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CHAPTER I
INTRODUCTION

Low net farm income 1s frequently cited as a symptom of problems
existing in the agricultural sector of the United States' economy. In
1967, average annual per capita income for the farm population was
$2037 as compared to $2784 for non-farm residents [22, p. 507. Low net
income on some individual farms is caused by a lack of resources. The
operators do not possess sufficlent land, capital or human resources to
make a decent living. Alternatively, other farmers possess sufficient
resources, but do not'employ them efficiently., The purpose of this
study 1s to provide a means of lmproving net income through well devel-
oped decision making techniques which have had limited application at
the farm level,

The tendency in the economic system is toward an equilibrium of
returns to a resource 1In all of its possible uses [17, pp. 291-299].
But, most resources employed in farming are not earning returns compa-
rable to those possible in alternative employments, even if allowances
aré made for risk and other factors. Thus, a basic problem is that of
resource disequilibrium between the farm and non-farm sectors of the
economy. <Several theorles have been advanced in an effort to explaln
the persistence of this problem [20, Ch. 6, pp. 28-51].

An equalization of returns to resourceé between the farm and

non-farm sectors is the extent of economic justice which farmers may



'expect ip the long run. The farmer with limited‘resqurces generally
would réalize'a 1dw inéomé felative to the non-farm level even if
returns to’fésources‘were‘équal between‘the_twd sectqrs; ‘Studies and
progréms.rélgtihg‘fo,the ngWthvof farm firms,‘adjustments in resource
bases and farm orgéniiatioﬁg and altéfnati§e§ for‘farméré displaced as
.others gXpand tﬁeir reSource'baséévhafe‘beenvaddressed £o‘the problems
of the smalllfarmer}~ | |

Aside from,the problémsvof adjustmeht,‘bofh:small ahd iarge farmers
must mékg déciéions‘regarding the use of the resources whichvthey pos= -
sess. As pointed'out'abéve, ﬁhé problems'bf a small farmer may be much
bréader than,efficigﬁcy of‘reSoﬁrce use, buf‘hig ihcéme may be increased
to‘somé degree through more effiqieht ﬁse‘bf his éxisting resources,
Alséaiadjustmenf mﬁst come abouf thfough decisions of individual
farmers. if_férmers are using‘deéision'making teéhﬁiques which-will>'
 enabié[thém‘tOIQSé.theifﬂresoﬁrCQS'éffidiently, they wiil be more
vlikély to édjﬁSt répidly,'vlf.thé adjustﬁent_iﬁvolves expansion of the
resource base, they wouid‘bév1n a better pQSition'to'determine the
resources which, if ad-dvec'i.i would be most effective in iIncreasing their
iﬁcome. |

-‘If the éommercial'farmer employs'décision meking techniques which
result iﬂ‘efficieﬁ%‘resource use, he may be able to realize an income
leﬁel comﬁgrable fo'that iﬁ‘the'ﬁonwfarm sectof, Macro~economic fac-
‘tors éffecting prices‘ofifarm’oufputs and'inpuﬁs wili incéurse finally
affect thé level §f 1nc5me;which he‘realizes,

This study is limited to the micro—econpmiéfprobiem of efficient
resourcé[usg-on 1ndividual‘farms, " Macro-economic problemév some of

which were mentioned abové? are recognized but are not within the



scope of thils study, Prices, government farm program provisions and
other parameters which. the individual farmer cannot directly affect are

treated as given,
Statement of the Problem

" Resources employed on Oklahoma Ffarms genefaily do not earn returns
comparable to those possible in alternative employments in other indus~
tries,b Thé‘low return condition is partially due to iheffibient re=-

source use on individual farms.
Statement of the Hypothesis

An educational program utiliziﬁg existing decision making tech-
niques and inputmoutpﬁt data could increase resource use efficiency and

returns'to resourceé on individual farms in leahoma.
" Previous Efforts in This Area

. The linear programmihg model has been used.extensively in agricul-
tural ecanomibs résearch'dufing.thé past decade. Much of its use has
been in the determinatign éf prbfit‘maximiziﬁg Farm plans for resource
situations tjpiéal of those found Qn.individual farms., Also; it has
been genérally considefed that liﬁear.programming could help the indi-
v’vidual farm operator., It could enable him to select a coﬁbination of
crop and livestock enterprisés whioh would maximize his expected profit
subject'to hig limited résoufcesa But, few farmers havé benefifed
directly from the use of linear programming. . Why?

A primary reason that‘liﬁear programming has not been empioyed

extensively as an individual farm decision making guide is the‘lafge



amount_ofvtime (expense) which is required per farm, Whenvindividual
farﬁ lineaf prbgramming‘is_attempted, inadequate farm records usually
necessitate the estimation of most‘1nput-output coefficients, such as
the labor requifements by time period fér an acre of a given crop.
Also, much prbféséional staff fimé 1s’fequ1r¢d to assemble the data in
proper matf1x4fdrm,"Clefical time is then reqﬁired to code the matrix
for runﬁing on a standard linear programming compﬁter routine,

When an cptimum farm plan‘cbmes»frombthe co@puter, pfofessiohal
staff time agalin is required to examine the optimal solution for faulty
logic in the matrix or for.omitfed’acﬁivities'or ¢onstrainté Which w0uid
yield 1nformation 1mpoftant in farm planning decisions. 'Additional ‘
.professionalvor clerical staff time is required to decode the computer
putput and frénspbselit‘into‘aiférm.Which can}be.understOOdvby the lay
audiénde, in fhis eése individuél farmers,. Extensive post-~optimal
analyées require édditionéi’proféssional'and-clericai étaff time. A
general unwiliingnessyof commercial farmersito pay the resulfing price
has réSulted in few Tirms offéring the service and few fafmers'
reéeivihg it, |

Typical, or represéntative?'farm linear programming has been em-
'pioyed asuanbalternative.ﬁo individual farm linear programming. For
example, seé Piaxico [l9j°> Using this approach, a fér@ is chosen which
is représentétive of étherﬁ in .an éreae Since the linear prégramming
resuits‘éan be generalized from cne representafive farm to many farms
simiiaf to it, considerable'expenseiqan be jgustified in matrix building,
data coding, computing and intérpréting:optimum plans and post-optimal
-analyses for repreSehﬁétive farms, |

This approach was used in many farm management studies in the



early 1960's., In most cases, the llnear programming results were pub-
lished in bulletin form for general distribution. Two weaknesses of
this approach were realized. First, the time lag from the computer to
the reader was often six months or longer. <Changes in government pro-
grams, prices or other factors during this time often made the results
obsolete before they reached their iIntended audience. Also, the capa-
bility of revising the linear programming model and publishing a
revised set of optimal farm plans was not retained., Second, published
optimum plans for representative farms were not usually an integral
part of an educational program with farmers, but were the publication
of research results, Thus, generalization of the results from repre-

sentative farms to actual farms was usually the duty of the farmers.

Obgectives of This Study

The representative farm approach may serve as an effective tech=-
nigue In gulding individual farm management decislons if the weaknesses
mentioned above are eliminated. In additilon, the input-output data
which are compiled for use in programming representative farms may
serve as a data source for individual farm linear programming. If the
latter is to be realized, the entry of individual farm resource situa-
tions and input-output data revisions into the system nmust be possible
with relative ease.

This study was initiated to develop a pilot system which could
serve both purposes efficiently. The specific objectives of this study
are:

1. To dévelop a farm management information system for an

economic farming area of Oklahcma which will:



a., Produce optimum organizations of represen-
tative farms in the area;

b. Allow rapid evaluation, with respect to
organization and income, of actual, pre-
dicted and/or proposed changes in;

(1) Farm product or input prices

(2) Input-output coefficients

(%) Government farm program
provisions

(4) Farm resource bases

c., Allow rapid dissemination of the above
results to area extension agents, county
extension directors and farmers

d., Produce optimum organizations of actual farms
in the area whén individual farm resource
bases and certain other key data are
provided.

2. To explore the use of the information generated in
obJjective one in a farm management education program

with farmers.,

A Survey of Related Programs in Other States

As noted earlier, linear programming has been used extensively in
farm management research. It has also been used in varying degrees in
farm management education programs with farmers. A national coordi-
nating committee on the use of electronic data processing in farm

management, in cooperation with the Federzl Extension Service, surveyed



state universities in eérly_l968 to defermine fhe characteristics of
their farm record programs and the manner in which‘electrOnic data
‘processing equipmentvand‘teéhniques were‘employed in their other exten-
sion education programs;  The publication.resulting from this survey
indicated that twenty«three states were utilizing electronic data
processing fechﬁiQues in forward planning and decision making programs
as a part of their extenéion‘farm management efforts [16].

A letter.wés wrltten to a person in each of fourteen state wniver-
sities whlch 1ndicated in the above burvey that they used linear pro-
gramming in their farm management extension program, The following
v questioné were asked in the letter:

1. TQ what extenf ié whole farm'iinear programming used in

youf éxtensidn farm ﬁanagement ?rogram? How much

emphasis is placed on 1t?  If individual‘fafms are

being pfogfamméd,>how'man§ do you program per jear?

2., What is the source of data fof your linear prdgramming?
| Individual férm records? Estimated budgets for similar
'areaé or soilsg? Other?

%2, How are these datafusgd.in forming the lineéf Pro=

gramming model? That is, do professional or cierical

persdﬁnel code the data for entrf into a‘sténdard

-1library program, or do you have a speciai computer
prograﬁ which aids in this pfocess? |

L, What is fhe source of the cd@puter program used.in

reaching an optimalvsolﬁtion? Is 1t a library pro=

grambfurnished by a coﬁputér company, or has it been

written at your institution?



