AR O E K L A R L AN E LR E Rk R F R E R &G
IFLEREPS.NELNR) GO TO 104

00 1031 I=1,6

JEP(NYEAR,13=CROP2( 1}

JEP{NYEAR, 71=CROP2(7)¢CROP2(8)

DD 1032 1=8,11

JFPINYEAR,L)=TLZNPP{ [+42)

0D 1033 1=12,24

JFP{NYEAR, I }=WORK(1-11)

JFP(NYEAR,253=ClL

JFPINYEAR 426} =CILT

JEP(NYEAR(2T3=CIM

JFP{NYEAR y28)=CINT >

JFPENYEAR,29)=CIC+CIB

JFP(NYEARs30)=CICT+CIBT

JFP(NYEAR y 31)=TCINV

00 1035 J=1,12

0661
0662
0663
0664
0665
0666
0667
0668
0669
0670
0671
0672
0673
0674
0675
0676
0677
0678
0675
0680
0681
0682
0683
0684
0685
0686
0687
0688
0689
0690
0691
0692
0693
0694
0695
0696
0697
0698
0699
0700
0701
0702
0703
0704
0705
0706
0707
0708
0709
0710
0711
0712
0713
0714
0715

1035

1037

1151
1152

1153
1154

1155

1156
1157

1137

1138

THREE {NYEAR+J }=THREE{NYEAR+J}+RET(J)
FOUR{NYEAR yJ)=FOUR{NYEAR, J) +EXP{J}
D0 1037 J=1.12

ELEVENINYEAR J}=ELEVEN{NYEAR,J}+SHORTY (J}
THEL {NYEAR}=TWEL{NYEAR)+ROVC+QUTINC
FNC{L)=PAYLL

ENC{2)=TINL{NYEAR)

FNC{3)=PRNLL

FMNC{4)=0PL{NYEAR)

FNC{5)=PAYMM

FNC(6)=T INM (NYEAR)

FNC{ 7 )=PRNMM

FNCU8)=0PMINYEAR)

ENC{11}=PRNCC
FNC{12}=0PCINYEAR}

ENCI13)=PAYXX

FNCU141=TIN(YEAR)
FNC{15)=PRNLL + PRNMM+PRNCC
FNC(16)=0PL{NYEAR)+OPH{NYEAR)+OPC{NVEAR}
FNC{1TI=RET (13}

FNC{18)=EXP(13)

FNC(19)=RDLSL

FNC(201=RDCSC

FNC121)=0PCAP

FNC{22)=ROVC

FNC(23)=ATI

ENC(24)=CON(13)

ENCL25)=ASSETS

FNC(26)=DEBTS

FNC(2T)=WN

FNC{28)=RNN

FNC{293=SHORT (12}

IF (IREPS+GT.1.0R-NYEAR.GT.1) 6O TO 1152
00 1151 J=1,25

XSVEC(J}=00.0

IF (NYEAR.NE.1) GO TO 1154

DO 1153 J=1,25

NSVEC(J1=0
1F{RDLSL.6T.1.0.0R.RDCSC.GT.1.0) GO TO 1155
NSVECINYEAR }=1

IF (NYEAR.NE.25) GO TO 1157

D0 1156 J=1.25

IFINSVEC{J).NE.1) 6O TO 1157

XSVEC (J)=XSVEC(J}41.0

CONTINUE

0D 1137 J=1,29
SFNCANYEAR y J)=SFNC [NYE AR 3 J 1 +FNC{J)
SFNC2 {NYEAR yJ}=SFNC2ANYE AR J)+FNC{J)SFNC LI}
IFUIREPS.NE.1) GO TO 1139

D0 1138 J=1,29

FNCL{NYEARy J}=FNC(J)
ENCHINYEAR , J) =FNC(J}

G0 TO 900

0716
0717
0718
0719
0720
0721
0722
0723
0724
0725
0726
0727
0728
0729
0730
0731
0732
0733
0734
0735
0736
0737
0738
0739
0740
0741
0742
0743
0744
0745
0746
0747
0748
0749
0750
0751
0752
0753
0754
0755
0756
0757
07s8
0759
0760
0761
0762
0763
0765
0766
0767
0768
0769
0770
0771

A0T



TABLE XVI (Continued)

[a¥a)

1139

1140
Q00

1161

1162

1163

1164
1165

i1m1
1000

9999
999

DD 1140 J=1,29

TF{FNC{J}«LT.FNCLINYEAR, J} 1 FNCLENYEAR,J}I=FNC{J}
IFI{FNC{J) «GToFNCH{NYEARyJ}} FNCH{NYEAR,JI=FNC{J}.
CONTINUE

CONTINUE

IF{NVPAY.EQ.1l) GO TO 1162

DO 1161 J=1,25

IF{XSVEC{J}aGT-o5) GO TO 1161

GO TO 1163

CONTINUE

G0 TO 1165

ASLV=R/{R+2.69}

BSLV=2.69/{2.0%R}

CSLV=2.69/{4.0%R*%2,0})

PEST=XSVEC{25} /R ’

ESLV={PEST*{1.0-PEST}} /R
XPLOW=ASLV*{PEST+BSLV-1.64%{ESLV+CSLV)**.50}

DO 1164 J=1,25 .
PEST=XSVEC{J}/R

ESLV=(PEST*{1.0-PEST)I/R
PLOW=ASLVH#{PEST+BSLV—1.64*{ESLV+CSLV}*%,.50}
TF{PLOW.GE.V(188)} GO TD 1164

ISIY=J

PASS=2.0

60 TO 100

CONTINUE

PASS=1.0

IF (NXPN.EQ.2} G0 TO 100

CALL WANDRtI}

G0 To 100

FORMAT{1HO,T5,*PROBABILITY OF THE FIRM SURVIVING OVER 25 YEARS IS
1AT LEAST*,F6.3,/1}
IF{PASS.EQu2+0.AND.V{224).EQ.1.0) WRITE(6,1171}XPLOW
CALL OUTPUT

CONTINUE

sTOP

END

SUBROUTINE INPUT
EEEE IR DR SRS AR R R RET AR T ERRERLT L SR F ST AR EH SRR TR E TR R EE %

EEBERARERER KR E AR SRR EE SRR R SRR E R R R LR XA SE TR A BE RN K E LR LT R LG AT HEK

REAL*8 SFNC2,DPS

COMMON SFNC2(25,29)

COMMON  L2(35)4PC{61+7)+E{49:13),WI5,1314JFP(25431)sNR,THEL(25}4R,
1MO{2T+8)yC1{6,21,SCL{10s 15} 4MCOMB(12003,CPGP{15,2},LP{5},PL{25,+5],
2CV{17423)4PPA(S9,6) V(23014 TXLEXP, TX2EXP,SCONSsNPPsRET{13)4+EXP{13},
3WORK{ 13} ,P14P2,P3,P4,P5,P6,TL1(26},TL2(26},TLLLPP{S9},TLINPP{59),
4TL2LPP(59),TL2NPP{591,CROP1{8},CROP2{ 83+ YEAR+NYEAR,SND{264+14}41X,
SN,OWNE26) yRENT2(26},BEGLND, BEGCAP 4BEGL Dy BEGMOy PERMIT ;UNOFAC, AC25,
GACANY » BONLY ¢RONLY s BANDR, PCTBL,CLODPS+RENT+LACYR,PASS,DONEsVALLND,

TACDYR y ACD25,PAY{150) 4 TIN{150} yPAYL{150s TINL{150),PRINL{150)},

8UPL(1503 4PAYM{80),PAYC{80),TINM{80),TINC{8C} PRINM{80),PRINC{80},
9OPM{80},OPC{A0},BEGDM, XINTM,AMM, AMNOMs COOEM, XENTC; AMCy AMNOC, CODEC,
/BEGDL ¢ XINTLyAML , AMNOLy CODEL 4 DMy DC,OL,SCyPRDOF,DEPEN,DEPTOT, WK{12},
1CHGLAB{12),CREDLT,FITAX{ 25} ,SITAX{25) +SST{25),QUTINC,SSTWP{25),

2TOTTAX o HLDSST s HLDF 1T yHIDSI T4 TIME,RINT 4COPY, BUYMU,MCHSAV{25+10,451,

0772
0773
0774
0775
0776
0777
0778
0779
0780
0781
0782
0783
0784
0785
0786
0787
o788
0789
0790
0791
0792
0793
0794
0795
0796
0797
0798
0799
0800
0801
0802
0803
0804
0805
0806
0807
0808
0809
0810
0811
0812
0813
[eR: 23
0815
0Bl16
0817
0818
0819
0820
0821
0822
0823
0824
0825
0826

[akakal

[aXalal

laXaXal

111
112

113

@~ o [ N

0

10
11

12
122

1

>

15

16
17

18

3AGESAVI25410355) »'SAVHRS {25412} s SAVEXP{ 255 12}¢ TACOST {251, TVMI( 25},
4TMDEP(25) ¢ TMCREDE25} s THRS(10,5) ¢ THREE{ 25,123 ,FOUR{ 25,12} +FNC(29)
SELEVEN{25,12)+SFNC{25¢29}FNCL{ 25,29} sFNCH{ 25929} 4 NVPAY,I51Y,
6XVNM{25) ¢ XVUM{ 25} yCROP{25,81,SVTHAC{25410,+5}

DIMENSIDN - L3{6,31},0L4{10,4)}

B L e T L Py e P e S
TABLE 1. PRDDUCTION COEFFICIENTS (CODE = PC})

L L T e e T e e T
FORMAT {1H1}

FORMAT{1HO}

WRITE{6,111}

DO 113 J=1,32

WRITE{ 6,112}

FDRMAT {2044}

READ{S541) (L2{1}¢1=1,20}

FORMATI1H s41X,12A4)

WRITE(6,2) (L2{1)41=1,12)

FORMAT(7AG A2+ TLA4A2))

READ(5,4) {L211)s1=1,22)

FORMATI{LH ¢15X+TA4A2,T(A%yA2,5X)}

WRITE{6,5} {L2(1)},1=1,22}

READ{S554) (L2(1}.1=1,22)

FORMAT{1H 415X +7A4eA297(A%¢sA2,5X}}

WRITE(6s6) (L201},1=1,22)

FORMAT{7A4y A24F6.342{A4,A2)4y4F6.3}

FORMAT(1H »15X97A4,A2,F6.3+5Xs20A44A245X),4(F6.3,5X))

DO 9 J =147
READ{S+TH(L2012¢1=15814PClJs 1) {L2{1)+1=9512041PCLJsT1)s1=b,T7}
WRITEf648)IL2{ 1} ,1=148),PCElJel}sll2€1)41=9412)4EPClJIsT}s1%4,T}
FORMAT(TA%+A2;7F6.3}

FORMAT{LIH ¢15X+TA%9A2+T{F6.3,5X})

DD 12 I=8+61

READ{5+10) {L2{J)eJ=1,8),{PCUI+J}sd=1,T7)

WRITE (6911} {L21J)+J=1+8)5(PCEI I} +J=1,7)

FORMAT{1H 415X+2044)}

READISs1} (L2(1}+I=1,20)

WRITEL 641223 (L 2(1},1=1,20}

FEATERRRERE SRR TS ST E AR I EEEIRRE LR RN SRR ERR TR AR RR AT AL SR LK SRR SRR
TABLE 2. EXPENSES (CODE = E)

L L g e P T P s Dy
READ{S,13{L2(1}s1=1,20)

FORMAT(1H1///50X,10A4/1}

WRITE(64133 (L2{1}s1=1,101}

FORMAT {20A4/24X412A4)

READ{S5+143{L2{ 1) +1=1,32)

FORMAT(1H0,32A4/}

WRITE(64150{L2(1)+1=1,32}

FORMAT(6A& +TFB43/24X,6F843)

FORMAT{IH ¢644,12F8.3,F9.3)

DO 18I=1,49

READ{Ss16) (L2{Jd)¢J=1+61+{ELLsd)ed=1,13}
WRITE{6s1TI{i2{J}9J=1,614(E(14J}+J=1413}

L S T L T P e
TABLE 3. LABOR {CODE = W)

L e T L e P P

0827
o828
0829
0830
0831
0832
0833
0834
0835
0836
0837
0838
0839
0840
0841
0842
0843
0844
0845
0846
0847
0848
0849
0850
0851
0852
0853
0854
0855
0856
0857
D858
0859
0860
[¢]:1-38
0862
0863
0864
0865
0866
0867
0868
0869
0870
0871
0872
0873
0874
0875
0876
0877
0878
0879
0880
[<1:1:31

nJ)T



TABLE XVI (Continued)

[aXakal

[a¥a X3

[a¥a¥al

19

200

21
210

22

23

24

25
26

2

~

19

28

29

30
3]

32

33

READUS 413 {L2CI) y1=1y20}
FORMAT (1H1+30X,20R47)}
WRITE(641931L2(10s1=1,20)
READ{5,14}) (L2{I)s1i=1+32)
WRITELG6:153(L2(I),1=1,32)
FORMAT(1H +6A4312FB8.3+F9.3)
00 21 i=1,5

READIS»161 (L2{J3e0=146) 2 (Wil sI)pJ=1,131}
WRITE(64200)LL2{ U3+ J=1 60 tW{1,J}5J=1,13])

FORMAT{1HOs 2044}
READ(S,13(L2{E},1=1,20}
WRITE{6,210M L2{I)+I=1,+20}

0882
0883
0884
0885
0886
0887
0888
0889
0890
0891
0892
0893

EXRSCELEJLRAERENSARRLLDERR LI LITFEECH BT AT R KK SLEX DK XX TR Lk kLR %S OBF4

TABLE 4. MONTHLY OPERATIONS

0895

EELEE R LR R RS E G R CEADE KRG KGR BB RE N E XBX R K E X RS LR XT RN GO R R AT XSKkEXE 0BF6

READ(S5,1} (L2(1},1=1,20)
FORMATULIHO////42Xy20A477)
WRITE{65223{L211},1=1,20}
READISs1} {L2(1}s1=1,20) .
FORMAT(1H ,25X,20A4}
HRITE(6+23){L2(1},1=1,20}
READ(S,1) (L2{1})+1=1,200
WRITEL6423) (L2(1},1=1,20)
READ(5,11} {L281)+1=1,20}
FORMAT(1H 525X+20A4/1}
WRITE(6,2&) (L2€1),1=1,420}
FORMAT (4A4,8{15:3X}}
FORMATE1H #25X,4A4,8t15,3X})
D0 27 i=1,27

READ(5¢25) (L2133 +J=14%3)y {MO{I,J}+J=1,+81}
WRITEU16,26) {L2{J),J=1+4) ¢{MO{I,J},J=1,8)

0897
0898
0899
0900
0901
0902
0903
0904
0905
0906
0907
0908
0909
0910
0911
0912

EETFCI XA EB L AP AR ENEE LR X RF LB REFAT AR RSN S SRS X BT LR ed ek TEREE 0913

TABLE 5. CAPLTAL INVESTMENT {COOE

0914

SRR RS RE IR F ISR ERRCEEER S LD AE AR E AR LT HEETRISER ST UK RR E L BTRTEEE 0915

FORMAT {IH1+45X,20A4/}
READI{S,1){L2{1141=1,20}
WRITE{6,191)EL2(1),1=]1y12}
READ(5+1} (L2{1)41=1,20}
FORMAT(1HO+32X,20A4}
WRITE{6+28) (L2{1}+1=1,20)
REAO(5,+1} (L2811 141=15200
FORMAT{1H 432X,20A4/}
WRITE{6+¢29){L2{1}+1=1,20}
FORMAT(12A4,A2,F6.3,F10.3)

FORMAT({1H ,32X¢12A47A2+13:3X,F10.3}

DD 32 I=146

READ{S5+30C1{L20J31+J=1,133,(CE{1,J}4J=1,2}

MONTH=CI{I,1}

WRITE(6+313{L2¢J}+J=1,13)+MONTH,CI{],2}

0916
0917
0918
0919
0920
0921
0922
0923
0924
0925
0926
0927
0928
0929
0930

TEEFR KSR REEF RIREEREEDVL O SGEFACE SRS LRERERBRR KBRS SEK S L kD xE&er 093]

TABLE 6. MACHINERY - SIZE. COST,

AND LABOR REQUIREMENTS{CDDE=SCL) 0932

FEEEEEEREEEERCHORER G IR LR CEREF QLK SR S KK XEERF EXLFEX TR RS Goex bbb 0933

READ({551) (L2(1}+1=1,20})
FORMATILHO/// 35X+20A477)
WRITEL6+33) {L211}+1=1+20}

0934
0935
0936

[
[
c

[aXa¥sl

34

35
36

37
38

39
40

41 WRITEL6439){L4UI3J00I=1+4} 3 JF1+JF6,SCLIT,3),UF2,JF7,5CL(1,6),JF3,

42

422

43
44

45

46 WRITE{6945) (MCOMBU1),MCOMBIRX+1) ,MCOMBLI+2}sMCOMBEI 431 4MCOMBITI+4),

4

~N

48

READ(541) (LL301+J)sJ=1420)+1=],48)
"FORMAT{3A4¢A24F6-0sF10424F5.392{FTa0¢F1042,F5.3}}
D0 35 1=1,10
READ{5+340{L4{1vJ)sI=144)elSCLEI I} »I=1,9)
FDRMAT{14X,11A4)

READ{5,36} {{L31IsJ)sJ=21,31)4+1=1,6)
FORMAT{1H ,4X.31A4}

WRITE(6¢37) ((L3(1,J)yJ=1,31),1=1,6}
FORMATI14XsF6.0,F10.24F5.3+F7.0,F10.24F5.3)
FORMATILH ¢4X93845A2,169199FT723,4(16419,F7.3))
FORMAT{1H )

HRITE(6+40)

DO 41 1=1,10

READ{5,3831(SCLI{I0J}sJ=10,15}

JF1=SCL{I,1}

JE2=SCLL1+43

JF3=SCL{L,7)

JF4=SCLI1,10}

JF5=SCLI1,413}

JF6=SCLIT,2)}

JET=SCL{I,5)

JFB=SCL(I,8)

JF9=SCLUILy11)

JF10=SCL{I,14)

LJFBySCL{1+93 9 JF4 4 JFSySCLLT#12}4JF5,JF10,S5CLEI,15)
WRITE{6+40}

FORMAT{}H ,4X,20A4}

DD 422 I=1le4

READ{S+i} (L2{J}+J=1,20}
WRITEL6+4231L 210} 5J=1420)

A R PR AL S R A A g S L S Rl s R e S S Ty P s P T

TABLE 7. TRACTDR COMBINATIONS (CODE = MCOMB}

R e L e L T T T T T e

READ(5,413({L2{11+1=1+20)
FORMATHLHO/// 41X,20A471}
WRITE(6543){L2(1}s1=1,20)
FORMAT(8OI1}

READ{ 54443 (MCOMBI{1),1=1,1200})
FORMAT(1H 93X,16¢511,3X1)

DO 46 J=1.,1121,80

K=J+175

11=J,K+5}

LA A R R g 2 i S s L s

TABLE 8. CROP PRICES AND GOV. PAYMENTS {CDDE = CPGP)
L L A e L T T P

READ(5+1) (L2{13+8=1,203
FORMAT{1H1+¢35X,2044//1
WRITE(6+47) LL2{1}:1=1,20}
READ(S5+1} {L2{1}.1=1,20]
FORMAT(1H 432X,20A%}
WRITE{6,48) tL211)41=1,20)
READ{S5+1) {L2(F}+1=1,201}
WRITE(6,48)(L2{I)s]=]1,20)

0937
0938
0939
0940
0941
0942
0943
0944
0945
0948
0947
0948
0949
0950
0951

0952
0953
0954
0955
0956
0957
0958
0959
0980
0961

0962

0963
0964
0965
0966
0967
0968

0969

0970

0971

0972

0973

0974

0975
0976

0977

0978

0979

0980

0981

0982

0983
0984
0985
0986

0987
0988

0989
0990
0991



TABLE XVI (Continued)

faXakal

laXaXal

[aXa¥al

49
50

5

~

5

N

53

54

55

56

57

58
59

6

o

6

—

62

63
64

6

w

65

w

666
67

68

69
70

WRITE{6,40

]

FORMAT{)12A4sA24,F3.0+3X,F10.3}

FORMAT(1H
00 51 I=1,

$32X512A44A2,1353XF10.3}
15

READ(S5,4914L2(J)sJ=14+131,(CPGP{I+J)sJ=1,2}

JE=CPGPI1,

WRITE{6,5010L2{J3,J=1,13},JF+CPGP{142}

1}

0992
0993
0994
0995
0996
0997
0998

FEREERLE AR OREE N FE DA BASE CR G AP ETEREREFRIEL EL Lo SRR LT RERTEREREELLELT R 0999

TABLE 9. LIVESTOCK PRICES (CODE = LP AND PL}
ERRBEFEREEECRE R L FES R IF ORI CAR AT ERAEEE AT BX RIS T IR LA CE o2 R 2EZ¥3 100]

READIS,11}

FORMAT(1HO
WRITEt6¢52
FORMAT{1H

DD 54 =1,
READ{ 5.1}

WRITE{6,:53
FORMAT {4 A4
READ{5,551}
FORMATE1HO

(L2(1},1=1,20}
11/143X42084/7)
JIL2(1),1=1,20}
225X52084)
4
(L20J1,0=1,20)
1(L2( 34 J=1,20)
112,4013X,12)}

CEL2UE) s1=144) ILPCI}+1=1+5)

225Xs4A4,12,4013X,12})

WRITEL16,56) (L2(l).l=l.4)v(LP(X),l=ly5)‘

FORMAT{1HO
READ{S, 1}

WRITE{6¢57
FORMAT{AG,
FORMAT(1H

DO 60 I=1,
READ(5+581}
WRITE (659

TABLE 10.

READ(S5+1}
FORNAT(IH]1
WREITE(6,61
FORNAT{1H
READ(54+1)
WRITE{6,62
FORMAT(114A
FORMAT(1H
DO 65 I=1.
READ{5463}

TABLE 11.

125X,20A41}
(L2¢1),1=1,203
HEL2113,1=1,20}
Ale5€10X,F5.2)1

125X s A4s ALy 5{10XsF5.2})

25

{L21J1,J=1,2}(PLEI4J)sJI=1,5)
31 {L20JY,J=1,3234(PLITsJ}4J=1,5)
AR E R CE R R EE SR FE R R DR R ER TR E AT IO T CRRF KX H A ERGEREFERERSEY 102]
COEFFICIENTS OF VARIATION {CODE
AR EE SR ERAREEREBEEOPAIEE R EFEREEELRGET R R EXGHETCASCREKREFRTEENECEE 1023

{L2(F),1=1,20}

242X 2044/ 7}

3 (L2¢1),1=1,20}
+32X,2044/7)
(L201),1=1,2014
FEL201),1=1,200
4sF9.4,8XsFTo4}

132X +11A4,F9.448X4FT.4)
17

(L2§JY9J=10 113, CVII,J)451,2)
WRITEL6:663 (L2033 +0=1¢11),(CVIT,J1,40=1,2)
FEBPEUBEE PRk CET IR ARV LU L ELER ST AL RS RGUVERREFRE R EBRECERT O ELXREESE 035

PROF. MAX. PROD. PLAN ALT.

{CODE

A

PPA}

1000

1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020

1022

1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034

1036

AR AFKERC R CH O RE R R E B TRTT RO R AR e IR bR G T CEEER AN KA DS REHETEERREZE 1037

FDRMAT {1HO
D0 666 J=1
WRITE{ 6,65

}
s21
5)

FORMAT{18A4/3A4.A1)

READ{ 5467}

L211).1=1,22)

FORNAT(1HO,24X421A4,A1}

WREITEL6468
FORMAT (74
FORMATELIH

YlL2€11,1=1,22}
4eA2,8A4)
P 19XsTAGyAZ42Xe 4{2A4,10X})

1038
1039
1040
1041
1042
1043
1044
1045
1046

laXakal

oo

71

73

T4

75

755
716

17

78

19

80
87

DD T1 1=1.5

READ{5,69) {L2({J)yJ=1,16}

WRITE{6,T70)4L2(J)sJ=1,16)

FORMAT (TA4,A246F8.61

FORMAT{1H ,19X,TA4,A2,2X,4(F8.6,10X)}

DD 74 1=1,59

READ(5,72) (L21J),J=1+8)5(PPALT,JY,J=1,6)

WREITE{637314{L20J)+J=1,8) ¢ (PPALT,J) =144}

EEEAE L EE RO R AR GG E G AR R KL EE AL AL AR EXTLRLR K AT LA KE N E TR E R F RS AT E &

TABLE 12. VARIABLES {CODE = V}

AR E S AR E R E N BE G AR E AR PR LIS AN R AT A E R C LR AN VAT AR T TS I RS E AT R K

READ{S,11 {L2(1),1=1,20}

FORMAT{1H1 ,43X,2 044/ /)

WRITE {6,751 (L2(1)41=1,20)

FORMAT{ITA4,A1 4244 ,A3)

FORMATILH +23X+L7A%AL,5Xy2A8444A3/)

READ{5,755M{L2(1},1=1,21)

WREITE(6976)(L2(13s1=1,21)

FORMAT{LTA%,A2,F10.3)

FORMAT(LH ,23Xs17A%yA2,5X,F10.3}

DO 79 1=1,96

IFtE.EQ.57) WRITE(6,87)

READ {5,771{L2(J3,J=14183,V(I}

WRITE{6s TBI(L20J)pJ=14181,VII}

WRITE{6440)

DD 80 1=97,226

IF{1.EQ.113.0R.1.EQ.171} WRITE(6,87)

IF(14EQa126.0R.1-EQ.133,0R,1.EQe140.0Ra12EQa148.0Ra1.EQa17840Ra
17.EQ.186.0R.1.£Q.203) WRITE{6440)

READ{5477) {L2{J)sJ=1:18)4VII)

WRITE{6578) (L2{J},J=1,18),V(I}

FORMAT(1H1}

RETURN

END

SUBROUTINE LAND

AR R P T A e R A R X R F F T S EH R GV IR F R AN G E G L TR KT THE

P S N I I T R s P I R IR R e A RS S 2222l ]

REAL*8 SFNC2,DPS

COMMON  SFNC2125,29)

COMMON  L2{35) ,PCI6L,T)EL49,13),HI5,133,JFP(25;31),NR,TWEL[25),R,
1MOL27,8) s CI{6+2) »SCLUL0,15),4COMB{12003,CPGP 15,28 4LP{5),PLL25,5),
2CVI1T4214PPALS9,61,V(230),TXLEXP ,TX2EXP, SCURSNPP,RET{13},EXP(13),
3WORK{13) 5P ,P2,P3,P4,P5,P6,TLL{26)+TL2(26),TLILPPI59},TLINPP(59),
4TL2LPP(59) 4 TLZNPP{591,CROP2(8B),CROP2(8)+ YEARyNYEAR,SND{264514)y1Xs
SN, QWN{26) yRENT2126) s BEGLNO, BEGCAPBEGL Oy BEGMOy PERMIT , UNOFAC 4 AC25
6ACANY ¢BONLY ¢RONLY ,BANOR,PCTBL,CLOOPSRENT 4LACYR; PASS,DONE . VALLND,
TACDYR,ACD25,PAY{ 150} TIN(150) 4PAYL(150), TINL{1S0},PRINL{150),

BOPL (150} »PAYM{80) 4 PAYC {80}, TINMIBO} TINC{80),PRINMIBO},PRINC(8D),
9OPM{BO}+sOPCLBO) yBEGDM, XINTH,AMM, AMNUM, CODEM, XI NTCy AMC y AMNOC 5 CODEC

/BEGDL y XINTL s AML ; AMNOL ¢ CODEL o DM, DC 9 DL » SCyPROF s DEPEN, DEPTOTy WK (12} s
ICHGLAB{12) yCREDI T EITAX(25) »SITAX{25),5ST{25), QUTINC,SSTWP{25},
2TDTTAXoHLDSST y HLDFIT yHLDSET, FIME,RENT ,COPY ¢ BUYMU, MCHSAV{25,1045} s
3AGESAV(2551045) s SAVHRS(25,12) » SAVEXP {25,120+ TMCOST (253, TVMI{ 25},
4TMDEP {25} TMCREDU25)  THRS{10,5) s THREE{254+12) FOURI25,12) »FNC €29,
SELEVEN(25412) ,SFNC{25429) s FNCL{25429) s FNCHI25,29) 4 NVPAY,ISIY,

1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
106%
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1038
1089
10%0
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101



TABLE XVI (Continued)

EakaXal

6

SOXVUNME25) g XVUML25) yCROP 25481y SVTHAC (2541045}
LX=V{209}
CODDON=0.0
CLOOPS=CLOOPS+1.0 -
IF{CLOOPS.NE.1.0} GO TO 65
LACYR=1
PASS=1.0
RENT=0.0
CTYRS=0.0
CTINK=1.0
ACDYR=0.0
ACD25=0.0
CODEF=0.0
CTND=0.0
THATAL=0.0
CTPASS=1.0
5 IF{PASS.EQ.2.0) CTPASS=CTPASS+1.0

1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118

IF{BONLY.EQ.ls0oAND.CLDOPS<EQ+3.0.AND.CTPASS.EQ.3.0.0R.CLOOPS.EQ. 1119
16.0.AND.CTPASS s EQe 6+ 0.0OR.PERMIT.EQ.2.0. AND.CTPASS.EQ.2.0} GO TO 72 1120

LF{PASS.EQal.0.AND.CTYRS.EQ.2.0) GO TO 7
IF{PERMIT.EQ.1.0} GO TO 8
IFICLOOPS.GT+1.0} LACYR=LACYR+25
IF{LACYR.GT.LX} GO TO 7
DONE=2.0
RETURN

7 DONE=1.0
RETURN

1121
1122
1123
1124
1125
1126
1127
1128

71 FORMAT{LHO TS5, & &S S0 SRR ERATRE R SRR S0k R /TS5, VA NFEASIBLE 1129
1SOLUTION {YEAR = ¢,12,%)}#¢/T5, i $0 2t s cudbk$EEaSCEERkEEEREEEET) 1130

7

1

2 WRITE{6,713ES1Y 1131
DONE=1.0 1132
RETURN 1133

8 IF(CTINK.EQ.1.0) GO TO 9 1134

8 ACDYR=0.0 1135
LACYR=LACYR+V{208} 1136
CTINK=1.0 1137
CTNO=0.0 1138

9 IFILACYR.LE.LX} GO TO 11 1139
DONE=1.0 1140
RETURN 1141
EEABEEEREEERRREERREERASE R RS R XA RFEECRETA T ERR AP REKEDRKA KB R 0ERAE | 142
OPTION 3. RENT AND 8UY 1143
FEERERAKEEERERRKAXKERREEEEREE XX R RREEE SRR RRRAA KL LR KR RRXEE KRR RERRCE | 144

1 IFIBANDR.NE.1.0} GO TO 15 1145
IF{THATAL.NE.2.0} GD TO 17 1146
IF{CTNO.GT.0.0.AND.PASS.£Q.2.0) GO TO 17 1la7
CTND=0.0 1148
IF{PASS«NE. 1.0} GO TO 13 1149
RENT=RENT-UNOFAC 1150
IF(RENT.GT.0.0) GO TO 26 1151
RENT=0.0 1152
CTYRS=2.0 1153
DD 12 I=LACYR,25 1154

2 DWN(1+1)¥=TL2(LACYR)} 1155
GO TO 26 1156

[aXaNal

[aXaXal

[sXaKal

SI3

~RENTERENTSUNOFAC

"00 14 I=LACYR,25
OWN{I+13=TL2{LACYR}—RENT

14 RENT2{1)}=RENT

15
151

16

16

-

17

18

20
200
201

21
22

CALL WANDR(2)
PASS=1.0
GO 19 88

*rERE

OPTION 1. 8UY ONLY
prvres

IF{BONLY.NE.1.0) GO TO 17
IF{PASS.NE.1.0} GO TO 16
ACLAND=UNDF AC

GO TO 20

ACLAND={—UNOFAC)

DB 161 J=LACYR,25
OWN{J+1)}=TL2{LACYR }-UNOFAC
CTINK=2.0

GD TO 20

QPTION 2. RENT ONLY
e

b il 2

EEEES R RRK KRR KK S F REEE S S

IF{PASS.NE.1.0} GO TO 18
IF{CTNO.G6T.0.0) GO TO 88
ACLAND=UNOFAC*4,0
RENT=RENT+UNDFAC*4.0
CTND=0.0

GO TO 20

CTNO=CTNO+!
IF{CTND-GE«4%.0}) GO TO 19
ACLAND={-UNOFAC}
RENT=RENT=UNOFAC
THATAL=0.0

GO 70 20
ACLAND={-UNOFAC}
RENT=RENT-UNOFAC

CT INK=2.0

THATAL=0.0

CTNO=0.0

EEEREEEEE K EE

SEEESEEE SR SRS RE SRS KSR KX

DETERMINE IF ACQUISITION EXCEEDS ANNUAL LIMITS
EEEE SEEREEEERRRERRRRRAER RS EERREEDERRER RS ERE K ERKE LR

ACDT=ACDYR

IF{LACYR.EQ.1) GO TO 21
ACDYR=TL2{LACYR}~TL2 (LACYR—1)+ACLAND
GO TO 22
ACDYR=TL2{LACYR)-BEGLND+ACLAND
IF(ACDYR.LE.ACANY) GO TO 23
IF(AC25.LE.ACANY} GO TO 23
1F{BONLY.£Q.1.0} GO TQ 222
ACLAND=ACLAND-UNOFAC
RENT=RENT—UNOFAC

CTNO=CTNO+1.0

IFICTNOLLT.4.0) GO TO 200

GO TO 88

1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1ur?
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211



TABLE XVI (Continued)

" 222

{sXaXsl

23

231
23

0

[aXaKal

24

240
241

2

w

26
27

28

ACDYR=ACDYR—-UNGFAC

ACLAND=0.0

CTINK=2.0

CODEF=2.0

FEEEEEEEEEE KR KRR RN R R KRR AR R RN R AT F AR R A KA KRR AR E A EE R R AR KRR T Kk &
DETERMINE IF ACQUISITION EXCEEDS TOTAL LIMITS
SRS REEE AR FEE XA DR RE KN KRR R KR KA R F R RS C LT KN
XACD25=ACD25

ACD25= ACD25+ACDYR=AC DT

IF(ACD2S.LE.AC25) GO TO 24

1F {BONLY.EQ.1.0} GO TO 239
ACLAND=ACLAND-UNDFAC

RENT=RRENT-UNGFAC

ACD25=XACD2S

THATAL=2.0

CTND=CTNO¢1.0

1IF{CTND.LT.4.0) GO TO 200

IF{BANDR.NE.1.0) GO TO 231

THATAL=2.0

CTNDO=0.0

G0 1O 11

DONE=1.0

RETURN

ACD25=ACD25-UNOF AC

ACLAND=0.0

ACDYR=ACDYR-UNOF AC

COOEF=2.0

CODOON=2.0

EESKE KRR L AT AT RV EE R AR PR DU RS AN KRR A G AR SRR AT KX CX TR XA BEE R ST AR &K
ADJUSTMENTS

SEBEEEERAEEERAEE EREF RSN KA EEFERE R K KR KRR R KRR D KRR LR RS KKK HE T T H R LG K&K
IF(CODEF.NE.2.0) GD TO 241

DO 240 J=LACYR.2S

OWN{J+1}=TL2{LACYR}-RENT

CODEF=0.0

NEXT=LACYR¢1

DO 25 1=NEXT,25

TL2(1)=TL2{LACYR} +ACLAND

TLL(T#1)=TL2LT}

TL2(LACYR}=TL2 {LACYR}+ACLAND

TLL(LACYR+1)=TL2 {LACYR}

DO 27 I=LACYR,25

RENT2 ¢ {3=RENT
LF{CLOOPS.£Q.2.0.AND.CTPASS.EQ.2.0.0R. CLOOPS.EQ.5.0.AND.