5. What fofm'is the output in whén it comes from the
computer? Must it be tranposed by clerical person-
nel before it is ready for consumption by the
intended audience? :

Twelve réplies to the above inquiry were received. In response to
the first question, all respondents indicated that‘they used liﬁear pro-
gramming primarily as a_teaching'deviée in their farm management exten-
sién programé, Tﬁreé responderits indicatéd that linear érogramming was
used»primarily on farms participating in‘the.Tennessee Valley.Authority
rapid adjuéﬁment program, The number of‘férms ?fogrammed per year
ranged fro@ twenty-five "over fhe past feﬁ years" té forty—five in one
year. In genéral, the emphasis on‘linear‘prOgramming Seemingly ranged
from‘a minor réle’to a position of dominanqe‘in the farm ménagément
extension brbgrams invoived.‘ .

'.In answer to the seébnd-quest*ioﬁ9 all'respdndents but one indicated
that they used 1ndiviauél‘farm data whénever it was‘possible; One
respondent indicated, howe#er, that he attemptéd to use activity budgets
Which reflected the level of management thatithe farmer was striving to
attain rathervﬁhan his rresent level, In evéry dase, stén&ard budgets
and estimates ffom:animal scien069 agr1cultura1 engineering,>or
agrbﬁomy staff members and/or county extension agents were used either
as a check on thevindividual farm.ﬁata>or.as a substitute for individual
farm data wﬁenlthey were notiavailable.v

Avuniformbresponse was‘reééived to the third question, All of the
resppndents 1ndicated that profeéssional personnel assemble the data
into a linear progrémming matrix and clerical workers perform the coding
and keypunchingvoperations prior to execution of the linear programming
routine,

In response to the fourth question, five respondents indicated



that they used a 1ineér progfamming routine whiéh was not furnished by
a computer manufacturer,: Two of these used the same program, which
included an option for a mixed integer solution. All others utilized
1ibrafy programs furnished by a computer company. |

| All résﬁqﬁdents indicated in answer to question five that their
Compufef output muét be simplified for presentation to the individual
fafmer, One réspondent‘iﬁdicatedvfhatfhe'p:efefréd fo transform the
output himseif:whiie‘he wés interpréting-the solution.

In conclusion, none of_ﬁhe réspénses quld 1ﬁdicéte that an infor-
métion systemﬂapproéch_fq'ﬁhe‘use of liﬁear programming is being em-
plbyed by these‘stateiuniversities;at this time, One respondent
indicated that he hadihopes of'coﬂpiling-ablarge data bank of budgets
on mégnetic tape s0 that‘avmatrix.could be formed by célling‘for
specilic ﬁudgets oﬁ:the tape. Another réspondént.was developing a
';roceduﬁe.for‘uéing:farm réCofdvdata in linear pfogramming; The proce=
dure‘would réquire professional or Clerical sfaff time fof'data manipu~
'1ation and revision, hbwévero |

Thé-remaihaér‘of this thesiS'déscribeg the development and dis-
| cussesvthelpotential use of'an aréa fafﬁ management information‘systemo
vChaptef II'déécribes themaé§élopmen£‘of an area data bahk. Chapter III
describes ﬁhe development of aﬁ operafiﬁg,system whiéh uses information
from thezéaté'baﬁk to'deveiéé ré?é?ts’and’other”infofméfidn for use by
vfarmers, théir advisors and educators. >Chabtef IV disgussesbthe'manner
in which these repofts’and other_information Mayvbe used in a farm
management edﬁbafion program‘With férmersg Chépter v sum@arizes the
developmehtlof the system and its uses. In édditidn, possible future

refineménts, roles, and developments of systems are discussed.



CHAPTER II
DEVELOPMENT OF AN AREA DATA BANK

An area daﬁa'bénk for purposes of this study, is thet'portion of
an area. information s ysfem which stores the data needed for repetltlve
use by the system, The area data baﬂk and the operatlng system, which
will be disoussed in Chapter III make up - the llnear programming por-
tion of an érea farm management information system., The decisionm
v making model which is employeq by the system 1nfluences the types of
data stored and the manner in whirh it is organized within the data
bank,' Consequently, a brief discuseion of the decision-making model

o employed in this study follows. .
'Lineariprogramming

Linear programmiﬁg was %CleCuPd as the decision-making model for
the area information systemo Among the operatlonal tools of agricul-
tufalvecondmiets, for use et the field level linear programming most
efficieﬁtly approxiﬁeteS‘optimal organization decisions of an individ-
ual farmefo‘ It chooses a»eombination of enterprises which will yield
maximumbﬁet retern to a éiven set of fixed resourees, when prices,
costs, and production coefficients are specified.

The general lineef programming model (iﬁ matrix,form):

Maximize & = C’X.

Subject to AX<B
and X>0

16



where:

11

represents the value of the objective function, which

is net return to fixed resources for purposes of this

study'

is a nx 1 vector of costs or returns for each of n

‘activities and is commonly referred to as the obgec-

tive functidn

is a nx 1 vector of activity levels for each of n

activities.
is a mX n matrizx of input-output coefficients
is a mX 1 vector of resources and restrictions and

is commonly referred to as the right-hand side

For a discussion of the theory of linear programiing, see Dantzig

6], Heady and Candler [ 1%] or other linear programming texts.
9 . ? ot O

The standard‘liﬁgar programming tableau for a farm planhing prob-

lem furnishes a:pat%érﬁ fof;thévefficient'organization of a data bank,

he A matrix typically contains crop ylelds, labor requirements of crop

and livestock enterprises, livestock feed requirements and their re-

sulting production, general government program provisions, capital

‘requirements and accounting and transfer functions. The C vector, or

objective function, contains the costs associated with production activ-

ities and prices assoclated with buy~sell activities. The B vector, or

right~-hand side, typically contains the resource situation of an actual

or representative farm.

The-structure_of a linear programming model for use in this system

differs from the: structure of a model designed only for a specific prob-
v g

lem and for a single use, however, Base of changing prices, government

program benefits and resource situations in the linear programming
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model 1s a pfime consideration in its désign, Also, numerous account-
ing vectors must be included 4n the model to expedite the development
of readable, reprodﬁcable repofts printed by computer. In general, any
alternatives which increase the flexibility of the linear programming
model should be inéorporaﬁed if possible.,

'Inbthe data bank, space for thfee’different objective functions is.
allowed in an array.which is named ALTC. No-rightnhand sides are stored
in the data bank as théy are usuélly differenf for each‘run.' The A
matrix is stqredvin’the'data bank ih;tﬁe.exact forﬁ‘in which it is used
.for répééted linear programming runs., In addition to A and ALTC, arrays
which coﬁtain row and éélumn names, slaqk'variable'inaicétoré and. the
dimehsioné of A are stored in the data bank. - Also, detailed production
acti%ity costs and‘cpefficienta of variation fbr_cfop_jields are stored
in arrays called COST and YIELD, respectively,

The following sections of this chapter diséuss considerations,
principles and guidelines for developling an area data gank. The devel=-
opment of an area data bank for north central Oklahoma is discussed

concurrently for purposes of exposition,
‘Delineation of the Area

A basic ste? in the ccﬁstfuction of an afea system which will
satisfy the Obj@CtiVGS’Stated‘iﬁ Chapter I is the delineation of an
economic farmingtarea. Sﬁch an area shoﬁld'be relati#ely homogeneous
with respect to soil productivity, weather, feasible cropping enter-
prises, feasible livestock entefprises, market outlets for preducts,
product brices and the availability and prices.of inputs.,

In previous studiés9 which were a part of the Great Plains



Project GP—5,’Vho0ﬂomi Problems in the Production

Regional Re
and Marketing of Great Plains Wheat““and Southern Regional Research
Progect S-b2, MiAn Beonomic ﬁpp“alsal of Farmzns AdJustment Opportunlw

anging Conditions", eight general-

e
iy
(6]
)
ot
Q
i

5
o]

ties in the Southern Region to M

areas were delineated in Oklahoma using the above

The north central Oklahoms eoonomio_farming,area was selected for
use in-this studju- The~north ehtral Oklahoma area includes all or

part of Alla f’aQ Blaiqe9 Car

Lowau$ Magor Noble, and Woodo
:the objec v‘s;‘tha'scooo ot th;o study was not uly to develop A SyS-
tem Ior nor h.c niy al Oklzhoma), hht to explore teohhiques which could
“be used in'thstlater &ovelopment of‘similar‘Systems i:h other conomic

'farming areas,

v'Much §f~théfsoafééhaatakféf'sdils”and oroppihg enterprises used in
'this study were uaxen‘troh DrOt essed. series ‘P~55O 5] and unpublished
data also resulting from'Oklahhma Agricultural Experiment Station
Project l3233'_This project_was oerrled:out in cooperation Wlth the
regional pfOJect ﬁehtioned abote;_

Scils considered in this study are the major ones in the Reddish
Prairies land ‘resdource area in north centlal Oklahoma. The two classi-
ficatiOns of soils used'in this study dre as follows: (D Clayey
:soils, such as the Tabler~Kirkland soil asuoc1ation and (?) Loam soils,
‘such as the Grant—Pond—Creed-NaSh soil association. ooils within each
‘of these groups were further divided into productlvity classes (desig-
nated as CB CC CD LA LB IC, and LD for the clayey and loam 501ls

'respectively) boils in a given productiV1ty class have similar

”physioal'CharaoteriStiosg,productivity'capabilities, and~management
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requirements. Mean annual rainfall in the area varies from 26 inches
at the eastern edge of the area to 26 inches at the western edge
(9, p. 14].

The area traditionally has been a wheat farming area with beef
stocker calves utilizing winter wheat pasture. The development of
hybrid sorghums and, more receéntly, a winter-hardy, greenbug resistant
barley variety has enabled other enterprises to become competitive with

wheat in the area.

Selection of Production Activities

An area model should include enterprises typical of the area as
well as enterprises which are not typical, but are feasible in the area,
In the operation of the system, as the reader will note in Chapter III,
output printing procedures, government program provisions and the
necessity of accounting vectars maeke it easier to delete unwanted
enterprises than to add new ones, although the latter will be possible.
In the comstruction of the north central Oklahoma area model, an ex-
haustive 1ist of enterprises was not included due to the fact that the
primary objectives of this study pertain to the development of a system.
Additional enterprises would not have aided in reaching these obJjec-
tives, but would only have expanded the size of the system and Increased
the number of mechanical details dealt with., A listing of the activi-
ties Included in the area system and their abbreviations appear in
Appendix Table XIV., The numeric portion of the activity abbreviations
correspond generally to enterprise codes used in the computerized farm

record system at Oklahoma State University.
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Crop Activities

The crop enterprises considered for this area are, in general,
those listed in Processed Series P-550 [5]. Crops include barley,
grain scrghum, wheat, forage sorghum, alfalfa, wheat pasture grazed out
by May first, sudan pasture for summer grazing and sudan pasture for
winter grazing,., All enterprises except alfalfa can be grown on all
seven soll classifications noted earlier, Alfalfa is not considered
feasible on clay = D or loam - D soills.

Certain modifications were made to the crop budgets appearing in
Processed Series P-550 [5] in order to use them in the area model,
Machinery ownership cost (taxes, depreciation and insurance) and a
charge for interest on capital used to defray variable production
costs are deducted from "total specified costs' because interest on
variable production costs 1s charged internally in the model and fixed
machinery costs are not desired in the primary objective function. A
second objective function does include fixed machinery costs. The
“machinery ownership cost™ plus a seven per cent interest charge on
the "machinery ownership cost™ and "machinery capital’ are added to the
amount which appears in the primary objective function for the respec-
tive activities. The use of the second objective function is twofold,
When 1t is not used as an objective function in reaching an optimal
solution, it gives a measure of net returns, less fixed machinery
costs, for the plan selected. When it is used as an obJective function
in reaching an optimal solution, the resulting farm plan reflects a
longer run plamning situation in a pericd in which machinery decisions
must be made, The second objective function 1s computed only for the

crop enterprises, as the livestock enterprises considered for this area
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are suptlemeotary in ﬁature and do not use significant amounts of
machine t_ime°

‘A1l pfoduction from‘oroplandvand native pasture is placed in inven-
tory,.or éocounting, rows, This;feature allows products to be used by
livestock enterpfises,vor to be sold., Nine such rows are used and ap-
pear in the explanation of the constraints (Appendlx mable XV) and the
A matrix (Appendix Table XVI). | |

 The barley, grain sorghum and wheat 1nventory rows (71BAP,,

73GSP.,_76WHP.) receive produotion from those respective activities and
vmakebit available for'sale; The pralrie hay or forage sorghum row
(8OHAY ) receives productlon from the forage sorghum production activi-
ties and from purchases bysa buying‘activity and makes available hay
for use by‘certain.livestook activities; The alfalfabhaj‘row (81HAY,)
receives produotiOn from the’alfalfa,activities and oakeS'it evaileble
for sale,:fTheF‘éfain sorghﬁm‘stubble” row (73STB.) is'en'inventoryvof
dry winter’pasture as'it'receives'stubble "?fodﬁction" from the grain:
sorghum, forage Sorghum7 alfalfaeand sodan:for winter grazing activities
and makes it available for use by'livestock‘aotivities, No sales are
made from this inventory fowe The October to‘March small grain.pasture
-inventory row (8OMAR,) receives production ffom the barley, wheat, and
small graiﬁ graze.out aotivities. This‘production can be used by live-
‘stock or. sold, The Marcﬁ totMay small'grain oasture inventory row
(BOMAY.) receives;productioo‘from the small grain graze out activity.
'Produotionbcan be used by livestock or sold. If it is sold, however?
an equal amoutn of October to‘March‘pasture also must be sold. The
livestock enterpriseottypically use small grain pasture from the two

periods in that proportion and it 1s unlikely that only March to May
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pasture would be marketable., The native pasture inventory row (86NP,.).
receives.productioh from the native pasture activities° These activi-
»ties merely convert acres of hative pasture into animal unit months
(AM's) of pasture, - Also, production from sudan for summer grazing is
placed in the hative pasture inventory row,:_Livestock activities use

from: this row,"‘No sales .are made from it, -

Crop Yield Variation

In most areas’ of Oklahoma, 1ncluding the area selected for this
study, Weather is a primary factor affecting crop yield levels [12]
Thus, for a‘given’soil, fertilizer application rate and set of cultural
practices,'considerable yield variation can.result;v ln‘Order to deal
with thisoprohlem, an'array.of ooeffieients‘of variation (standard
deviations.+.mean5)-for crop’yields was ;nclﬁdéd ih the area system°
v.Thelihdicatorstdf_yiéld Variatioh couldhhave'heenhstored asdstahdard
deviations? rather than as'coefficients of VariatiOn; doefficients'of
variatioh were“available for crop yields'in.north central Oklahoma,
consequently they were stored in the data banﬁﬁ av01ding avmanual compu-
~tation of standard dev1ations° The ooeffic;ents of variation for north
central Oklahoma crops-are given in Table I,

In the initiallconstruction of the crop activities, average, or
expected,'orop jields'were used. The operator of the area system may
use the COefficients of variation bj indicating on an input card (one
per product) thevcrop, produot, namber_of standard deviations and the
direction of yield change desired. The yield adJustmentdis computed,
is made in the A matrix, and‘harvest>costs are adjusted to correspond

with the adjusted yield level.
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COEFFICIENTS OF VARIATION FOR YIELDS OF

SELECTED CROPS IN
NORTH CENTRAL OKLAHOMA
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Coefficient

Croyp Product Unit of Variation

Barley Grain Bu. L37
Winter Pasture (Oct-Mar) AUM 473

Grain Sorghum Grain Cwt. « 220
Stubble AUM 261

Wheat Grain Bu. . 320
Winter Pasture (Oct-Mar) AUM 473

Forage Sorghum Hay Ton 261
Stubble AUM 261

Mfalfa Hay Ton 228
Stubble AUM 228

Small Grain Pasture  Winter Pasture (Oct-Mar) AUM A7z
Spring Pasture (Mar-May) ATM 231

Sudan Pasture AUM 277
ATM .%285

Native Pasture Pasture

Source: George Flaskerud, Unpublished data compiled from Experi-
ment Station records, Oklahoma State University, 1968.



20

The manner in which this feature of the model is used is at the
disgression of the user. It is possible to determine optimum farm
plans for different weather or yield expectations, The yleld variation
feature makes possible the comparison of optimum farm plans resulting
from various yield levels. Thus, the *‘cost of a wrong decision'" re-
lating to weather outlook could be easily evaluated.

In most cases, it is unlikely that all ¢rop yields would be varied
in the same direction aund the same number of standard deviations, as
certaln crops are dependent primarily on winter moisture, while others
are primarlly dependent on summer moisture. As a result, the crops
within each of the following groups would probably be varied together:

1. Wheat and bharley.

2. Small grain pasture - March.

%, Small grain pasture - May.

k. Forage sorghum, grain sorghum, sorghum stubble,

alfalfa hay, alfalfa stubble, and sudan pasture.

5. Native pasture.

Livestock Activities

Livestock enterprises were selected which are typical of the area
and which utilize forage produced by the cropping alternatives. An
attempt was not made to include all possible livestock enterprises for
reasons noted earlier, which relate to the scope of this study.

Three cow-calf, spring calving, activities are included. Winter-
ing rations of: native pasture (111RTA):; native pasture and forage
sorghum (112RTA); and native pasture, forage sorghum and small grain

pasture (112RTA) are assumed for each of the three activities,
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respectively. A cow-calf, fall calving, activity which utilizes winter
small grain pasture (111VLA) is also included.

Seven stocker steer activities are included. All begin with the
purchase of a 450 pound steer calf in mid-October. Three of the activi-
ties assume that the calf is kept one year. Wintering rations of:
native pasture (141TTA); native pasture and forage sorghum hay (142TTA);
and native range and sorghum stubble (142TTA) are used by the three
activities, respectively. Two of the stocker enterprises assume that
the calf 1s sold in May from grazed out small grain., Both utilize a
basic wintering ration of small grain pasture. One uses forage sorghum
hay (144TYA) while the other uses forage sorghum hay and sorghum stubble
(145TYA) in addition to the small grain pasture. The remaining two
stocker activities assume March sale. One uses forage sorghum hay
(146TRA) while the other uses forage sorghum hay and sorghum stubble
(147TRA) in addition to wheat pasture as a wintering ration,

The source of data for all of the livestock activities is Processed
Series P-459 [117. Costs for farm produced feed and interest on annual
capital were deducted from the cost items appearing in the published
budgets. The units of feed, labor, and annual capital required were
placed in the appropriate inventory rows of the linear programming
model,

A1l buying and selling of Iivestock is accomplished by the use of
inventory rows and buy-sell activities, An accounting unit of omne
hundredwelight was used to minimize the effort involved in making price
changes and expedite the development of output formats which include

livestock prices.
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Government Farm Program Considerations

Since the establishment of the Agricultural Adjustment Administra-
tion in 1923 [20, ch. 10, p. 4], government farm programs have been a
factor in farm planning decisions. At the present time in Oklahoma,
government farm program provisions apply to all of the major crops of
the state, except hay [2%, pp. 1%, 19]. Also, the existing cost-price
relationships of most crops mske government program participation a
practical necessity for most crop farmers.