1CTPASS.EQ.5.0}) GO TO 28

1F{CTINK.NE.2.0} GO TO 28

CALL WANDR{2)

PASS=1.0

60 10 88

DONE=2.0

IF{CODDON.£EQ.2.0} DUNE=1.0

RETURN

END

SUBROUTINE STNMDV

EEREEREECEE R DL R ERERFTAS R EEFE PR R R A CEX KA TR AR TR E TR R TR EEE KR TCR K

1212
1213
1214
1215
1216
1217
1218
1219
1220
1221

1222
1223
1224
1225
1226
1227
1228
1229
1230
1231

1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266

e eEaNoNoNaFaNaNaRaNaRakKal

12

14

15
16
17

S TEEER R

S.N.D+ ARE LIMITED TO 3 EXCEPT FOR LOWER LIMITS ON BARLEY
PRODUCTION{-2.2883 AND NATIVE PASTURE PRODUCTIUN{-2.5971.
S<N.Ds ARE GENERATED FOR (1)} WHEAT PROO., (2} BARLEY PROD.,
{33} SGPMCH PROD.s {&) SGPMAY PROD.s (5) GSy FSy GSSPy ALFHAY,
ALFPASy AND SUDGP PRDD., 16} NATPAS PROD.y {7} WHEAT PRICE,
(8) GS PRICE, (9) BARLEY PRICE, (10} ALFHAY PRICE, (11} SGPMCH
AND SGPMAY PRICE, {12} GSSP PRICE, (13} NATPAS PRICE, AND

{14} LVSTK PRICE. WHEAT AND BARLEY PROD. SHARE THE SAME S.N.D.
EXCEPT FOR THE LOWER L1MIT ON BARLEY. PRICE S.N.D. FOR (1l}¢
{12), AND (13) ARE GENERATED INDEPENDENTLY BUT THEIR SIGN IS
OPPOSITE OF (1)e {5}y AND (6}, RESPECTIVELY.

FEERERER AR AR EE R CERRRF TR EEREE KR RE KR EREEEF S - L4
REAL*8 SFNC2,0PS

COMMON  SFNC2125,29}

COMMON  L2{35)4PC{61:s7)4E(49+13)+W{5+13},JFP(25431)4NR,THEL(25) 4R,

IMDE2798)+CI1642)5»SCLELO0,15) yMCOMB(12001 yCPGPI15¢2)+LPI5}¢PLI25451)
2CV{1T92)¢PPALS5996) 4V{230} 4 TX1EXPTX2EXP s SCONSyNPPyRET{13) ,EXP{13),
3WORK{ 13} ¢PL4P24P3yP4yP5¢P6+TL1(26)+TL2(263,TLLLPP{593,TLINPP (59},
4TL2LPP{59)+ TL2ZNPP(59},CROPL1(8),CROP2{8}, YEARJNYEARSND{26414)s X,
SNy OWN{26) sRENT2(26),BEGLND,BEGCAP +BEGLDyBEGMDy PERMIT yUNOFAC ,AC2S,
6ACANY , BONLY yRONLY »BANDR, PCTBL, CLDOOPS s RENT y LACYR, PASS ¢ DONE, YALLND,
TACDYR,ACO254PAYL 15034 TIN{LI50) 4 PAYL{150), TINL{150),PRINL{150}
80PL{150)+PAYM(BO) PAYC(8D} yTINM{BO)sTINC{B0)yPRINM{BO)}PRINC{BO}
90PM{B0),0PC(B0) . BEGDM, XINTH,AMM, AMNOM ,CODEMy XINTCy ARC 4 AMNDC, CODEC,
/BEGDL s XINTL»AMLy AMNOL 4CODEL + DMy DC+ DL ¢ SC,PROF,DEPEN,DEPTOTy WK (12},
1CHGLAB{12}+CREDIT,FITAX{25),SITAX(25)+SST{25),0UTINC,SSTHP(25),
2TOTTAXsHLDSSTs HLOF ITyHLDSITy TIME4RINT ¢COPY o BUY MOy MCHSAVI25,10+5)
3AGESAV(25+10453+ SAVHRS{25,12) s SAVEXP{25412)+TMCOST{253,TVKI(25),
4TMDEP {25} s TMCRED{25),THRS110,5) s THREE(25,12)4FOUR{25,12} ,FNC1291,
SELEVEN{25:12) s SFNC(25,29),FNCL€25:29} +FNCH{ 25,29}y NVPAY,151Y,
6XVNMI25) ¢ XVUM{ 25} 4CROP(25,8) 4 SVTHAC125,10,5}

DIMENSION X{123}

DO 25 1=1,26

DO 11 J=1.13

CALL GAUSS{IXy1.0+D0.04X{J1}}

IF(X{J}aLEa{=3.D) X {J}=(-3.0)

IF{X{J1uGE.3.01X{J}=3.D

CONTINUE

SND{I41}=X{1}

IFIX{1).LE(-2.2881)} GD 10 12

SNDtI,2}=X11}

GO 10 13

SNDI1,2}=(-2.288)

DD 14 J=3,5

SND{1,J¥=X{J-11

IFIX{5).LE.{~-2.5972)G0 TQ 15

SNDt1+61=X15)

GO 10 16
SNDUL,63=£~2.59T)
D0 17 J=T7.,10

SND{T,J3=x{J-1} .
TF(X{10)alTe0c0.AND.X(1} 4l Te040.0R.X(10)+GT0.D.AND,
1x{11.67.0.0! GO TO 18

SND(1,11)=X{10)

. sEsebEERREIEERRELESE 1267

1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297

1298
1299

1300
1301

13p2

1303

1304

1305

1306

1307
1308
1309
1310
1311

1312
1313
1314
1315

1316

1317

1318

1319

1320

1321



TABLE XVI (Continued)

o0

[aNaNal

‘gD To 21
18 SND(Iel1)=X(10)%{-1.0)

21 3F(X(11)}elTa0.0.ANDaX{4}eLlT.0.0.0RaX111).GTw0.00ANDS

1%X¢4).GT.0.0) GO TO 22
SND{1,12)=X{11}
G0 TD 23

22 SNDUI,12)=x{11)*[-1.0)

23 IF(X{12}alT200.ANDX{5)}4LT.0.0.0R,X(12).6GT.0.0

1X051.6T.0.0) GO To 223
SND(I,13)=x112)
GO TO 224
223 SNDUE413)=X{12)%{~1.0}
224 SNDUf.i4)=X{(13)}
25 CONTINUE
RETURN
END
- SUBRDUTINE PRODULC

«AND.

1322
1323

1324

1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338

AERSIFERRERECRERTA RN AEREEFECLEEACARERERCERRERSREVREERORRSkERARERER ]330
RO A SRR AR AR RN CRRRE R ERRTEEE DR FA R EI RN EA R KSR A RS RS LR CS R EXRERRETEE | 340

REAL*8 SFNC2,DPS
COMMON SFNC21(25,29)

1341
1342

COMMON L2(35},PCt61, 7).E(49'13).H(5'13).JFP(ZS.ZIl-NR.THELlZS).R- 1343
1M0{2748)4CI{642)4SCLILO+15) 4MCOMB(1200) +CPGP{Y5+2)+LP(5},PLI25,5),y 1344
2CVE1T742) yPPAIS9+6),VI230)+ TXLEXP¢TX2EXP+SCOWS,NPP,RET{13),EXPL13), 1345
3WORKE 131 4Pl eP2,P34P4,P54P6,TLLI26),TL2(26}+TLILPP(59},TLINPP(59), 1346
4TL2LPP{59),TL2NPP(59),CROP1(8) +CROP2{8},YEAR,NYEAR,SND{264+141,1Xs 1347
SN, OWN{26) ¢RENT2{26),BEGLND+BEGCAP,BEGLD, BEGMD,PERMIT ,UNCFAC,AC25, 1348
6AC ANY ¢ BONLY ¢RONL Y ,BANDR, PCTBL 4CLOOPS 4 RENT 4LACYR, PASS, DONE, VALLND, 1349

TACDYR, ACD259PAV{150) s TIN(150) 4PAYL {150}, TINL{150),PRINL{150)

1350

BOPLI150) ¢ PAYM(80) 4PAYC {80}, TINMIBO},TINCIBO),PRINM(BO)},PRINCIBO), 1351

90PM{80},OPCIBO) ¢ BEGDMy XINTMyAMM, AMNOM,CODEM, XINTC, AMC, AMNOC, CODEC, 1352

/BEGDL ¢ XINTL ¢AML 4 AMNOL y CODEL y DMy DC, DL » SC¢ PROF ,DEPEN,DEPTOT, WK (12}, 1353
1CHGLAB(12) yCREOIT FLTAX{25) +SITAX{25}),S5T{25),OUTINC,5STWP (25}, 1354
2TOTTAX+HLDSST yHLDF 1T HLDSIT,TIME,RINT,COPY, BUYMO,MCHSAV{25,10+5}y 1355
. 3AGESAV(25,1045)ySAVHRS (25,123 ,SAVEXP{25,12), TMCOST{25),TVM1(25), 1356
*.4TMDEP{25) s TMCRED[25) s THRS({ 10, 5) » THREE[254+12) yFOURL 25,121 ,FNC(29), 1357

SELEVEN[25412})+SFNC{25¢29)¢FNCL(25,29) sFNCH(25,29),NVPAY,151Y,
6XVNMI25) » XVUME25) 5CROP{25+8}, SVTHAC{25,10,5)

SGPMCH=0.0
SGPMAY=0.0
GSSP=0.0
ALFHAY=0.0
PRARYH=0.0
PASNAT=0.0
DD S I=1,8
CROP1(1)=0.0
5 CROP2(13=0.0

1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368

AEERR RGO RERE RV RN EERRELERCE PSR BAR LKA EF AR AN ARE Rk FEFELEREEFERRLRRER 1369

SELECTING THE FARM PLAN AND CROP TOTALS

1370

tt#tttttttttttttttttt:tttttaa#tttttttttt###ttttttttttattc:ttettttt 1371

LPP=NPP

IF{YEAR.EQ.PL} NPP=1
IF(YEARLEQ.P2) NPP=2
IF{YEAR.EQ.P3) NPP=3
IFIYEARLEQ.P4) NPP=4

1372
1373
1374
1375
1376

- FPAYEARSEQ.P5) -NPP=5

i0

1111

11

12

13

14

15
16

19

20

21

22
23

24

IF(YEAR.EQ.P6) NPP=6

DO 10 1=1,59
TLILPP(I)=PPAL1,LPP)*TL1{NYEAR]
TLINPP4I }=PPA{ [ ,NPP)*TL1{NYEAR)
TL2LPP{1)=PPA(I,LPP)*TL2 (NVEAR}
TL2NPP L1 )=PPA(T,NPP}*TL2{NYEAR}
DO 1111 I=B.14
IF(TL2NPP(1}.GE-TL2LPPII)-1.0) GO TO 1111
TLILPPIL1+21)=TLILPP{1+21)+TLILPP{II—TLINPP(I}
TL2LPPU1+21)=TLZLPPLI+21)+TLZLPPUII=TLINPP(I)
CONTINUE

DO 11 [=1,7
CROP1(11=CROP1(1)+TLILPP(1)
GROP2113=CROP2{1)¢TL2NPPLI}
ADDL=0.0

ADDN=0,0

DO 12 1=8,14
ADDL=ADDL+TL2LPP(I}
ADDN=ADDN+TL2NPP( 1)
IF(ADOL.GE.ADDN) GO TO 14

DO 13 1=8,14
CROPL{2)=CROP1(2)+TLILPPIT)
CROP212)=CROP212) +TL2LPP LI}

G0 TO 16

D0 15 I=8,14
CROP11{21=CROPL{2)+TLINPP (1}
CROP2(2)=CROP2{2) ¢TL2NPPLI)

D0 17 I=15.21
CROP1U3)=CROPL{3}+TLILPP (L}
CROP2{3)=CROP2{3)+TL2NPP (1}

DO 18 1=22,28
CROP1{4)=CROPL{4}+TLILPPLI}
CROP2 [41=CROP2(4)+TL2NPP (1}
ADDL=0.0

ADON=0.0

D0 19 I=29,35
ADDL=ADDL+TL2LPP {1}
ADDN=AODN+TL2NPP(I )
IF{ADDL.GE.ADDN} GO TO 21

DO 20 §=29,35

CROPI(5)=CROP1(S) +TLILPP(I)
CROP2{5)=CROP2{5}+TL2LPP(1}

60 TO 23

DO 22 1=29,35
CROPL{5)=CROPL{5}+TLINPP(I)
CROP2(5)=CROP2(5) +TL2NPP LI}
ADDL=0.0

ADDN=0.0

D0 24 1=36,42
ADDL=ADDL#TL2LPP (1]
ADON=ADDN+TLZNPP(1)
[F(ADDL.GE.ADDN) GO TO 26

DO 25 1=36,42
CROPL(6)=CROPLI6)+TLILPPIE)

1377

1378

1379
1380
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1383
1384
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1387
1388
1389
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1391
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1393
1394
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TABLE XVI. (Continued)

[aXaXal

. 25

26

27
28

29
301
302
303
304

30

w

30

o

307

3os

30

31

32
33

CROP2({6}=CROP2(6}+TL2LPP(I}

GO TO 28

DO 27 I=36,42
CROP116)=CROP116}+TLINPP(]}

CROP2 {6}=CROPZ{6)+TL2NPP({1)

DD 29 1=43,47
CROPL1AT7)=CROPL(7}+TLILPP(12%.25
CROPZ€7)=CROP2(T}+TL2NPP[]}*.25
CROP1{B}=CROP1(B}+TLLILPP(]1}*.75
CROP2(B)=CROP2{B}+TL2NPP{I)%. 75

DO 301 J=1.8

CROP{NYEAR,J}=0.0

DO 302 J=1.7
CROP{NYEAR,1)=CROP{NYEAR,L}+TL2NPP{J)}
DD 303 J=B,14
CROP{NYEAR,2}=CROPINYEAR,2}¢TL2NPP{J}
DG 304 J=15,21
CROP{NYEAR,3)=CROP{NYEAR,3}+TL2NPP{J}
D0 305 J=22.,28
CROP{NYEAR, 4} =CROP{NYEAR 4} +TL2NPP{J}
DO . 306 J=29,35

CROP{NYEAR5)}=CROP (NYEAR,S5)+TL2NPP(J}
DD 307 J=36442
CROP{NYEAR,6}=CROP{NYEAR,6 }+TL2NPP(J}
DO 308 J=43,47
CRDP{NYEAR, 7} =CROP{NYEAR, T} +TL2NPP {J) *.25
CRDPINYEAR,B)=CROP(NYEAR,B)+TL2NPP{J)*.75

C1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458

EEEEOEEEESERERDEIEREBEKERE XA SR RTLASLEILLLLERKEIRE KL KK QSRR R EEHEEE 1459

PASTURE AND HAY - Y1ELOS

1460

FREREERERLERRERSGECRRERE LR EERERUP AR EE RIS RRL AR ST EEARFE LR KR TXERELEEE [ 46]

DO 30 1=1,7
SGPLPP=.437998+.0C9519¢{PC{I,1)14CV{1,1)*PC{1,1}*SND(N,1}}
SGPNPP=, 437998+, 009519%(PC{T1,1}+CV{1,13¢PC(1,]1}*SNDIN+1l,1})
SGPMCH=SGPMCH+TLILPP (I Y *{SGPLPP+CV{441}#SGPLPPESND(Ns3}) 2,40+
LTL2NPP (I }¥ L SGPNPP+CV {441 }¥SGPNPPESNDIN+1,3}}¢.60

D0 31 1=15,28

LJ=1-14

IF(1.6T.21) 1J=]-21
SGPLPP=.437998+.009519%{PC1J,13+CVI1,1)%PC{1J,1}#SNDIN,1}}
SGPNPP=,43799B+4.009519%{PC{IJ,11+CV{1,13*¥PC{1J,11SNOIN+1,111}
SGPMCH=SGPMCH+TL1LPP (I} {SGPLPP+CV{4+1}*SGPLPP*SND[N,3}1%.40+
LTL2NPPLT ) *{SGPNPP¢CV {4 L J*SGPNPP*SND(N+1,3) 1%, 60

IF{l.LE.21} GO TO 31
SGPMAY=SGPMAY+TLLLPP {1} *{SGPLPP+CV{5,1}#SGPLPP*SNO{N,4}1%2.0
CONTINUE

DO 33 [=29.47

ALFHAY=ALFHAY+TL2NPP{I}#{PC{T,S)+CVL{9s 1} ¥PCLIsS)*SNDIN L, 51 ) %,

IF{TL2LPP(1}.GE.TL2NPPLL )} GO TD 32
PRARYH=PRARYH+TL2LPP {1 }={PCII,6}+CV(6,11*¥PCI 1,61 *SNDIN+1,51)
GO 70 33
PRARYH=PRARYH#TL2NPP (I} {PCLI,6)+CV{6,1}*PC{],6}*SNDIN+1,5)}
CONTINUE

DO 35 I=36,42

IF(TL2LPPL{I}.GE.TLZNPPL]I )} GO TO 34
PASNAT=PASNAT#TL2LPPII}*(PCUITI+CVIB413%PCI{I,TI®SNDIN+1,5}}

1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
16472
1473
1474
1475
1476
1477
75 1478
1479
1480
1481
1482
1483
1484
1485
1486

[a¥aXal

GO ‘T0° 35
34 PASNAT=PASNAT+TLZNPPLLIS(PCLETI+LVI8, 1V#PCY T, 7I'SND(N01'5))
35 CONTENUE

DO 36 I=4B84+49

36 PASNAT=PASNATSTLILPPITI®IPCLI,7}+CVILL1,1)*PCLY,TI*SNDIN®1,5613%.5D+

ITL2NPP LTI ®{PCULs73+CVI11,11#PCLI,TI*SNDIN+1,6))0.50
DO 38 i=8,14
IF{TL2LPP{1}.GE.TL2NPP{I)} GO TO 37
GSSP=GSSPeTL2LPPIIIS{PC{1 43 4CV T 1}*PCTI,421%SND{R+}.5})
GO TO 38
37 GSSP=GSSPeTL2NPPLL}*(PCUI 43 +CVIT,1}%PCI1+4)*SNDIN+1,51)
38 CONTINUE
00 40 I= 29,35
IF{TL2LPP{1}.GE.TL2NPPLI}} GO TO 39
GSSP=GSSP+TL2LPPIIY*(PC{T,4)+CV{6, 11 #PCII 44} *SND(N+1+5})
60 TO 40
39 GSSP= GSSP&TLZNPP(I)‘(PC(I 4J+CVI6911%PCLY 44} #SNDIN+]1,5))
40 CONTINUE
D0 41 1=43,47
4

—

PASTURE AND HAY -~ USAGE

EERER KRR R RE K EREREEEREE SRR RRERE RS GRS EERRFOR R R ER KR KRR RS EEERNE
SGPMCH=SGPMCH-TLILPP{50) *PC{50,21%*,40-TL2NPP{50)*PC(50,2)%.60

1-TLILPP{513*PC{53,2}%.40-TL2NPP{51)*PC(53,2)*.60
SGPMAY=SGPMAY—TLLILPP{SO0}#PC{50+3}-TLILPP{S1)*PCI153,3)
PRARYH=PRARYH-TL2NPP {50} *PC{50,61-TL2NPP{51) *PC{53,6)
1-TL2NPP{52) #PC{56,6)-TL2NPP{(53)}*PC{59,+6}

PASNAT=PASNAT-TLILPP (S0} *PC{50¢7)*.57-TL2NPP (50} *PC(50,T1%.43

1-TLILPP{SL)I*PLi53,T)*.5T~TL2NPP(S1}%PC(534T}1%*.43

2-TLILPPUS2)#PL 156, 7) %, TS—TL2NPP{52)2PC{56,T)1*.25

3~-TLILPP{S3)#PCi59,T1%.50-TL2NPP{53)*PC{59,7)%.50
GSSP=GSSP-TL2NPPIS51)1%PC{5344)

CEEESEREEREB RS ELRERREL PO KRN R R AR EX KB C RGN KSR RO R KRS R R R EXX R RS RN

PASTURE AND HAY — RENT IN, RENT QUT, PURCHASE, OR SELL

FEEE AR R RN RN R SRR EX A DEE KSR SRR DA RER D KRR IR AR R KR KRR KRR RN KRR RS

MONTH=CPGP{4s1}
IF(SGPMCH.GELD.0) GO TO 42
EXP{MONTH)}=EXP{MONTH)-SGPMCH*{CPGP {4, 2)4CV(442)%(PGP(4,21%
LSNDIN+1,11)2
GO TO 43

42 RET{MONTH)=RET{MONTHI+SGPMCH*ICPGP (4,2} +CVI4,2)*CPGP{4,2}*
1SNO(N+]1,11)}}

43 MDNTH=CPGP{5,1}
IF{SGPMAY .GE.0.0} GO TO 44
EXP{MONTH)I=EXP{MONTH)}—-SGPMAY*{CPGP (55 2)+4CV{5,2)%CPGP (5,2} %
1SND{N,11}}
GO TO 45

44 RET(MONTH)=RET{MONTH)+SGPMAY¥*(CPGP{5,2 }4CV{5,2)%CPGP[5,2)%
LSND{N,111}3

45 MONTH=CPGP{7.:1)
RET(MONTH)}=RET{MONTH }+ ALFHAY* (CPGP (T4 2}4CV(9,2}*CPGP(T,2)¢
LSNDIN+1,10})
MONTH=CPGP (841}
1F {PRARYH.GEL.0.01 GO TO 46

GSSP=GSSP+TL2NPP(11*(PCL{1,4)+4CV(10.1)¢PCITI;4}*SND(N¢1:5)}8.75
D L L T S T g T T e g P

1487 -
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1489
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1491
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1493
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1495
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1497
1498
1499
1500
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1502
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1514
1515
1516
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TABLE XVI (Continued)

[aXalal

[a¥aKal

EXP{MONTH)=EXP{MONTH }~PRARYH# LCPGP (B, 2)4CV(12,2)¢CPGP [B,2) ¢
LSNDEN+1,12))
GO TO 47
46 RET{MONFH)=RET (MONTH)¢#PRARYH®(CPGP{8,2)+CV(12,2) *CPGP(8,2)%
ISND(N+1,121)
47 MONTH=CPGP(9,1)
IF{PASNAT.GE.0.D) GO TO 48
EXPIMONTH)=EXP{MONTH)—PASNAT® (CPGP (9,2)+CVI11,2) #CPGPL9,2) *
LSNDIN+1,13)
GO TO 49
48 RET(MONTH)=RET{MONTH)+PASNAT*(CPGP{952)4CVI11,2) *CPGP(9,2)%
ISNDIN+1,13)}
49 MONTH=CPGP6,1)
IF(6SSP.GE.0.0) GO TO 50
EXP{MONTH)=EXP (MONTH)=GSSP*(CPGP 16,2) +CV(T,2} ¥CPGP(6,2) %
LSNDIN+1412))
GO 10 51
50 RET(MONTH)=RET{MONTH}+GSSP*{CPGP{642) +CVIT,2)¢CPGP (6,2)%
1SNDIN+1,12})
t##&‘#‘t“c#.'f&.“#‘**#t&&‘#tt#ttt*tﬁt#‘ttt##‘ﬁt#“‘t‘**#t#tt‘t#t
SMALL GRAIN CROP RETURNS
FERERTEE L PR R R E R R FF R PR E A G ST B F L F A r LR C AR F RS oo e rh e c bR kT kb L AL
51 MONTH=CPGP{1,1}
DO 52 I=1,7
52 RET{MONTH}=RET{MONTH}+TLILPPUI)*(PCLI,13+CV {1, L)*PCII,1}*
LSNDUNy L} )L CPGP (1,2} +CVI 15 23%CPGPIL, 2} SNDIN,7))
MONTH=CPGP(2,1)
D0 54 1=8,14
TFLTL2LPP{I).GE.TL2NPP(1)) GO TO 53
RETIMONTHI=RET{MONTH) # TL2LPP{T )% (PC{L, L) +CV (2,11 *PCIL, 1} %
ISNDIN+1,5) ) % [CPGP 12,21 +CV{2¢2) 5CPGP{242) #SNDIN+1,8))
GO TO 54
53 RET(MONTH)=RET{MONTH)+TL2NPP{1)*{PC (1,11 +CVI2,1)¢PCII,1}#
LSND{N#+1,5) 1¥{CPGP(2,2)+CVI2,2)¥CPGP {242} #SNDIN¢1,8})
54 CONTINUE
MONTH=CPGP (3,1)
DO 55 1=15,21
55 RET{MONTH)=RET{MENTHI+TLLLPP{L}*{PCLT,1)+CV(3,1)¢PClI.1)*
ISND{Ny2) }#{CPGP(3,2)+CV(3,2)%CPGP{3,2) *SNDIN,91}
F e T R R Ty e s R S S AR st
GOVERNMENT PAYMENTS
AR CE e G F B E R R e S SRk AP R A b XS e A R A R T T AP F S F L IR A R e R oD A XL
MONTH=CPGP (10,1}
RET(MONTH)=RE T{MONTH)+TLILPP{54)1&CPGP (10, 2)
MONTH=CPGP( 11,41}
IFLTL2LPP(55) .GE.TI2NPPI55)) GO TO 56
RET{MONTH)=RET{MONTH )+ TL2LPP{551%CPGP (1142)
60 TO 57
56 RET(MONTH)=RET [MONTH)+TL2NPP{55) #CPGP 11,2}
ST MONTH=CPGP(12,41)
RET{MONTH)=RET{MONTHI+TL1LPP [56) «CPGP (12, 2}
MONTH=CPGP (13,1}
RET(MONTH)=RET(MONTH }4TL ILPP{ 5T} #CPGP (13, 2)
MONTH=CPGP {1441}
IFLTL2LPP(58) .GE.TL2NPP(58)) GO TO 58

1542
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1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
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[a¥aXal
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58
539

60

61

62
63

64
65

66
67
68

69

10

7

-

RETIMONTH)I=RET(MONTH)¢TL2LPPU58)*CPGP (144 2)

GD TO SS9

RET{MONTH)}=RET(MONTH)+TLZNPP(58}*CPGP(14,2]

MONTH=CPGP {15,411}

RETV{MONTH)}=RET{MONTH)}+TLILPP{59)* CPGP{15,2)

EE T RS S T R RS T r2 22 22 PR a2 R R R L 22 222222 22222
LIVESTOCK RETURNS

EEE R R R R ARG AR E IR RN XL R ECEX TR S CE RS R ECEAETF AT AR L
MONTH=LP{2)

RET{MONTH}=RET {MONTH}+TLILPP{SO}#PC(52, L) *{ PLINYEAR,2}+CV(13,2)%
IPLINYEAR,;2) *SNDIN+1414) }+FLILPP(S5L}1%PCE55,11#{PLINYEAR,2)4CV (13,2}
2*PL{NYEARy2)*SND{N#1,14}}

MONTH=LP (3}

RET{MONTH}=RET(MONTH}+TLILPP{52)%PL(58,1) «{PLINYEAR,3}+(V(14,2)%
LPLINYEAR,3}#SND{N+1,14))

MONTH=LP(1)

SCOWS = TL2NPP(S3)*PCIS59, 1) *{ PLINYEAR, 1) +CVI15,2)%
IPL{NYEAR, 11 ¥SND{N+1s141})

RET{MONTH)=RET(MONTH}¢SCONWS

MONTH=LP (4)

RET{MONTH}=RET (MONTH)Y+TL2NPP{53)%PL( 60, 1) *{PLINYEAR,4)+CV{16,2)%
1PLINYEAR ;43 *SND{N#+1,14)}

MONTH=LP (S}
RET(MONTH)SRET{MONTHI+TL2NPP{S3)%PCl 61,4 L} *{PL{NYEAR,5}+CV{17.2)*
IPLINYEAR,S}#SNDIN¢1,141)

EERE SR RE SR S U F N R P I EF XSS G P ORI G R GRS R e h ek hkc kh ek h ik
CROP MATERIAL EXPENSE

AR AR R AR R AR IR RIS AT R E X ECRCREE IR F A G RSN e kT D e R oA E
DO 61 I=1,7

DG 60 J=1,5

EXP{JI=EXPIJI<TLLILPP(I}®EL+J)

D0 61 J=6.12

EXP{JI=EXP(J)+TL2NPP{1)*E(]1,J}

DO 67 I=8,14

IF(TL2LPPL{II.GE.TL2NPPII )} GO TO 64

DD 62 J=1,5

EXP{JI=EXP{JI+TLILPPLII*E(T +J)

DO 63 J=6,12

EXP{JY=EXPCJ)+TL2LPP{II*E(1.,J}

GO TO 67

00 65 J=1+5

EXPUJ}=EXPU{IY+TLINPPLI)*ELI,J)

DO 66 J=6412

EXPLJI=EXP{J}+TL2NPP{I)*EL],J)

CONT INUE

00 69 1=15,21

DO 68 J=1,5

EXP{JI=EXP{JI+TLLILPPLTI*E(]I,J)

D0 69 J=6412

EXPLJI=EXPUJI+TL2NPP(I}*ELL+J)

D0 71 1=22.28

DO 70 J=1.5

EXP{JI=EXPIJY+TLILPPLI)*E(22,4)

DO Tl J=6.l2

EXPLJI)=EXPLJI+TLZNPPLID*EL22,3)
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1643
1644
1645
1646
1647
1648
1649
1650
1651

) )T



TABLE XVI ~ {(Continued)

[a¥als}

© DD TT 1=29,35

7

~

73

T4
75

76
77

18

7

o

80
8l

82
83

8

>

8

w

86
87

88
89

90

9

-

92

93

IF{TL2LPPUI).GE.TL2NPP{I)) GO TO T4

D0 72 J=1.5 i
EXP(J)=EXP(J) ¢TULLPP (1 }4E(1=6,J)
00 73 J=6:12
EXP{JI=EXP1J)¢TL2LPP LI *E(1=6,J)
60 TD 77

D0 75 J=145
EXP{J)=EXP(J}+TLINPP (1)14E1I-6,0)
D0 76 J=6,12
EXP{JI=EXPLJ}+TLZNPP(1}#E(T-6,J)
CONTENUE

DO 83 1=36,38

IF{TL2LPPI{11.GE.TL2NPPIT}} GO TD 80

DD 78 J=1+5
EXP(J)=EXP(JI+TLILPP{I}*E(30,J)

-DD 79 J=6,12

EXP(JI=EXP{J)+TL2LPP I }¥E(30,J)
GO TD 83

DO 81 J=1.5
EXP(JY=EXP{J)+TLINPP(1)*E(30,J)
DO B2 J=6412
EXPUJ)Y=EXP{J})+TLZNPP {1 )*E(30,J}
CONTINUE

DO 89 [=39,42

IFITL2LPP{1).GE.TL2NPP{1)) GO TO 86

D0 B4 J=l+5
EXP{JI=EXP{J)+TLILPP{I}*E(3]1,J}
DO BS J=6,12
EXP(JY=EXPLJY+TL2LPP{TI}®E(31],J)
GO TO 89

DO 87 J=1+5
EXP(JI=EXPLJ}+TLINPPII}*E(31,J)
0D 8B J=6,12
EXPUJI=EXP(JI4TL2NPP{I}2E(31,J1}
CONTINUE

D0 91 I=43,44

DD 90 J=1.5

EXP(JI=EXP(J}+TLILPP{I)I*E(32,J)%.25
EXP{JI=EXP{(J)+TLLILPP(I}*E(I-9,J}*.75

DD 91 J=6412

EXPUJ)I=EXPLJ)+TL2NPP(I)*E(32,U)%.25
EXPUJYI=EXPLJI+TL2NPP{ 1 I*EI[-9,J1%. 75

DO 93 1=45,47
DO 92 J=1.5

EXP(J)}=EXP{J)+TLILPPII}*E{33,J)%.25
EXPUII=EXP{J) ¢ TLILPP(I )*E({T1-9,J)%.75

DD 93 J=6412

EXP{JI=EXPLJ)#TL2NPP(1)*E(33,4)%.25
EXPUJI=EXP(J)+TL2NPP[I)*E{1-9,J)%*.75

1652
1653
1654
1655
1656
1657
1658
1659

1660 °

1661

1662

1663
1664
1665
1666
1667
1668
1669
1670
1671

1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701

EEREEERERTR S KR ER R AR R SRR AR ET CRE G ERFRE R KRR AR T DR FAEEEREERE 1 T02

LEVESTDCK EXPENSE AND LABOR USAGE

1703

R R R R EE R AR E B AERE KRR AR AL R AET R R GE TGS R ek SERGREEreEne 1704

M9=LP(4)-1
MB=LP{4)

1705
1706

(X3l

94

95

96

97

98

99

991

992

MI=LP{4)+] -

DB 95 1=50,51

DO 94.J=1+M9

EXPLJI=EXPLII+TLILPP(I)*E{I-11,J)}
WORK(JI=WORK{J)+TLILPPIL)*W{][-49,J)

DO 95 J=M8,12

EXPUJI=EXP{JI+TL2NPPL{II*E{1~-11,J)
WORK(J)=WORK(J)+TL2NPP (L) *W ([—49,J)

DD 96 J=1l.M9

EXPLJII=EXP{J}+TLILPPI52) #E{ 4],J1}
WORK(J)=WORK(J}+TLILPP(52)1%w{3,J}
EXPUMB)=EXP(MB}+TLILPP{52)%E{4]1,MB}* 50+ TL2NPP{52)*E(4]1,MB)*.50
WORK{MB)=WORKIMB}+TLILPP(52)*W(3,MB}*.50+TL2NPP(52)&W{3,MB}*.50
DO 97 J=M1,12

EXPUJI=EXP(J}+TL2NPP{52) *E(41,J)
WORK{J)=WORK{J}+TL2NPP(52)*W(3,J)

MC1=Cl{1l,1)-1

MC2=CI(1ls1}

DO 98 J=1,MCl

EXP{J)=EXP{J)+TLLILPP{53) *E(42,J)
HORK{J}=WORK(J}+TLLILPP{S53)*Wi4,J)

DO 99 J=MC2,412

EXP{JI=EXPIJ}+TL2NPP(53)%E(42,J)
HORK{J)=WORK{J}+TL2NPP{53)*W{4,J)

IF{YEAR.GT.1.0) GO TO 991

TX1EXP=0.0

GO 10 992

TXIEXP={ TLILPP{S0}*PC{51+1)+TLILPP{51)*PC{S54,1)+TLILPP(52)*
IPC{ST, 1) I *(PLINYEAR=~1y4)+CVI16+2)*PL{NYEAR-1,4)*5SND(N,14))
TX2EXP={TL2NPP{S0O)*PC{S514 1} +TL2NPP{SL)*PC{54y1)+TL2NPP(52)*
IPC{ST» 1} ) *{PLINYEARy &) +CV (1642} *PLINYEARy &) *#SNOIN¢1414))
EXP{MB)=EXP{MB)+TX2EXP

RETURN

END

SUBROUTINE MCHNRY

FEAEEEEREAF R AR R AT EEEE R RT AR KRR CA KRR AR EE R R SR EE G S KRR KRR &
SRR EEE SR AR TR KRR A AR KT R AR R R A KR AR AN R A R R AR AR A AR R AR R R R R R R