Government farm programs administered by the Agricultural
Stabilization and Conservation Service are designed to provide price
support and stabilization for farm commodities. These programs have
been deemed necessary to eliminate wide price fluctuations and extremely
low prices which may occur in an economic system that approaches pure
competition [ 17, p. 22]. Each farmer has an insignificant effect on
the prices of his products, but as each individual acts in his own
interest, the group result has often been excess production and low
prices. Yet, it generally is nct profitable for an individual farmer
to reduce his production in an effort to raise prices, due to his in-
significant contribution to the total,

The purpose of the area model is to aid individual farmers in
their farm planning decisions, given a government program. Thus, the
problem faced by most individual farmers, and the one which the area
model is designed to deal with is: How can the individual farmer maxi-
mize his profit, given his fixed resources and the set of govermmental
restrictions and alternatives?

The decision with regard to government programs is not only

"participate! or "*don't participate%, but if participation i1s chosen,
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one must decide "how to participate.! The farmer must choose a program
alternative, the amount of variocus bases or allotments that willl be
planted, diversion acres, and the degree of substitution of crops onto
other bases, To make these decisions, he needs iInformation such as
projected yields, size of bases or allotments, loan rates, price sup-
port payment rates and cross-compliance regulations between programs,
In the area modeél, all feaslble participation alternatives for farmers
in north central QCklahoma were considered,

Freguent changes in program provisions have been primarily respon-
sible for the rapid obselence of published optimal farm plans, as noted
in Chapter I. Thus, the inclusion of Government program provisions in
the area model is necessary, but they must be included in a manner such
that inter year and inter farm=intra year flexibility is maintained.
That is, the number of changes In the model due to annual changes in
programs and variation in yields and base acreages between farms should
be minimized. The linear programming model constructed for this study
will accommodate many possible changes in government programs with no
changes in the structure of the matrix, In addition, the activities
and restrictions pertaining to government programs are grouped in the
right and lower portions of the matrix so that major structural changes
in this segment, if necessary, will not alter the location of the other
activities and restrictions.

The number of crops to which government programs apply and the
resulting structure of an area modeél will vary from area=to-~area of
Oklahoma, The following discussion relates to those programs for
crops feasible in north central Oklahoma, but the general approach may

be applied to other programs.
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The north central Oklahoma model, as it appears in Appendix Table
XVI, reflects the 1969 wheat program [21] and an expected 1969 feed
grain program,.

The objective of flexibility in construction of the model and the
necessity of accounting functions cause the numbér of rows and activi-
ties dealing with government programs in the area model to be greater
than the number necessary for a single purpose matrix, For example,
minimum diversion activities are present in the area model only to make
the output easier to interpret and to simplify the entry of individual
farm resource bases,

Althotgh barley is included in the feed graln program, separate
barley and grain sorghum bases are maintained due to the fact that
additional acreage diversion payments under the feéd grain program are
based on the crop actually diverted,

Alfalfa, forage sorghum, and sudan pasture help satisfy the con-
serving base requirement. Sudan for winter grazing and fallow help
satisfy the diverteéd acres requirement., Small grain pasture grazed out
by May first can be used to satisfy the conserving acres or diverted
acres requirements or if the small grain is wheat, it may be planted on
the wheat allotment so that wheat certificates can be collected on that
acreage. Special treatment of crops such as this make the initial
inclusion of all feasible crops in the model extremely desirable, If a
new crop were to be added later, several changes in the matrix and the
output format would be required.

As noted earlier, the feed grain program included in the area
model is an expected, or anticipated, one., Thé situation which neces~-

sitated this is a special case, but is discussed here as an
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illustration of the situations which will typically be faced in the
field operation of an area information system such as this. The 1969
wheat program announcement stated that barley would not be included in
the 1969 feed grain program. The 1969 wheat program included provisions
for substituting feed grains for wheat, wheat for feed grains and wheat
for barley, ocats, and rye, In August, 1968, approximately a month after
the announcement of the 1969 wheat program, the program was changed.

The new announcenent stated that barley was to be included in the feed
grain program. This made the former substitution provisions relating

to barley obsolete, But, new provisions relating to barley would not

be known until the expected feed program announcement in December.

Thus, farmers of the area, as well as the operator of the area system
were forced to develop expected programs to use in thelr decision-~
making processes, The initial decision which farmers had to make
related to the acreage of wheat and barley to be planted in Séptember
and Octo‘be;'°

The above example points out the need for flexibility in relation
to government programs. It alsc points out the need for results from
an area system for use in farm planning decisions which are complex,
and which must be made quickly.

Threée major government program participation alternatives are
considered in the area system. They are: non participation; partici-
pate in the wheat program; and, participate in the wheat and feed
grain programs, Within the wheat program alternative, an optimum level
of additional acreage diverslon must be selected, Within the wheat and
feed grain program alternative, optimum levels of additional acreage

diversion for barley, grain sorghum and wheat must be selected. Alsoy
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1f the substitution of feed grains for wheat or wheat for feed grains

is profitable, the optimum amount. of substitution must be determined,
Répresentative Farms

The system develQped in this $tudy producés optimal organizations
for repreéentatife farms as well as actual farms, Avdiscussion of the
representativé farm apprqach and a description of the representative
farm- resource situations selected for north central Oklahoma are pre-
sented in;tﬁis section,

| The’ideé bf usiné;akreprgééntative or typical farm is not new in
farm manageﬁentfeducatioh and_as an ald to individual‘farm decision-
making..'Carter [2] and Conneman t4,4p, 49-587 héve surveyed the use of
representative farms or firms in economics and each trace the develop-
ment of this,approach to Alfred Marshall, Thus, the abproach was first
used in the explénatidn of economic theory, _Bepresentative farms were
‘used éxtensiveiy in **type. of farming" studieé by farm management per-—
sonnel in the 1920's and1193095."He§é? budgets of typical farms and
examples of budgetihg.methOds to $how readjustments of typical farms to
different,pricesvwere,pfesented; For example, see Elliot [7]° Repre-
éentative Tarms were also ﬁéed in early supply response studies where
expected fesponseé-of individual farms té price changes were determinea
by budgeting., For éxamﬁlev see Mighell [18]. Budgeting was later re-
placed by linear programming in various supply response studies of the
1950's and 1960's, Extension farm méhégément specialists over the
_years have made eitensive use of the representative farm approach in
their educational programs with fafmersal Thus, the representative farm

approach has been applied in various ways from the early days of
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agricultural economics until the present time.

Various criteria‘have been ﬁsed'in'the selection of representative
farms or firms. Marshall'dealt with an Waverage"firm in his investi~
gations. The farm managemént persdnnel carrying out the "type of
farming® studies'saw farm ofganization as an important factor in group-
ingkfarms.b'The réséarchefs‘wérking with éupply response studies have
generally been interested in the land, labor,and capital résources as
classification or grquping'criteria; Conneman t4, pp. 65-70] catego-
rized three methods of constructing tyfigal farms, Thése-wére: the
averagé resdurce’method, the most limiting resource method and the
resource ratioc method. Cafter [2, p. 1454] pointed out tﬁat the method
of selection should be tied éloselj to'the purpose for which the repfe“

sentative farms are selected.

Delineation of Represenﬁative Farm Resource Situations

The role of representative farms, or resource situations, in this
‘study is to'provide guides fof individual farm décision-making. The
selection criteria relate‘to the efficient dissemination of information,
. Bach representéti&e'farm resource situation should be similar to as
many individual resource situations as possible, If this is accom=-
plished, information gaihed from énd teéhniques used on representative
~ farms may be genefalized'to A lérge rumber of actual farms. Unlike the
”tyﬁe of farming" étudies5 farm organizatio@ was not a prominent cri-
tefion in the selection qf representative farms for this study.
Instead,’primary emphasis was placed on obtaining representative re-
soufce,situations; Since most>o£ thé feasible altefnatives for the

~ north central Oklahoma area are land based, land could be classed as a
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rost limiting‘resoupce" and becomes a prime factor in the selection
of.representative reséﬁrce situations in this ares.

Three representativé farm resoufce situations were developed for
this area in an,eérliér study [10]., These resource situations were
evaluated-by extension agricultural economics personnel who were famil-
iar With‘the aréa, fof'uéé as representative farms in a farm management
education prdgrama :The‘extenéion personnel felt that these farms were
represéntative.vathékresource situations on many individual farms,
| They exbfésse&‘the thought that a second group of farms, similar in
resource mi#, buf larger in éize,ma& be desirable.. As a result of this
suggestion, variable resource.programs‘were’ruh on éach of the three
resﬁurcé situafiéns in an effort té détermine the effect of increased
amounfs of‘land‘én'farm organiZation, Essentially, no changé in farm
arganization was noted'aS the;soii‘resourée base was varied from 1its
existihg éize"to'tWice.ité existing siZé;“Ffam théée results, iﬁ’was
concluded that one-sizg group would be sufficient and that proportional
chénges.in'optimﬁm'pléns fér farms in this gfoup could be.manually'
computed in order to'achievévopﬁimum plané fér'larger farms.,

Acreage Bases forvéroﬁs involved in_governmen£ farm programs were
establishedbfrom égficultural Stébilization and conservation service
(ASCSj déta for cQunties'in the area;‘“Pfoporfioné-of base.acreage to
total crop aéreage in;each county were computed and applied to thevrepm
resentative éoil resource situétions, Acreages of clay - E and loam =
E are 1n¢luded‘in the native pasture acfeages on the representative
farms. | | o |

In the:computation of projected ylelds for the representative

farms, as in the establishment of acreage bases, it was necessary to
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consider the cropping plans which have been typical in the area, This
was necessary because the ASCS data used in the decislon-making process
is based on the farm organization and crop productivity over some
specified period in the past. Usually, it is a period of 3-4 years
prior to the year for which plans are being made. To establish esti-
mated projected yields of barley, grain sorghum, and wheat, for the
representative farms, 1t was assumed that wheat had been planted on the
best land, Graln sorghum and barley were given second and third prior-
ities for land, respectively. Due to the small size of grain sorghum
bases on farms in the area, grain sorghum and barley received essen-
t1ally the same quality of land. Individual farm projected yields were
then computed from the ylelds glven for the varilous soil classes as
reported in Processed Series P-550 [5]. *

Previous linear programming results in this area [19] and partial
budgets show that alfalfa is profitable in relation to other crops
in the area. But, due to moisture limitations and labor acquisition
problems during hay harvest periods, alfalfa acreage 1s absolutely
limited to 20 per cent of the cropland on the representative farms.

The representative farm situations selected for this study are
shown in Table II. As noted earlier, they are not stored in the data
bank, Instead, they are punched on cards and submitted in each computer
run In the same manner as actual farms.

Production activities and government program related functions
have been discussed in this chapter. Other activities and constralnts
which serve accountlng inventory, transfer or buy-sell functlons will
not be discussed. The linear programming model as developed in this

study is presented in Appendix Table XVI, Explanations of activity
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REPRESENTATIVE FARM RESOURCE SITUATIONS
SELECTED FOR NORTH CENTRAL OKLAHOMA
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ResOurce‘Situation

Clay and
Unit Clay Loam Loam
Land - Total Acre 520 560 560
Clay - B Acre 114,5 Lz 6
Clay - C Acre 18%.8 69.8
Clay - D ‘ Acre 74,2 28,2
Clay - Native Pasture Acre 1474 122,4
Loam - A Acre 201.1 85,2
Loam - B Acre 142,1 60,2
Loam - C Acre 73.1 z1,0
Loam -~ D Acre 15.3 6.5
Loam - Native Pasture Acre 1284 11%.1
Labor - Total Hour 1858 1858 1727
Jan - April Hour 538 538 hos
May - July Hour 506 506 L7z
Aug - Sept Hour 352 %52 230
Oct = Dec Hour Leo Le2 429
Alfalfa Acreage Limit Acre 74,5 86,2 64,9
Government Program Information
Allotments or Bases
Barley Acre 47.9 55.8 k1.9
Grain Sorghum Acre 2.1 2702 27 .9
Wheat Acre 211.9 oL6 b 184.9
Conserving Acre 24,0 27,9 20,9
Projected Yields
Barley Bu/A 25.0 20,0 25.4
Grain Sorghum Cwt/A 12.3 15.7 13.8
Wheat Bu/A 24,8 27 Lt 27,1
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and constraint abbreviations are presented in Appendix Tables XIV and
XV, No B vectors are shown with the model. They are partially read
from cards and partiaily computed as a part of the.operating system

which is developed in Chapter III,



CHAPTER IIT

DEVELOPMENT OF AN COPERATING SYSTEM

This chapter destribes the development and operation of the com=-
puter programs which make up the operating system of the area farm
management information model. The operating system provides the link
between the linear programming model of Chapter II and the potential
farm management education program discussed in Chapter IV,

The obJectives of this study required a system which would not only
solve the linear programming problem developed in Chapter II, but which
would also perform the following functions with a minimum of profes-
sional and/or clerical staff time:

1. Print the linear programming results for direct

consumption by a lay audience.

?. Allow actual or representative farm resocurce situations

to be entered Into the right-hand side,

2. Allow revisions to production costs and product prices.

4, Allow revisions to input-output coefficlents.

5. Allow crop yields to be adjusted, using coefficlents of

variation,

6. Allow constraints to be added.

7. Allow activities to be added or deleted.

8., Make revisions in the objective function and right-hand

side resulting from inter farm differences in government
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program related data,
9, Make revisions in the obgective function and right-hand
side to reflect different governnment program participa-

tion alternatives.,

Alternative Approaches in Design

The altermatives which will be discussed in this sectlon deal
with: (1) methods of addressing activitles and constraints in core
storage of the computer; (2) methods of attaching verbal descriptions
when developing output formats: and (3) the amount and nature of inter-
pretation and report printing which should be done by computer.

Two methods of addressing activities and constraints were consid-
ered in this study: (1) addressing by location, 1.e., the row and/or
column numbers of an array; and (2) addressing by a numeric or alpha-
numeric codé associated with each activity or constraint, The first
method is relatively rigid, as an activity or constraint added to the
body of the linear programming model would displace all of the activi=
ties to the right of if, or all of the constraints below it, Conse~
quently, the former addresses of those columns or rows would no longer
be correct, The second method is very flexible, as activities and
constraints are identified by code, and théir locatlon in an array is
immaterial. Thus, structural changes may be made in the model without
changing the addresses of existing activities or constraints,

Most standard library linear programs use some version of the more
flexible alternative, But when the whole area system is considered,
additional factors become involved in the ease of adding activities and

constraints and, consequently, in the selection of an addressing system.
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A conflict develops between the desire for a highly flexible addressing
system and the désire for a modél which will perform extensive pre=
solution revisions and post-solution report printing. Semi-automatic
pre-solution revisions and output format procedures discourage the
addition of aectivities and constraints,

There are several reasons why all feasible activities should be
Included in an area system at the outset, In an effort to minlmize the
need for making later additions. As noted in Chapter II, the necessity
of inventory rows and buy-sell activities associated with production
activities makes the addition of activities a cumbersome process. The
inclusion of automatic revision procedures, such as an automatic ad-
Justment in harvesting costs as a result of yleld revisions, facili-
tates the revision of existing activities but complicates the process
of adding new activities,

If the programming results are to be presented in a form which is
easy to interpret, desirable output formats may vary for different
types of enterprises. For example, with a stocker steer enterprise,
the dates, weights, and prices of purchase and sale, as well as the
feeding ration should be grouped in one section of an ocutput summary.
Howevery; if a dairy enterprise were to be added, a different output
format would be desired to provide a partial summary of that enterprise,
It might include annual milk production per cow, butterfat percentage,
and milk price, as well as the dairy ration. As a result, It would be
extremely desirable to include a dairy enterprise and provisions for
1ts output format in the development of the system. Otherwise, pro-
gramming revisions would be necessary in the system.

Other examples exishk. Thus, the structure of the model,
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prefsolution revisions and post-solution report printing discourage the
addition of newwaétivities, Either system of addressing could be used,
but ﬁhe addressing system which uses codes would require more extensive
and cbmpiex»programmingo Also, the main advantage of a flexible system,
fhe ease of adding new aétivifies énd constraints, is diminished by in-
cluding virtually ail feasib}e,activitieso

Pwo methods of attaéhiﬂgbverbal deécriptions when printing reports
were considéfed::‘(l)'read in each deséription on a header card or as a
card image on magnetic ﬁape? which also'contaihs the location or code
vof the item invﬁhe solutién wﬁich is‘to be printed; and (é) store
activity and constraint descriptions in core, portions or all of which
may be used ih»the'verbal portion of a report; The,output sequence may
be controiled by header cards or instruations on magnetic tape, . The
amount of werbal des&ription desired and the amount ofvcore Storage
availabié,may conflict 1f the latter méthéd is chosen. Multiple usage
of a giveﬁ item in a solution makes the use of activity‘descriptions
difficult. If a mer% listing of activity levels were desired, no
difficulty Qould afise. But, for exampj_e9 a crop agtivity level may be
used ih a summary sectidnipf’avreport where all production acti&ities
of that crop aré grbupéd9 in a deﬁailed section wheré crop production
'is analyzed by éoilrtype and'cfoﬁ jieid and 1t also may be used in a
section thch énalyzés'that‘cropga role in government prﬁgram participa-
‘tiono Thﬁs, a faifly infriéate syStem of activiﬁy and constraint
descriptions must be devised to satisfy their multiple uses. The first
method allows descfiptiOHS to he tailéred to each section of the
report, but the deck of header cards or the tape must be revised if

activities or constraints are changed.
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The degreebof interpretation and réfinement in repdrf printing has
been touched upon,.as it is a factor iﬁ the_ch@ice.of methods of
addreésing acfivities and constraints and ofvmethods.for attaching
verbal descriptions. The desifed‘functién,of the érea»system becomes
importanf here, If'ihdividual férm iiﬁear programming were the prime
VFPUrposé.bf the system, and all programming results were interpretéd and
explained.tc farmers by‘én area or‘sfate extension specialist,‘é highly
flexible system with little interpretation éould be uSed, But, addi-
tional computerizéd‘intefprétatioﬁ_and_report printing would allow the
fersdnnel tovoperate more.efficiénfly and allow farmers to reread the
results'in the‘absence of th¢ specialist° Conversely, 1f it is desired
to maké repetitifé runs of represéntatiVe'farMS which may be photo-
graphically re?rodpced for_airect~consumption by a lay audience, as
much‘interprétation and reporf printing as possible shoﬁld be done by
: compuﬁef;’ "J | |

‘The above aré alternatives in ﬁechnique_which may be considered,
The purposé of thé system; the chafaéteristicsﬂéf an individual system
and the computer which is available are iﬁportaﬁt deferminants in

choosing among the alternatives.
Design Characteristics of the Operating System

The system desired would allow efficiéntg repeated runs of repre=
sentative farms and brdduce aﬁ outpuﬁ that could be read and inter-
preted by a lay audiénce, Individualbférm linear programmiﬁg
capabilities were also desiréda |

The location method of addressing activities and constraints was

chosen, In an attempt to mske this method more flexible, dummy
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activities were placed at intervals in the linear programming model
(see Appendix Table XVI), The dummy activities allow a limited number
of activities to be added without causing the existing activities to be
relocated. The dummy activities also allow added activities to be
placed adjacent to activities of a similar type to expedite summing of
activity levels, For example, all crop activities are located in one
portion of the model, Tptal cropland used may be computed by summing
all activity levels in that portion.