REAL*8 SFNC2,DPS
COMMON SFNC2{25,29}

COMMON  L2{35)«PCl61+THsE(49¢13)sW{5¢13)yJFPL25,3114NR,THEL(25)4R,
1MO(27+8) 9 CI16+2)+SCLLLDy15),MCOMB{1200),CPGP{1552)4LP{5)+PLI25+5]),
2CV(17+2) +PPA{S9+6}+VI230Fy TXLEXP»TX2EXP ¢ SCOWS¢NPPyRET{13),EXP{13),
3WORK{13}4P14P24P34P44P5,P6,TL1(26),TL2126)+TLILPP{59)4TLINPP(59),
4TL2LPP{59}+ TL2NPP{59),CROP1 (B} +CROP2{B}, YEARyNYEAR,SND{26414)41IX,
SNe OWN{26) yRENT2126),BEGLND,BEGCAP,BEGL Dy BEGMDy PERMIT,UNOFAC» AC25,
6ACANY ¢ BONLY ¢RONLY ¢ BANDRy PCTBL yCLOOPSyRENT ,L ACYR,PASSy DONEy VALLND,

TACOYR ¢ ACD25+PAY(150) + TIN{IS0) 4PAYLE1503, TINL{150),PRINLL1SO),

80PL{150) ,PAYM{BO0) +PAYCIBD) ,TINMI{BO) yTINC{BO) ,PRINM{B80),PRINC{80},
90PM(80},0PC{80) +BEGDMy XINTM,AMM, AMNOM, CODEM, XINTC s AMC y AMNDC, CODEC o
/BEGDL ¢ XENTL +AML yAMNOL+CODEL,DM,DC,0L+SC,PROF,DEPEN,DEPTOT,WK{12),

1CHGLABI12),CREDLTFITAX{25)ySITAX(25) ,SST(25)+ OUTINC,SSTWP (25),

2TOTTAXsHLDSST ¢ HLOFITyHLDSIToTIME,RINT 4 COPY, BUYMOsMCHSAV(2551045),

3AGESAV{25,10,5) ¢ SAVHRS(25,121 ySAVEXP(25¢12) TMCOST{25)+TVMI(25),

4TMDEP (25) yTMCRED{25) ¢ THRS (1045} s THREE( 25, 12) sFOUR{25412) yFNC{29)»

SELEVEN{(255121 sSFNC{25529)} ¢ FNCL{25+291 «FNCH{25,29), NVPAY,I51Y,

1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761



TABLE XVI (Continued)

ano

laNaNal

S6XVNH(25)oXVUH125)-CRDP(ZS.B!.SVTHAC(ZSrlO'S)

1

11

11

1

DIMENSIDN TLR1(5:9¢12), TLR2{ 95}« SAT(9).XNV2(10.5).AGEZ(IO.S).
1iNV3(10+5},» HRS(6¢10-12)'THAC(10.5)'INV(IO'S)vAGE(lO:551
2RTHIFL{12) ¢HOURS110¢5) 3 SUMHRS (123 sHAC{10,5) s TLRT (559512} +AHTT10),
3MACH{5) yMCHN{ 5} +CLBR{5} ,HLOAGE {5} yHLDHRS{5}

SEEXEREEEEE *ECEEEEE

INITIALIZATION
EEREEERES
IFINYEAR.EQ.1} NFYCT=0
NFYCT=NFYCT+1
CINV=V{210)
KMAX=V{207}
1F{NYEAR.GT.1} GO TO 111
AHT{ 1)=1200.0

AHT( 2)=1600.0

AHT{ 3)=1500.0
~AHTl 4)=1500.0

AHT{ 5)=1500.0

AHT{ 61)=800.0

AHT{ 7)=750.0

AHT{ 8)=750.0

AHT{ 9)=9999.0
AHT{10}=7000.0

DO 11 I=14+10

DO 11 J=1,5

INVUI . J)=MCHSAVI1,1,J}
INV2ZTI L2 J1=INVII,J)
AGE(I,J)=AGESAV(L1,1,J)
AGEZ{ 1o J}=AGE{I+J}

GO TO 22

1 DO 112 1=1,10

00 112 J=
THAC{ 15, J}=SVTHAC{NYEAR=1+1¢J}
INVI{IsJI=MCHSAV{NYEAR~1,1+J}
INV2UL,JI=INVIIGJ)

AGE{ I+ J}=AGESAVINYEAR-1,1+J}

"*'.""t‘i“““‘tt““tt#""‘

2 AGE2{ I,J)}=AGE{I.,J}
* seanne e pos
COMPUTE MONTHLY HOURS FOR DIFFERENT SIZE iHPLEHENTS
e e EERES kee

22 D0 21 1 = 1,5

2

-

D0 21 J = 1.9
D0 21 K = 1,412
TLRT{I+J1K}=1.0

TLRI(I+JeK} = 0.0
IT =0

DO 23 1 = 3415.3
II=[l+1

4JJ=0

DO 23 J = 1.9

D0 23 JJ = 1,3
JJJ=JJJsl

DD 23 KK = 1,8
K=MO{JJJIy KK}
IFIK.LE.O) 'GD TO 23

1762
1763
1764
1765
1766
1767
1768
1769

1770

1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816

[aXaRaXal [aXaXaNal

[a X2l

. TLREALEs JyKI=ETLRTLE] v oK 3+ CROPUNYEAR KKISCL ISy 1)

220
23
149

1490

2200

8750
8751

8752

8753

241

3

-

32

IF{K.GE.6) GO YO 220
TLRLEITeJoKI=TLRILGIE ¢ JoK)¢CROPLIKKI®SCLEJHT)

GB TO 23

TLRI(TEJeKI=TLRICIE s JeKI+CROP2EKKI®SCLLJ T Y

CONVINUE

IF{YEAR.EQs 1.0} GO TQ 2200

DO 149 I=1.8

IF(CROPINYEAR 3 1) oL T.CROP{NYEAR—141}-5.0.0R.CROPINYEAR 1) 46T

LCROPINYEAR=1,13+45.0} GO TO 2200

CONTINUE

IF {CHANGE. €Q.2
GO TG 9060
CHANGE=0.0

GO 70 8021
CHANGE=2.0
EEEXERERERERE S EE SRR SRR Ea 22 2 *%
COMPUTE ACCUMULATED MACHINE HOURS FOR INVENTORY EXISTING
PRIOR TO YEAR ONE — DONE ONLY ONCE IN YEAR ONE

<0} GO TO 1490

XX REEE SEIE AR *” sesee

IF {NYEAR.EQ.1) GO TO 8021

EEEEXERXERERK "'t"tt"ttt't"'tt"ttt""'
DETERMINE LEAST~COST MACHINERY INVENTORY

sxese
DETERMINE MONTH WITH GREATEST LABOR REQUIREMENTS

DO 8751 K=1.12

SUMHRS{K}=0.0

DO 8752 K=l,12

DO 8752 J=1,9

SUNHRS (K }=SUMHRS{K}+TLRT {1+Js K} -
SUMMAX=0.0

DO 8753 J=1,12

IF{SUMHRS{J).LT.SUMMAX) GO TO 8753

SUMMAX=SUMHRS L J}

K=J

CONTINUE

BEGIN TRACTOR COMBLNATLION SELECTION - ONE COMBINATION AT A TIME.
NEGATE THOSE COMBINATIONS THAT CANNOT MEET THE TIME LIMITATION
DO 999 L = 1¢1196.5

D0 241 I=1,10

D0 241 J=1,5

HOURS(I,J3=0.0

DD 31 II = 1.5

D0 31 JJ = 1.9

TLR2{JJ+I1)=TLRT (115 JJ¢K}

COST=0.0

MCHN(1)}=MCOMBLL)

MCHN{2Z}=MCOMB{L+1)

MCHN( 3)=MCOMB{(L+2}

MCHN{4}=MCOMB{L+3)}

MCHN{S)=MCOMB{L+4}

IF(MCHN{1).EQ.0} GO TO 1000

00 32 I = 1.9

SATII) = 0.0

DO 50 I = 1.5

1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871



TABLE XVI (Continued)

321

41

4“2

43

b4

45

46
49

5000

50
500

51

6

—

6

~

63

501

‘MTN=MCHN{1)

IF {MTN .GT.
00 321 J=1.,9
IF{SAT{J).EQ.2.0} GD TO 321
C0ST=999932.0

GO TD 900

CONTINUE

G0 TQ 500

DD 49 J= 1,9

IF (SAT{J)} +EQ. 2.0} GO TOD 49
IF {TLR2{J,MTN}.GT.0.0} GO TO 42
SAT{J) = 2.0

GO TO &9 -
TFITLR2{JyMTNI.LE.TIME) GO T
GO TO 44 :
HOURS(Js F3=TLR2(J,MTN}
SAT(J)=2.0

GO TO 49

IF(I.NE.S) GO TO 45
C0ST=999944.0

GO0 TO 900

HOURS{Jy 1)=TIME
REDUC={1.0-TIME/TLR2 (J,MTN)}
00 46 11=1,5
TLR2tJ¢113=TLR2{J, 11 }*REDUC
CONTINUE

0D 5000 J=1,9
IF(SAT(J}.EQ.2.0) GO TO 5000
GO TO 50

CONTINUE

GO TD 500

CONTINUE

D0 51 I=1,5

DO 51 J=1,6
HDURS{10,1)=HOURS(10,13}+HOURS{J, I}

00 &2 I=le4

IF{HOURS{10,I}.LE.TIME} GO TO 62
IF{MCHN{I}.EQ.MCHN{I+1}} GO TO 61
C0ST=999951.0

GO TO 900
HOURS{104I+1}=HOURS{10,1+1}+HOURS{10, I}-TIME
HOURST1041)=TIME

CONTYINUE

IF{HOURS{10,51.LE.TIME} GO TO 63
C0ST=999962.0

G0 TO0 900

HMRF=0.0

00 501 i=1,:5

D0 501 J=7,9

HMRF=HMRF+HOURS{J, I}

00 512 I=1,5

IF {HMRF.LE. 0.0} GO TO 53

IF{MCHN{I).G6T.0} GD TO 510

COST=999501.0

GO TD 900

0} GO TO 41

1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
~ 1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926

[aNa)

51

51

51

0

-

2

513

5

53

56

82

83

83

3

w

o

2

-

4

832

83

83

83

83

5

&

~

@

CANADD=T IME~HOURS{ 10,1}
TF{CANADD.LE-0.0} GO TO 512
IF{CANADD.GT.HMRF} GO TO 511
HMRF=HMRF~CANADD

HOURS 110, I3=HOURS{1041}¢CANADD
GO TO 512

HOURS {104 I }=HOURS¢ 104 I }#+HMRF
HMRF=0.0

CONTINUE

IF{HMRF.LY.1.0} GO ¥O 53
C0ST=999513.0

GD TO0 900

NEGATE COMBINATION IF HOURS ARE NOT ASSOCIATED WITH £EACH TRACYOR
0D 533 J=1,5

IF{MCHN{J}.EQ.0) GO TO 533
IF{HOURS{10+J}+GT.0.0}) GO TO 533
€0ST=999953.0

GO TO 900

CONTINUE

SELECT INVENTORY BY MONTH FOR NON-NEGATED TRACTOR COMBINATION
AND DETERMINE HOURS EACH MACHINE IS USED MONTHLY AND ANNUALLY
D0 560 I=1,6

D0 560 J=1,10

DO 560 KK=1,12

HRS{14J+KK}=0.0

D0 822 J=1+5 .
INVI10,J}=HCHN(S)

D0 B31L I=1,9

D0 831 J=1,5

INVI1+J)=0

DD 86 KK=1,412

D0 834 II=1.5

D0 834 JJ=1.9
TLR2{JJ e IEI=TLRT{II5JJsKK}

DO 832 J=1,9

SAT{J}=0.0

D0 85 [=1.+5

MTIN=1NV{10,1}

IF{MTN.LE.O} GO TO 850

DD 84 J=1,9

IF{SATLJ}.EQ.2.0} GO TO B4
IF{TLR2(JsMTN}.LE.0.0} GO TO B35
GO TO B36

SAT{J}=2.0

GO TO B4

IFETLR2{JyMTN}LLE.TIME) GO TO 837
GO TD 838

INV(Js 1}=MTN

HRS{I 410 ¢KKI=HRS {1410+ KK}+TLR2{J s MTIN}
HRSUI 9 JeKKI=TLR2{J4MTN}
SAT{J}=2.0

GO TO 84

INVES 9 I}=MTN
HRS{I,104KK}=HRS{I+10,KK}¢TIME
HRS{T yJoKK)=T1HE

1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
197«
1975
1976
1977
1978
1979
1980
1981



TABIE XVI - (Continued)

oo

REDUC=11+0=TIME/TUR2 (J4MTN})

‘DD 839 Il=1le5
839
B4

840

85
850

86

1116

111

1

1112

111

3

1114

111

5

1104

1105

~N

TLR2(J 11)=TLR2(Jy 11 }*REDUC

CONTINUE

DO 840 J=1.9

IFISAT(J}.EQ.2.0)} GO TO 840

GB 1O 85

CONT INUE

GO TO 850 .

CONT INUE =t

D0 86 1=1,5

IF(HRSEI +10,KK).LE.TIME) GO TO 86
HRS{I+1,4104KK)}=| HRSII*I.IO.KK)'HRS(I110'KK)‘TIHE
HRS{T+10,KK)=TIME

CONTLINUE

AVERAGE LABOR REQUIREMENTS AMONG MACHINES
OF THE SAME SIZE — DONE BY MONTH

00 1115 KK=1s12

DO 1115 II=1.10

XTH=HRS{ Iy 1TeKK)

XSAME=1.0

IXX=1

XI=i-1

Jx=I+1

D0 1113 J=JXy5

1F CINVIIE F)oNEL INVIEL,J))} GO TO 1111
XTH=XTH+HRS{J oI 1 +KK}

XSAME=XSAME+1.0

1F1J.EQ.5) GO TO 1111

60 TO 1113

1=J

IF(XSAME.EQ.1.0}) GO TO 1114
XAH=XTH/XSAME .
JU=XSAME+X1

DO 1112 1II=IXXeJdJd

HRS{TTTsTT¢KK}=XAH

GO TO 1114

CONTINUE

IF(1.LE.%AND. INVITI,12.6T.0) GO TO 1116
CONT ENUE

DO 1104 J=1,10

DD 1104 I=1,5

THR5{J¢11=0.0

DO 1105 JJ=1.10

DO 1105 lI=]1,5

DO 1105 KK=1,12

THRS(JJ 1T} = THRS(JJ'II)*HRS(II.JJ.KK)
COMPUTE AVERAGE ARNUAL COST OF MACHINERY INVENTORY
DD 412 J=1,5

CLBR{JI=0.0

DO 412 KK=1,12
CLBR(J)=CLBR{JI+HRS(J9 105 KK} FE(464KK}
DD 413 J=1.5
HOURS{10,J)=THRS(10,J1%.90

“1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036

41

w

4l4

415

416

417

418
419

%20
421

5555
900

0 413-1=1,9

HOURSE T, J)=THRS(-1+J)*. 80

DO 5555 J=1.5

DO 5555 I=1,10

IF(INVET,J) EQ.0) GO TO 5555
1F(1.EQ.9) GO TO 5555

XXLBR=0.0

XXREP=0.0

XXXFL=0.0

XTH1[=0.0

XXREL=0.0

XX0EP=0s0

XXCRD=0.0

HAT=0.0

DO 414 JTAGE=1,KMAX
HAT=HAT+HOURS (1 ¢ J)
IF{HAT.LTLAHT(I}) GO TO 414
TAGE=JTAGE ’

GO TO 415

CONTINUVE

TAGE=KMAX

111=0

00 416 JJ=2,14.3

11I=111+¢1

IF(IT1.NELINV(ILS)) GO TO 416
XCASHP=SCLL14J4)
XLISTP=XCASHP*1.143

G0 T0 417

CONTINUE

G0 TO $555

TMH=HOURS{ L +J i *TAGE

TAGE=TAGE

IF{I.NE.10} GO 10 419
XXLBR=CLBR(J)*TAGE
XXXFL=XLISTP#®,000528% THH®.13

XXDE LISTP-.675%.933*% JAGE*XLISTP
XXREP=.000913¢TMH**1.5¢XLISTP*,001
DO 418 JJ=1.1AGE
XTHII=XTHI1+(RINT+.045)%. 675'.933"JJ'XLIS?P
XJ=JJ=1

XXREL=XXREL +XJ*COPY

GO TO 421

XXDEP=XL1STP—.618%,895¢* [AGE*XLISTP
DO 420 JJ=1.IAGE
XTHII=XTHLI#{RINT#.040}%.618%, B95"JJ'XLISTP

IF(I.LE. S} XXREP=({1200.0/2500.0%¢*1, 5)'THH"1-S'XLISTP' 001
IFt]EQ.6) XXREP=(1000.0/1200.0%%1.5) *TMH#*] 5¢XLISTP*,001
IF(I.EQe7) XXREP={1200.07/2000.0%%]1.5) *TMH**] . 5¢XLISTP*,001
IF{1.EQ.8) XXREP=(1000.0/2500.0%%]1,5}#THH*#] 5*XLISTP*.001

XXCRD=XCASHP*C INV

COST=COST+{ XXLBR¢XXREP+XXXFL+XTHIT+XXREL +XXDEP— —XXCRD)/TAGE

CONTINUE
CONTINUE
IF{L.EQ.1) XTCOST = 999999.0
IF{COST.GT. XTCOST} GO T0 999

2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2017
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091

TRT



TABLE XVI (Continued)

[a¥ Nl

" xTcost=cost

82

820

999"

1000

82

—

8021

5560

5561

5562

5563
5564

5565

5566

5567
5570

5568

5580
5585

THMNCST=CDST

DD 82 1=1,5
MACHU T)=MCHN{ 1)
D0 82D I=1410 .
DO 820.J=1,5
INV3{1,J)=1INV{i.J)
CONTINUE

CONTINUE

D0 821 1=1,10

D0 821 J=1.5
INVIT.JE=1INV3{I,J2

vy

DETERMINE HOURS EACH MACHINE IS USED MONTHLY AND ANNUALLY

00 5560 I=1,6
DD 5560 J=
DD 5560 K=
HRS(Le JsK}=0.0

DO 5590 K=1412

DD 5561 1=1,5

DD 5561 J=1,9

TLR2{Js11=TLR1(1+J:K} .
IFINFYCTLEQel) TLR24J2T1}=TLRT{I+J,KI*(TLL1(1}/TL2{1)}
CONTINUE

00 5562 J=1,9

SAT(J)=0.0

00 5580 I=1,5

MTN=INV{10,1)

IF{HTN.LE.O) GD TO 5585

DD 5570 J=1.,9

IF(SAT(J}.EQ.2.0)} GD TO 5570

IF{TLR2{JsMTN}.LE.0.D) GO TD 5563

GO TD 5564

SAT{J}=2.0

GD TO 5570

IFI{TLR2{JyMTNI.LE.TIME} GO TO 5565

GD TO 5566

HRS{I+10¢KI=HRS(I;10,K}#TLR2{J(MTN}

HRS{I ¢+ JoK}=TLRZ{ JSMTN)

SATIJ}=2.0

GO TO 5570

HRS{1410yK}=HRS{1510,K}+T1INE

HRS(I+JyK}=TIME

REDUC=(1.0-TIME/TLR2{J,MTN})

DO 5567 fI=1,5

TLR2{Jo112=TLR2(JsIT }*REDUC

CONT INUE

00 5568 J=1,9

IF{SAT{J).EQ.2.0} GO TD 5568

GO TO 5580

CONTINUE

G0 TO 5585

CONTINUE

DD 5590 I=1.5

oo

5590
7000

6116

611

1

6112

611

3

6114

611
705

5
0

904

90

90

905

905

87

w

6

1

2

-

IF(HRS{1+10+K}.LE.TIME) GD TO 5590

HRS{T*1y 100 KI=HRS(I+1,10,KI¢HRS(1+10,K}-TIME
HRSTIs104KI=TINE

CONTINUE

CONT 1NUE

AVERAGE LABOR REQUIREMENTS AMONG MACHINES

OF THE SAME SIZE - DDNE BY MONTH

DD 6115 KK=1412

DD 6115 11=1,10

=1

XTH=HRS{ 19 I L¢KK)

XSAME=1.0

IXx=1

Xl={-1

JX=1+1

DD 6113 J=JX,5
1IFCINVIII,11oNECINVIII,J)) GO TO 6111
XTH=XTH¢HRS {J o+ L1 4 KK}
XSAME=XSAME+1.0

1F{J.EQ.5) GD TD 6111

GO TD 6113

I1=J

IF{XSAME.EQ.1.0} GO TD 6114
XAH=XTH/ XSAME

JJU=XSAME +X1

DO 6112 I11=1XXyJJ
HRS{IIT.I1+KK}=XAH

GO TD 6114

CDNTINUE
1F{T1.LE.4<AND. INV( 1], 1}.6T.0) GO TO 6116
CONT1NUE

CONTINUE

TOTAL ANNUAL HOURS FOR EACH MACHINE
DO 904 J=1,10

00 904 1=1+5

THRS{J+1}=0.0

00 905 J=1.10

00 905 1=1,5

00 905 K=l,12

THRS(Je IJ=THRS[Jo T ) +HRS( 19 J oK)
TOTHRS=0.0

00 906 1=]1+5
TOTHRS=TOTHRS ¢THRS{ 10, I}

DO 9051 K=1,12

SUMHRS(K}=0.0

DO 9052 K=1,12

0D 9052 I=1.5

SUMHR S(K )=SUMHRS(K}¢HRS{14104K)
IF(NFYCT.GT.1} GO TO 9060

po 871 =110

DD 871 J=1,5
THAC(J»J)}=THRS{I,J)}*AGE2{1+J)*.80
IF(1.EQ.9) THAC(I+J)=0.0
1F(1+EQ.101 THACK1sJ)=THRS{1,J)}*AGE2(I,J)%.90
CONTINUE

2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201

20T



TABLE XVI {Continued)

[aXaXaXakaXal

9060

907

908

91

o

9081
9181

NFYCT=NFYCT#]

2202
GO TO 8750 2203
ttttttt.ttttt‘ttt‘ttt..i FTIIT T2 *sEe et EREREaRR Rk ahR 2204
DETERMINE WHAT -EXISTING MACHINES MEET THE REQUIREMENTS AND IF 2205
THOSE MACHINES SHOULD BE TRADED. EXISTING MACHINES NOT 2206
MEETING THE REQUIREMENTS ARE TRADED FOR THE NEEDED MACHINES. 2207
DEPRECIATION, INVESTMENT CREDIT, AND INVESTMENT IS COMPUTED. 2208
EEEEEERY % AR EECREEEERE RGN EREEEE 2209
TCOST=0.0 2210
XXVNM=0.0 2211
XXVUM=0.0 2212
VM1=0.0 2213
VLEFT = 0.0 2214
DEPREC = 0.0 2215
CREDIT = 0.0 2216
DD 912 J=1s5 2217
DO 912 i=1,10 2218
IFCINVIT,Ji.EQ. 0) GO TO 912 2219
IF11.EQ.9) GO TO' 912 2220
111=0 e 2221
DD 907 11=2+1413 2222
111=111¢1 2223
IFLIITNEJINVE1,0)) GO TO 907 2224
XCASHP=SCL{ I+ 11) 2225
XLISTP=XCASHP*1.143 2226
GO TD 908 2227
CONTINUE 2228
GD TO 912 2229
DO 91l 1J=1,5 2230
IF([.EQ.T«AND.INV2(7,1J}.GT.0} GO TO 910 2231
IF{1.EQeBaAND.INV21{B,1J}.GT.0} GO TG 910 2232
IF(INV2{1,14).EQ.0) GO TO 911 2233
IFLINVEToJ).NELINV2{1,1J)} GO TO 911 2234
TAGE=AGE2{1,1J} 2235
INV2(1,1J)=0 2236
THB=THACt 14 EJ2 2237
HAC{1+J}=THB 2238
THAC(I,J)=THB+THRS(1,J3%,BO 2239
IF(1.EQ.10) THACUI,J)=THB¢THRS{I,J}*.90 2240
IF{THB.GE-AHT{1}) GG TO 909 2241
IF{IAGE.GE.KMAX) GD TO 909 2242
MACHINES OF THE SAME S1ZE - KEPT 2243
AGE(T ,J}=AGE2{1,1J} 2244
VLEF T=XCASHP 2245
DO 9181 LD = 1,1AGE 2246
IFILD.GT.1) GO TO 9081 2247
VLEFT=VLEFT-VLEFT#.20%{1.0-~BUYNC/12.0) 2248
GO TO 9181 2249
VLEFT=VLEFT-VLEFT£.20 2250
CONTINUE 2251
OEPREC=DEPREC+VLEFT¥.20 2252
1AGE=TAGE+] 2253
IFLI.NE,10) GO TO 9082 2254
VMI=VM1+.675%, 93305 AGEXXLISTP 2255
XXVUM=XXVUM+ 675,933+ 41 AGESXLISTP 2256

9082
909
9083

9085

9091
9191

911

902

903

912

9124

S121

9122

GO TO 912
VMI=VMI+.618%,895«¢]AGESXLESTP

XX VUM=XXVUM+,618%, 8958 AGESXLISTP
GO TO 912 .

MACHINES OF THE SAME SIEZE - TRADED
IF{I.NE.10) GO TO 9083
VALUE=.675%.933¢* [ AGE*XLISTP
VMISVMI¢,675%,933%XLISTP
XXVNM=XXVNM+4 675%,933% XL ISTP

GO TO 9085

VALUE=.618%.895% *TAGE*XL1STP
VMI=VMI+.618%,895¢XLISTP
XXVNM=XXVNM#,618%.895%XL1STP
TCOST=TCOST¢XCASHP~VALUE*.875
AGE(1+J)=0.0

VLEFT=XCASHP

D0 9191 LD=1, IAGE

IF{LD.GT41} GO TG 9091
VLEFT=VLEFT-VLEFT*,20%{1.,0-8UYNO/12.09
GO 10 9191

VLEFT=VLEFT-VLEF T#.20

CONTINUE
DEPREC=DEPREC+VLEFT#.20%{BUYMO/12.0)
DEPREC=DEPREC+XCASHP*.20%({1,0-BUYMO/12.0}
CREDI T=CREDIT#XCASHP*C [NV

GO TO 912

CONTINUE

MACHINES NOT OF THE SAME SIZE - TRADED
TCOST=TCOST+XCASHP

IF{I.NE.10} GO TQ 902
VMI=VM1¢,675%.G33=XLISTP
XXVNM=XXYNMe. 6T5¢. 933 XL ISTP

G0 TO 903

VMI=VMI+.618%, BOS®XLISTP
XXVNM=XXVNM+.618%, 895 XLISTP
AGE({1,J1=0.0

DE PREC=DEPREC+XCASHP*.20%{1.0-BUYMO/12.0}
CREDIT=CREDIT+XCASHP*L INV

CONTINUE

0D 9124 I=1,10

DO 9124 J=1,5

IFLINVIE,J}.GT.0} GO TO 9124
AGE(1,J1=0.0

CONTINUE

00 9121 1=1,10

DO 9121 J=1.5

IF(AGE{1,J}.NE.0.0} GO TO 9121
THAC{ E»J)=THRS{I+J3%.80

1F(1.EQ.10} THACI{1,J}=THRS{I,J)*.90
CONTINUE

DO 9122 J=1l.5

THAC(9,J)=0.0

D0 925 I=1,10

DO 925 J=145

IFLINV2{1+J).LE.O) GO TO 925

2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2213
2274
22715
2276
2217
2218
2279
2280
2281
2282
2283
2284
2285%
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302
2303
2304
2305
2306
2307
2308
2309
2310
2311



TABLE XVI (Continued)

[aXaXaKa!

h {F{1.EQ.9) GO TO 925 2312 . RTHIFL{K)=RTHIFL(K)+#.000913% HNEW 241, 5%$ALF.001~. 000913 HPAT 2367

1 1=0 2313 1%%],5¢SAL*, 001 ¢SAL*, 00052B8*H5%.13 2368

00 913 11=2,14+3 . 2314 IF{KeNE.12)} GO TO 933 2369
I11=111+1 2315 RTHIFL{K)=RTHIFL{K}#,045%.675%,933% 1 AG®SAL 2370
IF(111.NE.INV2{1,J)} GO TO 913 2316 933 CONTINUE ’ 2371
XCASHP=SCLA1,1T1} 2317 ’ 60 TO 949 2372
XLISTP=XCASHP*1.143 2318 935 00 936 K=1,12 2373
1AGE=AGE2(14J)} 23119 HS=HRS{Js I+K)*.80 2374

60 TO 914 2320 HP AT=HAC( 1,J) 2375

913 CONTENUE 2321 HAC (14 J)=HPAT#HS 2376
60 TO 925 2322 HNEW=HAC( 1,4J) 2377

914 1FI1.NE.10) GO TO 915 2323 RTHIFL{KI=RTHIFL K )+{1200.0/2500.0%%*1.5)% HNEW **1.5%SAL*.001- 2378
XXVAL= .675%.933% 5 AGE¥XLISTP 2324 101200,0/72500.0%%1.5)% HPAT ®%].5¢SAL*,001 23719

G0 10 9l6 2325 IF{K-NE.12) GO TO 936 2380
915 XXVAL=.618%.B95%*] AGE*XLISTP 2326 RTHIFL{K)=RTHIFLIK}+.040%.618%.895%*1 AG*SAL 2381
916 TCOST=TCOST-XXVAL*.B7S 2327 . 936 CONTINUE 2382
VL EF T=XCASHP 2328 GO TO 949 2383

DO 9162 LD=1,IAGE . 2329 938 DO 939 K=1,12 2384
IFILDLGT.1} GO TO 9161 . 2330 HS=HRS1Js 14K) %80 2385
VLEFT=VLEFT~VLEFT*,20%(1.0-BUYMO/12.0) 233} HP AT=HAC(T,J) 2386

GO TO 9162 2332 HAC{ I, J)=HPAT#HS 2387
9161 VLEFT=VLEFT-VLEFT#.20 2333 HNEW=HAC (1,J) 2388
9162 CONTINUE 2334 RTHIFL(K)=RTHIFL{K)+(1000.0/1200.0%%1.5)% HNEW *%].5%SAL*.001~ 2389
DEPREC=DEPREC +VLEF T#,20% (BUYMD/ 12,01} 2335 1010002071200-0%¢1.5)% HPAT *%].5%SAL*,00] 2390

925 CONTINUE 2336 IF{K.NE.12) GO TO 939 2391
IF{CREDITLGT.25000.) CREDIT=25000. 2337 RTHIFLIK)=RTHIFLIK}#+.040%,618%.895%* [ AG*SAL 2392
SEEEEEEECRERERSALH NS EEERCREECEEA B CERTRICRRKRXL EXXRR KGR QERE LR EE 2338 939 CONTINUE 2393
COMPUTE TOTAL COSTS BY MONTH FDR REPAIRS, TAXES, HOUSING, 2339 GO TO 949 2394
INSURANCE, FUEL, AND LUBRICANTS. 2340 . 941 DO 942 K=1,12 2395
#t*tﬁ‘ttt't'ttt#tt#ttttﬁGtttttttttttttttﬁttﬁ*t#t##‘ttttt#‘#ﬁtttttt 2341 Hs:HRS(J,[,K’t.BO : 2396

DO 927 1=1,12 2342 HPAT=HAC(L,J4) - 2397
RTHIFL{1)=0.0 2343 HAC{ 1, J) =HPAT+S 2398

. 2344 HNEW=HAC{ 1y J} 2399

D0 949 1=1,10 2345 RTHIFL(K}I=RTHIFLEK)+(1200.0/2000.0%%1.5)% HNEW *#1.5%SAL*.001~ 2400
IF(1.EQ.9) GO TO 949 2346 1(1200.0/2000,0%#1.5) % HPAT *¥]1,5%SAL*,001 2401
IF(AGE(1,J).EQ.0.0} HAC(I,J)=D.0 2347 IF{K.NE.12) GO TO 942 2402
111=0 2348 RTHIFL(K)=RTHIFL{K}+.040%.618%,895%*1 AG*SAL 2403

DO 930 11=2414,3 2349 942 -CONTINUE 2404
F1I=111+1 2350 GO TO 949 2405
IFCTT1.NELINVIT, J)) GO TQ 930 2351 S44 DO 945 K=1,412 2406
SAL=SCLIT,11)%1.143 2352 HS=HRS{Js1,K}*.80 2407
TAG=AGE(1,J3+1.0 2353 HPAT=HAC(14J) 2408

GO TO 931 2354 HACU 4 J}=HPAT+HS 2409

930 CONTINUE ’ 2355 HNEW=HACI1,J) 2410
GO TO 949 2356 RTHIFLIK)I=RTHIFL(K) ¢ {1000.0/2500.0%¢1.5)% HNEW *%1.5%SAL%.001- 2411

931 IF(1.EQ.10) GO TO 932 2357 111000.0/2500.0%#1,5)% HPAT #%1.5&5AL%,001 2412
IF([.GE.1-AND.I.LE.5} GO TO 935 2358 IF{K.NEs12} GO TO 945 2413
IF(1.EC.6) GO TO 938 2359 RTHIFL{KJ=RTHIFL{K}+.040¢.618%,895¢=] AG*SAL 2414
IF{1.EQ.7} GO TO 941 2360 945 CONTINUE 2415

GO 1O 944 . 2361 949 CONTINUE 2416

932 DO 933 K=1,12 2362 [+ ttttvtt#tvtttt#ttttt#vtt#tttittttttttttttttttttttttttt&ttttttttttt 2417
HS=HRS(Js 11K} #.90 2363 C ARRANGE INVENTORY SU YOUNGEST MACHINE OF SAME SIZES PLACED FIRST 2418

HP AT=HAC( I, J} 2364 4 ARRANGE ACCUMULATED HOURS ACCORDINGLY 2419
HACLI ¢ JI=HPAT4HS 2365 c SIZES REMAIN 1N OESCENDING ORODER 2420
HNEW=HAC(14J) 2366 C R AR ECOR R E ISR R RE AR L REREEELE R RN PR RS E R ERREF O KERCRAREXE 242 ]

HaT



TABLE XVI (Continued)

[alakal

6GB

609

610
611
612

613

614

615

950
951

952

DD 615 1=1,10 2422 END

Ji=1 2423 SUBROUTINE FINANC

IFLINVIIeJJ+1}.EQ.O0) GD YO 615 2424 [ rehes

IF{INVI(IZJJI.EQ.O0) GD YU 615 2425 [ -

1IF{JJ.EQ.5) GO TO 615 2426 REAL®8 SFNC2,DPS

DD 609 JX=1.5 24217 COMMON SFNC2(25,29)

HLDAGE{JX)=99.0 2428 COMMUN  L2135)4PCI61,T12E(49913)eW(5¢13)0JFP(254311¢NRITHELL25) Ry
D0 610 J=JJ+4 2429 1MD{27 489 9C1L692)¢SCLEL0s 152 +MCOMBIL200),CPGP 15,2} sLPLS)4PLLI2545),
KK=3+1 2430 2CV(1742) 4PPALS5946),VI230), YXIEXPsTXZEXPySCOWSsNPPyRET(13),EXPIL3]},
HLDAGE (J}=AGE(1,J} 2431 3WORK(13)9PleP2yP3¢P4sPSyP6sTLIL26)+sTL2(26)¢TLILPP{S9}+TLINPP(S59],
HLDHRS (Ji=THAC (Lo J) 2432 4TL2LPP(59) s TL2NPP{59}, CROPL{B}sCROP2{8) ¢ YEAR+NYEARySND{26414)elX,y
IF LINVII4JI.NELINVII,J+12} GD TO 611 2433 SNeDWNT26) +RENT2(26) + BEGLND+ BEGCAP+BEGL Dy BEGMD, PERMIT, UNOFAC, AC2S,
HLDAGE(J+1}=AGE(IvJe¢12} 2434 6ACANY s BONLY yRONLY s BANDR, PCYBLsCLOOPS ¢ RENT o LACYR¢PASS, DONE o VALLND,
HLDHRS{3+¢1)=TRAC(I,J¢1) 2435 TACDYR ; ACD25 ¢PAY{150) s TIN(150) 4 PAYL{150), TINL(1500,PRINLE1S0},
CONTINUE 2436 8DPL{150) ,PAYM{B0) ,PAYC(BO0),TEINM{BO} »TINC(BO) ,PRINM(BO},PRINC (80},
D0 612 J=1,5 2437 S0PM{B0)},0PCLB0) ,BEGOMy XINTM,AMM, AMNOM , CODEM, XINTCy AMC o AMNOC , CODEC,
IF{HLDAGE(J).LT.88.0} GO YD 613 2438 /BEGDL ¢+ XINTL yAML s AMNOL  CODEL » DM, DC 4 DL »SC+PROF 4 DEPEN,DEPTOT, WK (12},
CONTINUE 2439 1CHGLABT12),CREDITL,FITAX{ 251 yS1TAX(25)¢SST{25) ¢OUTINC,SSTWP{25),
JJ=KK 2440 2TOTTAX sHLDSST s HLDF IT yHLDSIT,TIME+RENT , COPYy BUYMOs MCHSAV(25410,5)
GD TO 608 2441 3AGESAVI2591095) 9 SAVHRS(25,512) ¢SAVEXP{254121 ¢ TMCOST25),TVNI(25),
XHLDA=98.0 26442 4TMDEP (25}, TMCRED{25), THRS(10+5) « THREE {25+ 12) ¢ FOUR{25+12} yFNC (293,
DO 614 J=1,5 2443 SELEVEN(25912) s SFNC{25,29) ¢ FNCL125929) s FNCH{25429)s NVPAY, §STY,
IF{HLDAGE(J).GE.XHLDA} GO TGO 614 244b 6XVNM{ 25) ¢ XVUNL 25} sCROPL{25,8) 4 SVTHAC(25410,5}

XHLDA=HLDAGE{ J} 2445 c *EEEL N sesss

M3=J 2446 [ MACHINERY

CONTINUE 2447 [ s *ee L 2]

AGE{ T 9JJ)=HLDAGE (M) 2448 IF{OM,EQe0+0.AND.BEGOM.EQ.0.0} GD TO 16

THAC! I 3 JJI=HLDHRS{MJ) 2449 IF{YEAR.£Qs1.0) DM=DM+BEGDM

HLDAGE(MJ1=99.0 2450 1IF{DM. EQ.0.0) GO TO 16

JJ=JJel 2451 1FINYEARLEQ.1) GO TC S

GO TO 611 2452 PAYM{NYEAR) =PAYM{NYEAR ) +CPM{NYE AR}

CONT I HUE 2453 PRINM{NYEAR }=DPM{NYEAR-1)

e Ladd s il seEsebRRNr 2454 PAY{NYEAR)=PAY(NYEAR}+CPM{NYEAR)

SAVE 2455 S OPM{NYEAR)=0OPMI{NYEAR)¢DM

LEEEBSEEE LB SRR AR (T2 2T E) LERESEEC AR REE 2456 LAST=NYEAR+49

K = NYEAR 2457 00 & J=NYEAR,LAST

DO 951 t=1,10 2458 NYJ=J+1

0D 951 J=1,.5 2459 PAYINYJI=PAYINYJ)}-PAYMINYJ)

SVTHAC{K 1,0} =THACLT,J) 2460 TIN(NYJI=TININYJII=-TINMINYJ}

MCHSAV(Ks T, J)=INVI1sJ) 2461 PAYM{NYJ}=0.0

IFCINVII 2 J)oGTL0) GD TD 950 2462 TINM{NYJ)=0.0

AGESAV(KsI,J}=0.0 2463 PRINM{NYJ)}=0.0

GD TO 951 2464 6 OPMINYJ}=0.0

AGESAVIKs1,J)=ACGEl1,J)¢]1.0 2465 XINTeXINTM

CONTINUE 2466 MN=AMM

DO 952 J=1,12 24617 NA=AMNOM

SAVHRS (NYEAR,J}=SUMRRS{J) 2468 1F{NALLE.O} GD TO 11

SAVEXPINYEAR: J}=RTHIFL(J} 2469 JK=NA+]

THMCOST{NYEAR)=TCOST 2470 DM=DPM{NYEAR}

TVNMI{NYEAR}=VNI 2471 00 10 J=1.NA

TMDEP {NYEAR }=DEPREC 2472 NYJ=NYEAR+J

TMCREDINYEAR)=CRED1Y 2473 PAY(NYJ)=PAY{NYJ}+DNeX INT

XVNM{NYEAR}=XXVNM 2474 PAYM{NYJ}=PAYM(NYJ)I¢DMeX INT

XVUM{NYEARY=XXVUM 2475 TEN{NYJI=TINUNYJ J¢DMOXINT

RETURN 2476 TINMENYJI=TINM{NYJ)#DMeX INT

24717
2418
2479
2480
2481
2482
2483
2484
2485
26486
2487
2488
2489
2490
2491
2492
2493
2494
2495
2496
26497
2498
2499
2500
2501

2502
2503
2504
2505
2506
2507
2508
2509
2510
2511

2512
2513
2514
2515
2516

2517

2518

2519
2520
2521

2522

2523
2524

2525

2526
2527

2528

2529
2530

2531

CoT



TABLE XVI (Continued)

[aXakal

10

11
12

1

W

16

165

166
167

168

PRINMINY JI=PAYMINYI }-TINM{NYJ} 2532
OPMINYJII=0PM{NYJ}+DM 2533
60 TO 12 2534
IK=1 2535
1F{CODEM.NE.2.0} GO TQ 14 2536
DM=0PM{NYEAR} 2537
DS T=DM/AMM 2538
MN=MNeNA 2539
DG 13 J=JKMN 2540
NYJ=NYEAR+J 2541
PAYINYJI=PAYINYJ) +DBT ¢ DMOXINT 2542
PAYMINYJ)=PAYM{NYJ}+DBT4+DMEXINT 2543
TININYJISTININYJ )4 DMEXINT 2544
TINMONYD =T ENM{NYJ }4DM®X INT 2545
PRINM(NYJ)I=PAYM(NYJ}=TINMINYJ)} 2546
OPMINYJ}=OPM{NYJ)}+DM-DBT 2547
DM=DM-DBT 2548
GO 10 16 2549
0OP=0PM{NYEAR) . 2550
AP={{XINT#(1.0O¢XINTI®®MN}/7{ {1 LO+XINT}**MN-1,03 1 *OP 2551
MN=MN+NA 2552
00 15 J=JKyMN 2553
NYJ=NYEAR+J 2554
PAY{NYJ)=PAYINYJ)+AP 2555
PAYM{NYJ)}=PAYMINYJ}+AP 2556
TINCNYJI=TIN{NYJ}«OPSXINT 2557
TINM{NYJ }=TINM{NYJ}+OP*XINT 2558
PRINME{NY JY=PAYM(NYJ}-TINM{NYJ} 2559
OP=pP-{AP-{OP*XINT}} 2560
DPM{NYJ)=DPM{NYJ}+0OP 2561
SRSEEFRESAE IR RS HEREAESS R FRER OSSRV R RS ERPERARSS SRS E SR XERS FTRE S 2562
LIVESTOCK 2563
PP P P EEEEERESRREE 2564
1F(SC.EQ.0.0}) GO TO 165 2565
PAYC{NYEAR)=PAYC(NYEAR } +OPC{NYEAR} 2566
PAY{NYEAR)}=PAY {NYEAR}+OPC{NYEAR) 2567
PRINCE(NYEARI=0PC{NYEAR-1} 2568
OPCINYEAR)=0.0 2569
GO T0 167 2570
IF(DC.EQ.0.0} GO TO 23 2571
IF{NYEAR.EQ.1} GO TD 166 2572
PRINCUNYEAR}=OPC{NYEAR-1]} 2513
PAYINYEAR }J=PAY{NYEAR}+OPC{NYEAR) 2574
OPCI{NYEAR)=0OPC{NYEAR }+DC 2515
LAST=NYEAR+49 2576
D0 168 J=NYEAR,LAST 2577
NY J=J¢] 2578
PAYINYJ}=PAY{NYJ)=PAYCINYJ) 2579
TININYJ)I=TINENYJI-TINCENYJ) 2580
PAYCENYJI=0.0 2581
TINC{NYJ)=0.0 2582
PRINC{NYJ}=0.0 2583
OPC{NYJ)=0.0 2584
1F{SC.GT.0.0) GO TO 23 2585
XINT=XINTC 2586

[aNaKal

~

1

18
19

20

22

2

w

MN=AMC

NA= AMNOC

IF{NA.LE.O) GO TD 18

JK=NA+1

DC=0PC{NVEAR)

00 17 J=1.NA

NY J=NYEAR+J
PAY(NYJ)}=PAY{NYJ}+DC®XINT
PAYCE{NVJ}=PAYCINYJ }+DC*X INT
TINCNYJ) =TINCNYJ ) #DC*XINT
TINCENYJ)=TINCINYJ)+DCEXINT
PRINC {NYJI=PAYCINYJI-TINCINYJ)
OPC(NYJ}=OPCENYJ}+DC

GO TO 19

JK=1

IF(CODEC.NEL2.0) GO TO 21
0C=0PCINYEAR}

DBT=DC/AMC

MN=MN+NA

DD 20 J=JKy¢MN

NYJ=NYEAR#+J
PAY{NYJ}=PAY{NYJ)#DBT+DC#X INT
PAYCINYJI=PAYC{NYJ}+DBT+DCAXINT
TIN{NYJ)=TIN(NYJ }+DC*X INT
TINCINYJ)I=TIRCANYJ}+OC X INT
PRINCE{NYJ)}=PAYCINYJ)I-TINCI{NYJ)
OPCE{NYJ}=DPCI(NYJ) ¢DC~DBT
DC=DC-DBT

G0 Y0 23

OP=0PCINYEAR)

AP LIXINT*{ 10+ XINT)*®MN} /{11, 0+XINT)*2MN-1,0})20P
MN=MN+NA

D0 22 J=JKsMN

NYJ=NYEAReJ
PAYINYJI=PAY(NYJ}+AP

PAYC{NYJ }=PAYC(NYJ)+AP
TININYJ)=TIN{NYJF4DPEX INT
TINCINYJ)=TINC(NYJI+OP®XINT
PRINC{NYJ}=PAYCEINYJI~TINCENYJ)
DP=0P—-{AP~(OP*XINT}}

OPC{NYJ)}=OPC{NYJ}+OP

sesees seens o
LANO

= FEEER s s
IF(DL.EQ+0u0.AND.BEGDL.EQ.0.0} RETURN

{F{YEAR.EQa1.0} DL=DL4BEGDL
IF(DL.EQ.0.0} RETURN

IF {NYEAR.EQ.1} GO TO 230

PAYL {NYEAR}aPAYL{NYEAR}+OPL (NYEAR]}
PRINL tNYEAR}=DPL {NYEAR-1}
PAY{NYEAR)=PAY{NYEAR)}+DPL{NYEAR)
OPL{NYEAR)}=OPL{NYEAR}+DL
LAST=NYEAR+124

D0 231 J=NYEAR,LAST

NYJ=J+1

2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611

2612
2613
2614
2615
2616
2617
2618
2619
2620
2621

2622
2623
2624
2625
2626
2627
2628
2629
2630
2631

2632
2633
2634
2635

2636
2637

2638

2639

2640

2641

YT



TABLE XVI (Continued)

23

(oK o)

PAY(NYJI)=PAYINYJ)}-PAYLINYJ) 2642 COMMON  L2(35) oPLE6) +7)eE{49¢13)¢WIS¢13) ¢ JFPI25431)9NR,THELE25},R, 2697
TININYJI=TINCNYJI-TINL{NYJ) 2643 1MO(2748)9CE(6¢232SCLELO, 150, MCOMB(1200) yCPGP(1592) oLPIS5) 9sPLU25+5}¢ 2698
PAYLINYJ}=0.0 2644 2CVIL1T52) ePPA(S996) 9 VI230) s TXIEXP,TX2EXPoSCONSyNPP,RETI13),EXP(13)y 2699
TINLENYJI=0.0 2645 3NORK(13) 4Pl 4P2,P3,P4,P5,P6,TLLI26) ¢+ TL2(26)s TLILPP{59},TLINPP(59), 2700
PRINLINYJ}=0.0 2646 ATL2LPP{59),TL2NPP{59)y CROPLIB}+CROP2{ 8], YEAR yNYEAR,SND(26,14)41X, 2701
1 OPLENYI)=0.0 2647 SNeOWN{263 yRENT 2126} 4BEGLNDy BEGCAP BEGLD9BEGMDe PERMIT ,UNOFAC, AC25, 2702
XINT=XINTL 2648 GACANY s BONLY yRONL Y, BANDRy PCTBL+CLOOP S+ RENT ¢LACYR,PASSy DONE o VALLND, 2703
MN=AML 2649 TACOYRy ACO25,PAY L1500 o TIN{1501 4PAYLE150) ¢ TINLEL50),PRINLEILSOD 2704
NA=AMNOL 2650 B8DPL{150) 4 PAYM(80) ¢PAYC (B8O} yTINMIBO) 4TINC{BO) +PRINMIBO},PRINC(BO), 2705
IF{NA.LE.O) GO TO 25 265] 90PM{80)¢DPCIB0) s BEGDM, XTI NT My AMMy AMNDM , CODEM, XINTC 4 AMC » AMNDC » CODEC, 2706
JK=NA+1 2652 /BEGDL o XINTL 9 AML y AMNOL ¢CODEL ¢ DMeDC ¢ DL ¢ SC+ PROF ¢ DEPENDEPTOT WK (12), 2707
DL=0OPL (NYEAR) 2653 1CHGLABU12} +CREDIT,FITAXI 25} ,SITAX{25) ,SSTI25),0UTINCSSTWP(25), 2708
00 24 J=1.NA 2654 2TOTTAXyHLDSST ¢ HLDF IT yHLOSET o TLMEyRINT 4 COP Y BUYMOsMCHSAV{2541045)y 2709
NYJ=NYEAR+J 2655 3AGESAV(25010+5)¢SAVHRS{25,12) ¢ SAVEXP (25,1209 TMCOSTI25) o TYMI{ 25}, 2710
PAYINYJ)=PAY{NYJ)+DLO®XINT 2656 4TMDEP(25) s THCRED(25) y THRS{10+5) ¢ THREE(25+12) yFOUR(25,12} 4FNC129)y 2711
PAYLUNYJ}=PAYL (NYJI)+OL*X INT 2657 SELEVEN{25+121 ¢+ SFNCL25429) 9 FNCL(25,29) 9 FNCH{ 254290 o NVPAY41S]IY 2712
TININYJI=TININYJ)¢OLOXINT 2658 GXVNMI25) s XVUM(25) yCROP{25,81 ¢ SVTHAC(25410,5} 2713
TINLINYJ)=TINLINYJ) ¢DL*XINT 2659 IF{YEARJNE.1.0} GO TO 9 2714
PRINL {NYJ)=PAYLINYJ}-TINLINYJ) 2660 DO B J=1,25 2715
24 OPLINYJ)=0PLINYJ)I+OL 2661 F1TAX(J a0 2716
GO 1O 26 2662 SITAX(J}=0.0 217
25 Jk=1 2663 $STtJ1=0.0 2718
26 1F{CDDEL .NE.2.0) GO TO 28 2664 8 SSTWP(J)=0.0 2719
DL=0PL (NYEAR} 2665 c LTI T Y Y 2 2T 2 L seseesee s 2720
DB8T=DL/AML 2666 [ FEDERAL PERSONAL INCOME TAX 2721
MN=MN ¢NA 2667 [+ (2222 201222 1]]3 L1l (11111117 L2 11 27122
B0 27 J=JK4MN 2668 9 TI=PROF-DEPEN*600.0 2123
NYJ=NYEAR+J 2669 1F (PRQF®,10.LE.1000.} GO TO 10 2724
PAYINYJ)=PAY{NYJ}+DBT ¢DL¢XINT 2670 T1=T1-1000. 27125
PAYLINYJ)=PAYLINYJ)+DBT+DL¢XINT 2671 GG 1O 15 2726
TIN(NYJ)=TINENYJ)¢DLEXINT 2672 10 IF{PROF¢,10.LE.DEPEN$100.+200.) GO TO 11 27127
TENLINYJ)I=TINLINYJ}+DL®X INT 2673 TI=F]-PROF*,.10 2728
PRINL (NYJ)SPAYLINYJ)-TINLINYS) 2674 GO TO 15 2729
OPLUNYJ}=0PL{NYJ) +DL-DBT 2675 11 TI = TI-{200.+100.*DEPEN} 2730
27 DL=DL-DBT 2676 15 EL=0.0 - 2731
RETURN 2677 00 16 J=1,12 2732
28 OP=0PL INYEAR} 2678 TF{WK{J)o GELWORK{J}} GO TO 16 2733
AP={ { XINT® {1 O¢XINT)**MN}/{{1.0¢XINT)**MN-1.0) }*0OP 2679 EL=EL ¢ (WORK (J)—WK(J} ISCHGLAB{J} 2734
MN=MN+NA 2680 16 CONTINUE 2735
00 29 J=JKeMN 2681 Ti=TI-EL%.D4% 2736
NYJ=NYEAR+J 2682 IF{TI.LE.D.0} TAX=0.0 2737
PAYINYJ)=PAYINYJ)¢AP 2683 JIF{T1e6GTa0.0.ANDoT1.LE«1000.) TAX={.144.14%.10)%T] 27138
PAYL{NYJ)=PAYL(NYJ)¢AP 2684 IF{T1e6To1000..AND.TIoLE220004) TAXZ{140.4140.%.10}¢ 2739
TIN{NYJI=TININYJ)¢OP®XINT 2685 11.15¢.15%, 10} #{T1-1000.} 2740
TINLINYJ)I=TINL{NYJ) ¢OP®XINT 2686 IF(TEo6T42000..AND.TI4LE43000.} TAX=(290.¢290.%.101¢ 2741
PRINL{NYJY=PAYLINYJI-TINLINYJ} 2687 1{.16+.16%.10)*%(T]1-2000.} 2742
OP=0P—{AP-{OP*XINT)} 2688 1IF{T14GT23000. aANDLTILLE<4000.} TAX=1450.¢450,%.10)+ 2743
29 OPLINYJ)=0PLINYJ)+OP 2689 10e17¢.17%,10)%{T]-3000.} 2744
RETURN 2690 IF{T1.6724000..AND.TI1.LE.B000.) TAX={620.+4620.%.10}¢ 2745
ENO 2691 11.19+.19%.10)*{T[-4000.) 2746
SUBRDUTINE TAXES 2692 IF{TIGT+B000.,AND.TE.LE.12000.) TAX={1380.+1380.%.10)+ 2747
AEEBEBEERAEPEESSEEEE KRR SR A RRERCROR BRI VAR CRRRS AL EX KT EXE SRS AR EXE 2693 1{.22¢.22%,10)%1{T1-8000.) 2748
FEEER LA GV IR ARG R EA AR SRR EERA DA KEP P A SRR AR B H AEESRF X R KRR KT E 2654 IF{TIaGT 2120000 .ANDoTI.LE.16000.) TAX=02260,.+42260.%.10}¢ 2749
REAL®8 SFNC2.0DPS 2695 1(.25¢,25%.10)%{T1-12000.} 2750
COMMON SFNC2125429) 2696 IF(T1.67.16000..AND.TI.LE.20000,) TAX={3260.¢3260.%.10)+ 27512



TABLE XVI (Continued)

ocon

ann oo

oo

25

26

28

1(a284.28%,.10)*(T1-16000.) 2152
1F{T]1.GT,20000, .AND.TI{.LE+24000.) TAX=(4380.+4380.%.10)¢ 2753
1{.32¢,.32%.10}*(T1-20000.) 2754
1F{T14GT 4240004 AND.T]LE.28000.) TAX={5660.¢5660,%.10)+ 2155
1{a36+.36%,101%{71-264000.) 2756
IF{T].61428000..AND.T1.LE.32000.} TAX=(7100.+7100.%.10)¢ 2757
1(239+.39%,10)*(T1-28000.) 2758
TF{TI.6T.32000..AND.TI.LE.36000.) TAX={B660,+8660,%.10}¢ 2759
1{a42¢.42%.10)%(T1{-32000.} 2760
1F(TE.GT.36000. AND.TI.LEL40000.} TAX=({10340.+410340.%.10)¢ 2761
1. 45¢.45%. 10 %[ T1-36000.) 2762
LFU{T14G1.40000,.AND.T1.LE.44000.) TAX={12140.+12140.%.10}¢ 2763
11.48+.48%.10)*(71-40000.) 2764
SF{T1.6T.44000..AND. TI.LE.52000.} TAX={14060,+14060.%.10}+ 2769
1(.50+.50¢.10)*(T1-44000.) 2766
IF(T1GT+52000. .AND. T1.LE.64000.) TAX={18060.418060.%.101}¢ 2767
10253¢,53%.101%{T1-52000. } 2768
IF{TE.GTe64000..AND.TI1.LE.76000.) TAX={24420.824420,%.10)¢ 2769
1{a55¢.55%.10)%{ T1—-64000.) 2770
IF{TIe6Ta7600004AND. TILLE<8B8000.1 TAX=(31020.¢31020,%.10)¢ 2771
1{.58¢,58%,10)*{T1-76000.} 2172
1F{T1.6T.88000,) TAX={3 7980+ +37980.%.101+(.60+.60%,10}*{T1-88000,) 2773
TAX= FAX-CREDIF~HLDFiT 2774
{F(TAX.LEL0.0) TAX=0.0 271715
FITAXINYEAR)=TAX 2776
SEEEXREEECE R AR ARRERETRAEEARER SR AR GRR TSR AN EE SR AR F R AR KR RO VRS bk 27T T
STATE PERSONAL INCOME TAX 27718
SEEREEBERRE SR ER K AR TR AR EEARE S S AR ER AR ETRARECR AN AL KR KX KSR BRA KRR S 2 277Q
SITAXINYEAR)={FITAX{NYEAR}+HLDF1T }*.05-HLDSIT 2780
IF(SITAX{NYEAR)o.LE+0+0} SITAX{NYEAR)=0.0 2781
REERE SR N TR SN FEEEES EEREEBA R LK R ARER AR ERKE SRR K EE 2782
SELF-EMPLOYMENT SDCIAL SECURITY TAX 2783
EEREE K AR RER KRS RAR KKK E NS SRR AR SRR EER KRN EE KRR R RE RN RE R EF KRR R RS 2784
IF{T1.GE-6600.) GO TO 25 2785
SSTINYEAR)={TI-0OUTINC)*.064 2786
IFISSTINYEAR)LLE.0.0) SSTINYEAR}=0.0 2787
GD TD 26 2738
SSTINYEARI=16600.~0UTINC }*.064 2789
IF(SST(NYEAR).LE,0.0) SSTINYEAR)=0.0 2790
EREEE - EFERAS AR R EE SR KR A DR KK AR ERRERE 279
SDCIAL SECURITY TAX ON WAGES PAID 2792
SEEERRENRAT R RAAKNSRKRSERESEA SR REE SRR AAE S RE KRR T RR B AN A SRR RRERDE 2793
SSTWP{NYEAR)=EL*.088 2794
FERKAREEAERFR AR RREARANEEEREEERAEEREARRAB XA BREEX QAR KSR KA XS E KX EEASE 2755
TOTAL FEDERAL. STATE, AND SOCIAL SECURITY TAXES 2796
FEEECRER RN ERS AR AR EE VRSN AR ESEE KA SR AR R EK A XX SR XKL E XK RR RN XATRNE 2797
TOTTAX=FITAXINYEAR I4SITAX{NYEAR) +SSTINYEAR) ¢ SSTWPINYEAR) + 2798
IHLDF I T +HLDSIT¢HLDSST 2799
RE TURN 2800
END 2801
SUBROUTINE WANDR{KODE) 2802
CEREERSEELARERE LRI R A EAAFNRA SR AR AR SRR E R RE R ER AR AR KX AR EE R RRKRSK NS 2003
EESEFRAI R EEER S SR ERRRASERESERREECER AKX S RRES SRS AR RE RA SO RARRROR S Crubk e 2004
REAL*8 SFNC2,0PS 2805
COMMON SFNC2125,29) 2806

COMMON  L2{35)sPCL6LsTIoE{49913)sWL5013)3JFP{25,31)¢NR,THWEL(2S) Ry
IMD(27+9B) ¢CI064+2)9SCLILO0s15)oMCOMBLL200),CPGPIL5,2) oLP(S)sPLL2595)¢
2CV(17,2) 4PPALS9¢6) e VI230) ¢ TXLIEXP ¢ TX2EXP s SCONSyNPPyRET{13),EXP(13),
3HDRK(13) +PLsP24P3+P4sPSsP6TLE(261,TL2{26)sTLILPP{59),TLINPP(59)},
4TL2LPP{59) ¢ TL2NPP(59)+CROPL{B)¢CROP2[8) s YEARyNYEARySND(26514 )9 IXy
SNy OWN{ 263 yRENT 2026} y BEGLNDyBEGLAP yBEGLDyBEGMDy PERMIT ¢ UNOFAC» AC25
6ACANY , BONLY yRONLY ¢ BANDR¢ PCTBL ¢ CLOOPS¢RENT L ACYRyPASS DONE ¢ VALLND,
TACDYR y ACD25,PAY(150) 9 TINC(150) ,PAYL{150),TINL(L50),PRINL{ES50),
BOPL{150) ,PAYM{BO)4PAYC{BO)+TINME{BO) +TINC(BO}PRINMIBO) (PRINC(80),
QOPMIBO),OPC{B0O}) yBEGDMe X INT M, AMM, AMNOM, CODEM, XINTCy AMC y AMNOC , CODEC
/BEGDL ¢ XINTL yAML s AMNOL y CODEL ¢ DM9DCoDL s SCo PROF yDEPEN,DEPTOT WK {12)
1CHGLAB(12),CREDITFITAX({25),SITAX(25)9SSTI25),0UTINC,SSTWP{25),
2TDTTAX HLDSST yHLDF I T, HLDSIT,TIME¢RINT  COPY, BUYMOyMCHSAV{25,1045),
3AGESAV(25¢1055),SAVHRS(25,12) ¢ SAVEXP {25,120 TNCOST(25) 4 TVKI(25),
4TMDEP (251 s TMCRED(25) 3 THRS (10453« THREE( 25+ 12} o FOURL25,12) yFNC{29),
SELEVEN(25,12) ,SFNC1254¢29)4FNCL(25,29) yFNCH{25¢29) ¢ NVPAY, IS]Y,
6XVNM{25) » XVUM{25) s CROP(2598) ¢+ SVTHAC125410,5)

REWIND 2

1IF(KODE.EQ.2) GO TG 5

HRITE(2)
HRITE(2)
WR1TEL2)
WRITE(2}
WRITE{(2}
WRITEL2)
WRITE(2)
WRITEL2)
WRITE(2)
WRITEL2)
WRITE(2)
WRITEL2)
WRITE(2)
WRITE(2)

- WRITE(2)

w

WRITE(2)
WRITE(2}
WRITE(2)
WRITE(2)
WRITE(2)
RETURN

READ(2)
READ(2}
READL2)
READ(2)
READIL2)
READ(2)
READ(2)
READ( 2}
READL 2}
READ(2)
READ(2)
READ(2)
READ(2}
READ( 2)
READ(2)

JFP
THREE
FOUR
ELEVEN
TWEL
SFNC
SFNC2
FNCL
FNCH
SAVHRS,
SAVEXP
TMCOST
TVMI
TMDEP
THMCRED
XVNM
XVUK
SVTHAC
MCHSAV
AGESAV

JFP
THREE
FOUR
ELEVEN
TWEL
SFNC
SFNC2
FNCL
FNCH
SAVHRS
SAVEXP
TMCOST
TVMl
TMOEP
TMCRED

2807
2808
2809
2810
2611
2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2821
2828
2829
2830
2831
2832
20833
2834
2835
2836
2837
2838
2839
2840
2841
2842
2843
2844
2845
2846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
2858
2859
2860
2861



TABLE XVI- (Continued)

[aNal

16

17

167
168
127

128

READI2) XVNM
READ{2) . XVUM
READ{2} ‘SVTHAC
READ{2} MCHSAV _
READ(2) AGESAV :
RETURN -
END

SUBROUTINE OUTPUY

Pres

RS KL

REAL*#8 SFNC2,DPS

COMMDN SFNC2{25,29}
COMMON L2(35).PCI61.7lvE(69113)'H(5 1315 JFP{25431) 4 NRyTHWEL[25) 4Ry
1MO{27¢83+CI164+23¢SCLLIDY15),MCOMBLL12003)+CPGP (1552} 4LPL5),PLI25,5),
2CVIE1742) 4 PPAL59,6) 4VI230) sTXLEXPyTX2EXP» SCOWSyNPP,RET (1334 EXP(13),
3WORK( 131 yPLeP2+sP34P4sP5,P69TL1{26)5TL2(26)TLILPP{59),TLINPP (59},
4TL2LPP{59) 5 TL2NPP{59),CROP1{8}+CROP2(8)YEARSNYEAR,SND{26,14) ¢ 1X,
5Ny OWN{26) ¢RENT2126) »BEGLNDyBEGCAP+BEGLD, BEGMDy PERMIY, UNOFAC,AC25,
6ACANY 4 BONLY 4RONLY 4 BANDR, PCTBLsCLOOP S, RENT4LACYR,4PASS,DONE VALLND,
TACDYR,ACD25+PAY{15D) , TIN{150} 4PAYL{150),TINLE150),PRINL{150),
BOPL{150) 4PAYMIBO} ,PAYC (80} 4TINM{B0) yTINCI B0} ¢PRINM{BO}PRINC{80)}),
90PM{B80}, OPC{B0} ¢ BEGDM; XENTMyAMMy AMNOM, CODEMy XINTCy AMC ¢ AMNOC » CODEC 4
/BEGDL » XINTL yAML ¢ AMNOL  CODEL 4 DMy DCyDL +SC+PROF 4DEPENyDEPTOT s WK (125
1CHGLAB{12}+CREDIT+FIVAX{ 25)ySITAX{25]) ¢SSTL25), DUTINC 4 SSTWP{25),
2TDTTAX ¢HLDSST 9 HLDF ITyHLDSIToTIMEsRINT COPY, BUYMOyMCHSAV{25+1045% ¢
3AGESAV(25'10.5)ySAVHRS(ZS.lZ).§AVEXP(25'lZl'THCUST(Zs).TVHl(ZS)y
4TMDEP {25) 4 TMCRED{25), THRS{ 10,5} y THREE{ 25412} ¢FOURL25412) +FNC (29},
SELEVEN(25,12)¢SFNC£25,y29) ¢ FNCL (254293 ¢y FNCHI25+29 )4 NVPAY, ISIY,
6XVNM{25) yXVUM( 25} ,CROP{2548), SVTHAC(25,10,5)

REAL*8 SYySXY,SY2

DIMENSION FNCSD(25, 29) »FNCAV(25,29),FNCCV (25,29}

DO 16 N=1,25
D0.16 J=1.+29
FNCSDIN,J}=0.0
0D 168 N=1,25
DO 168 J=1429

IF(NVPAY.NE.1} GO TO 17

DPS=SFNC{NeJ)

FNCSDIN, J)= DSQRT(UABS((SFNCZ(N,J) ~{DPS®DPS/R}1/{R-1.31}}
FNCAVINo J)=SFNCIN,J} /R

IF(FNCAVIN,J}oLTo{—.00013}.0R.FNCAVIN,J}.GT..0001) GO TO 167

FNCCV(N,J})=0.0

FARM PLANS *°//)

FORMAT{1H +T66,*PRODUCTION PLAN INITIATED DURING THE CURRENT YEAR®

GO TO 168

FNCCVINy JI=FNCSD{N,J)}/FNCAV(N,J)
CONTINUE

FORMAT{1H 4T54,"TABLE 1.
WRITE{64127}

17755, ¢

3, TT4y *SMALL* 4 TB74*SUDAN® 4+T106,*STEERS" /T7,*

&
5T101et—

*/T8,"LAND OPERATED®,4Xs*LAND OWNED'®,6X, *LAND RENTED®

1,T61,*GRAIN®yT74,°*GRAIN FORAGE GRASS',

COW-CALF*/T1,* YEAR JAN-MAY JUN-DEC JAN-MA

6Y JUN-DEC JAN-MAY JUN-DEC WHEAT SORG BARLEY

TFALFA {1} 2)

i3)

OPERATION'/}

PAST

SORG

PAST AL

2862

2863

2864
2865
2866
2867
2868
2869
2870
2871
2872
2873
2874
2875
2876
2877
2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895
2896
2897
2898
2899
2900
2901
2902
2903
2904
2908
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916

129

131
132

WRITE{64128)

FORMAT{1H .TZ.IZ.IB.SIS 31642179162217+216418)

00 131 I=I,25

IT1=TLL1¢T}

1T2=TL2( 1)

IT3=0WNIL)

IF4=TL201)-RENT2{1}

IF({1.EQel) IT5=0

IF(1.GTo1) ITS=RENT2(I-I1)}

IT6=RENT2{ 1)

WRITE(64129) 1, 1T IT2¢1T35IT4sIT5:IT6o{JFPITed)eJl=1411)
FORMAT{1HO,"* STEERS (1)} — BUY IN DCTOBER AND SELL IN MAY.

6CH AND SOLD IN OCTOBER.*)
WRITEL(6,132)

WINTER
1ED ON SMALL GRAIN PASTYRE, FORAGE SORGHUM, AND CDTTON SEED CAKE.!/
2T44*SYEERS (2) -~ BUY IN OCTOBER AND SELL IN MAY. WINTERED ON SM.
36R. PASTes GR. SORG. STUBBLE, FORAGE S5SORG.s AND COYTON SEED CAKE.®
4/T4,*STEERS {3} — BUY IN OCT. AND SELL IN OCT. WINTERED ON RANGE
S5AND -COTTON SEED CAKE.*/T4, *COW-CALF OPERATION — CALVES BORN IN MAR

1321 FORMAT{1H T4 *SIMULATED*,I3," LAND SITUATIONS FOR THE SOLUTION."}

133

134

JAX=CLOOPS-1.0

WRITE(6s1321)JAX

FORMAT{1H1+739,*TABLE 2. MACHINERY — COMBINATIONS, SIZES.
1S *4//} -

FORMATU(LH1,T55,*TABLE 2. (CONTINUED}*//}

AND AGE

135 FORMAT{1HOsT24+** COMBINATION NUMBERS AT THE TOP OF THE COLUMNS.®/

1133

1134

1135
1136
1137
1138

1238

1239
1139

17264 *HACHINERY SIZES ARE ON THE SAME LINE AS THE YEAR.'/

2T264 "MACHINERY SIZES CORRESPOND TO THE NUMBERED MACHINERY SEYS IN

3TABLE 6 OF INPUT.'/
4T26,*UNDER THE SIZE IS THE AGE OF THE IMPLEMENT.®*)

FDRMAT{1H ,T30,*—-TRACTORS—-—-  —==—=PLOWS~=——~ ——=D]ISCS=——
1PRING-TOOTHS -——ROTARY HOES—-*/T24,°YEAR 1 2 3 4 5 1 2
24 5 1 2 3 4 5 1 2 3 4 5 1 2 3 & 511

FORMAT(1H 4T1374*=SPIKE-TOOTHS— —-——DRILLS——— RAKES———
1-~MOWERS——=-*/T31,*YEAR 1 2 3 4 5 1 2 3 4 5 1 2

24 5 1 2 3 & 5'Nn
FDRMATI1H 4T24413,1X+5{1X,513)}
FORMAT{1H sT31,13,1X+5{1X,513})
FORMAT{1H +T72845(1X4513))
FORMAT{1lH ,T35,5(1X,5I3}}
WRITE(64133)

WRITE(6+1133)
DO 1139 I=1425

S
3

3

HRITE(6.1135)I'(HCHSAV(l'lO'Kl'K=lv5)'(lHCHSAV(loJ-K).K‘l-5lvJ=11$

DU 1238 K=1,5
L2{K)=AGESAV{1+10,K)}

N=5

DD 1239 J=1+4

D0 1239 K=1,5

M=M+]

L2{M)}=AGESAVII,JK)
WRITE(64113TIE{L2tM),M=1,25)
WRITE{ 64135}

WRITE(6134)

.