Dummy constraints would cause infeasible solutions in the‘simplex
subroutine, Thus, row additions must be made at the bottom of the
matrix., Activities and constraints dealing with government programs
were placed in the right-hand and lower portions of the linear pro-
gramming model, respectively. They would be the most probable ones to
be deleted or added. An additional alternative for adding activi-~
ties exists. An activity or a set of existing activities may be
deleted and replaced with a new activity or set of activities,

The header card method was chosen for attaching verbal descriptions
to 1tems in the optimal solution, Each header card contains the werbal
description for one line of a computer-printed report and a code which
identifies an activity or constraint and any calculations which must be
made prior to printing., A minor modificatlion would allow these descrip-
tlong to be read from tape in card image form,

The method of building verbal descriptions in the computer-printed
reports from activity descriptions was not selected, as 1t would not
have been possible to store the activity descriptions in core storage
of the computer. Further, a direct access peripheral storage unit was

not avallable for use in storing activity descriptions,
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The guiding philosophy in designing the reports generated by the
system was to ignore programming problems and to develop a report
format which the author and extension farm management personnel felt
that farmers could understand, This was an attempt to write the report
for the audience and not let the customary order or characteristics of
computer output influence the order or format of the report. IEmphasis
was placed on simplicity. Only selected information is chosen from the
linear programming results for use in the report which is intended for
consumption by farmers., The detailed solution, shadow prices, cost
ranges and the A, B, and C arrays all may be printed out in addition to
the simplified report. This additional information enables qualified
persons to glean more detall from a solution than appears in the sim-

plified reports.

Selection of an Optimizing Program

A standard linear programming routine [15] was utilized in devel-
oping the linear programming model presented in Chapter II. This
routine became limiting, nowever, when an attempt was made to develop
cutput format procedures and it did not zllow the computation of inter-
nal revisions to the matrix. The printing of simplified reports with
this routine was possible, but it was tedious In comparison to an
alternative method. Also, the standard linear programming routine did
not ensble cost ranges to be used in simplified report formats or the
results of parametric price ¢f resource programs to be placed In a
simplified format., As a result of these inadequacies and the avall-
ability of an alternative routine, the standard programming routine was

not used further, except as a periodic check on solutions computed by
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the alternative routine.

A FORTRAN subroutine which employs the revised simplex method was
selected as the optimizing program for use in this study [3] [6, p. 210].
The selection of this subroutine allowed matrix revisions to be com-
puted and the output to be printed in a readily readable form, using
the FORTRAN - IV computer language. Cost ranges were not readily
available from the subroutine, but they could be computed in the main
FORTRAN program using arrays generated by the subroutine.

The computer used for this study is an IBM 7040/44 with 22,768
words of core storage. The peripheral equipment consists of a printer,
a reader-punch and seven magnetic tape units,

Prior to discussing the functions of the programs in the eoperating
system, it 1s necessary to define certaln arrays which are referred to

repeatedly. The arrays, their dimensions and contents are given below,

Array Dimension Contents
A 65 x 170 Input-output coefficients
B 65x 1 B Vector or right-hand side -- contains

constraint values.
ALTB 65x 1 An slternate B Vector from which B Vectors
for individual runs are constructed.
c 170X 1 C Vector or objective function ~- contains
costs for each activity.
ALTC 170% 3 An alternate C, or cost, vector from which
C vectors for individual runs are constructed,
COST 80X 14 Itemized costs for production activities.,
YIELD 65x 9 Coefficients of variation for yields in

crop activities,
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The Information Loading Program (INFOLD)

The INFOLD program (Appendix Table XVIII) builds the A, ALTC, COST,
and YIELD arfays'frpm card input. These arrays plus arrays and vari-
ables containing alphanumeric-descriptions of constraints and activi-
ties, constraint type idéntifications and the diménsions of the linear
programming model afe wfitﬁen oﬁ a magnetic tape. The remaining pro-
grams all use this type to inpuﬁ‘the above data. After aﬁ initial run,
the information loading program ié subsequently ﬁsed only when it is

desired to revise .the arrays dn-magﬁetic tape°
The General Purpose Subrbﬁtine (FMPLAN)

The FMPLAN subroutiﬁe (Appendix Table XiX) satisfies several of

. the reguirements listed.at the beginning of this chapter and is used in

each of the‘@ain pfograﬁs? A generalized flow charﬁ of this subroutine

is présented7in Figﬁre 2, Numbéred steps in the flow chart are referred
to periodically in the descfipﬁion ofbthe subroutine operation.

Prior to cailing this subroutih@; a éard is read in.the‘main pro=-
gram (Step 1) which determines the objec%'ve‘functidn (IOBJ) and nature
of the right-hand side (IRHS) or B vector Which are to be used for the
run, The allowable wvalues of’thesé variables and their interpretation
by the subroutine are as folloﬁs:

‘IOBle . Use #he objective fﬁmction which includes only

variable production costs.

IOBJ:Q Use ﬁhe obgective function which includes

variable production costs and fixed machinery
‘costs. |

IRHS=1 Non_participation in government programs.,
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IRHS=2 Participate in the wheat program only.

IRHS=3 | Participate in the wheat and feéd grain programs,
Also, the values of four variéblas, IREV, IBVC, ISUB, and IPARAM are
set before calling the subroutine (Step 2). The interpretation of
these variables becdmes evident in the description of the subroutine

operationﬁv

‘The Data Revision Routine

If IREV equals zéro, the steps described in this section are by-
passed., This feature is neceséary, as the subroutine may be called
repeatedly in a main program such as the»paramétric price program where
matrix revisions are not;desired at.each solution point. Thus, IREV is
set equal to one for thevoriginal call and set equal to zerc for subse-
quemtvcalis in'the same main pfoérama

If IREV=1, A, ALTC, COST, YIELD and other arrays and variables
containing alphanumerié‘deSCriptions of‘éonstraints and activities,
constraint type identifications and the dimensions of the linear pro-

ramming model are read from magretic tape (Step 4).
& 5

Y

If additional revisions are desired after an initial solution,

n

setting IREV=2 Wili‘causé the tape reading stép (Step 4) to be bypassed.
Thus, the revisions made for the initial solution would not have to be
repeated,

A series of cards is then read (Step 5) which revises the A,
ALTC, and COST arrays, bullds the ALTB vecﬁor and‘prqvides necessary
information relating to government programs (Step 6). The variables
read on each card are: IVA9 I, J, K, VALUE (1), VALUE (2), and VALUE

(). Variable IVA is used as an indicator to determine the use of the
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other variables on the card. The last 40 columné of each card are used
for an optional verbal description of thevrevisio.n° The various types
of revisioné whiéh are possible, the varlables necessary to execute
them and the card format are summarized in Table III, The title of
fhe run% the revision cards and the optional descripfions are listed at
the beginning of each run so thaﬁ the revisions may be verified easily
on the printed output:(Table IV), The revisions should be made in
order, by the IVA codég‘as certaln revisions destroy information
needed‘in order to make.other revislons, override previous revisions,
or require information furnished in prior revisions.

Certain of the revision cards must appear in each run, as the B
vector is built from data fed into the subroutine at this point,
These cards are 1ndicated by a footnecte in Table III., Cards with IVA=9Q
are also required i1f participation in gbvernment programs is desired
{IRHS=2 op 3)0. Following is é more detailed description of the revi-
sion options which are possible in steps five through fifteen of this

subroutine,

Revisions and Inputs to A, ALTB, and ALTC, Individual Iinput~

cutput coefficients may be replaced in A and costs may be replaced in
ALTC, No B vector or right-hand side is read from tape. The values
for the physical restrictions and certain govermment program informa-

tion must be read from cards on which IVA=D,

Production Cost Computations., When using the model for individual

farm linear programming, or for certain experimental runs with repre-
sentative farms, revisions in c¢rop and livestock production costs are

often necessary. Crop yileld revisions may cause a change in



TABLE III

THE USER-CONTROLLED FUNCTIONS OF THE GENERAL PURPOSE SUBROUTINE,
THE VARIABLES NECESSARY TO EXECUTE THEM AND THE CARD FORMAT

Col. 1-2 Col. 2-4% Col. 5-7

Iva

I J

Col. 8-10 Col., 11-20 Col, 21-20 Col. 21-40
K VALUE(1) VALUK(2) VALUE(2) Function

a
X

x Place VALUE(1) in row I and Col, J of 'A!
Place VALUE(1) in row I of 'ALTB!

% x Place VALUE(1l) in row J and Col. I of 'ALTC!
If K £ 0, place VALUE(1l) in row J and Col. K of 'ALTC'

- x x x If VALUE(1) # O, place it in .row J and the Col, of 'COST!'
corresponding to the ti code® in I.
If VALUE(2) £ O, the corresponding elements of 'COST' are
scaled by a factor of VALUE(2)
If K £ 0, rows J through K are adjusted in the above
manner, instead of row J only

x x x Place VALUE(1) in COMB(1), where 1=1,2,%. This is the
custom combine rate; VALUE(1)/acre + VALUE(2)/bu. over
VALUE(3) bu,/acre.

x Place VALUE(1) in COMB(4), This i1s the custom grain
hauling rate per bushel

x x Place VALUE(1) in BALE(1), where 1=1,2. This is the custom
rate for baling and hauling hay per ton

x x Adjust the crop yield in inventory row I of 'A', from columns
J through K the number of standard deviations and the
direction specified in VALUE(1)

x x x Place VALUE(1) in GOV(1,J), where 1=1,2,3
J=1 implies projected yields for barley, gr. sorg. and wheat
J=2 implies Co. loan rates for barley, gr. sorg. and wheat



10 x x° . Delete columns (activities) J through K of ‘'A!
- If K=0, only delete Col, J

11 X Add a row (constraint). The name of this row is in
Col. 41-44 of this card 7
I=the new number of rows in 'A', 'ALTB' and 'B'

12 x P Add a column (activity). The name of this column is in
Col. 41-44 of this card
J=the number of the added column
If this column is to be added to the right side of
'A', set K £ 0, then J= the new number of columns in 'A'

12 x b4 X ’ Move rows I through K and columns 1-65 of 'A' to 'YIELD',
starting in Col, J, after zeroing 'YIELD'

14 Convert yields in Col. I of 'YIELD' from cwt. to bu,

99b End of deck

8xt1s indicate non-zero fields,

bThese cards must be included in each run.

c

Optional.

dThe card should contain only one of these elements.

®The t1 code is a portion of the coding system used in the Computerized Oklahoma State Farm Income and
Detailed Enterprise Record System, Ag. Econ, Dept., Oklahoma State University.

fIf this card £s not included, a custom combine rate of $2.50 per acre plus $.05 per bushel over 20 bu,/acre is assumed,
€If this card is not included, a custom grain hauling rate of $.05 per bushel i1s assumed.

hIf this card is not included, custom hay baling and hauling rates of 34.80 and $2.70 per ton, respectively, are assumed.
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TABLE IV

A SAMPLE LISTING OF INPUT INFORMATION FOR THE GENERAL
PURPOSE SUBROUTINE

560 ACRE NORTH CENTRAL OKLAHOMA CLAY AND LOAM FARM
RHS ELEMENTS, COST REVISIONS AND®A*MATRIX: REVISIONS

>

I J4 K VALUE{1) VALUE{2) VALUE(3}

2 -0 -0 43,6000 -0.0000 ~=0,0000 ACRES OF CB LAND
3 -0 -0 69,8000 ~0.0000 -0.0000 ACRES OF €CC LAND
4 =0 =0 28,2000 =0,0000 ~0,0000 ACRES OF CD LAND
5 -0 -0 122.,4000 -0.0000 -0.0000° ACRES OF CP LAND
6 -0 -0 85,2000 -0,0000 -0.,0000 ACRES OF LA LAND
7 -0 -0 60,2000 ~0+0000 ~0.0000 ACRES QF LB LAND
8 -0 =0 31.0000 -0.,0000 -0.0000 ACRES OF LC LAND
9 =0 =0 6.5000 =~0,0000 ~0.0000 ACRES OF LD LAND
10 -0 -0 113.1000 -0,0000 -0.0000 ACRES OF LP LAND
12 -0 =~0 495.0000 -0.0000 -0.0000 HOURS OF JAN-APR LABOR

13 -0 =~0 473,0000 -0.0000 -0,0000. HOQURS: OF MAY-JUL LABOR

14 -0 <0 330.0000 =-0.0000 =0.,0000 HOURS DOF AUG-SEP LABOR

15 ~0 =0 429.0000 =0.0000 ~0,0000 HOURS OF OCT-DEC LABOR

11 -0 -0 64.9000 ~0.0000 -0.0000 ALFALFA ACREAGE LIMIT
a?r -0 -0 41,9000 -0,0000 ~0.0000 BARLEY BASE
3 -0 27.9000 ~0.0000 ~0,0000 GRAIN SORGHUM BASE

39 ~0 -0 184.9000 -0.0000 -0.0000 WHEAT ALLOTMENT
40 -0 =0 20,9000 ~0,0000 -0.0000 CONSERVING BASE

-~0.8500 -0.0000 =0.0000° REVISE BARLEY PRICE

~1.6500 =0,0000 ~0,0000 REVISE GRAIN SORGHUM PRICE
=1.2000 -0.0000 ~0.0000 REVISE WHEAT PRICE
-27.0000 ~0.0000 ~0.,0000 REVISE OCT STEER PRICE
-25.0000 ~0,0000 ~0.,0000 REVISE OCT HEIFER PRICE
-13.0000 -0.0000 ~0,0000 REVISE JUN COW PRICE
-28,3000 -0.0000 ~0.0000° REVISE JUuL STEER PRICE
~-26,3000 -0,0000 =0.0000 REVISE JUL HEIFER PRICE
-14.0000 ~0.0000 =0.0000. REVISE JAN COW PRICE

27.0000 ~0.0000 ~0.,0000 REYISE OCT STEER BUYING PRICE
~-25%.0000 -~0.,0000 =0.0000 REVISE MAR STEER PRICE
~-25,0000 ~-0.0000 =0.0000 REVISE MAY STEER PRICE
-24.0000 -0.0000 ~0.0000 REVISE OCT STEER PRICE
-0. 1 =0 2543800 13.8000 27.1000 PRODJECTED YLDS--BARLSORG,WHEAT
-0 2 -0 0.8000 1.6100 1.2500 LOAN RATES —=~BARL s SORGs WHEAT
-0,0000 «0.0000 ~0.0000 PLACE ROWS 18-22 IN 'YIELD®
-0,0000 -0.0000 ~0.0000 CONVERT GR SDRG YIELDS TO BU.
-0,0000 -0:0000 ~0,0000
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harvesting costs. Machinery, fertilizer, or seed costs may also re-
quire revision., In the linear programming model, these and certain
other costs are usually summed and placed in the objective function.
If one individual cost item is changed, the adJjustment is typically
made by adjusting the total figure in the objective function.

This subroutine reads in an array (COST) in which the variable
costs for each production asctivity are listed in nine categories. These
expense categories have been assigned TI codes from the computerized
Tarm record system at Oklahoma State University. <Cost revision may be
made by TI code number and adtivity when IVA=l,

As indicated in Table III, a revised cost may be placed directly
in the array for a specified activity or set of activities. Also, a
glven cost may be adjusted by a constant factor for an activity, or set
of activities., The latter feature is useful when it is desired to
adjust all costs of a certain category by a constant factor. An exam-
ple would be a five per cent increase in machinery operating costs.
This could be accomplished for all or part of the production activities
by inserting one card in the revision deck.

The array COST is fourteen columns wide and eighty rows long
(Table V), The columns correspond to cost categories while the rows
correspond to production activities. The first ten columns are occu-~
pied by the cost categories previously mentioned. Machine hire occu-
pies two columns, one for grain ¢rops and the other for hay crops, The
eleventh column is blank and may be used for additional costs which may
not fall into one of the nine categories. It may also be useful in
cases where it is desired to add some constant to the cost of an active-