2917
2918
2919
2920
2921
2922
2923

2924

2925
2926
2927
2928
2929
2930
2931
2932
2933
2934
2935
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971

LOT



. TABIEXVI (Continued)

MRITE{6,1134)
DO 1140 1=1,25
WRITE (64113631, L{MCHSAVT Ly JoK }oK= 1451 9= 5¢8)
n=0
DO 1240 J=5,8
D0 1240 K=1:5
M=Me1
1240 L2(H)=AGESAVII ¢J¢K}
1140 WRITE(651138)(L2IM)4MN=1,20}
2261 FORMAT(1H1,T49,'TABLE 3. CROP LABOR REQUIREMENTS'//)
WRITE (6,2261)
WRITE(64157)
D0 2263 1=1,25
XSVH=0.0
DO 2262 J=le12
XS VH=XSVHSAVHRST 4}
2262 L2(J)=SAVHRS(T+J)
JS VH=XSVH
2263 WRITE(6,158)1,1L20J) =112+ JSVH
156 FORMAT{LH1,T48,'TABLE 4. TOTAL LABOR REQUIREMENTS'//}
WRITEL69156) i
157 FORMAT{LH ¢T18,'YEAR JAN  FEB . MAR APR MAY  JUN
UL AUG  SEP  o0CT NOV DEC  .TOTAL*/}
© WRITE{6,15T) :
158 FORMAT{1H +T19,12,18,1117,19)
DO 159 I=1,+25
159 WRITE(64158)1 s {IFP(Tsd)sd=12424)
136 FORMAT(1H1,T56,*TABLE 5. TOTAL RETURNS **//}
WRITE(6,136)

137 FORMAT{1H »TLF2:"JAN FEB MAR APR MAY JUN JuL A
UG SEP ocr NOV DEC - TOTAL *
2/T4; " YEAR AVERAGE

LOW HIGH AVE sD [AAVE]
WRITE(64,137)
138 FORMAT{1H 'TS,lZ.l&,llIT'lX'AIT.Fb.S)
DO 145 N=1,25
DD 141 J=1,12
141 L2(J)I=THREE(NsJ}/R
L2(213)=FNCL{Ns17}
L2014)=FNCHIN,17}
L2(15)=FNCAVIN,17)
L2(16)=FNCSDINs17}
145 WRITE{6s138INs(L2(J} ¢J=1+16) 4FNCCVIN,1T7)
1145 FORMAT(1HO:T4, *s TOTAL INFLOW OF FUNDS INCLUDING OUTSIDE INCOME AN
10 COWS SOLD. MONEY BORROWED IS EXCLUDED.'}
WRITE(641145)
1552 FORMATI1H1,T22,*TABLE 6. MACHINERY EXPENSES — REPAIRS, TAXES, HOU
1SINGs INSURANCE, FUEL, AND LUBRICANTS'//)
WRITE(691552)
WRITE(6.157)
DD 1555 1=1,25
XSVE=0.0
DO 1554 J=1,12
XSVE=XSVE+SAVEXP({I,J)
.1554 L2(JI=SAVEXP{I,+J)

-~ JSVE=XSVE - '
1555 WRITEL6,158)1,(L2{J)4J=1,12)4JISVE

146 FORMATI{1H1, 7554 TABLE 7. - TOTAL EXPENSES %°//}

WRITE(69146)

WRITE(64137)

D0 155 N=1,25

DD 153 J=1.12
153 L2(J)=FOUR(N,JI/R

L2{13)=FNCL(N,18)

L2(14)=FNCHI(N,18)

L2{15)=FNCAVIN,18)

L2{162=FNCSD(N,18)
155 WRITE(69138INs(L2(J}¢J=1+16), FNCCV{N,18}
1551 FORMAT(1HO,s T4, % TOTAL ODUTFLOW OF FUNDS INCLUDING CASH PAID ON INV

1ESTMENTS, LOAN PAYMENTS, TAXES {FEDERAL, STATE, AND SOCIAL SECURIT
2Y19°/T6s "AND CONSUMPTION."}
WRITE{641551)

185 FORMAT(1HL 745, TABLE 8. SAVINGS AND SHORT TERM DEBTS #°//)
WRITE( 6,185}

186 FORMAT(LH ;T12,'JAN FEB MAR APR PAY JUN JuL A
1U6 SEP ocr NOV DEC DECEMBER: .
2/74.'VEAR AVE RAGE === emr

LOW  HIGH AVE SD- cvr /)y
“WRITE{6,186)
188 FORMAT{1HO:T4,%% SAVINGS ARE POSITIVE AND DEBTS ARE NEGATIVE.*/

1T64°*THE AMOUNTS ARE CUMULATIVE TO THE END OF THE MONTH.*)
DO 195 N=1,25
DD 194 J=1,12

194 L2(JI=ELEVEN(N+J}/R
L2013)=FNCLEN, 29}
L214)=FNCHIN,29)
L2(15)=FNCAVIN,29)
L2(16)=FNCSD(N¢29}

195 WRITE(6¢1368INe(L2(J)4J=1416)FNCCVIN,29)
WRITE( 64188}

160 FORMAT({1H1,T25, *TABLE 9. [INVESTMENTS AND CURRENT VALUES — LAN
1D, MACHINERY, AND BREEDING STOCK %¢//)

WRITE{ 6,160}

161 FORMAT(LH o T37, "CURRENT®, T68,*CURRENT®
1 T98,*CURRENT* /T21y "INVESTMENT*, 138, *VALUE®,
2751, * INVESTMENT® ,T69¢ *VALUE® s T814* INVESTMENT® , T99 *VALUE®,TL13,
3¢ TOTAL */T12,°YEAR?,T245 *LAND®,T39,LAND®,T52,* MACHINERY" ,T67,
4YMACHINERY® 4 T79, *BREEDING STOCK®+T95 ¢*BREEDING STOCK®sTLE1,* INVEST
SMENT' /)

WRITE{6,161)
162 FDRMAT{IH oTI3,12¢114¢6115}
DO 163 1=1,25

163 WRITE(64162)11¢(JIFPLI+J)43=25,31}

1631 FDRMAT(1HO,T12,** END OF THE YEAR VALUES®)
WRITE(6+1631) ’

164 FORMATUIH ¢T9y"=—=====cTOTAL "PAVMENT——--— ————————INTEREST---
1 RLNC 1PAL- OUTSTANDING PRINCIPAL-
2-~=—*/T4y*YEAR LOW HIGH AVE = SD CV  LOW HIGH AVE SD
3 CV  LOW HIGH AVE SD cv LOW ° HIGH AVE  SD
4 CV'/)

3038
3039
3040
3041
3042
3043
3044
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054
3055
3056
3057
3059
3059
3060
3061
3062
3063
3064
3065
3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
308D
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092



TABLE XVI (Continued)

165

Le6

FORMAT{LHL,T45S,*TABLE 10. FINANCIAL ARRANGEMENTS ~ LAND*//}

WRITEL64165)
WRITE( 6,164}
FORMAT(LH ¢T5,12931316015sF72334317,15,F7.3)
DD 175 N=1,25
JIL=FNCL{N.1)
JZH=FNCH{N+1}
JZA=FNCAV{N+11}
JZS=FNCSD{N,1)
ZC=FNCCVIN,1}
JTL=FNCL{N,2}
JTH=FNCHINy 2}
JTA=FNCAV{N:2)}
JTS=FNCSD{N,2}
TC=FNCCV(Ns2}
JRL=FNCL [N»3)
JRH=FNCH{N,3)
JRA=FNCAV{Ny3}

JRS=FNCSDIN,31} T

RC=FNCCV{N,3)
JCL=FNCL{Ny4)
JCH=FNCH{N,4}
JCA=FNCAV{N,4)
JCS=FNCSD{N+4)
CC=FNCCV{N,4}

3093
3094
3095
3096
3097
3098
3099
3100
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110
311l
3112
3113
3114
3115
3116
3117

175 WRITE(69166INoJILsJ2HyJZA2JZS 2o JTLyITH JTALUTSsTCrJRL Y JRHyJRA, 3118

176 FORMAT{1H1,T43,°TABLE 1ll.

1JRSsRC2JCLy JCH,JCA,JCS,CC

WRITE(6,176)
WRITE{ 641641
DD 178 N=1.25
JZL=FNCL{N,51}
JZH=FNCH{N+5}
JZA=FNCAVIN,S5)
JZS=FNCSD{N,5}
ZC=FNCCVIN,5}
JTL=FNCL{N,6)
JTH=FNCH{N,6}
JTA=FNCAVIN,6}
JTS=FNCSD{N+6)
TC=FNCCV{N,6)
JRL=FNCL{N, T}
JRH=FNCHIN, T}
JRA=FNCAVIN,T)
JRS=FNCSD(N,T}
RC=FNCCV{N, T}
JCL=FNCL{N,8}
JCH=FNCHIN, 8)
JCA=FNCAV(N,8)
JCS=FNCSD(N,8)
CC=FNCCViIN,8}

3119

FINANCIAL ARRANGEMENTS — MACHINERY®//1 3120

3121
3122
3123
3124
3125
3126
3127
3128
3129
3130
3131
3132
3133
3134
3135
3136
3137
3138
3139
3140
3141
3142
3143

178 WRITE{6,166IN,JZLyJZHJZAJZS 92C s JTL 4 JTHJTALJTS,TCrJRL, JRHyJRA, 3144

179 FORMAT(1HL,745,*TABLE 12.

1JRSsRCyJCL,JCHsJCA,JCS,CC

WRITE(6,4179)

FINANCIAL ARRANGEMENTS - CONWS*//}

3145
3146
3167

212 FORMAT(IH

WRITE(6,1641

DO 181 N=1+25
JIL=FNCL{N,9}
JZH=FNCH{Ny9}
JZA=FNCAV{N,9}
JIS=FNCSD{N+9)
IC=FNCCVIN,9}
JYL=FNCL{N,101}
JTH=FNCH{N,10)
JTA=FNCAVINy10}
JTS=FNCSD{N,10}
TC=FNCCVIN,10)
JRL=FNCL{Ns11)
JRH=FNCH{Ny111}
JRA=FNCAVIN,11}
JRS=FNCSD{N,11}
RC=FNCCV{Ns11)
JCL=FNCL{N,12)
JCH=FNCH{N,12)
JCA=FNCAV{N,12}
JCS=FNCSD{N¢12}
CC=FNCCV{N,12)

1JRSyRC+JCLyJCHyJCA,JCS,CC

WRIYE(H,182}
WRITE{6+164)

DD 184 N=1,25
JZL=FNCLIN,13}
JZH=FNCH{N,13)
JZA=FNCAVIN,13}
JZS=FNCSD{N,13)
ZC=FNCCViN,13)
JTL=FNCL{N,14}
JTH=FNCHINy14)
JTA=FNCAV(N,14}
JTS=FNCSDi{Nys14}
TC=FNCCV{N,14}
JRL=FNCL{N,15}
JRH=FNCH(Ns15)
JRA=FNCAV(N,15}
JRS=FNCSD{N,15}
RC=FNCCV{N,15}
JCL=FNCL(N,16}
JCH=FNCH(N,16}
JCA=FNCAV(N,16}
JCS=FNCSD(Nsl16}
CC=FNCCV{N,16)

.182 FORMAT{1H1,T44," TABLE 13.

1JRSyRCyJCL ¢ JCHyJCA,JCS,CC

WRITE(6,211)

1
1INEY FARM INCOME

211 FORMAT{1HLl,T42,*TABLE l4.

2 T66 4 NET FAMILY®/

181 WRITE(6,166INyJILyJZHyJZA9JZS+ZCsJTLyJTHy JTASJTSeTCyJRLyJRHyJIRA,

FINANCIAL ARRANGEMENTS ~ TOTALS'//}

184 WRITE(6,166INyJZLsJZHyJZA9JZS+ZCsITL+JTHe JTASJTS,TCy JRL» JRH,JRA,

FARM OPERATION MONETARY SUMMARY %0//}
Totoeeeee-QPERATING CAPJTAL=mmmmom — e
INCOME ~—~AFTER TAX INCOME—m——= ——=m———uC

3148
3149

3150
3151
3152
3153

3154

3155
3156
3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168
3169
3170
3171
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
3182
3183
3184
3185
3186
3187
3188
3189
3190
3191
3192
3193
3194
3195
3196
3197
3198
3199
3200
3201
3202

e



TABLE XVI (Continued)

20NSUMPTION-~= == ~——*/T2,*YEAR LOW  HIGH
30 HIGH AVE  SD CV  AVE  LOW HIGH
4 HIGH  AVE  SD cve/)

WRITE{65212)
213
DO 215 N=1.25
JZIL=FNCULIN,21}
JIZH=FNCHIN, 21}
JZA=FNCAV{N.21}
JZS=FNCSDI(N,.211}
ZC =FNCCVIN,211}
JTL=FNCL{N,22}
JTH=FNCH{N, 22}
JYA=FNCAVIN,22)
JTS=FNCSDIN,22)
1C =FNCCVIN,22)
JXA=THWEL{N}/R
JRL=FNCL{N,23)
JRH=FNCHIN,23}
JRA=FNCAV{N,23}
JRS=FNCSDIN,23}
RC =FNCCVIN,23)
JCL=FNCL {N,24)
JCH=FNCH{N,24})
JCA=FNCAVIN,24)
JCS=FNCSD{Ns24}
CC =FNCCVIN,2413

AVE S0 cv Lo

AVE

sD cv LOw

FORMAT{IH oT3¢1241X¢317¢15¢F6.39310+15+F6.3¢16+2(316,154F6.3131}

215 WRITE{6+¢213INsJIL s JZHeJZA9JZS ¢ZCoJTL2JTHIJITALJTSoTCyIXAJRL g JRH,
1JRA¢ JRSRC, JCL ¢ JCH, JCA,JCS,CC
2151 FORMAT{1HO,T2,%* OPERATING CAPITAL INCLUDES VARIABLE COSTS OF CROP

1 AND LIVESTOCK PRODUCTION.
2REAL ESTATE®/T4,*TAXES, PERSONAL PROPERTY TAXES,
ANO COST OF FINANCLAL ARRANGEMENTS.*/ T4, *NET FARM INCOME INC

30ANS,

OVERHEAD .

FEEDER PURCHASES, LAND RENT,

INTEREST ON ALL L

4LUDES THOSE RETURNS AND EXPENSES REPDRTABLE CN FEDERAL INCOME YAX
SFORM 1040 {CASH BASIS).*/T44*NET FAMILY INCCME INCLUDES NET FARM 1
6NCOME PLUS INCOME FROM EXTERNAL EMPLOYMENT.® /T4, *AFTER TAX INCOME

TINCLUDES NET FAMILY INCOME MINUS FEDERAL. STATE,

AND SOCIAL SECURI

81Y TAXES."/T4,"CONSUMPTION IS BASED UPON AFTER TAX INCOME IN THE P

QREVIOUS YEAR.*}
WRITEL642151)

216 FORMAT{1H1,T54,"TABLE 14.

WR1ITE(6s2161)
217 FORMAT{IH ,T13,*

{CONTINUED) #¢//)

ASSETS:

1--LIABILITIES
2764 *YEAR

3 AVE SD
WRITE(64217}
FORMAT(1H
DO 220 N=1,25
JZL=FNCL N, 25}
JIH=FNCH{N,25}
JZA=FNCAVIN,.25)
JZS=FNCSO{N,25}
2C =FNCCVIN,25)
JTL=FNCL{IN,26)

218

LOwW

cv

HIGH

NET WORTH- ¥4

AVE SD

LOW HIGH AVE

2 T7412,1Xe3019+218,174F7.33)

cv

LOW KIGH
sD cven)

3203
3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
3214
3215
3216
3217
3218

321457

322Q
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230
3231
3232
3233
3234
3235
3236
3237
3238
3239
3240
3241
3242
3243
3244
3265
3240
3247
3248
3249
3250
3251
3252
3253
3254
3255
3256
3257

JYH=FNCH{Ns 26}
JTA=FNCAV{N,26]
JTS=FNCSDIN,26}
TC =FNCCVIN,26)
JRL=FNCL{N, 27}
JRH=FNCH{N,27)
JRA=FNCAVIN +27}
JRS=FNCSDINy2T7}
RC =FNCCVIN.2T)

220 WRITE(6+218INyJZL ¢ JZHeJZA¢JIZS 920 s JTL9JTHeJTAGJTSsTCs JRL JRHy JRA,

221 FORMAT{1HO,T6,%¢ ASSETS INCLUDES THE CURRENT VALUE OF LAND,
AND L1VESTOCK AND SAVINGS AT THE END OF THE YEAR.*/T8,3LIABIL

2221

2222

222 FORMAT{LH

1JRS4RC

1ERY,

MACHIN

2IT1ES INCLUDES THE OUTSTANDING PRINCIPAL AT THE END OF THE YEAR ON
LIVESTOCK,
41S ASSETS MINUS LIABILITIES.}

3 LAND, MACHINERY,

WRITEL64221)
$X2=0.0

$Y220.0

$SXY¥=0.0

SYx0.0

$X=0.0

D0 2221 J=1,25
XJ=J
DPS=FNCAV{J.2T)
SX=SX+XJ

SY=SY+DPS
SXY=SXY+XJ*DPS
SX2=5SX2¢XJ*XJ
S$Y2zSY2+DPS*DPS
AVX=S5X/25.0
AVY=SY/25.0
SXY=SXY-5X#5Y/25.0
SX2=5X2-5X*5X/25.0
SY2=5Y2-SY*SY/25.0
B=SXVY/SX2
A=AVY-B#AVX
VAR={SY2-8%SXY}/23
SEB=SQRT{VAR/SX2)
FURMAT (1H 4 T104°NW
1'8 =
WRITE(6422221A,8,5
WRITE{Gy 216}

«0

= A ¢+ BX

EB

T

¢9yF9,24/115,*STANDARD ERROR OF B =

1T7E DEBT YO LIMITATION RATIO~

2ATI0* /T3, YEAR

3 HIGH AVE

« CV'/)
WRITE(64222)

LOW
sD

HIG
cv

AND OTHER LODANS.

{X=TIME)*/T15,%A
*4F7.2}

NET WORTH RAT]Qwmmmmmm——m—m

*/T8+*NET WORTH

*4F9.24/T15,

~REAL ESTA

NON REAL ESTATE DEBT TO LIMITATION R

H AVE S
LOwW HIGH

223 FORMAT(IH sT4412+31F9.4,4FBs4)}

DO 225 N=1,25

cv LOW
AVE SO

225 WRITE(62223)INsFNCL{Ny28) ¢+ FNCH{N,28) ¢FNCAV{N,2B),FNCSD{N+26)+
1FNCCV(Ny 283 oFNCL{N¢19) 4FNCHt{N,19} FNCAVINy 191, FNCSO{Ny 19},
2FNCCVIhg 193 yFNCLANS20) s FNCHIN9203 « FNCAVING203 s FNCSDE{N+20)

IFNCCVINS20)



TABLE XVI (Continued)

:226 FORMAT(1HO,T3,*% NET WORTH RATIO IS NET WORTH DIVIDED BY ASSETS.* . 3313 .
1/T5,°REAL ESTATE DEBT TO LIMITATION RATEQ IS THE REAL ESTATE DEBT 3314
2DIVIDED BY THE*/T5,°REAL ESTATE DEBT LIMITATION.*/T5,*NON REAL EST 3315
3ATE DEBT TO LIMITATION RATIO IS THE NON REAL ESTATE DEST DEVIDED 8 3316

4Y THE®/T5,*NON REAL ESTATE DEBT LIMITATION.®*) 3317
WRITE{64226) . 3319
227 FORMAT{1HL) 3320
WRITE{64227} 3321
WRITE(64227) . : 3322
RETURN 3323

END 3324




TABLE XVII

SAMPLE OUTPUT

OUTPUT TABLE 1. FARM PLANS* PRODUCT ION PLAN INITIATED DURING THE CURRENT YEAR

LAND OPERATED LAND OWNED LAND RENTED SMALL SUDAN STEERS
GRAIN GRAIN FORAGE GRASS - - COW-CALF
YEAR JAN-MAY JUN-DEC JAN-HAY JUN-DEC JAN-MAY JUN-DEC WHEAT SORG BARLEY PAST SORG  PAST ALFALFA (1} (2) (3) QPERATION
1 320 2240 320 320 0 1920 369 §5 28 536 33 0 '
2 2240 2240 320 320 1920 1920 369 §5 28 536 «7 0 533 ;8: ;g g :§
3 2240 2240 320 320 1920 1520 369 ss 28 536 47 0 259 308 72 ) 62
4 2240 2240 320 320 1920 1920 369 55 28 536 47 0 259 308 72 0 6
s 2240 2240 320 320 1920 1920 369 55 28 536 47 ) 259 308 72 0 6§
6 2240 2560 320 640 1920 1920 422 63 32 613 54 0 296 352 82 0 7
7 2560 2560 640 640 1920 1920 422 63 32 613 54 ° 296 352 82 0 71
8 2560 2560 640 640 1920 1920 422 63 32 613 54 0 296 352 82 0 7
9 2560 2560 640 640 1920 1920 422 63 32 613 54 0 296 352 82 ) 7
10 2560 2560 640 640 1920 1920 422 63 32 613 54 0 296 352 82 0 71
i1 2560 2560 640 960 1920 1600 422 63 32 613 54 0 296 352 82 0 71
12 2560 2560 960 960 1600 1600 422 63 32 613 54 0 296 352 82 0 71
13 2560 2560 960 960 1600 1600 422 63 32 613 54 0 296 352 82 0 71
14 2560 2560 960 960 1600 1600 422 63 32 613 54 0 296 352 82 0 71
15 2560 2560 960 960 1600 1600 422 63 32 613 54 0 296 352 82 0 71
16 2560 2560 960 1280 1600 1280 422 63 32 613 54 0 296 352 82 0 71
17 2560 2560 1280 1280 1280 1280 422 63 32 613 54 0 296 352 82 0 71
18 2560 2560 1280 1280 1280 1280 422 63 32 613 54 0 296 352 82 0 71
19 2560 2560 1280 1280 1280 1280 422 63 32 613 54 0 296 352 82 0 n
20 2560 2560 1280 1280 1280 1280 422 63 32 613 54 0 296 352 82 0 71
21 2560 2560 1280 1760 1280 800 422 63 32 613 54 0 296 3s2 82 0 7n
22 2560 2560 1760 1760 800 800 422 63 32 613 54 0 296 352 82 0 71
23 2560 2560 1760 1760 800 800 422 63 32 613 54 0 296 352 82 0 71
24 2560 2560 1760 1760 800 800 422 63 32 613 54 0 296 352 82 0 7
25 2560 2560 1760 1760 800 800 422 63 32 613 54 0 296 352 82 0 71

+ STEERS (1) — BUY IN OCTOBER AND SELL IN MAY. WINTEREO ON SMALL GRAIN PASTURE, FORAGE SORGHUM, AND COTTON SEED CAKE
STEERS (21 - BUY IN OCTOBER AND SELL IN MAY, WINTERED ON SM. GR. PASTes GR. SORG. STUBSLE, FORAGE SORG.. AND COTTON SEED CAKE
STEERS (3) - BUY IN OCT. AND SELL 1N OCT. WINTERED ON RANGE AND COTTON SEED CAKE. °
COW-CALF OPERATION — CALVES BORN IN MARCH AND SOLO IN OCTOBER.

SIMULATED 1 LAND SITUATIONS FOR THE SOLUTION.



(Continued)

TABLE XVII

MACHINERY - COMEINATIONS, SIZES, AND AGES*

OUTPUT TABIE 2.

1 2 3 &5

2 3 4 5

SPRING~TOOTHS ~——=ROTARY HOES-
1

01 5CS~mrr

1 2 3 4 5

PLONS ==
1L 2 3 & S

—=mTRACTDRS—
1 2 3 4 5

YEAR
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25

MACHINERY S12ES CORRESPOND TO THE NUMBERED MACHINERY SETS IN TADLE & OF INPUT.

HACHINERY S1ZES ARE ON THE SAME LINE AS THE YEAR.
UNDER THE S1ZE IS THE AGE OF THE IMPLEMENT.

3 COMBINATION NUMBERS AT THE TOP OF THE COLUMNS.



TABLE XVII (Continued)

CUTFUY TARIE 2. (CONTINUED)

1 2 3 4 5 1 2 3 4°38

1 2 3 & 5

«~SPIKE-TBOYHS-

" YEAR

1 2 3 &4 5

196
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TABLE XVII (Continued)

OO DO000DO0O0O0000000000D0000Q

154

- 154

154
154
154
154
154
154

‘154

154
154
154
154

- JUN

645
648
648
648
648
634
634
634
634
634
634
634
634
634
634
634

634 -

634
634
634
634
634
634
634
634

JuL

477
479
479
479
479
439
439

" 439

439
439
439
439
439
439
439
439
439
439
439
439
439
439
439
439
439

AUG

304
306

-306

306
306
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300

© 300

SEP
303

303
303
303
303
251

251
251
251
251
251
251

251
251

251

251 -

251
251

251 -

251
251
251
251
251

NOV

/

0000000000000 0000000000

DEC

0000000000000

‘TOTAL

1788
1998
1998
1998
1998
1875
1905
1905
1905
1905
1905
1905
1905
1905
11905
1905
1905

1905

1905
1905
1905
1905
1905
1905
1905



TABLE XVII (Continued)

OUTPUT TABLE 4. TOTAL LABOR REQUIREMENTS

YEAR

OP NGNS WN -

JAN

0
251
251
251
251
251
286
286
286
286

- 286
286

286
286
286
286
286
286
286
286
286

286

286
286
286

FEB

19
440
440
440
440
440
503
503
503
503
503
503
503
503
503
503
503
503
503
503
503
503
503
503
503

MAR

S
317
317
317
317
307
351
351
351
351

351

351
351
351
351
351
351
351
351
351
351
351
351
351
351

APR

1
247
247
247
247
243
277
277
277
277
277
277
277
277
277
277
277
277
2717
217
277
277
277
277
277

A

459
459
459
459
455
520
520
520
520
520
520
520
520
520
520
520
520
520
520
520
520
520
520
520

.JUN

658

660
660
660
660
649
649
649
649
649
649
649
649
649
649
649
649
649
649
649
649
649
649
649
649

JuL

490
491
491
491

491

453
453
453
453
453
453
453

453

453
453
453
453
453
453
453
453
453
453
453

| 453

AUG

314
316
316
316
316
312
312
312
312
312
312
312
312
312
312
312
312
312
312
312
312
312
312
312
312

SEP

316
316
316
316
316
265
265
265
265
265
265
265
265
265
265
265

1265

265
265
265
265
265
265
265
265

acT

262
273
273
273
273
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313

NOV

145
145
145
145
145
166
166
166
166
166
166
166
166
166
166

-166

166
166
166
166
166
166
166
166
166

DEC

144
144
144
144

144

165
165
165
165
165
165
165
165
165
165
165
165
165
165
165

165 °

165
165
165
165

TOTAL

2362
4065
4065
4065
4065
4024
4267
4267
4267
4267
4267
4267
4267
4267
4267
4267
4267
4267
4267
4267
4267
4267
4267
4267
4267 -



(Continued)

TABLE XVIT
OUTPUT TABIE 5. TOTAL RETURNS#*
AN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC TOTAL:

YEAR AVERAGE LON  HIGH AVE SO cv
1 ‘o 990 0 0 0 2091 432 2568 10305 9106 0 - 1143 19338 33309 26638 3561 0.134
2 0 1419 0 0 78002 15475 359 17976 11757 9837 0 1307 116098 155436 136135 8698 0.064
3 0 1409 0 0 78059 14788 419 17977 10569 9157 0 1108 118897 151737 133489 7790 0.058
4 0 1159 0 0 74069 13245 613 17977 11650 9155 0 864 115926 142531 128735 6540 0.051
5 0 1784 ] 0 69323 13998 477 17978 10885 8492 0. 996 110118 137958 123937 - 6949 0.056
6 0 1553 0 0 64512 14779 399 17976 12413 9184 0 1024 103745 139145 122243  T441 0.061
7 0 14712 0 0 71834 15492 549 20545 13162. 9419 0 1165 112690 155251 133643 9700 0.073
8 0 1660 0 0 76028 15845 529 20546 13080 9605 0 1065 119242 156930 138361 8552 0.062
9 0 1414 0 ¢ 79285 16106 574 20551 13585 10494 0 1110 125858 160770 143122 8358 0.058

10 0 1542 0 0 85735 16675 503 20563 11978 10677 0 1374 130773 179365 149052 9633 0.065
11 0 1830 0 0 92772 17620 299 20544 11574 11010 0 1076 139079 180357 156729 9425 0.060
12 0 1415 0 0 96211 16001 463 20549 13321 12023 0 1154 144713 179507 161141 9501 0.059
13 o 2117 0 0 94060 17858 509 20556 13630 11780 0 1536 142356 178946 162051 8602 0.053
14 0 1796 [J 0 91687 17193 504 20565 12157 10848 0 1516 138137 174728 156269 9600 0.061
15 0 1644 0 0 84710 16278 453 20563 12554 10160 1 1458 137151 166321 147824 8040 0.054
16 0. 1681 0 0 80239 16377 500 20544 12828 9882 0 1243 125691 161443 143298 8189 0.057
17 0 1352 0 0 79442 14101 577 20545 12087 9746 0 1105 125119 158436 138958 8598 0.062
18 6 1601 0 0 79627 16341 565 20546 12616 10253 0 1234 127015 163034 142787 8098 0.057
19 0 1709 0 0 85030 16809 421 20549 12953 10851 0 1305 126429 170632 149632 8874 0.059
20 0 1642 0 0 93227 15963 468 20554 12146 11418 0 1201 138679 171844 156623 8345 0.053
21 0 1763 0 0 99142 17104 251 20544 . 12202 12019 0 1131 147619 188653 164160 8847 0.054
22 0 1497 0 0 101710 15417 617 20545 13034 12247 0 1208 148425 179213 166278 7649 0.046
23 o 1581 0 0 100999 16545 505 20546 12496 11835 0 1396 146356 187446 165907 8098 0.049
24 0 1448 0 0 97l44 16109 401 20547 12224 11342 0 1458 142903 176022 160678 7634 04048
25 0 1545 0 0 91894 16852 598 20546 12607 10953 0 1291 140008 175744 156288 7288 0.047

* TOTAL INFLOW OF FUNDS INCLUDING DUTSIDE INCOME AND COWS SOLD.

MONEY BORROWED IS EXCLUDED.



TABLE XVII (Continued)

QUTPUT TARLE 6, MACHINERY EXPENSES -~ REPAIRS, TAXES, HOUSING, INSMNGE, FUEL AND LUERICANTS

YEAR JaN-  -FEB MAR APR MAY JUN | JuL AUG SEP acy NOV DEC TOTAL
1 0 11 3 0 1 508 409 282 440 26 o 843 2528
2 0 114 52 14 24 709 . . 536 350 619 44 0. . 777 ' 3243
3 o 133 62 16 29 827 618 -398 . 743 49 o} 716 3598
4 0 146 71 19 32 909 675 429 845 51 .0 670 3851
5 0 158 78 20 35 972 717 %448 934 52 0 - 627 4045
6 1] 100 32 7 17 593 484 349 435 53 ) 1088 3164
7 o} 163 60 13 29 806 615 421 600 .62 0- 1003 C 3777
8 ] 187 72 16 33 925 692 463 716 . 66 0 .930 4104
9 0 206 8l 18 37 1014 749 491 811 . 68 . 0 862 4341

10 0 222 88 20 40 1114 818 534 893 T4 0 795 4603
11 o 235 95 21 43 1200 877 572 967 79 o] 733 4828
12 0 248 102 17 40 1262 871 552 996 81 o 695 4867
13 0 259 77 20 4% 1017 914 574 623 82 0 . T45 4359
14 0 270 90 22 46 1147 970 611 761 87 0 684 4693
15 0 115 52 12 24 762 628 387 651 55 0 915 3606
16 0 164 69 16 31 888 609 437 760 61 0 986 4025
17 0 188 79 18 35 988 685 470 850 64 Y 915 . 4296
18 0 206 87 14 33 1093 717 475 890 TG [} 857 4448
19 0 222 94 17 38 1182 794 521 967 76 0 791 4706
20 0 236 70 19 41 949 843 549 594 78 0 834 4218
21 0 248 84 21 44 1058 882 568 733 79 0 712 4493
22 0 260 92 22 46 1161 939 604 834 84 0 710 4757
23 0. 270 99 24 48 1247 989 636 918 88 0 654 4978
24 0 115 60 8 20 828 584 355 Tas 54 0 906 3679
25 0 164 75 13 29 964 678 408 843 58 0 843 4081



TABIE XVII (Continued)

OUTPUT TABLE 7. TOTAL EXPENSES*

YEAR

VE~NCVP,PWN -

22
23
24
25

TOTAL:

JAN  FEB MAR APR MAY JUN JuL AUG SEP ocT NDV DEC
AVERAGE

714 5270 553 543 617 5438 2954 2614 7319 52996 1265 3832
11452 13686 1347 1189 3153 22755 3361 2591 7334 53663 1066 3593
12160 17686 1793 1630 3599 23270 3910 = 3094 7922 53471 1537 3983
12335 16544 1751 1582 3552 23254 3627 3105 7991 49872 1489 4040
12493 9107 1646 1471 3441 19410 3863 3019 7999 46549 1365 3923
126642 8974 1520 1382 3347 25463 3789 3136 8311 50119 1436 4889
12883 18205 1614 1440 3685 26450 3914 3138 8379 49314 1338 5073
13112 17533 1603 1419 3667 26741 3832 3132  B460 49668 1290 4920
13484 13473 1742 1552 3802 27192 3988 3289 B716 56470 1439 5185
13790 13979 184C 1644 3896 27347 4127 3420 8901 61089 1530 5156
13988 13723 1822 1621 3874 49683 4347 3474 8971 65785 1634 5735
12362 14676 1994 1784 4039 31084 4499 3504 9053 66994 1660 6047
12483 12226 1888 1704 3960 30982 4325 3464 8635 63984 15564 6033
12609 14174 1858 1663 3919 31305 4550 3506 8784 62161 1539 5975
12678 12778 1697 1529 3771 31014 = 3847 3193 8583 56933 1424 6062
12674 14186 1533 1351 3596 43309 3678 3113 8536 54259 1329 6529
10679 14512 1556 1367 3614 35527 3924 3127 8577 54948 1318 7053
10819 12214 1542 1341 3590 35730 3769 3097 8580 55721 1279 6986
11039 11361 1617 1412 3663 36030 4189 3191 8717 60259 1341 7127
11315 12541 1732 1554 3806 36067 4363 3330 8466 66325 1476 7253
11526 13486 1816 1626 3880 46587 4618 3425 8668 69921 1602 8009
8170 12408 1870 1674 3929 44le6 4347 3475 B769 70548 1613 8774
8175 11005 1781 1578 3834 44236 4274 3410 B751 68899 1508 8621
8244 10694 1718 1539 3782 43891 4015 3130 8570 65508 1488 8976
8256 13227 1668 1479 3724 44051 4086 3143 8621 61841 1428 8892

* TOTAL DUTFLOW OF
AND CONSUMPTION.

FUNDS INCLUDING CASH

LOW HIGH  AVE sD cv
78336 92483 84120 2675 0.032
120237 128804 125197 2325 0.019
124719 142075 134060 4905 0,037
119800 138668 129148 4620 0.036
107025 127572 114291 4751 0.042
107169 150057 125015 9935 0.079
126630 148809 135439 4705 0.035
127845 146977 135382 4613 0.034
130713 151574 140338 6295 0.045
132376 163280 146726 7187 0.049
142622 212734 174662 15694 0,090
147364 175225 157700 7213 0.046
135316 168236 151245 7856 0.052
135798 165267 152047 6602 0.043
130270 158245 143513 6917 0.048
135223 181985 154100 13759 0.089
140259 157528 146207 4474 0.031
135438 154226 144672 4000 0.028
142140 158324 149950 4425 0.030
148725 168004 158234 5105 0.032
153198 216136 175168 16040 0.092
161364 187899 169750 5765 0.034
158317 177808 166076 4592 0.028
151937 178060 161560 5849 0.036
150811 170095 160421 4761 0.030

PAID ON INVESTMENTS, LOAN PAYMENTS, TAXES (FEDERAL, STATE, AND SOCIAL SECURITY},



* SAVINGS ARE POSITIVE AND DEBTS
THE AMOUNTS ARE CUMULATIVE TO THE END OF THE

ARE NEGATIVE.

MONTH. .

TABLE XVITI (Continued)
OUTPUT TABIE 8. SAVINGS AND SHORT TERM DERITS# .
JAN FEB MAR™ APR MAY JUN JuL AUG .. - SEP ocyY. NOV. DEC. DECEMBER
YEAR ~=AVERAGE et - - LOW  MIGH AVE sb cv
1 4285 5 —547 =-1090 =-1707 .-5055- =7576 . ~1623. —4637 —48527 —49793 -52482° =~68145 — -
2 -63934 76202 -T7549 -78739 -3890 —11170 ~14173 1211 5634 -38192 -39258 -41544  —66423 -gggg; -35235 3??323'333
3 —53704 —69980 ~T17T4 ~73404 1055 ~7426.-10918 3964 6611 ~37702 ~39240 —42115 ~54752 ~27526 —42115 7340-0.174
4 -54450 -69835 -T1587 ~73170 -2652 —12661 ~15675.  —804. 2854 -37862.-39351 ~42527 ~-57389 -21383 -42527 8832-0.208
5 -=55021 —62343 —63989 —65461 421 =-4991 =-B3T7 " -6581 9468 ~28588 -29954 ~32881 -52452 ~12730 —-32881 10184~0.310
6 -45523 52945 —56465 ~55847  S5TLT —4966 " =8357 - 6482 . 10584 —30350 ~31787 ~35653 -54405 -17826 ~35653 6903-0. 194
7 -—48536 -65269 -66883 —68323 —174 —-11132 —-14498 2908 7691 —-32203 =33541 -37449 =54460 —16021 —37449 10802-0. 288
8 -50561 —66434 —68037 —69457 2904 =-7992 -11294 6119 10739 -29324 -30614 -34470 - 61744 —13383 ~34470 10567-0.307
9 -47954 -60014 -61756 —63308 12174 1089 -2324 14937 19805 -26170 -27610 ~31685 =59687 =~7380 ~31685 11150-0.352
10 -45476 ~57913 -59754 —61398 . 20439  976T. 6143 23286 26364 —24047 -25578 ~29359 ~60966 =—3495 ~29359 12745-0.434
11 —43348 -55241 -57063 -58684 30213 -1849 <-5897 11172 13775 -40998 —42633 -47292 =55827 -36808 —47292 5107-0.108
12 -59654 ~72915 —74909 -76694 15477 394 -3640 13404 17673 —37298 —38958 ~43851 ~-70716 -15056 ~43851 11330-0.258
13 -56335 ~66444 —68332 —70037 20062 6938 3122 20214 25209 -26994 -28549 —33046 =—53237 -13702 -33046 10666-0. 323
.14 -45655 -58033 ~59891 -61555 26212 12099. 8054 25113 28486 -22825 -24364 -28823 ~-57705 1210 -28823 13883-0. 482
15 -41501 -52635 —56332 -55861 25076 10340 6946 24316 28287 —18485 -19908 ~24512 ~53654 6810 —24512 13366-0.545
16 -37186 -49691 ~51224 ~52575 24067 —2865 -6043 11387 15679 -28698 ~30028 ~35314 -48490 -26835 -35314 6049-04171
17T -45993 -59153 ~60710 —62077 13750 —7675 -11022 6395 9905 —35296 —36615 —42562 =-56109 ~16847 —42562 9836-0. 231
18 -53382 ~63994 —65537 —66878 9158 —10229 -13434 4014  BO51 —-37416 ~38695 44448 =T4151 —15118 —44448 13396-0.301
19 -55487 65138 —66756 —68168 13198 =-6021 =9789 7568 11804 ~37602 —38943 ~44765 ~69232 ~16T17 —44765 14257-0.318
20 -56081 -66981 —68713 -T70268 19152 —951 =—4846 12378 16057 -38849 —40325 ~46377 -~83661 -12661 -463T7 17260-0, 372
21 -57903 -69626 -Tl442 —T3068 22194 -7288 -11655 5464  B998 —48903 ~50506 ~57384 =—B81184 —44195 -57384 9032-0.157
22 -65555 -~T6466 —78337 —BOOL1l 17769 —10979 —-14709 2359 6624 -51676 -53289 ~60856 -85668 -31341 -60856 11486-0.189
23 -69031 -78455 -80236 —~81814 15350 -12340 -16108 1027 4771 -52292 ~53800 -61025 -89941 -27736 -61025 -13185-0.216
24 -69270 -78516 —80234 —81774 11588 —16193 —19806 =-2389 1264 -52901 -54390 —-61907 -86309 -26219 —61907 14751-0.238
25 -70164 -81846 ~B3514 -B4993 3175 -24024 -27511 ~10109 -6122 -57010 ~58438 ~66040 ~-89468 ~18907 —66040 15484-0. 234



TABIE XVII (Continued)

- QUTPUT TABIE 9. INVESTMENTS AND CURRENT VALUES - LARD, MACHINERY, AND BREEDING STOCK®*

CURRENT CURRENT CURRENT

INVESTMENT VALUE INVESTMENT VALUE INVESTMENT VALUE . TOTAL

YEAR LAND LAND MACHINERY MACHINERY  BREEDING STOCK BREEDING STOCK INVESTMENT
1 0 75840 22956 19412 12209 12209 35166
2 0 77535 0 17880 0 12209 0
3 0 79231 0 16475 0 12209 0
4 0 86927 446 15408 0 12209 ) 446
5 0 82623 4bb 14431 0 12209 444
6 84319 168639 23478 25116 1615 13825 109413
7 0 172031 0 23119 0 13825 0
8 0 175423 361 21424 0 13825 361
9 0 178815 347 19862 [} 13825 347
10 ¢} 182207 0 16296 0 13825 0
11 92799 278399 0 16860 0 13825 92799
12 0 283487 1058 15992 0 13825 1058
13 0 288575 5518 17332 0 13825 5518
14 0 293663 0 15905 0 13825 0
15 0 298751 12168 20973 0 13825 12168
16 101279 405119 6297 22683 0 13825 107576
17 0 411903 347 21036 0 13825 347
18 0 418687 697 . 18706 0 13825 697
19 0 425471 0 18163 0 13825 0
20 0 432255 5532 19350 0 13825 5532
21 164639 603679 347 17907 0 13825 164987
22 0 613007 ’ 0 16454 0 13825 0
23 0 622335 0 15126 0 13825 0
24 0 631663 13226 20730 0 13825 13226
25 0 640991 347 19273 0 13825 347

* END OF THE YEAR VALUES



TABLE XVIT (Continued)

OUTFUT TAELE 10. FINANGIAL ARRANGEMENTS ~ LAND

YEAR

VDS WN -

Lo

0
2633
2633
2633
2633
2633
7218
7218
7218
7218
7218

11784
11784
11784
11784
11784
17200
17200
17200
17200
17200
28003
28003
28003
28003

———TOTAL PAYMENT

HIGH

0
2633
2633
2633
2633
2633
9036
9036
2036
9036
9036

15827
15827
15827
15827
15827
22551
22551
22551
22551
22551
34216
34216
34216
34216

AVE

[
2633
2633
2633
2633
2633
8676
8676
8676
8676
8676
13791
13791
13791
13791
13791
20115
20115
20115
20115
20115
31223
31223
31223
31223

SD cv LOW HIGH

0 0.0 0 0

9 0.004 2386 2386

9 0.004 2369 2369

9 0.004 2351 2351

9 0.004 2331 2331

9 0.004 2310 2310
511 0.059 6542 8190
511 0.059 6495 8130
511 0.059 6444 8067
511 0.059 6390 7999
511 0.059 6332 7927
1147 0.083 10680 14345
1147 0.083 10603 14241
1147 0.083 10520 14130
1147 0.083 10432 14011
1147 0.083 10337 13884
1466 0,073 15589 20439
1466 0.073 15476 20291
1466 0.073 15356 20133
1466 0.073 15227 19964
1466 0.073 15088 19782
1957 0.063 25380 31011
1957 0.063 25196 30787
1957 0.063 25000 30547
1957 0.063 24790 30290

PRINCIPAL

INTEREST:
AVE  SD CV  LOW HIGH AVE SD cv
0 0 0.0 0 5} 0 0 0.0
2386 8 0.004 246 246 246 0 0.002
2369 ‘6 0,003 263 263 ° 263 1 0.004
2351 3 0,002 282 282 282 1 0.004
2331 6 - 0.003 302 302 302 0 0.001
2310 5 0.002 323 323 323 0 0,003
7863 463 0.059 676 846 812 47 0.059
7806 460 0.059 723 905 869 51 0.059
7746 456 0.059 774 969 930 54 0.059
7680 453 0.059 828 1036 995 58 0.059
7611 448 0.059 886 1109 1065 62 0.059
12500 1040 0.083 1103 1482 1291 107 0.083
12409 1032 0.083 1181 1586 1382 114 0.083
12312 1024 0.083 1263 1697 1479 123 0.083
12209 1015 0.083 1352 1816 1582 131 0.083
12098 1006 0.083 1446 1943 1693 140 0.083
18231 1329 0,073 1611 2112 1884 137 0.073
18099 1319 0.073 1723 2260 2015 146 0.073
17958 1309 0.073 1844 2418 2157 157 0.073
17807 1298 0.073 1973 2587 2308 168 0.073
17645 1286 0.073 2111 2768 2469 180 0.073
28299 1773 0.063 2622 3204 2924 183 0:063
28094 1761 0.063 2806 3429 3129 196 0.063
27875 1747 0.063 - 3003 3669 3348 210 0.063
27640 1732 0.063 3213 3926 3582 224 0.063

—————QUTSTANDING PR INCIPAL=—m—m

LOW

34100
33853
33589
33306
33004
93461
92785
92062
91288
90459

152577

151473

150292

149029

147676

222110

221099

219375

217530

215556

362579

359956

357149

354146

350933

HIGH

34100

33853

33589

33306

33004
117001
116154
115249
114280
113243
204933
203450
201864
200167
198351
291992
289880
287619
285201
282613
443022
439817
436388
432718
428792

AVE S0
34100 12
33853 61
33589 70
33306 93
33004 80

112339 6623
111526 6579
110657 6523
109727 6468
108731 6410
17857314857
17728214749
17589914635
17442014511
17283714381
26044318992
25855918855
25654318707
25438618551
25207818383
40427225340
40134825158
39821824963
39487024752
39128724529

cv

0.00D
0.002
0.002
04003
0.002
0.059
0.059
0.059
0.059
0.059
0.083
0.083
0.083
0,083
0.083
0.073
0.073
0.073
0,072
0.073
0.063
0.063
0.063
0.063
0.063



TABLE XVII (Continued)

OUTPUT TABLE 11.

YEAR

OO ~NOWMPWN-

——wem——=TOTAL PAYMENT

LOW

0
7549
7086
6624

182

303
9789
9189
3410
2415
2267
2119

432
2541
2385
5815
6448
4440
3245
3046
3340
2369
2224
2079
5401

HIGH

0
7827
7348
6869

182

303
9789
9189
3410
2415
2267
2119

432
2541
2385
5815
6448
4440
3245
3046
3340
2369
2224
2079
5401

AVE

0
1126
7253
6780

182

303
9789
9189
3410
2415
2267
2119

432
2541
2385
5815
6448
4440
3245
3046
3340
2369
2224
2079
5401

SO

0
63
60
56

FINANCIAL ARRANGEMENTS - MACHINERY

cv LOW HIGH
0.0 0 0
0.008 1386 1437
0.008 924 958
0.008 462 479
0.003 33 33
0.002 55 55
0,001 1797 1797
0.003 1198 1198
0.004 626 626
0.003 443 443
0.002 295 295
0.003 147 147
0.002 79 79
0.004 466 466
0.002 311 311
0.003 1068 1068
0.003 1184 1184
0.002 815 815
0.002 596 596
0.004 397 397
0.004 613 613
0.003 435 435
0.002 290 290
0.002 145 145
0.000 992 992

INTEREST

AVE

.0
1419
946
473
33
55
1797
1198
626
443
295
147
79
466
311
1068
1184
815
596
397
613
435
290
145
992

©n
o

OO RN = OO r =N OO W~ O

cv

0.0

0.008
0.008
0.008
0.002
0.002
0.001
0.001
0.002
0.003
0.003
0.004
0,002
0.003
0.004
0.002
0.002
0.002
0.002
0,003
0.002
0.003
0.003
0.002
0.001

LOW

6162
6162
6162

148

247
7991
7991
2784
1971
1971
1871

352
2074
2074
4747
5264
3625
2649
2649
27217
1933
1933
1333
4408

HIGH

6390
6390
63390

148

247
7991
7991
2784
1971
1971
1971

352
2074
2074
4747
5264
3625
2649
2649
2727
1933
1933
1933
4408

AVE

0
6307
6307
6307

148

247
7991
7991
2784
1971
1971
1971

352
2074
2074
4747
5264
3625
2649
2649
27217
1933
1933
1933
4408

SO
0

‘52

52
52
0
0
12
10

-
(=]

—
SFNNNVE@OON S P —wWW

-

PRINCIPAL====m——=—

cv

0.0

0.008
0.008
0.008
0.003
0.002
0.002
0.001
0.004
0.002
0.002
0.002
0.003
0.002
C. 002
0.001
0.004
0.003
0.G03
C.003
0.004
0.002
0.002
0.002
0.003

——=———0UTSTANDING PRINCIPAL--=~-

LOW

18487
12324
6162
446
742
23973
15982
8352
5915
3943
1971
1058
6224
4149
14242
15792
10875
7947
5298
8181
5801
3867
1933
13226
9165

HIGH

19170
12780
6390
446
742
23973
15982
8352
5915
3943
1971
1058
6224
4149
14242
15792
10875
7947
5298
8181
5801
3867
1933
13226
9165

AVE

18922
12614
6307
446
742
23973
15982
8352
5915
3943
1971
1058
6224
4149
14242
15792
10875
7947
5298
8181
5801
3867
1933
13226
9165

sD

153
102
52
1
1
43
30
18
18
3
3
1
16
13
24
2
8
7
13
20
18
7
3
14
21

cv

0.008

0.008
0.008
0.002
0.002
0.002
0.002
0.002
0.003
0.002
0.002
0.002
0.003
0.003
0.002
0.000
0.001
0.001
0.002
0.003
0.003
0.002
0.002
0.001
0.002



TABLE XVII (Continued)

OUTPUT TABIE 12, FINANCIAL ARRANGEMENTS - COWS

YEAR

= e s
MPpWRNROO@~NTOHWN-

4052

CO00OO0O000O0DO0O00O0OOO0O

HIGH

0
4618
4335
4052

0

0

659
619
578

0OO0O0O0O000DO0O0O0O0O0OOO00O0O

AVE

0
4618
4335
4052

0

0

302
283
265

COO0OO0OCO0O0O0O00COO0OO0OO0O0O0O

TOTAL PAYMENT:

sD

0
11
11
13

0

0

332
312

N
0
-

[+ NoNeNaoNoReNoNeNelaNoNaNoNoNala)

cv LOW HIGH
0.0 0 0
0.002 848 848
0.003 565 565
0.003 282 282
0.0 0 0
G.0 0 0
1.100 0 121
1.100 0 80
1.100 -0 40
0.0 0 0
0.0 0 0
0.0 0 0
0.0 0 0
0.0 0 0
0.0 0 0
0.0 v 0
0.0 0 0
0.0 0 0
0.0 0 o
0.0 0 0
0.0 [+ 0
0.0 0 [}
0.0 0 [}
0.0 0 0
G.0 0 0

INTEREST
AVE

0
848
565
282

0

0

55
37
18

O000C0000D0D0O0O0O0OO0O0OOO

PRINCIPAL
SD cv LOW HIGH AVE sD cv LOw
0 0.0 o] 0 0 0 0.0 11309
1 0.001 3769 3769 3769 13 0.004 7539
1 0.003 3769 3769 3769 12 G.003 3769
0 0.002 3769 3769 3769 12 0.003 0
0 0.0 0 0 0 0 0.0 0
0 0.0 0 0 0 0 ¢C.0 0
61 1.100 0 538 246 271 1.100 0
40 1.100 0 538 246 271 1.100 0
20 1.100 0 538 246 271 1.100 0
‘0 0.0 0 . 0 0 0 0.0 0
0 0.0 0 0 0 0 0.0 0
0 0.0 0 0 0 0 0.0 0
0 0.0 0 o 0 0 0.0 0
0 0.0 0 0 0 0 0.0 0
0 0.0 0 0 0 0 0.0 0
0 0.0 0 0 0 0 0.0 0
0 0.0 0 [+ 0 0 0.0 0
0 0.0 0 0 0 0 0.0 0
0 0.0 0 0 0 0 0.0 0
0 0.0 0 0 0 0 0.0 0
¢ 0.0 0 0 0 0 0.0 0
0 0.0 0o 0 0 0 0.0 0
0 0.0 0 0 [+ 0 0.0 o}
0 0.0 0 v v 0 0.0 v
0 0.0 0 [} v 0 0.0 0

HIGH

11309
7539
3769

0

0
1615
1077
538

[=NaNeoloReNoRoN=NallaNeNolaoleNaloNa)

AVE

11309
7539
3769

0
0
740
493
246

0000000000000 OO0OO

sD

9
16
12

0

0

814
543
271

[=RaNeNoNoNeNoNeNeNoNoNoNaNeloNeNa)

QUTSTANDING PRINCIPAL-—=mm

cv

0.001
0.002
0.003
0.0
0.0
1.100
1.100
1.100
0.0
0.0
0.0
0.0
0.0
0.0



TABLE XVII {(Continued)

OUTPUT TABLE 13, FINANCIAL ARRANGEMENTS - TOTALS
fmmmee=TOTAL PAYMENT=—m

YEAR

VRN HWN =

LOH

0
14800
14055
13310

2816

2936
17007
16408
10629

9634

9486
13904
12216
14325
14170
17600
23649
21641
20446
20247
20541
30372
30227
30082
33404

HIGH

0
15079
14317
13555

2816

2936
19485
18845
13026
11452
11304
17947
16260
18369
18213
21643
29000
26992
25797
25598
25892
36585
36440
36295
39617

AVE

0
14978
14222
13466

2816

2936
18767
18150
12352
11092
10944
15911
14224
16333
16177
19607
26563
24556
23360
23161
23455
33592
33447
33302

36624

sD cv LOW HIGH

0 0.0 0 0
68 0.005 4621 4673
64 0.005 3859 3853
59 0.004 3096 3113

8 0.003 2364 2364

6 0.002 2366 2366
772 0.041 8340 101C9
755 0.042 7693 9410
737 0.060 7070 8734
511 (C.046 6833 8443
511 0.047 6627 8222
1147 0.072 10828 14493
1147 0.081 10682 14320
1147 0.070 10987 14597
1147 0.071 10743 14322
1147 0.059 11405 14952
1466 0.055 16774 21623
1466 0.060 16292 21107
1466 0.063 15952 20729
1466 0.063 15624 20361
1466 0,063 15702 20396
1558 0.058 25815 31446
1958 0.059 25487 31077
1958 0.059 25145 30692
1958 0.053 25782 31282

—INTEREST

PRINCIPAL

AVE SO cv LOW HIGH AVE SO cv LOW HIGH

0 0 0.0 0 0 0 0 0.0 63897 64580
4654 15 0.003 10173 10406 10323 54 0.005 53718 54173
3881 14 0.004 10196 10424 10341 55 0.005 43521 43749
3107 9 0.003 10214 10442 10359 54 0,005 33753 33753
2364 7 0.003 451 451 451 1 0.003 33747 33747
2366 5 D.002 570 570 570 1 0.002 117435 142590
9717 506 0.052 8667 9376 9050 306 0.034 108767 133213
9042 488 0.054 8714 9435 9107 308 0.034 100414 124140
8390 470 0.056 3558 4291 3961 310 0.078 97204 120195
8124 453 0.056 2800 3008 2967 59 0.020 94403 117187
7906 449 0.057 2858 3081 3037 63 0.021 154549 206905
12648 1040 0.082 3075 3454 3263 107 0.033 152532 204509
12489 1032 0,083 1533 1939 1735 115 0.066 156517 208088
12779 1024 0.080 3338 3772 3553 123 0.035 153178 204316
12520 1015 0.081 3426 3890 3657 132 0.036 161919 212593
13166 1006 0.076 6194 6690 6440 141 0.022 238502 307784
19415 1329 0.068 6875 7376 7148 138 0.019 231975 300755
18914 1319 0.070 5349 5885 5641 147 0.026 227323 295567
18554 1309 0.071 4493 5067 4806 157 :-033 222829 290500
18204 1298 0.071 4622 5236 4957 168 G.034 223738 290795
18259 1286 0.070 4839 5496 5196 180 0.035 368380 448824
28734 1773 0,062 4556 5138 4858 183 0.038 363823 443685
28384 1761 0.062 4740 5363 5063 196 0.039 359083 438322
28020 1747 0.062 4937 5603 5282 210 0.040 367373 445945
28632 1732 0.061 7622 8335 7991 225 0.028 360098 437958

AVE

64331
54007
43666
33753
33747
137053
128002
119256
115642
112675

OUTSTANDING PRINCIPAL:

sD

239
174
146
57
46
7185
6951
6706
6473
6409

18054514857
17834014750
18212314634
17856914512
18708014382
27623518992
26943518855
26449118707
25968418552
26025918383
41007425341
40521625159
40015224962
40809724753
40045324527

cv

0.004
0.003
0.003
0.002
0.001
0.052
0.054
0.056
04056
0.057
0.082
0.083
0.080
0.081
0,077
0.069
0.070
0.071
0.071
0.071
0.062
0,062
0.062
0.061
0.061



TABLE XVII (Continued)

OUTPUT TABLE li. FARM OPERATION MONETARY SUMMARY*

Y EAR LOW

1 69689
2 106708
3 104069
4 102397
5 98117
6 103400
T 112413
8 115154
9 120920
10 120511
11 129350
12 129458
13 127271
14 128454
15 122197
16 120178
17 126865
18 126691
19 133936
20 - 134278
21 140706
22 1455768
23 145930
24 142194
25 139959

* QPERATING

—=———=——CONSUMPTION— ===

LOW

4811
3196
3196
3196
3196
3196
3196
3196
3196
3196
3196
3196
3196
3196
3196
3196
3196
3196
3196
3196
3196
3196
3196
3196
3196

HIGH AVE SD
4811 4811 3
3196 3196 9
12735 8890 2481
11940 8299 2370
12214 7512 2365
11551 7376 2479
11000 6052 2209
11488 5691 2653
12353 7727 2604
13150 8968 2632
14486 8867 2711
14382 9454 2670
13854 8962 3019
13366 9075 2515
12997 7998 3052
11519 6054 2515
11272 5424 2500
10205 4794 2235
11226 5521 2190
12724 7051 2635
12078 7689 2710
13309 7613 2389
10812 6304 2252
12924 6020 2655
10625 4989 2179

Cv

0.001
0.003
0.279
G.286
0.315
0.336
0.365
0.466
0,337
0.294
0.3206
0.282
0.337
0.277
0.382
O.416
0.461
Q. 466
0.397
0.374
0.352
0.314
0.357
0.441
0. 437

OVERHEAD, FEEDER PURCHASES, LANO RENT, REAL ESTATE

NET FAMILY

OPERATING CAPITAL-———~== —————=NET FARM INCOME--——-== [NCOME —————AFTER TAX INCOME———=—

HIGH AVE SD Cv LOW HIGH AVE SD Ccv AVE LOW HIGH AVE SD cv
83476 715273 2675 0.036-15702 1251 —-6294 4156-0.660 —6294~15817 1136 —-6409 4156—0.649
115256 111676 2329 0.021 300 35888 18571 8659 0.466 18571 104 25363 14312 6232 04435
116508 110764 2969 0.027 =2202 31220 16226 8019 0.494 16226 ~2397 22767 12683 5938 0.468
110484 107140 1842 0.017 —-286T 32772 13495 8108 0601 13495 -3062 23650 10673 6017 0.564
108025 103700 2570 0.025 —3330 29110 13041 7942 0.609 13041 -3525 21534 10332 6112 0.592
117117 109017 2737 0.025 -8453 26336 8519 7801 04916 8519 —-8639 19839 6875 6239 0.907
123577 118878 2509 0.021-13909 28767 670210231 1.527 6702-14122 21320 5058 8384 1.657
123460 119152 2381 0.020 -7986 33588 13919 9852 0.708 13919 -8199 24085 10783 7621 0.707
132751 125724 3117 0.025 507 38569 19157 9810 0.512 19157 294 26737 14630 6789 0.464
136638 130474 3738 0.029 -4141 48471 1881110837 0.576 18811 ~4354 31385 14263 7389 0.518
142063 136529 2681 0.020 —5930 47619 2112611605 0,549 21126 -6143 31014 15755 7806 04495
148087 139823 3893 0.028 —-1367 43496 1949511194 0.574 19495 —1580 29156 14728 7809 0.530
141861 135993 3519 0.026 578 39999 19474 9523 0.489 19474 365 27473 14848 6518 04439
146080 135004 4146 0.031 —4430 37563 1576910609 0.673 15769 -4643 26219 12121 7756 0640
135869 128421 3821 0.030 —-5668 28934 8822 8570 0.971 8822 -5881 21417 7032 6646 0.945
133643 128045 3527 0.028-11659 27653 6350 9145 1l.440 6350-11872 20648 4933 7563 1,533
140480 132428 2888 0.022-14388 22684 158210459 6.608 1582-14601 17450 545 933217.122
141264 133410 3361 0.025-12847 27431 5451 9315 1.709 5451—-13060 20508 4076 8065 1,978
143829 138459 3130 0.023 -8299 35816 1153910039 0.870 11539 -8512 25309 8946 7846 0.877
153091 143844 3868 0.027 -5386 31975 1412610016 0.709 14126 -5599 23194 10937 7524 0.688
160972 149330 3881 0.026 1717 39619 14168 8663 0,611 14168 1504 27277 11140 5973 0.536
162407 154462 4054 0.026-11247 25430 8881 8363 0.942 8881-11460 19247 7034 6939 0.986
160315153074 3622 0.024-12355 37088 817710031 1.227 8177-12568 25974 6302 8016 1.272
157689 148595 3501 0.024-15695 24542 3237 9480 2.929 3237-15907 18687 2128 8376 3,935
151883 146543 3885 0.027-16657 22982 965 8280 8.572 965-16870 17651 266 T139327.795
CAPITAL INCLUDES VARIABLE COSTS GF CROP AND LIVESTOCK PRODUCTION,

TAXES, PERSGNAL PROPERTY TAXES, INTEREST ON ALL LOANS, AND COST OF FINANCIAL ARRANGEMENTS.
NET FARM INCOME INCLUDES THOSE RETURNS AND EXPENSES REPORTABLE ON FEDERAL INCOME TAX FORM 1040 (CASH BASIS}.
NET FAMILY INCOME INCLUDES NET FARM INCOME PLUS INCOME FROM EXTERNAL EMPLOYMENT.
AFTER TAX INCOME INCLUDES NET FAMILY INCOGME MINUS FEDERAL, STATE, AND SOCIAL SECURITY TAXES.

CONSUMPTION IS BASED UPON AFTER TAX INCOME [N THE PREVIOUS YEAR.

. o~



TABIE XVII (Continued)

* OUTPUT TABLE li. (CONTINUED)*

ASSETS LTIABILITIES NET WORTH=—=—emm e —

YEAR LowW HIGH AVE so cv LOW HIGH AVE ) cv LOW HEGH AVE sD cv
1 150937 162659 156443 2519 0.016 111160 133216 117713 4499 0.038 29443 46299 38729 4165 0.108
2 152444 162208 157668 2549 0.016 78171 121224 96451 9090 0.094 37825 78834 61216 10009 0.164
3 151967 161927 15712t 2588 0.016 72096 99265  B66B1 7335 0.085 58965 85612 T0439 7489 0.10%
4 148803 158082 154341 2009 0.013 56037 92043 77181 8834 O.ll4 50441 99394  TTL60 9465 0.123
5 147493 154698 151751 1972 0.013 47377 81099 67528 10186 0.151 65068 103529 84223 10282 0.122
6 247712 257420 253212 2201 0.009 145338 197895 173606 11929 0.069 59524 107535 79605 12073 0.152
7 549129 257915 253951 2243 0.009 136469 188574 166352 12235 0.074 68054 120028  B7599 12485 0.143
8 252421 261729 255957 2404 0,009 128836 186784 154627 12054 0.078 67118 132892 101330 12785 0.126
9 259169 272984 264463 2772 0.010 110933 180783 148228 14450 0.097 79856 156674 116234 14996 0.129
10 263133 277676 270895 3346 0.0l12 111723 179053 142934 14735 0.103 91121 154864 127760 15105 0.118
11 363982 375853 369945 2820 0.008 196721 262432 228738 14818 0.065 105847 169271 141206 15660 0e111
12 365931 382402 375578 3712 0.0l0 190121 260124 223092 16738 0.075 114996 188494 152485 17222 0.113
13 371293 387014 379181 3193 0.008 178918 257085 216069 17507 0.081 125016 208095 163111 18151 0.111
14 274007 388986 380783 3269 0.009 165044 253700 208328 21480 0.103 129251 216178 172454 21154 0.123
15 380611 395707 386079 3669 0.010 176492 246849 212688 21223 0.100 136143 214421 173390 21791 0.126

16 484910 495872 491473 3059 0.006 268577 349186 312450 21775 0.070 138605 227294 179023 21694 0.121
17 490460 503946 497278 2626 0.005 270089 352232 312898 23482 0.075 146092 226057 1843E0 23165 0:126

18 499167 508C51 503624 2395 0.005 258096 349968 309839 26160 0.084 155136

19 508280 520261 513349 3231 0.006 257874 355418 305350 26868 0.088 158186 s;zii§ ;23:2; 53333 g.i;g
20 521598 533597 527235 3390 0.006 254429 361063 307536 29231 0.095 167386 275014 219698 29719 0.135
21 695842 T09439 700729 3730 0.005 418770 524403 468359 29662 0.063 177477 281268 232372 30241 0.130
22 699981 715438 709251 4508 0.006 417184 522324 466972 30940 0.066 181550 293258 242281 31880 0.l32
23 708309 723063 715649 3827 0.005 394889 S17866 462078 32352 0.070 196887 319821 253572 32994 0.130
24 718840 733363 727249 3894 0.005 405157 526827 470905 33853 0.072 194505 327824 256346 34638 0.135
25 726026 T37057 731549 3482 0.005 403847 520958 467393 33990 0.073 211677 326466 264157 33976 0:129

+ ASSETS INCLUDES THE CURRENT VALUE OF LAND, WACHINERY, AND LIVESTOCK AND SAVINGS AT THE END OF THE YEAR.
LIABILITIES INCLUDES THE OUTSTANDING PRINCIPAL AT THE END OF THE YEAR ON LA
NET WORTH IS ASSETS MINUS LTIABILITIES. ON LAND, MACHINERY, LIVESTOCK, AND OTHER LDANS.
NN = & + BX  (X=TIME}
A = 34920.69
8 = 9253.99
STANDARD ERROR OF B = 174.33



TABLE XVII (Continued)

. OUTPUT TABIE 14. (COmNUED)* .

———————— e NET WORTH RATID—--—=—=——— —REAL ESTATE DEBTYT TO LIMITATION RATIO- NON REAL ESTATE DEBT TO LIM :
YEAR LOW HIGH AVE sD cv LOW HIGH AVE SD cv LOwW HIGH AVE ! ITQBIDN RA{;U

1 0.1810 0.2936 0.2476 0.0260 0.1052 0.5995 0.5995 0.5995 0.0014 0.0024 0.8190 1.0027 0.8967 0.0437 0,0487
2  0.2378 0.5003 0.3879 0.0609 0.1571 0.5822 0.5822 045821 0.0020 0.0034 0,4785 0.,9199 0.6688 0.1026 0.1534
3 0.3768 0.5315 0.4483 0.0464 0.1034 0.5652 0,5652 0.5652 0.0009 0,0015 0.4286 0.6883 0.5682 0.0778 0.1369
4 0.3974 0.6395 0.4997. 0.0590 0.1180 0.5488 0.5488 0.5487 0.0017 0.0030 0.2467 0.6544 0.4818 0.0994 0.2063
5  0.4276 0.6843 0.5550 0.0672 0.1211 0.5326 0.5326 0.5326 0.0008 0,0016 0.1642 0.6050 0.3878 0.1145 0.2953
6 0.2312 0.4253 0.3143 0.0673 0.1504 0.7389 0.9251 0.8882 0.0524 0.0590 0.4397 0.9316 0.7051 0.1140 0.16l6
7 0.2689 0.4680 0.3449 0.0485 0.1407 0,7191 0.9003 0.8644 0.0510 0,0590 0.3468 0.8358 0.6277 0.1298 0.2067
8 0.2063 0.5077 0.3957 0.0485 0.1226 046997 0.8760 0.8411 0.0496 0.0590 0.2267 0.8541 044902 0.1223 0.2494
9  0.3064 0.5855 0.4394 0.0555 0.1263 0.6807 .0.8521 08182, 0.0483  0.0590 0.1242 0.7347 0.3950 0.1245 0.3151
10 0.3373 0.5754 044719 0.0550 0.1165 0.6620 0.8287 047957 0.0470 0.0590 0,079l 0.6592 0.3285 0.1285 0.3911
11 0.2874 0.4617 0.3816 0.0414 0.1084 0.7307 0.9815 0.8552 0.0712 0.0832 0.3343 0.6992 0.4637 0.0755 0.1628
12 0.3066 0.4979 0.4059 0.0451 0.1110 0.7124 0.9569 0.8338 0.0694 0.0832 0.1712 0.6900 0.3995 0.1053 0.2635
13 0.3272 0.5377 0.4301 0.0468 0.1087 0.6944 0.9327 0.8127 0.0676 0.0832 0.1495 0.5729 0.3404 0.0985 0.2893
14 ©0.3375 0.5671 0.4529 0.0557 0.1230 0.6766 0.9088 0.7919 0.0659 0.0832 0.0427 0.5460 0.2838 0.1247 0.439%
15 0.3555 0.5485 0.449C 0.0555 0.1235 0.6591 0.8852 0,7714 0,0642 0.0832 0.1201 0.5316 0.3197 041148 0.3591
16  0.2841 0.4584 0.3643 0.0441 0,1210 0.7330 0.9610 0.8572 0.0626 O0.0730 0.2766 0.7050 0.4547 0.1045 0.2299
17  0.2932 0.4539 0.3708 0.0467 0.1260 0.7157 0.9383 0.8370 0.0611 0.0730 0.2518 0.6708 0.4505 0.1203 0.2670
18  0.3071 0.4878 0.3848 0.0521 0.1354 0.6986 0.9159 0.8170 0.0596 0.0730 0.1716 0.6706 044197 0.1345 0-3204
19 0.3080 0.4974 0.4051 0.0532 0.1313 0.6817 0.8938 0.7972 0.0582 0.0730 0.1495 0.6403 0.3725 0.1301 0.3491
20 0.3202 0.5194 0.4l66 0.0558 041340 0.6649 0.8717 0.7776 0.0567 0.0730 0.1287 0.6607 0.36T7 0.1346 03660
21 0.2529 0.4018 0.3316 0.0428 0.1292 0.8008 0.9785 0.8929 0.0560 0.0627 0.3225 0.8526 0.5039 0.1414 0.2806
22 0.2588 0.4128 0.3415 0.0445 001303 0.7829 0.9566 0.8730 0.0548 0.0627 0.2408 0.8254 0.4814 0.1477 0.3068
23 0.2755 0.4475 0.3543 0.0457 041291 0.7652 0.9349 0.8532 0.0535 0.0628 0.1668 047323 0.4428 0.1381 0.3118
24  0.2696 0.44T2 0.3524 0.0472 0.1338 0.7475 0.9134 0.8335 0.0523 0.0627 0.2181 0.7885 0.4852 0.1414 0.2914
25  0.2889 0.4470 0.3611 0.0464 0.1285 0.7300 0.8919 0.8139 0.0511 0.0628 0.1627 0.7037 0.4680 0.1381 0.2951

* NET WORTH RAT10 IS NET WORTH DIVIDED BY ASSETS.
REAL ESTATE DEBT TO LIMITATION RATIO IS THE REAL ESTATE OEBT DIVIDED BY THE

REAL ESTATE DEBT LIMITATION.
NON REAL ESTATE DEBT TO LIMITATION RAT10 IS THE NON REAL ESTATE DEBT DIVIDED B8Y THE

NON REAL ESTATE DEBT LIMITATION.




TABLE XVIIT

ARRANGEMENT OF DATA IN TABLE FORM

INPUT TARIR 1 PRONICTION COEFFICIENTS* (COOE = FC)

ROw ACTIVITY

1 WHEAT -ce
2 €764 cc
3 co
4 LA
s LB
6 13
7 Lo
B GR SORGHUM - C8
9 1734} cc
10 cb
131 LA
12 18
13 L
14 LD
15  BARLEY -c8
16 (7.} cc
17 cD
18 LA
19 LB
20 Lc
21 5]
22 Sm GR PAST - C8
23 1800) cc
24 <o
25 La
26 Le
27 Lc
28 LD
.29  FORAGE SORG - CB
30 t803) cc
3t co
32 ta
33 Le
34 Lc
3s Lo
36 SUD GR PAST - CB
37 (B5.) cc
38 [
39 LA
40 L8
41 Lc
%2 Lo
43 ALFALFA - CB
o4 te1.y cc
45 LA
“t L8
4T Lc
48- "NAT PAST - C
- 4% 186.) - L
50  STEERS. (144TYA)
51 B - OCT
52 S - Hay
53 - STEERS (145TYA)
54 B - ocT
ss S - MAY .
56  STEERS (141TTA}
57 8 - oCt
58 s - OCT
59  COW-CALF (111RTa}
60 S - STEER CALF

1 S — HEIFER CALF
® YIFID NF WHFAT TN BU,

YIELD

28,000
21.000
164000
28.000
25.000
22.000
18.000
16.800

SGPHCH
tapm)
YIELDS
ARE
a
FUNC.
oF
WHEAT
YIELDS
0.0
0.0
0.0

0.0
0.0

ALFHAY
(TON)
0.0
0.0

l.288 0.0 0.0 0.0 0.0
GRAIN SORGHUM IN. CHT, BARLEY IN BUs AND LVSTK IN CHT.

PRARYH
{TON)
0.0
0.0
0.0
0.0

NATPAS

b nim e 3



TABLE XVIIT (Continued)

INPUT TAHLE 2. m(mzs)

ROW

DDy WR

ACTIVITY JAN
MWHEAT - C8 0.0
[< 0.0
<D 0.0
LA 0.0
LB 0.0
e 0.0
LD 0.0
GR SORGHUM - (8 0.0
[ 0.0
o 0.0
LA 0.0
LB 0.0
LC 0.0
o 0.0
BARLEY -~ €8 0.0
(=4 0.0
o 0.0
LA 0.0
LE 0.0
- Le 0.0
Lo 0.0
SM GR PAST 0.0
FORAGE SORG =~ CB 0.0
. =2 0.0
co 0.0
LA 0.0
L8 0.0
L 0.0
Lo 0.0
SUD GR PAST - C 0.0
L 0.0
ALFALFA -C 0.0
SEEQ~IN L 0.0
ALFALFA - CB 0.0
ESTABLISHEOD CC 0.0
LA 0.0
L8 0.0
Lc 0.0
STEERS (144TYA} 0.578
STEERS 1145TYA) 0.578
STEERS £}41TYa} 2.193
LOW-CALF - 24403
DTHER 0.0

TaX/$1000 LAND VAL 0.0

RNT/31000 LAND VAL 21.710
HIRED LABOR CHG/HR 14250
DVERHEAD/FARM 287.430
OVERHEAD/OWNEQ AL 0.081
DVERHEAO/RENTED AT 0.062

FEB

3.960

1.250
197.210
04129
0.108

MAR APR
0.0 0.0
8.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 4. 7BO
0.0 3.960
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.264 0.26&
0.264 0.2064
0,212 0.212
0.208  0.208
0.0 0.0
0.0 0.0
0.0 0.0
1.250 1.250

117.500 1114450
0.099 0,082
0.078  0.061

0.0

0.113

JUNE JuLY
5.300 0.0
4.600 0.0
4.300 0.0
5,300 0.0
5.000 0.0
4.700 0.0
4.400 0.0
1.000 ' 0.0
1.000 0.0
1.000 0.0
1.000 0.0
1.000 0.0
1»000 0.0
1.000 0.0
5.700 0.0
5,700 0.0
5.700 0.0
5.500 0.0
5.500 0.0
5.100 0.0
4.700 0.0
0.0 0.0
2.400 0.0
2,400 0.0
2.400 0.0
2.400 0.0
2.400 0.0
2.400 0.0
2.400 0.0
0.0 0.0
0.0 0.0
3.000 0.0
] 0.0
6,250  6.250
5.000 5.000
6,500 6,500
6.000 6.000
5.500 5.500
0.0 0.0
0.0 0.0
0.210 0.210
0.208 0.208
0.0 0.0
0.0 0.0
21.710 0.0
1.250 1.250
147.320 132.390
0.183 O.l142
0.162 0.121

0.0
0.0
0.0
1.250
117. 430
0.099
0.078

SEPY ocT
5.780. 0.0
5.780 0.0
5.780 0.0
5.400 0.0
5.400 0.0
5.400 0.0
5.400 0.0
0.0 5.500
0.0 4.700
0.0 4+ 300
0.0 5.700
0.0 5.300
0.0 4,900
0.0 4,450
5.780 0.0
5.780 0.0
5.780 0.0
5.780 0.0
5.780 0.0
5.780 0.0
5.780 0.0
5.780 0.0
0.0 18.750
0.0 15.000
0.0 12.000
0.0 22.500
0.0 19.500
0.0 16.560
0.0 13.500
0.0 0.0
0.0 0.0
10.000 0.0
10.000 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 20642
0.0 2,642
0.210 T.812
0.208 4,515
0.0 0.0
0.0 0.0
0.0 0.0
1.250 1.250
117.430 113.790
0.099 0.088
0.078 0.067

o
.

IR R R R R R
0000000000000 0O0000000000O0000O000O0

0OODOO0NODO0O0OO00000000000000N000000

o
3

w
-~
)

1.250
102.630
0.057
0.036

0.0
2.653
24653
4.188
4. 804
0.0
B.418
0.0
1250
125,560
0.057
0.036

TOTAL

15.040
142340
14,040
144660
144360
14,060
13.760
12.000
11.200
10,800
. Be46B0



TABLE XVIII (Continued)

‘DPUT TAELE 3. JABOR REQUIREMENTS AND FAMILY IABOR AVATIABTITYY® (CODE =)

ROW ACTIVITY JAN FEB
1 STEERS (144Tval D.450 0.450
2 STEERS (145TYA} D.300 0300
3 STEERS (1417TA) 0.700  0.700
% COW=CALF tI111RTA} le440
5

o CROP LABOR REQUIREMENTS ARE COMPUTED WITHIN THE PROGRAM.

MaR

JUNE

c.0
0.0
0. 500

TNPUT TAMIE L. MONTHLY FIEID OPEFATIONS (COLE = MO)

OPERATION

PLOW
PLOW
PLOW
TANDEM DISC
TANDEM DISC

SPRING-TOOTH
ROTARY -HOE
ROTARY HOE
RDTARY HOE
SPIKE-TODTH
SPIKE-TDOTH
SPIKE-TODTH
DRILL
ORELL
ORILL

- nOwW

: HOW

MOR
RARE
RAKE
RAKE
FERT OR LIME
FERT OR LINE
FERY OR LIME

GRAIN

WHEAT - SORGHUM BARLEY

OONOOODODOO0DYODO0OOOVBIOO 000

OOUVOO0O000O0CEO0O0O0ORNONsIOOBOOW

OCONOOOOCOOOV0OCO00ODYBENOO OB

ShaLL

JULY

0.0
0.0
0.500

reaty  FDRAGE

[

OONOOOOCOOOOVWOOO00DOI®NIOO 0O

3

-

- ‘
OCOVO00OUBO00r00DOE~NONL,OB0O0O0

AUG
0.0

0.0
0.500

SUDAN
GRASS

3

00,00 DOCO00OOVNO000000OWMICOOOO

SEPT

0.0
0.0

0.500

ocr

NOV DEC  TOTAL

0,540 0.300 0.300 3.660

0.540  0.300 0.200 34260

0.900 0.700 0.700 T.600

2.300 20460 1.900 0.720 0.200 0,200 ©,160 0.200 «480 0.500 0.600 11.160
FAMILY LASDR AVAIL 200.000 200.000 200.000 200.000 200.000 200.000 200.000 200.000 200.000 200.00

0 200.000 200,000 2400.000

ALFALFA ALFALFA
PASTURE SOURGHUM PASTURE SEED~IN ESTAB

OEMCOOBO00ODOVO0IOO0O0AIPNOO OO

OONBNCEIr 0000000000000 00000

=



TABLE XVIII (Continued)

TRPUT TAELE 5. CAPITAL INVESTMENTS (COOE = C1)

ROW

CVMPUN

ACTIVITY

COW {DISIINVESTMENT

BULL COTIS)INVESTMENT
MACHINERY(SEE TABLE 61

LAND

VALUE {CURRENT §
AVERAGE ANNUAL FNCREASE

INPOT TAELE 6. MACKINEHY - SIZE, PRICE, ARD LABOR EEQUIREMENTS* (COUE = scL)

50 - 60 H.P. TRACTOR 70 - 80 H.P. TRACTOR
SET ET 2

90 ~100 H.P.

130-140 H.P. TRACTDR
ET

MACH

IMPLEMENT SIZE
PLOW 3
TANDEM D15C 11
SPRING=TOOTH 12
ROTARY HOE 14
SPIRE~TOOTH 24
DRILL 1
MOWER 9
RAKE 9
FERT OR LIHE ]
TRECTOR [}

FACTORY RATEQ H.P.

L

CaSH
PURCH
PRICE

T&b
906
221
361
2%
1551
576
599

0
4331

LABOR

TIME
PER

ACRE

MACH
SIZE

CASH
PURCH
PRICE

963
1032
669
730
291
2104
576
599

0
6612

LABOR

TIME
PER

ACRE

0.599
0.219
0.162
0.129
0.179
0.300
0.392
D.409
0.120
0.0

PLOW SIZE = NUMBER OF 16 INCH BOTTOMS. OTHER SIZES IN FEET.
DRILL ®WAS B INCH SPACINGS. -

IRPUT TABLE 7. TRACTCR COMEINATIONS (CODE = MCOMB)

1000C
3310C
44300
S43C0
0000C
00000
ooo00
pocoe
coeoo
ococe
ooooe
ooooC
0cooo
00600
ooooC

11000
33200
44400
54400
00000
00600
00000
00000
00000
00000
00000
00000
00000
00000
00000

11100
33300
50000
55100
00000
£0C00
00000
00000
00000
ooooC
00000
00000
06000
00000
ooooc

20000
%0000
51000
55200
¢0000
0000
€0000
0d000
0e000
0d000
oonod
0GCco0
00000
00000
0Cco00

21000
41000
52000
55300
00000
00000
00000
ooooe

22000
42000
53000
55400
00000
00000
€0000
00000
00000
00000
00000
00000
00000
00000
00000

21100
43000
54000
55500
00000
00000
00000
00000
00000
[e]e]e]e]s)
00000
00000
00000
00000
00000

22300
44000
55000
00000
00000
00000
00000
00000
00000
00200
00000
00000
00000
00000
00000

22200
41100
51100
00000
00000
00000
©0000
00000
oooo0
£o0000
09000
00000
00000
00000
00000

UNIT HONTH ARDUNT
s)
cow & 180.000
HEAD 13 300,000
2 0.0
-4 0.0
ACRE [ 237.000
ACRE [ $.300
TRACTDR  110-120 H.P. TRACTOR
3 SET .
LABOR LABOR
CASH TINE CASH TIME
PURCH PER MACH PURCH PER’
PRICE ACRE S12E PRICE ACRE
1210 0,467 [ 1508 0.379
1144 0.181 22 1976 0.129
821 0.129 32 1022 0.091
730 0.129 30 1515 0.083
360 0.091 30 360 0.091
347 0.169 27 4209 0.123
576 D.392 Ll 576 0.392
599 0.409 9 599 0.409
0 0.120 [} 0 0.120
7724 0.0 ] 9531 0.0
30000 31000 32000 33000
42100 42200 43100 43200
52100 52200 53100 53200
00000 00000 00000 00000
00000 00000 00000 00000
00000 00000 00000 00000
00000 00000 00000 0000¢C
00000 00000 00000 00000
00000 00000 00000 00000
00000 00000 00000 00000
00000 00000 00000 00000
00000 00000 00c00 00000
00000 00000  00CO0 00000
00000 00000 00000 00000
00000 00000 00000 00000

LABOR

CASH TIME

RaCH PURCH PER

S1IE PRICE ACRE
7 1977 0.316
22 1976 0.103
32 1022 0.082
30 1515 0.083
30 360 0.091
27 4209 0.123
9 576 0.392
9 599 0.409
.0 0 0.120

o 11406 0.0

31100 32100 32200
43300 44100 44200
53300 56100 54200
00000 00000 00000
00000 00000 00000
00000 00000 00000
00000 00000 00000
00000 00000 00000
00000 00000 00000
00000 00000 00000
00000 00000 00000
00000 00000 00000
00000 00000 00000
00000 00000  ©0DOOO
00000 00000 00000



TABLE XVIII {(Continued)

INPUT TARLE 8, CROP FEICES AYD GOVERIMENT PATMERTS (CODE = CRGP)

ROW

Ry R Ny

TNPUT TAELE 9.

MONTH =

- YEAR

N

ACTIVITY

WHEAT

- GRAIN SDRGHUM

BARLEY

SMALL GRAIN PASTURE = MARCH
SMALL GRAIN PASTURE = MAY

GRAIN SORGHUM STUBBLE PASTURE
ALFALFA HAY

PRARJE HAY

NATIVE PASTURE

WHEAT DIVERSION PAYMENT

GR SORGHUM DIVERSIDN PAYRENT
BARLEY D] VERSIDN PAYMENT

WHEAT CERTIFICATE PAYMENT

GR SORGHUM PRICE SUPPDRT PAYMENT
BARLEY PRICE SUPPORT PAYMENT

LIVESTOCK FRICES (CODE = IP AMD FL)

SLAUGHTER FEEDER F
cows STEERS -8
COMMERCIAL - 600D
10 5

17.88 27.82
18,24 28.82
17.77 28,064
16.70 27.38
15,49 25.62
14.66 26412
16.59 23.52
15.37 24.15
16.72 25.80
18.20 27.98
19431 29.88
19.67 30.88
19,20 30.70
18.13 29.44
16.93 27.68
16.10 26419
16,02 25.58
16.79 26.21
18.15 27.87
19.64 © 30,05
20.75 31495
21.10 32,95
20.63 . 32.77
"19.56 31.52
<1836 29.75

UNIT

EEDER
TEERS
GOoo

MONTH

_ -
VP OIDNCODNNES S

FEEDER

STEER

CALVES
600D

10

~28.49

FEEDER

HEIFER

CALVES
600D



TABLE XVIII (Continued)

_INPUT TAEIE 10 CONFFICIENTS OF VARIAYION (C(DE = CV)

. ROM

CEBNOWMES W

ACYIVITY

WHEAY

GRAIN SORGHUM

BARLEV ,

SMALL GRAIN PASTURE = MARCH
SHMALL GRAIN PASTURE = MAV
FORAGE SDRGHUN ]
GRAIN SORGHUM STUBBLE PASTURE
SUDAN GRASS PASTURE

ALFALFA HAY

ALFALFA PASTURE

NATIVE PASTURE

PRARIE HAY

JFEEOER STEERS — MAY

FEEDER STEERS - OCT
SLAUGHTER CDWS

FEEDER SYEER CALVES
FEEDER HEIFER CALYES

PRODUCTION

- PRICES



TABLE XVIII (Continued)

mm'umx:u. mm»m.mxmm(m-m)

Ed
=}
=

DD NP N

ACTIVITY
WHEAT - CB
{76.1 cc

GR SODRGHUR =- CB
173.} cc

BARLEY - CB
(71.1 cc

$% GR PAST ~ CB
{800} cc

FDRAGE SDRG - CB

{8033 [+

L

SUD GR PAST -~ CB
185.)

ALFALFA ~ CB
t81.3 B =

NAT PAST -C
{86.)

STEERS {144TYA)
STEERS (145Tva)
STEERS (141TTA)
COWM—CALF f111RTA}
WHEAT DIV (66WDHAY
GR SORG DIV {63SDMA)
BARLEY DIV {63BDMAY
WHEAT CERT {660MNAY
GeSa PR SUP L630SMAY
B2R PR SUP (610BMA}

SNCLUDES
CROPS

. DNLY

0.077857

0.0

0.0

0.087232

0.0

0.0

0.0

0.0

0.0
0.039857
0.0
0.0
0.0
0.0
0.0

0.0
0.019080
0.0
D.0
0.0

.
0. 124643
0,050357
0.0

0.0

0.052937
0. 011607

0.005973
0.107500
0.002420
0.218571
0.201964

04024911
©.013060

INCLUDES
CROPS
AND
Cous
D.0T7857
0.0

0.0
0.087232

0.052937
0.011607

0.000287
0.0
0.0
0.0
0.0
0.0

0.005973
0.107500
0.002420
0.218571
0.201964

0.141977
0.024511
6. 018794

INCLUDES
CROPS
AND
FEEDERS
0.077T857
0.0

0.0
0. 087232
0.0
0.0
0.0
0.0

0.0
0.024911
0.0
0.0
0.0
0.0

0.0
0. 012654
0.0
D.0
0.0

.
0e124643

0.050357
0.0

0.0
0.052937

0.,011607
0.0

0.0
D.0
0.021372

0. 005973
0.107500
0.002420
0.218571
0.201964
0.137562
0.032435
0.056109

0.0
0.165089

0141977 °

0. 024911
0.012654

INCLUDES
CROPS
cous

NI

FEEDERS
0.077857
0.0

0.0
0.087232
.

0.0

0.0
0.0

0.0

0.0
0024911
0.0
0.0
0.0

0.0
0.0
0.012866
0.0 -

0.005973
0.107500
0.002420
0.218571
0.201964
04137711
04032393
0.0

0.028050
0.165089

0.0

02141677
0,024911
0.012866



TABLE XVIIT (Continued)

INPUT TAHLE 12. PROGRAMMING VARIAELES (CQDE = V)

ROW ACTIVITY - - UNIT AMOUNT
1 BEGINNING INVENTORY 0.0
2 LAND OWNED ACRES 320,000
3 LIQUID ASSETS s 5000. 000
&4 REAL ESTATE DESBT . . s *34100,000
s MACHINERY DEBT s 0.0
& MACHINERY 0.0
T TRACTORS -1 *FOR SIZE, INDICATE WHAT @ SIZE 1.000
B *NUMBERED SET OF MACHINERY® AGE 5.000
9 2 ®FROM TABLE & APPRDXJMATES®* SIZE 0.0
10 *THE MACHINE AVATLABLE. * AGE : 0.0
i1 3 SILE 0.0
12 *LARGESY SIZE PLACED FIRSTe AGE 0.0
13 4 ®AND PLACE NEWEST BEFORE « SIZE 0.0
14 «OLDEST WHEN MACHINES ARE ® - AGE B 0.0
15 s *0OF THE SAME SIZE, A SIZE 0.0
16 AGE 0.0
17 PLOWS -1 SIZE 1.000
18 AGE 5.000
19 2 . SI1ZE | G.0

20 o AGE 0.0
21 3 SIZE G0
22 AGE 0.0
23 4 R . siie 0.0
26 AGE 0.0
25 s SIZE 0.0
26 AGE 0.0
2T D15CS -1 S1ZE 1.000
26 AGE %.000
29 2 R SIZE 0.0
30 g AGE 0.0
31 3 SIZE 0.0
32 AGE 0.0
33 4 S11E 0.0
34 AGE 0.0
35 s S1ZE 0.0
38 AGE 0.0
37 SPRING-TDOTHS = 1 S12E 1.000
38 AGE 5.000
39 2 SIZE 6.0
40 AGE 0.0
“l 3 SIZE 0.0
&2 AGE 0.0
43 4 SIZE 0.0
4 AGE 0.0
45 5 S1ZE 0.0
&6 AGE 0.0
47 . ROTARY HOES -1 SIZE 1.000
48 AGE 5.000
%9 2 S1ZE 0.0
50 AGE 0.0
P2t 3 SIZE 0.0
52 AGE 0.0
53 & SIZE 0.0
54 AGE 0.0
55 s SIZE 0.0

56 : : AGE 0.0



TABLE XVIIT (Continued)

. INPUT TAEIE 12, (coTDNED)

57 . SPIKE=TOOTHS =~ 1 SIZE
58 . . . -AGE
59 2 SIIE
60 AGE
61 3 SIZE
62 AGE
63 4 S1ZE
b4 AGE
65 L SIZE
66 - . . ~ AGE
67 DRILLS -1 o : SI12E
68 - AGE
69 2 S1ZE
70 AGE
71 3 S11E
T2 AGE
3 - . SIZE
T4 AGE
15 , s SIZE
76 . . N AGE
kil . MOWERS . - =1 SIZE
LI AGE
79 2 SIZE
60 - AGE
81 3 SI12E
82 . AGE
a3 “ SIZE N
84 AGE
a5 5 SI2€
86 . B AGE
87 RAKES co=1 S12E
a8 . - - AGE
1) 2 SIZE
. 90 L AGE
91 3 SIZE
92 AGE
93 4 SIZE
9% AGE .
95 H SIZE
9% AGE
97 KONTHLY INCOME FROM ODUTSIDE THE FARM BEFORE TAXES ) ACRES
%8 JANUARY s
%9 FEBRUARY N SACRE LIMITATION ONMLY hd s
100 MARCH SREFERS TO EMPLOYMENT OF o s
101 APRIL *FAMILY LASOR IN EXCESS OFe s
102 PAY SMONTHMLY LABOR REQUIREMENT#* s
103 JUNE s
104 JuLy . s
105 AUGUST s
106 . SEPTEMBER 3
10T OCTDBER 4
108 NOVEMBER B
109 OECEBER s
110 FEDERAL INCOME TAX WITHHELD PER MONTH P
111 STATE INCOME TAX WITHHELD PER MONTH .
s

112 . SOCTAL SECURITY TAX WITHHELD PER MONTH



TABLE XVIII (Continued)

INPUT TAHIE 12. (CONTINUID)

113
116
115
116
117
118
119

FAMILY S12E YEAR -

23 AND 24

CONSUMPTION (FUNCTION 1 OR 23
1Y € = A « BLATI IN YEAR-1)
A .
8
«590 «163
2) € = 26.32¢AT1 IN YEAR-1} {FAMTILY SIZE}
AFYER TAX INCOME LAST YEAR (ATI IN YEAR-1)

PROFIT MAXIMIZING PRODUCT ION PLAN AL TERNATLVES

13 INCLUDES CROPS ONLY IMPLEMENT IN
2) INCLUDES CROPS AND CDWS IMPLEMENT IN
3} INCLUDES CROPS AND FEEDERS IMPLEMENT IN
4} INCLUDES CROPSs COWSs AND FEEOERS IRPLEMENT IN
53 OTHER IMPLEMENT IN
63 OTHER IMPLENENT IN

LAND ACOUISITION BY THE MODEL (YES = 1 AND NO = 2)
UNIT OF ACQUISITION
MAXIMUM ACQUISITION OVER 25 YEARS
MAXIMUM ACQUISITION DURING ANY YEAR
OPTIONS {YES = 1 AND NO = 2)
1} BUY ONLY
2) RENT ONLY
3) RENT AND BUY

LOAN SCHEDULES AND INTEREST RATES
LAND

INTEREST
PAYMENT {(STANDARD = 1 ANO SPRINGFIELO = 2}
NON AMORTI2ED
AMDRTI ZED (MUST SPECIFY NUMBER > D}
MONTH OF PAYMENTUINO EARLIER THAN MONTH OF PURCHASE)
NACHINERY .
INTEREST .
PAYMENT {STANDARD ® 1 AND SPRINGFIELD =-2)
NON AMORTIZED
AMORTIZED {MUST SPECIFY NUMBER > D)
MONTH OF PAYMENTINO EARLIER THAN MONTH OF PURCHASE}
Cows
INTEREST )
PAYMENT ISTANDARD = 1 AND SPRINGFIELD = 2}
NON AMORTZED .
AMORT]IZEO {MUST SPECIFY NUNBER > D}
MONTH OF PAYMENTINO EARLIE® THAN MONIH OF PURCHASE}
PRODUCTION AND OTHER €ON A MONTHLY BASIS}
INTEREST
SAVINGS (ON A MONTHLY -BASIS}
INTEREST

PCT-
COOE
YEARS
YEARS
MONTH

pCcT
COOE
YEARS
YEARS
MONTM

PCY
CODE
YEARS
YEARS
MONTH

PCT .
rcY

0.0
5000.000

0.0
0.0
5000.000

2240,000



TABLE XVIIT (Contirued)

INPUT TABLE 12. (CONTINUED)

171
172
173
174
175
176
177

178
179
180
181
182
183
184
185

186
187
188
189
190
191
192
193
194
195

197
198
199
200
201
202

203

226

FINANCING CHARGES

ABSTRACTING, FILING> AND TLTLE EXAMINATION COST
MORTGAGE TAX PER 3100

COST OF FILING DEEO

COST OF FILING FINANCIAL STATEMENT AND LIEN SEARCH
OTHER COSTS ASSOCIATED WITH R.E. CREDIT

OTHER COSTS ASSOCIATED -WITH NON R.Ee. CREDIT

PERCENTAGE OF EACH ASSET VALUE TO WHICH CREDIT IS LIMITED

REAL ESTATE

NEW MACHINERY

USED MACKINERY

LIVESTOCK

#THE PURCHASE OF REAL ESTATE REQUIRES THAT DONLY R.E.*
#BE USED FOR SECURITY. R.E. CAN ALSO BE USED AS . #
*SECURITY FOR NON R.E. ITEMS PURCHASED. -

SOLVENCY CRITERIA

PROBABILITY THAT FIRM SOLVENCY CAN
BF MAINTAINED OVER 25 YEARS

P ERCENTAGE DOES NOT HAVE To®
#BE SPECIFIED IF THE RUN IS ¢
*BASED ON AVERAGE PRICES -
®AND YIELDS L4

MISCELLANEOUS VARIABLES

NUMBER OF REPLICAT1ONS (Maximyus IS 501

OEPENDABILITY COEFFICIENT {FOR TRACVORS ONLY}

MAXMUM TIME ANY MACHINE CAN BE USEO PER HONTH

MAXIMUN TIME ANY MACHINE CAN BE KEPT

YEAR OF LAND ACOUISITION INCREMENTATION

LAST YEAR LANC ACQUISITION PERMITTED

INVESTMENT CREDST

TAPE INPUT (YES = 1 AND NO =

CREATING (YES = 1 AND NO = Zl {LAND ACQ. NOT ALLOWED}

LAND INPUT {YES = 1 AND NO = 21} WEOERESEIO R SRR ERE

LAND OWNED SECONO HALF OF YEAR 1 *LAND ACQUISITION®

6 *8Y THE MODEL IS &

11 *NOT ALLOWED WHEN®

16 ®THE ACREAGES OF »
21 *LAND DWNED AND *

LAND RENTEDC SECOND HALF OF YEAR 1 =RENTED ARE INPUTs
6 EEEEVEXEFERESNREES
11

2
PRICES AND YIELDS {VARIABLE = 1 AND AVERAGE = 2}

whrenn

PLY

PLY
PCY

PLCT

NO

HOURS
YEARS
YEARS
YEAR
PCTY
CODE
CODE
CODE
ACRES
ACRES
ACRES
ACRES
ACRES
ACRES
ACRES
ACRES
ACRES
ACRES
CODE

0.0

0.0
35,000
254000

250,000
10.000

5.000
25.000

0.0

1.000

2.000

1.000

320.000
640.000
9604000
12B0.000
1760.000
1920.000
1920.000
1600.000
1280.000
800.000

1.000

0.0

0.0




TABLE XIX
ARRANGEMENT OF DATA ON CARDS

0000000001111lllll1222222222233333333!3‘6666644665555555555666666666677777771775
12345678901234567890123456789012345678901234567890123456789012345678901234567890

INFUT TABLE 1. PRODUCTION COEFFICIENTS* (CODE = FC)

ROW ACTIVITY - YTELDSGPMCHSGPMAY GSSP - ALFHAYPRARYHNATPAS
tAUM] (AUM} LAUMI (TOK} (TON) (AUM}

TAXXXKAAXXX XXAAAXXAXAKKXL 20 345 XXX XXXXXXKXX]2434512034512.34512.345

1
v; XXXXAXXXXXKXEXXXXXXXXXXXI2 o345 XXXXXXXXAXXX]24345]12434512.34512.345
8 XEXXXXXXXXXXXXXXXKKXXXNN 126345226 34512,34512.34512.34512.34512.345
1

[

XXXXKXXXXXX XXX XAXKXXXXXK1234512.34512.34512.34512,34512,34512.345

* YIELD OF WHEAT IN BU, GRAIN SORGHUM IN CWY, BARLEY IN BU, AND LVSTK IN CWT.

0000D00002111121112222222222223333333333444444444455555555556666666666T7TTTTTTTTT8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

TEUT TARIE 2. EXPRNSES (COIE = E)

ROW ACTIVITY JAN FEB MAR APR - _MaAY "JUNE JuLy
- AUG . SEPT acT NDV OEC - - TODTAL

1 xlllllxlxlxllllllK1235-5671235-5671236.567123‘-5671236.561123‘.56712}6.567
18 1234.56712346.5671234.5671234.5671234, 5671234, 567

“; XXXXXXXXAXXXXXXXXXL234.5671234.56T1234.56T71234.5671234.5671234.5671234.567
498 . 1234456712344 56T72234.5671224.5671234.56712344567

000000000212211211122222222223333333333444444444455555555556666666666TTTTTITITTS
1234567890123455T090123456TB9012345678901234567890123456789012345678901234567890



TABLE XIX (Continued)

000000000111311111122222222223333333333bbbblobds 6666TTTTTITTITITB
1214561590123656189012365678§0123b5673901234567390123456189012365613901234567890

INPUT TAELE 3, 1ABOR REQUINEMENTS AKD FAMILY IABOR AVATLAETLITY* (COE = W)
ROW ~ ACTIVITY JaN FEB MAR APR MAY JUNE SuLy

AUG SEPT . ocTy NOV DEC TOTAL
1 XXXXXXXKKXXXXXKXXXL234o 56712340 5671234.5671.234.5671234.56T1234.56T1234.567
18 1234.5671234.56T1234,56T1234.5571234.5671234.567
S XXXXXXXXXXXXXXXXXX1234e56T1236,5671234.5671234.5672234.556T1234.5671234.567
5 1234.56T71234.5671234.56T1234.5671234.5671234.567

® CROP LABOR REQUIREMENTS ARE COHPUTED WITHIN THE PROGRAM.

- 0D0000000111211111122222222223333333333444664444455555555556666666666TTTTTTTTTTE
12345678901234567890123455T89012345678901234567890123456789012345678901234567890

INPUT 1AIE§'A. MONTHLY FIEDD OFERATIONS (COIE = MD)

SMALL SUDAN
GRAYN GRAIN FDRAGE GRASS ALFALFA ALFALFA
OPERATION WHEAT SORGHUM BARLEY PASTURE SORGHUM PASTURE SEED-IN ESTaB
. R XXXXXXX XXX XX XX 12 12 12 12 12 12 12 12
e : ‘ ‘ ’ : . t27. ROMS}
R o XXXXXKXXKXXXXX 12 12 12 12 12 12 12 12

CDODODOO0111L1111111222222222233333333334444644444555555555568666666666TTTTTTTTITS
12345678901 2345678901234567890123456T8901234567890123456789012345678901234567890

INPUT TABLE 5. CAPTTAL INVESTMENTS (COUE = CI)

ROW  ACTIVITY UNTT MONTH ANDUNT
1 XXXXXXXXXXXXXXXXXXX XK XX XXX XXKXKXX XXXXXXXX 12 lz;fhss
. , .
; AXXAXXXXXXXXLXXXXXXXXXXX XXX XXXXX XK XXXXXXXX 12 123.458

R ) . ) 000000000111111111122222222223333233333444444444455555555556666666666TTTTTTTTTITE
: . L 1234567890123456789012346567890123455789012345678901234567890123456789012345676890



TABLE XTX (Continued)

DODOOOODOI!!II\X]l1222222222233333333334‘44‘#444455555555556666566666717717711TB
12345678901234567890123456789012345578901234567890123456T890123455T8901234567890

IRPUT TAEIE 6. MACHINERY - SIZE, PRICE. ASD IABOR REQUIREMENTS® (CODE ~ SCL)

50 = 60 HoP. TRACTOR TC -~ 80 M.P. TRACTOR ¢ -10C H.P. TRACTOR

SET 1 SET 2

LABOR . LABDR . © LA&BOR

CASK  TimMF | CASK TIME CASH TIME

MACH PURCH PER MACH PURCH PER MACH PURCH PER

IMPLEMENT S1I€ PRICE ACRE S11¢E PRICE ACRE SILE PRILE ACRE
XXXXXXXXXXXX 12 12345. 1.234 12 12345. '1.234 12 12345, 1.234

+ 110 ROWS}

;XXXXXXXXKXX' 12 12345, 1.236 12 12345. 1.23¢ 12 12345. 1.234

110-120 H.P. TRACTOR 130-140 H.P. TRACTOR
———SET 4 SET

LABOR LABOR
CASH TIME CASH TIME
MACH PURCH PER MACH PURCH  PER
IMPLEMENT SIZE PRICE ACRE SI1ZE PRICE -ACRE
XXXXXXXXXXXX 12 12345. 1.234 12 12345. 1.234

- 110 ROWS} '

.

XXX XAXKKKKX 12 12345. 1,234 12 12345.  1.234

# FACTORY RATED H.P.
" PLOW SIZE = NUMBER OF 16 INCH BOTTOMS. OTHER S1ZES IN FEET.
DRILL HAS 8 INCH SPACINGS.

0000000001111lilll12222ZZZ22233533333334#44446&4&5555555555656666666677777771178
123456789C12345678901234567890123456769012345678901234567890123456739C12346557890



TABLE XIX (Continued)

000600000111111111122222222223333333333444444444455555555556666666666TTTTTITTTTE
1234567890123456789012345670901234567B901234567890123456783012345678901234567890

IRPUT TABIE 7. TRACTOR COMETRATIORS (CODE = MCMB)

1111111111:1111111111:11111111111111111111111111111111111111111111:1111111111111
L t15 ROwS)

11111111111411111111111111111111112112131113111114111111113121311231111142311111

00000000011111111112222222222333333233334444544444455555555556666666666T1TTTTITTTTB
12345678901234567890123456789012345678901234567890123456789012345678901234567890

murms. mmczsmuwmmmm (COUE = cmv)

ROMW ACTIVITY ) URIT - MONTH AMDUNT
(s}
1 KXXXXXXXXXXXXX XX XXX XXX XX KXXXXXXX XXX~ XXXXXXXX 12 123.456
: -
l; XXXXXXXXXAXXXXXXXXXXXXAXXAXXXK XXX XXXXXKXX 12 - 1 123.4%6
000000000111111111122222222223333333333444444 666TTTTTITTITTE

123655789012345678901Z365678901234557890l236567390123656789012365678901236567890

TRPUT TABIE §. LIVESTOCK PRICES (CCDE = IP AWD FL)

X FEEDER FEEDER
SLAUGHTER FEEDER FEEDER STEER HE IFER
WS STEERS STEERS CALVES. CALVES
COMMERCIAL GOOD 6000 GooD GO0D

MONTH = 12 12 12 12 12

YEAR

1 12.34 12.34 12.34 12.34 12434
2; 12.34 12.34 12.34 12434 12.34

0000000001111111111222222222233333333334444444446555555555566666666667TTTTTTTTTE |
123456789C12345678901234567890123456789012345678901234567890123456789012345678%0



TABLE XIX (Continued)

00000000011111111112222222222333333333344444444445555555555656666666667TTTTTTTTIT8
1234567B90123456789012345675901234567890123456768901234567890123456768901.234567890

DNPUT PAELE 10. UNETICIEHTS OF VARIATION (GIE CV)

ROM © ACTIVITY - _PRODUCTION = .  PRICES

1 XXXXXXXXXXXXXXXXXXXXXXXK XXX XXX XXXXX XXX 1.234% 1.2345

% xxxxxxxxxxxxxxxxxxxxxxxxxixxxxxxxxxxxi» 1.2345 142345
0000000001111111111222222222233333333334%4 444444 666666666TTTTTITTTTS

1236567890123656789012365678901236567890l2365618¢0123‘567890123‘567890123‘561890

INPUT TAELE 11, PROFTT MAL, PR(D. FIAN ALTERRATIVES (COE -'rfn)

!NCtUDES
INCLUDESINCLUDES .CROPS
- INCLUDES CROPS CRDPS COHS
CROPS AND AND
ROW ACTIVITY ONLY COWS ~FEEDERS FEEDEIS

1 XXXXXXXXXXXAXXXXXXXXXXXX +123456 «123456 .123456 123456

-
-

59 KXXXXXXXXXXXXXAXXXXXXXXX 123456 .123456 .123456>-123456

. 0D00000003111111111222222222233333333334444b44444555555555566666666667TTTTTTTTTS
© 123456T8901234567890123456789012345678901234567890123456789012345678901234567890

TAELE 12, HNGHHHIGVHEMHBS (ConE = V)

ROM _ ACTIVITY - : UNIT.  AMDUNT
1 XXXXXX}XXXXXXXXXXXXXXXXXXXXXXXXXXX“!XXXXXXXXXXXXX!XXXXXX XXXXX 12345.678
. . Xx
. -

222 XX‘XXXXXXXXXXXXXXXXXXXXXXXXXXXillll‘!‘!lXXXXXXXXXXXXXXXXX XXXXX 12345.678

0000000001111111111222222222233333333334444444444 5556666666666 TTTTTTTITTS

12345678901234567890123456T890123456T890123465678901234567890123456T8901234567890




APPENDIX B

LEAST-COST MACHINERY INVENTORIES SELECTED FOR

THE SIMULATION EXPERIMENTS CONDUCTED

227
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:Least;cést"inyentories were‘selected prior to conducting the
simulation experiments. Inventories were then specified for various
acreages in the MCHNRY sqbroutine. Thﬁs, the MCHNRY subroutine never
had to compute any least-cost'machinery inventories when the simulation
experiments were conducted. Each time the MCHNRY subroutine was called
from the MAIN program to select a least-cost machinery inventory, an
inventory was selected for the relevant acreages from one of the
inventories spécified. Since a number‘of experiments were conducted
over the same range of acreage, the selection of least-cost machinery
inventdries during each experiment would have involved a considerable
amount of qomputer processing time. |

Least-cost machinery inventories were selected by the MCHNRY
subroutine over 320-2,560 acres in 160 acre increments, The MCHNRY
subroutine “is presented in Appendix A, Table XVI.. The auxiliary
program used to call the MCHNRY subroutine is presented in Table XX.
‘Comment cards in the auxiliary program explain the parameters which
must be initialized when the program is employed. Comment cards are
identified by a "¢" in column 1.

The data required by the MCHNRY subroutine when called by the
auxiliéry program includes Input Tables A4, 6, and 7, and the beginning
machinery‘inventory specified in Input Table 12 (Rows 7-96). The
data muét be‘inputed in the‘order just stated without the table
headings and explanations. In Input Table 7, fifty-five tractor
combinations were specified under the assumption that a farmer would
not consider owning more than three tractors. The input tables are

presented in Appendix A, Table XVIII.



TABIE XX

AUXILIARY PROGRAM USED TO CALL THE MCHNRY SUBROUTINE
WHEN LEAST-COST MACHINERY INVENTORIES WERE SELECTED
FOR THE SIMULATION EXPERIMENTS CONDUCTED

oo

OO0

[aXalaXaRaNalel

B~NMWN

60

6

-

62

20

2

-

.22

AULX{LIARY. PROGRAM USED TO CALL MCHNRY:  SUBROUTINE
R RGERRRRN sesees

sxan

- e

DIMENSION THACE10,5)+XXXNPP{4T),AHT{10}

COMMON SCLE10,15)yM0t27,8)+MCOMB( 12000y THRS(10s5}»
IXVNM{25) 4 XVUM{25)y VI{210},CROPL(8},CROP2(8}4TIME,RINT,COPY, YEAR,
2NYEAR ,TOTHRS»BUYMO»MCHSAV{25410+5) s AGESAV(25+10+5) » SAVHRS {25512},
3SAVEXPL25+12) +TMCOST{253 ¢ TVMI{25)TMDEP (25} , TMCRED(25},
4TL2NPP{&T} ¢ TLINPP{47)sEL4612) s TMNCST o THAC, AHT,TLL1(25},TL21251),
SCROP 125,83+ SVTHAC( 25,1045}

s sEEEEEERN st

REMOVE REAL*8 AND COMMDN STATEMENTS FROM MCHNRY SUBROUTINE.

AFTER THE DIMENSION STATEMENT IN THE MCHNRY SUBROUTINE., INSERT

A DUPL1CATE OF THE COMMON STATEMENT SPECIFIED ABOVE.

Iy P e SRR AR ARRARRBRX SRR ENEEAAS

FORMAT (14X o FTalyF9e2¢F6e4sFT0lF9.24F6.49FTol,F9.2,F6.4) ~

FORMAT(14XsFTul ,FOe2sF6e4eF7.19F9.2+Fb6.4)

FORMAT116X+3Xs1296X952¢6Xe1216Xs1246K51296Xs1246Xy1246X,12}

FORMAT {80111

FORMAT {T0X,F10.3}

READ154521 {{SCL{1+J3¢J=149)+1=1,10})

READ (5433 {{SCLET+J},J=10415)+1=1,10)

READ{S5+5) ((MO{1,43+3=1,8341=1,27}

READ {5:7) (MCOMB{1}),i=1,1200}

READ{5,8){V{I},I=1,90}

FORMAT(LHIT554* TRACTOR COMBINATIONS®'///)

WRITE16,60)

FORMAT{1HO,3X,16{51143X}}

DO 62 J=1,+,1121,80

K=J+¢75

WRITE(6+61) (MCOMB{I),MCOMBII+1} MCOMBI1+2},MCOMB{] 3)+MCOMBI I+4),
11=39K 451

DO 20 I=1,25

DD 20 J=1.10

DD 20 K=1,5

MCHSAVII s JeK)=0

AGESAV{1,JeK1=0.0

11=9

DD 21 I=1.8

DO 21 J=1+5

1I=11+2

MCHSAVI1,41,3)=VI1I}

AGESAVIleI,J)=VIIIe1)

I1=-1 -

DO 22 J4=1,5

11=11¢2

MCHSAV{1+10,J)=VLII)

AGESAV(14104J)=ViIIel}

* sene LS RAFEERRRNERE

NYMAC NUMBER OF YEARS MACHINERY ANALYS1S CONDUCTED.

vi207}) MAXIMUM NUMBER DF YEARS ANY MACHINE CAN BE KEPT.

vi210} PERCENT INVESTMENT CREDIT ALLOWED.

TIME MAXIMUM NUMBER OF HDURS ANY MACHINE CAN BE
USED PER MDNTH.

INTEREST RATE.

L

RINT

L]

(s X NaNalal

sl e XaNaRalaNalaRalel

[aFaEaNaNaNyl

24

23

copPY

= -DEPENDABLLITY .COEFFICIENT TEDR: TRACTORS ONLY}.
BUYMOD = THE MONTH DURING WHICH MACHINERY IS PURCHASED.
TL2X = BEGINNING ACREAGE OPERATED.

El46,4} = LABOR CHARGE PER HOUR FOR EACH OF 12 MONTHS.
SEEEEEEE
NYMAC=25
vV(20T)=10.0

v{2101=0.0

TIME=250.0

RINT=,075

COPY=25.00

BUYNO=2.0

TL2X=320.0

00 24 J=1,412

E(46,3)=1.25

YEAR=0.,0 °

NYEAR=0,0

E2 22 1] *EE SR

Pl 1]

X212 2222 22 2222 ]

XXXNPPEI)} = PRODUCTION PLAN ON A PER TOTAL ACRE BASIS.
COEFFIC1ENTS MUST BE SPECLFIED FOR CROP
ACTIVITIES REQUIRING MONTHLY FIELD OPERATIONS.
THE. MONTHLY FIELD OPERATIONS ARE PRESENTED
IN INPUT TABLE 4. THE COEFFICIENTS
SPECIFIED REPRESENTS A PLAN WHICH
INCLUDES CROPS, COWSs AND FEEDERS.
PLAN 1S PRESENTED IN INPUT TABLE 1l.

THE

8086 L]
00 23 I=x1e47

XXXNPP{13}=0.0

IF(I.EQs 1) XXXNPP{1)=.077857
TF(1.EQ. 4} XXXNPP{I)}=,087232
IF{I1.EQe11) XXXNPP{I)}=.024911
IF(1.EQ.18) XXXNPP{f)=.012866
IF{I.EQ.23) XXXNPPI{]})=.124643
IF{1.EQ.24) XXXNPP{1}=.050357
IF{1.EQ.27) XXXNPPII}=.052937
TF{1.EQ.28) XXXNPP{I}=.011607
IF{1.EQa32) XXXNPP{I}=.021160
1F{1.EQ.45) XXXNPP{I}*,005973
IF(I .€EQa46) XXXNPP{1)=.107500
IF{1.EQ.47} XXXNPP{I}*.002420
CONT INUE

DD 9999 IJKL = 1.,NYMAC
YEAR=YEAR+1.0

NYEAR=NY EAR¢]

TL1X=TL2X

% R 2 2
THE FOLLOWING FIVE STATEMENTS ALLOWS THE ACREAGE
OPERATED TD CHANGE OURING YEARS 1, 6, 11y 16, AND 21.
THESE STATEMENTS CAN BE REMOVED OR SIMILAR
STATEMENTS CAN BE ADDED.

SEERE SRS
JF{NYEARLEQ. 1} TL2X=320.0
IF{NYEAR.EQ. 6} TL2X=B00.0
JFINYEAR.EQ.11} TL2X=1440.0

*&

0056
0057
0058
0059
0060
0061
G062
0063
0064
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085
0086
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098
0099
0100
Q101
0102
0103
0104
0105
0106
0107
0108
0109
o110

o~ —~—



TABLE XX (Continued)

{aN s X a¥ ]

®

o

1

0

601

60

~N

XATNTM=V{156) 0111
AMM=V{159} 0112
AMNOM=V(158} o113
CODEM=V{157} 0ll4
XINTC=VL1162) oll5
AMC=V {165} olle
AMNOC=V{164} olLt?
CODEC=V{163) olis
BEGOL=V{&)} o119
XINTL=V{150} 0120
AML=V(153) 0121
AMNOL=V(152} 0122
CODEL=VI{151} 0l23
INCREM=V{208) 0124
NXLAST=V(209} 0125
DO 7 J=1+25 0126
NAY{J)=0 0127
DO 8 J=1,NXLAST¢ INCREM 0128
NAY{J)=] 0129
DO 9 I= 1,25 0130
D0 9 J =1.10 0131
DO 9 K =145 0132
MCHSAV{IyJ4KiI=0 0133
AGESAV{I,J,K}1=0.0 0134
KOUNTV=113 0135
DO 10 J=1+2442 0136
FStJI=VIKOUNTV) 0137
FS{J#1)=VIKOUNTV} 0138
KOUNTV=KOUNTV#1 0139
FS{251=v{12%5) 0140
e EEEF R RER AR SRR S RN e KRR R xEEE (Ol 4]
LAND ACQUISITION 0142
EREEEERER 0143
BEGIN LAND INPUT 0144
NXLI=V{213) 0145
IFINXLI.EQ.1) GO TO 602 0146
BO 601 J=1,26 0147
TL1{JI=BEGLND 0l48
TL2{J}=BEGLND 0149
OWN{ J)=BEGLND 0150
RENT2(J}=0.0 0151
GO TQ 100 0152
TLL(1}=BEGLND 0153
TL211)=VI214}eVI219) 0154
OWN{1)=BEGLND 0155
RENT2{1}1=V(219)} 0156
D0 603 J=2.25 0157
TL2¢J}=TL2(J-1) 0158
IF{J.EQ. 6)TL21J)I=VI2151+Y(220) 0159
IF(JLEQeL1ITL2¢JI=VI216)4VI22]) 0160
1FUJ-EQal16)TL2{JI=VI21T}+V{222) olel
IF{J.EQ-211TL2¢JI=V{218) +V1223) 0162
TLILJY=TL2( 1) 0163
RENT2{J)=RENT2{J-1) 0164
IF{J.EQ. 6IRENT2{J)=V{220} oles

[aKal o TN

603

100

1

N

w

&

-

AF () JEQLL1IRENT2TJ )=V 221}
IF{J.EQ-16)RENT2{J)=V{222)
IF{J.EQ.21IRENT2¢J}=V{223}
OWN{JI=TLZ{ 31 }-RENT2{J-1)
END LAND LINPUT

CALL LAND.

1F {DONE.EQ.1.03 GO TO 1000

INITIALIZE REPLICATION VARIABLES

*FEER

AR R RRN SRR R AR KPR E
D0 2 1=1425

DO 2 J=l,l2
THREE{1+J}=0.0
FOUR{I,J¥=0.0
ELEVEN(§,J}=0.0
DO 3 J=1.+25
THEL{J} [}

DO 4 I=1.,25

DO 4 J=1+2%
SFNC{14J)=0.0
SFNC211+J)=0.0
1Xx=999999

N=0

YEAR=(0.0
NYEAR=0

IREPS=0

DO- 900 JET=14 NRUNS
N=N+1
YEAR=YEAR+L .0
NYEAR=NYEAR+1

IF{NYEAR-NE,1.AND-NYEAR.NE. 26} GO 10 20

LEERERERBXE
INITIALIZE ONLY IN YEAR ONE

SEEEEEREE RN =%
N=l

YEAR=1.0
NYEAR=1
TREPS=IREPS 2]
Ca=v(3)
ATI=v{(132}
SAYNY=0.0
DBTINY=0.0
NPP=1
CICT=0.0
CisT=0,0
CIMT=0.0
CILT=0.0
0P8=0.0

DO 11 J=1+35
OSCHED(J)=0.0
0D 12 J=1+150
PAY{J}=0.0
TIN{JI=0.0
PAYL{J)=0.0
TINLLJ)=0.0

[ 14

0166
0167
o168
0169
0170
0171
0172
0173

L0174

0175
0176
0177
0178
0179
0180
o181
0182
0183
0184
0185
0186
0187
o188
0189
0190
0191
0192
0193
0194
0195
0196
0197
0198
0199
0200
0201
0202
0203
0204
0205
0206
0207
0208
020%
0210
0211
0212
0213
0214
0215
0216
0217
0218
0219
0220



TABLE XX (Continued)

da
33
34

36
37
38
39
40

1081

211

FORMATULIH s 10X41 5HPLOW
FORMAT{1H ,10X,15HD1ISC

+5F5.0¢5X95F6.0y5XsF6.0}
#5F5.095X15F6.0,5XsF6.0)

FORMAT{1H ,10Xy15HSPRING TOOTH 35F540+s5Xs5F6.045XsF6.0)

FORMAT(1H ,10X,15HROTARY HOE
FORMAT{IH +10X,15HSPIKE TOOTH
FORMAT (1H 510X o1 5HDRTLL
FDRMAT(1H »10X,15HMOWER
FORMAT{1H +10Xs15HRAKE
FORMAT(1H »10Xs15HFERTILIZE
FORMAT(1H ,10X,15HTRACTOR
WRITE(64107)

WRITE(6,31) {THRS( 1+J)sJ=1,5), (THACL
WRITE(6932) (THRSU 2yJ)9J=15), (THAC(
WRITEL(6433) (THRS{ 3,J),J=155), {THACK
WRITE(6934) (THRS{ 4,J),J4=1,5), {THAC(
WRITEL6,35) (THRS{ 5,J)0J=1+5),{THACK
WRITE(6+36) {THRST 6¢3)9J=195) s (THACK
WRITECL6,37) {THRSC T,4340=1,45), (THACL
WRITE(6+38) (THRS( BeJieJd=1e¢5)y (THAC(
WRITE(6¢39) (THRS( 94J)sJ=1,5}, (THACK

WRITE(6+40) (THRS{10sJ)sJ=145) s ITHAC(10ed) s
1080 FORMAT(1HO,20HTOTAL HOURS BY MONTH,10X,*TOTAL ANNUAL HOURS = ¢,

1F5,0)

WRITE(L641080) TOTHRS
FORMAT(1HO,12F10.2}

WRITEL6,10B1){ SAVHRS{NYEAR 4K} 4K=1,12)
TANCST=0.0

D0 211 I=1,12
TANCST=TANCST+SAVEXPINYEAR,1)

1:J)2J=145) s AHT{

63J)5J=1¢5)s AHT{
TedYaJ=145)s AHTL

15F5.0¢5X35F6.0,5%X9F6.0)
+5F540+5Xs5F6.045X4F6.0}
#5F5.0,5Xs5F6.0¢5X+F6.0}
+5F5.045X+5F6.0+5X,F6.0)
25F5.0¢5Xs5F6.0+5X,F6.0)
#5F5.055X15F6.0+5XsF6.0)
+5F5.095X95F6.045X,F6,0)

=1¢y5) s AHT (10}

0221
0222
0223°
0224
0225
0226
0227
0228
0229
6230
0231
0232
0233
0234
0235
0236
0237
0238
0239
0240
0241
0242
0243
0244
0245
0246
0247
0248
0249

109 FORMAT{1HO/82H TOTAL EOSTS BY MONTH FOR REPAIRS, TAXES, HOUSLING, 1 0250
INSURANCE, FUELy AND LUBRICANTS,10X,*TOTAL ANNUAL COSTS = *,F5.0/). 0251

110
9999

WRITEU16,109) TANCST

FORMAT{1H ,12F10.2}
WRITE(6,110)( SAVEXP (NYEAR¢1),E=1 412}
CONTINUE

WRITE(6,104)

sTOP

END

0252
0253
0254
0255
0256
0257
0258
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The least-cost machinery inventories selected, the annual cost of
each inventory, and the labor requirements for each inventory are
specified in Table XXI. Ten different inventories were selected. As
the per acre annual costs indicate, substantial economies of size
resulted as farm size increased.

Seven of the 10 inventories selected were specified in the
MCHNRY subroutine. The inventories specified were such that larger
machines could never be traded for smaller machines as farm size
increased. The inventories specified are presented in Table XXII.

The programming statements required to specify the inventories in the
MCHNRY subroutine are presented in Table XXIII. These statements
replaced the MCHNRY subroutine statements identified by the numbers
1,841 to 2,103 when the inventories were specified. The numbers re-
ferred to are printed on the right-hand side of each statement.

The number of years a machine should be kept before being traded
depends considerably on how many hours that machine is used during
each year. Information about trade intervals for different machines
was obtained from the simulation experiments conducted for this study.
The maximum number of years that a machine could be kept was 10 years.
A machine could be traded after less than 10 years under two conditions.
A machine could be traded after less than 10 yeérs if the acquisifion
of land required machinery of a larger size. A machine could be
traded after less than 10 years if a machine's accumulated hours of
use exceeded the amount of time when average hourly costs were about
at a minimum. Generally, tractors were traded after nine or 10 years

of use; plows were traded after seven or eight years of use;



TABLE XXT

LEAST-COST MACHINERY INVENTORIES SELECTED BY THE MCHNRY SUBROUTINE
OVER 320 - 2,560 ACRES, THE ANNUAL COST OF EACH INVENTORY,

AND THE IABOR REQUIREMENTS FOR EACH INVENTORY - o

Tractors " Plows Others? Annual Cost w

Acreage® 1 2 3 1 2 1 Total - Per Acre Total  Per Acre

-------- Machinery Sizesb- - = = = = - - - -Dollars- - - - - -Hours= - - ~
320 1 1 1 2,619 8.18 L65 1.45
480 1 1 1 3,185 6.64 698 1.45
640 2 2 2 4,104 6.41 696 1.09
. 800 3 3 3 4,759 5.95 713 .89
960 1 1 1 1 1 5,643 5.88 1,397 1.45
1,120 3 1 3 3 6,435 5.74 999 .89
1,280 4 1 4 4 7,287 5.69 953 74
1,440 3 3 3 3 3 7,862 5.46 1,28, .89
1,600 3 3 3 3 3 8,398 5.25 1,427 .89

1,760 4 4 4 4 4 9,329 5.30 1,310 b
1,920 A A 4 4 L 9,802 5.11 1,713 .89
2,080 3 3 1 3 3 3 10,570 5.08 1,855 .89
2,240 3 -3 1 3 3 3 11,073 4.9, 1,998 .89
2,400 A 4 1 4 4 4 11,900 4.96 . 1,786 .74
2,560 4 4. 1 4 - 4 4 12,337 4.82 1,905 .74

80thers include a disc, spring-tooth, rotary hoe, spike-tooth, drill, rake, and mower,

bMachi'ner:y\ sizes correspond to the numbered machinery sets spe‘cified in Input Table 6 (Appendix A,
Table XVIIT). Size 1 is the smallest machinery. »

CFifty-eight percent cropiand.



TABLE XXIT

MACHINERY INVENTORIES SPECIFIED IN THE MCHNRY SUBROUTINE FOR THE
SIMULATION EXPERIMENTS CONDUCTED, THE ANNUAL COST OF EACH
INVENTORY, AND THE LABOR REQUIREMENTS FOR EACH INVENTORY

Tractors - Plows Others? Annual Cost ~ Labor Requirements

Acreagec 1 2 3 1 2 1 - Total ©Per Acre Total Per Acre

- = = = = = -~ -Machinery Size_sb ------- - - - Dollars- - - - - Hourg~ - - -
320 1 1 1 2,619 ~ 8.18 L65 1.45
480 -1 1 1 3,185 6.64 698 1.45
640 2 2 2 4,104 6.41 696 1.09
800 3 3 3 4,759 5.95 713 .89
960 3 1 3 3 5,955 6.20 856 .89
1,120 3 1 3 3 6,435 5.7 - 999 .89
1,280 3 3 3 3 3 7,343 5.7h 1,141 .89
1,440 3 3 3 3 3 7,862 5.46 1,284 .89
1,600 3 3 -3 3 3 8,398 5.25 1,427 .89
1,760 3 3 -1 3 3 3 9,585 5.45 1,570 .89
1,920 3 3 1 3 3 3 10,101 5.26 1,713 .89
2,080 3 3 1 .3 3 3 10,570 5.08 1,855 .89
2,210 3 3 1 3 3 3 11,073 4.9, 1,998 .89
2,400 4 4 1 4 4 4 11,900 4.96 1,786 T4
2,560 4 4 1 4 4 4 12,337 4L.82 1,905 «Th

aOthers include a disc, spring-tooth, rotary hoe, spike-tooth, drill, rake, and rhower.'

» bMachiner'y sizes corfespond to the numbered machinery sets specified in Input Table 6 (Appendix A,
Table XVIII). Size 1 is the smallest machinery. : - o

cFifty- eight percent ci'opland .



PROGRAMMING STATEMENTS REQUIRED TO REPRESENT THE

~ TABLE XXIII

MACHINERY INVENTORIES

IN.THE MCHNRY SUBROUTINE

235

8750

31

32
33

3

>

35
36
37

38

3

<©

40

4

-

42

43
44

DO 31 1=1.10

DO 31 J=1,5

INVEUT . =0

IF{TL2{NYEAR}.GI .500.0) GO TO 33
DO 32 I=1,10

INVETs10=1

GO TO 802} N
IF{TL24NYEAR) .GT.700.0} GO TO 35
00 34 I=1,10 .

INViTWbd=2

GD T0 BO21
IF(TL2{NYEAR).GT.900,0) GO TO 37
00 36 I=1,10 .
INV(Is1)=3

GO TO 8021
IFI{TLZINYEAR).GT.1200.0} GO TO 39
DO 38 1=1,10

INVEL,1)=3

INVI10421=1

GO0 TO 8021

1F{TL2INYEAR} .GT.1700.0) GO TO 41
DD 40 1=1,10

INVET.1)=3

INVEL 2323

INV(10.21=3

GO TO 8021
IF(TL2{NYEAR}.GT.2300.0} GO TO 43
DO 42 1=1,10

INViIg1)=3

INV(1s2)=3

INV(1042)=3

INV{10435=1

GO TO B021

00 44 I=1,10

INVIIgl)=4

INVI1e2)=4

INVI10,2)=4

INV{10+3)=1

1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
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spring-tooths were traded after sbout six years of use; drills were
traded after sbout seven years of use; : rakes and mowers were traded
after four to six years of use; and other machines were traded aftef
lO‘years of use. These other machines included discs, rotary hoes,

and spike-~tooths which were not used many hours during each year.



APPENDIX C

STATISTICAL CONCEPTS INCORPORATED WITHIN THE SIMULATION MODEL

AND EMPLOYED TO EVALUATE THE STMULATION RESULTS
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Variability is associated with most of the items in the simulation
results. The items are subject to variation because of variability
- associated with érop>and livestock production. Production variagbility
is represented in the firm growth simulation proceSS‘by‘replications,
Standard normal‘deviates‘that are generated by a normal random number
generator determine the level of pricésiand yields in each replication.
The 25 year firm growfh process can be replicated 50 times dufing each
simulation experiment éonducted° The process was replicated 35 times
during each experiment‘conducted for this>study° The simulation ﬁodel
statistically summarizes monthly and annuallj by item the results frdﬁ
each replication. Monthly summary statistics include in& the monthly
average across replications; Annual éuﬁmary statistics include thev
lowest and highest values genefated annually dufiﬁg thevreplicatiéns,_
the annual average across replications, the annual standard deviaﬁion,
and the annual coefficient of variation. Neither the low value ﬁor the
high value is necessarily representative of any>one replication
continuously over 25 years. For éxam@le, a low value during year 10
may be from replication 24 while during year 17 it may be from
replication nine and so onu. The coefficient of variétion is the
standard deviation divided by the mean. The»annuél rate of growth

in net worth after year one is summarized by ordinary least-squares
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regression (NW = a + bX).

The summary statistics can be used in several ways; They can be
used to compare the results from several simulation experiments to
determine which one of several growth plans w1ll allow a firm to grow
with the least amount of variation in some variable, X.. This variable
X may be any one of the items in the simulation results such as net o
worth or consumption. The summary statistics can also be used to
calculate probabllities that a variable will exceed some value, be less
than some value, or lie between two values.

Probabilities can be calculated without msking an assumption about
the form of the frequency distribution. Tchebycheffls inequality |
assumes only the existence of the mean (u)vand.standard deviation (g)

(24, p. 71]. This inequality can be expressed as follows:

P(u—ko<X<u+ko)>l—l/k2 (c-1)

where if k is equal to two, the probability (P) of a deviation less
than 20 from the'mean-is greater than 75 percent,

| An}assumption about the form of the frequency distribution allows
more precise probabilities to be made [24, p. 72]. Suppose that a
random variable X:has a unimodal andrsymmetrical frequency distribution,
- For such a distribution, the following probability statement‘can be

mades -
P (n-ko <X <pu+ko)>1- 4/9K (c-2)

where if k is equal to two, the probability of a deviation less than

20 from the mean is greater than 89 percent.
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Suppose that a random variable X is normally distributed. The
probability applicable to this distribution is as follows:
u+ ko

2
P(u-ko <X<yu+ko)= f 1 exp. — %-<3L:;£> dx (C-3)

u-koq/ﬁ °

The probability of a deviation from the mean less than 1, 2, and 3
standard deviations ié approximately 68; 95;.and,99 percent,
respectively; when X is normaliy distributed [16, pp;_lolr1Q2]; A
cumulative standard.ﬁofmal distribution tableVEZA,'pp; 517-522] can be
used to obtain probabilities for abnormaliy>diS£ributed X variable
with nonzero mean and nonﬁnit varianée by converting fhe X variable to
az variable as follows:
z = 3= (C-4)

The variable z is called a standard normal deviate., If z = 1,64, the
cumulative standard normal distribution table value is .95; So, ‘
the P (X <X;) = .95 0r the P (X >X,) =1- .95 = .05,

 The distribution function of one item in the simulation results,
net worth, was tesfed for normality twelﬁe times; The twelve tests
comprised five yéars of data from two simulation solutions and two-
years of data from a third éolution° Each year contained observations
from 35 replications. The Kolmogorov—Sﬁirnov Test [16;.pp; 345—349] was
used to compare the empirical distribution functiontof net worth ﬁo
three theoretical.distribution functions. Thesevthreé.distfibufion
functions were the normal, Céuchy,‘an& uniform, Ih 11 of.the 12 tests,
the hypothesis that the distribution was normal required a higher |

level of significance for rejection than did the other hypothesized
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distributions. Consequently, net worth was assumed to be normally
distributed in this study. |

The emplrlcal dlstrlbutlon functions of other 1tems in the
simulation results were not compared to any theoretlcal dlstrlbutlon
functions. However, an assumptlon about the form of their frequency
distribution was sometlmes made in this study° When the average,fell
approximately in the middle between tne’lowest and highest values
generated ennually,lthe‘frequency distribution was assumed uo_be
unimodal and symmetrical. Inequality (0—2) was used to make probability
statements. If the mean was not approximately centered, no assumption
was nade about the form of the frequency distribution; In this case,
Tchebycheff's inequality was used to make probability statements.

The probabilities discussed so far can not be computed witnin the
simulation model. They can only be computed upon examining the
simulation results. However, one probability is‘computed'within the
simulation model.b That probability relates to firm solyency;

The firm solvency test discussed in Chapter IT deals with two
outcomes, solvency (success) or insolvency (failure) of the firm
during n independent replications (trials). When there are only two
possible outcomes to a situation, the binomial frequency distribution
functlon gives the probablllty of obtaining x successes in n 1ndependent

trials [16, p. 86]. The binomial distribution is as follows:

f(x) = '-—z-‘--—y- Pt (1 -p)™ (C-5)

where p is the probability of success in a single trial. If np and
n (1 - p) are each larger than five, the normal distribution can be

used as an approximation to the binomial distribution [9; pP. 229].
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Since n equaled 35 and the most critical values of p were less than or
equal to .85 in this study, the ﬁormal distribution was used as an
approximation to the binomial distributioﬁ (p could be as high as .90
if n equaleci 50). o

The solvenc& test involves estimating the probability (p) of
success in a single trial, that is, the probability of the firm
surviving over 25 yeafs. A 95 pefcent one-sided confidence interval
estimate of p is derived by computing a 95 pefcent lower (L) confidence

limit as follows:

-95 (0_6)

A . . . . . .
where p, the proportion of successes in n trials, is a point estimate

of p [9, p. 229]. The value of z can be obtained from a cumulative

.95 ,
standard normal distribution table [24, pp. 517f522]; As a result of
computing L, it can be‘stated (wifh 95 percent confidence) that p is
greater than or equal to 1.‘ | |

The probabilitieé calculated in this study are to be regarded as
approximations. The mean (u)Aaﬁd standard deviation (¢) required for

each probability statement were not known but estimated from 35

observations.
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The purpose of using tape and disk by the simulation model is
to conserve computer processing time. The following discussion relates
the conditions under which tape and disk are used by the model.

Results of the calculations performed by the STNMDV and PRODUC
subroutines can be stored on either tape or disk. If tape storage is
desired, the tape option must be specified as data. If the results
are not stored on tape, they are stored on disk but only for the dura-
tion of the run.

The results are written on disk during the first stage of a run.
A preliminary computer run is required when thé results are written
on tape since land acquisition during that run is not allowed. Once
the results have been written on tape, they are read from tape during
subsequent runs instead of generated.

Results of the calculations performed by the PRODUC subroutine
are a linear function of the acreage operated except during the years
in which the acreage operated changes. Thus, the PRODUC results
read off tape or disk are not always used.

Suppose that during year six, 160 acres are acquired. Enterprise
net returns,vwhich are computed by the PRODUC subroutine, do not
change in proportion to a change in acreage during a year of land
acquisition.” Thus, the PRODUC subroutine must be called by the MAIN
program during yeaf six. Results of the calculations performed by
the PRODUC subroutine during this one year are not written on tape or
disk.

During years in which the same acreage is operated all year, the
PRODUC results read off tape or disk are used. However, the results

usually have to be adjusted. If the results read off tape or disk :
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were obtained for 320 acres, and 640 acres are currently operated, the
results have to be adjusted for the change in acreage. In this example,
returns, expenses, and so on have to be doubled.

The use of tape or disk discussed so far is optional. However,
the use of disk is mandatory in one instance.

When land acquisition is determined by the model, the use of disk
is required. Whenever the firm solvency test is passed during a stage
of a run, the simulation results (feasible results) are written on disk
by the WANDR subroutine. If the next stage of the run yields infeas-
ible results, the feasible results on disk are read by the WANDR
subroutine and then used to replace the infeasible results.

The writing and reading of feasible results have two implications.
First, suppose that a unit of land is purchased during year 11 and
feasible results are obtained. The results would be written on disk.
Another unit of land would be purchased during year 11. If infeasible
results are obtained, the feasible results on disk would be read and
then used to replace the infeasible results. Thus, when a unit of land
is purchased during a later year, say year 16, the machinery analysis
would not have to be repeated during the years 1-15.

The second impliéation pertains to a situation where further land
acquisition is impossible and the current simulstion results are in-
feasible. In this case, the feasible results written on disk during a
previous stage of the run would be read and then used to replace the
infeasible results. Thus, the firm's operations would not have to be

resimulated to obtain a feasible simulation solution.
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