ity or set of activities. A TI code of 00 corresponds to this column,



TABLE V
DETAILED PRODUCTION ACTIVITY COSTS AS PRINTED BY THE GENERAL PURPOSE SUBROUTINE

DETAILED PRODUCTINN ACTIVITY COSTS

TI CODE 44 45 46 47 53 51 42+52 54 58 00
MACHINE HIRF
CNMMBINE
$ 3.50/A BALF
+ $.05/8U $ 4.30/7 TOTAL

AVER20.RU MISC, MACHY TAXES FRT. VARTABLE FIXED
FERT~ HAUL HAUL DPER. VET-  QPER.  {LVSTK  AND PRODUCTN MACHINERY TOTAL

ACTIVITY FEED SEED LIME  $0.05/BU & 2.7C/T EXPENSE MED  EXPENSE  ONLY) MKIG.,  --—-—- cosT cosT
1 71.CBA -0.0D 2.25 7.49 5.70 0.G9 -C.00 -0.00 2.75 -0.00 ~0.00 0.+00 18.19 2.48 20.67
2 71.CCA  =0.00 2.25 7.49 5400 0.C0 -C.00 -0.00 2.75 -0.00 -0.00. 0.00 17.49 2.48 19.97
3 71.LDA -0Q.00 2.25 7.49 4,50 0.00 ~0.0D0 -0, 00 2.75 =0.00 =0.,00 0.00 16.99 2.48 19.47
4 T1.LAA  =-0.00 2.25 T.49 5.90 0.00 -0.090 -0.00 2.75 -C.B0 =GC.OC 0.00 18439 2.48 20.87
5 T1.LBA =0.00 2.25 7.49 5.50 0.09 ~0.00 =0.00 2.75 -0.00 -~D.O0 0,00 17,99 2.48 20.47
6 Tl.LCA -0.00 2.25 7.49 5.10 0.CC -0.00 -0.00 2.75 =0.00 —0.00 0.00 17.59 2.48 20.07
7 71.LDA  =0.00 2.25 T.49 4,73 0.00 -0.00  ~=0.00 2.75 =0.00 -0.0C 0.G0 17.19 2.48 19.67
8 7T3.CRA  =-0,00 1.00 5.50 5.50 D.00 -0.00° -0.00 2.63  -0.00 =0,00 0.00 14.63 2436 16.99
9 73.CCA  =0.09 1.00 5.50 4,70 0.00 ~0.00 -0.00 2.63 -0.,00 -0.00 0.00 13.83 2.36 16.19
10 73.CDA  -0.00 1.09 5.50 4,30 0.Co -0.00 ~0.00 2.63  =-0.00 -0.0C 0.00 13.43 2.36 15,79
11 73.L8A  -0.00 1.00 1.98 5.70 0.00 -0.90 -0.00 2.63  -C.00. ~0.00 0.00 11.31 2.36 13.67
12 73.LBA  —0.00 1.90 1.98 5.30 0.00 “0.00 -0.060 2.63  =0.00 -0.00 0.00 10.91 2.36 13.27
13 73.LCA  =0.00 1.00 1.938 4.90 2.00 -0.00  -0.00 2.63 -0.00 =-0.0C 0.00 10.51 2.36 12.87
14 73.LDA  -0,00 1.07 1.98 4,45 0.00 -¢.0C  -0,20 2.63 =0,00 =-0.00C 0.00 10.06 2.36 12.42
15 76.C8A -0.00 2.25 7.49 5.30 0.00 -0.00 -3400 2.75 =0.00 =-0.00 0.00 17.79 2448 20.27
16 76.CCA =-0.CC 2.725 7.49 4.60 0.00 -0.20  =0.00 2.75 -0.00 -0.00 0.00 17.09 2.48 19.57
17 76.CDA  ~0.00 2.25 7.49 4430 0.060 -0.00  ~-0.90 2.75 =0.00 -0.00 0.00 16.79 2.48 19.27
18 7T6.LAA  =0.00 1.87 7.49 5430 0.C0 ~0.G0 -0.00 2.75 =0.00 -=0.00 0.00 17.41 2.48 19.89
19 76.LBA —-0.00 1.87 7.49 5.00 0.00 -0.09 -0.00 2.75 -0.00 -0.00 0.00 17.11 2.48 19.59
20 76.LCA  —0.00 1.87 7.49 4,70 0.00 -0.00 -0.00 2.75 -0.00 -0.00 0.00 16.81 2.48 19.29
21 76.LDA  —0.00 1.87 7.49 4,40 0.00 ~0.00  -0.00 2.75  -0.00 =0.00 0.00 16.51 2.48 18.99
22 803CBA  -0.00 2440 7.48 0.00 19.50 -0.00 -0.00 3.90 -0.00 -0.00 0.00 33,28 3.12 36,40
23 803CCA  -0.00 2.40 7.48 C.00 15.00 ~0.02  -0.00 3.90 -0.00 -C.00 0.00 28.78 3.12 31.90
24 803CDA  ~-0.00 2.40 7.48 .00 12.00 -0.C0- =0.00 3.900 -0.00 =0.00 0.00 25.78 3.12 28.90
25 803LAA  —0.00 2.40 2,96 0.00 22.50 -0.80 =0.00 3,90 -0.00 -0.00 0.00 32.76 3,12 35,88
26 803LBA  ~0.00 2.49 3.96 0.00 19,50 -0.00 =-0.00 3.90 -0.00 =0.00 0,00 29.76 3.12 32.88
27 803LCA -0.00 2.40 3.96 0.00 16.50 -0.00 —=0.00 3,96  ~0.00 -0.00 0.00 26.76 3.12 29.88
28 803LDA  -C.00 2.40 3.96 0.00 13.50 -0.00 -0.00 3.90 -0.,00 -0.90 0.00 23.76 3,12 26.88
29 81.CBA  -0.00 2.50 4437 0.00 18.75 -0.00 -0.00 6.39 —-0.00 =-0.00 0. 00 32.01 4434 36.35
30 81.GCCA  -0.00 2.50 4,37 0.00 15400 ~0.00  =0.00 6.39 -0.00 =-0.00 0.00 2B.26 4,34 32.60
31 B8l.LAA  -0.00 2.50 2.66 0.00 19.50 -0.00 -0.90 6.39 -0.00 -0.00 G.00 31,05 4434 35,39
32 Bl.LBA -0.00 2.50 2.66 0.00 18.00 -0.00. =0.00 6.39 -0.00 -0.00 0.00 29.55% 4,34 33.89

33 Bl.iCA -0.0C 2¢59 2.66 0.00 16.50 ~0.00 -0.00 6.39 -0.00 -0.00 0.00 28.05 4.34 32.39



800CBA
800CCA
800CDA
800LAA
800LBA
800LCA

- 800LDA

85.CBA
85.CCA
85.CDA
85.LAA
85.LBA
85.LCA
85.104
BSWCBA
85WCCA
85WCDA
85HLAA
85WLBA
8SWLCA
85WLDA

-0.00
-0.00
~0.00
-0.00
-0.00
~0.00
~0.00
~0.00
~0.00
-0.00
-0.00
-0.00
~0.00
-0.6G0
~0.00
-0.00
~0.00
-0.00
-0.00
-0.00
~0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
-0.00
0,00
0.00
9.91
9.91
5.11
5.11
8.71
8.71
8.71
1.53
1.53
0.98
7.67
0.00
0.00
0,00
0.00

2.25
2.25
2.25
2.25
2.25
2.25
2.25
5.00
5.00
5.00
5..00
5CO()
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
-0.00
0.00
0.00
-0.00
-0.00
~0.00
-0.00
-0.00
-0.00
~0.00
~0.00
~0,00
-0.00
~0.00
000
0.00
0.00
0.00

7.49
7.49
7.49
7.49
7.49
7.49
7.49
4.78
4.78
4.78
3.96
3.96
3.96
3.96
4.78
4.78
4,78
3.96
3,96
3.96
3.96
0.00
0.00
600
0.90
0.00
0.00
0.00
0.00
~0.00
0.00
0.00
-0.00
-0.00
-0.00
~0.00
-0.0C
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
0.00
0.00
0.00
0.00

.00
0.00
0. 00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
c.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0. 00

0.00
0.00
0.C0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0,00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.C0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00

-0.00
-0.00
-0.00
-0.00
=0.00
-0.00

-0.00

-0.00
-0.00
-0.00
-0.00

~0.00

~0.00
~0.00
-0.00
~0.00
-0.00
~0.00
~0.00
-0.00
~0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
~0.00
0.00
0.00
1.40
1.40
1.40
1.40
-0,00
-0.00
~0..00
-0.00
~0.00
-0.00
~0.00
0.00
0.00
0.00
0.00

-0.00
-0.00
-0.00
-=0.00
-0.00
-0.00
-0.00
-0.00
~0.00
-0.00
~0.00
-0.00
-0.,00
-0.00
-0,00
-0.00
—-0,00
-0.00
~0.00
-0.00
~0.00
0,00
0.030
0.00
0.00
0.00
0.00
0.00
0.00
-0.00
0.00
0.00
3.36
3.36
3.36
3.36
2.20
2.20
2420
1.45
1.45
1,25
1.25
0.00
0.00
0.90
0.00

2.75
2.75
2.75
2.75
2.75
2.75
2.75
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
6.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
0.00
0.00
~0.00
-0.00
~0.00
-0.00
-0.00
-G.00
=0.00
-0.00
-0.00
-0.00
-0,00
0.00
0.00
0.00
0.00

-=0.00
-0.00
-0.00
-0400
=000
-0s00
-0.00
~0.00
~-0.00
-0.00
-0, 00
~0as00
~0..00
~0.00
=0..00
-0.00
~0.00
-0.00
~0. 00
-0 00
-0 00
0.00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00
~0.00
0. 00
0. 00
2.09
2.09
2.09
2456
174
1.74
le 74
1.81
1.81
1. 78
1. 78
0,00
0.00
0. 00
0. 00

-0.00
-0.00
-0.00

-0.00

-0.00
-0.00
-0.00
~0.00
~0.00
-0.00
~0.00
-0.00
-0.00
~0.00
~0.00
~0.00
-0.00
~-0.00
-0.00
~-0.00
-0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
-0.00
0.00
0.00
1.84
1.84
1:84
1. 79
4.90
4490
4,90
4.66
4,66
4420
44,20
0.00
0.00
0.00
0.00

0.00
0,00
0.00
000
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0400
0.00
0.00
0.00
0.00
0.00
0.00
0..00
0.00
0,00
0.00
0.00
0,00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12.49
12.49
12.49
12.49
12.49
12.49
12.49
11.88

11.88

11.88
11.06
11.06

11.06

11.06
11.88
11.88
11,88
11.06
11.06
11.06
11.06
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
0.00
0.00
18.60
18.60
13.80
14.22
17.55
17.55
17.55
9.45
9.45
8.21
14,90
0.00
0.00
0.00
0.00

2.48
2.48
2.48
2.48
2.48
2.48
2.48
1.91
1.91
1.91
1.91
1.91
1.91
1.91
1.91
1.91
1.91
1.91
1.91
1.91
1.91
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
~0.00
0.00
0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
0.00
0.00
0.00
0.00

14,97
14.97
14.97
14,97
14.97
14,97
14.97
13.79
13.79
13.79
12,97
12.97
12.97
12.97
13.79
13.79
13.79
12,97
12,97
12.97
12.97
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0000
2,00
0.00
0,00

18,60

18.60
13.80
14.22
17.55
17.55
17.55
9445
9 .45
8.21
14,90
0.00
0.00
0,00
0.00

6%
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When COST is read from tape, it contains the production costs as
derived from_circularé P-550 and P-459 {5] [11], with the exception of
machine hiré éxpensés,- Ir no.revisions are specified, the costs will
be used as read from the tape. |

Machine hire, or_cuéfbm rates, are‘read from cards with IVA equal
to 5, 6, or 7,  The cpmbiné réte 1s éiven in terms of a rate per acre
plus a féte pér'bushel; over somé‘minimu@ yieid per acre., Grain haul-
ing, hay baling, and hay hauling_fétés may also be_s;pecified° If
custom rates ére not:sbecified in»the revision deck, fates which are
indicated'ihvéirguiar PQEBO [5] are uséd; The custom rates are then
applied'fo crép‘yieldsg whichbmay or may noﬁ have been revised.

Machine hire e#penses are computed and placed in the appro?riate
columas of COST, >This feature allows harveét costs to be adjusted
éutdmatically if erop yieldé are‘reyiséd. :The first eleven columns of
COST are summed and théSe sums are placed in column twelve. Column
twelve now cohﬁaiﬁs the‘Variéble production costs pér unit of activity.
Thesé costs are fhen»moved t§ fhe‘corfésponding activity locations_in
column 1 of ALTé, Fixed machinery cpsts are located in column 1% of
COST and are also reéd ffoﬁ ﬁhe inpqt tapef.’These fixed costs may also
be. revised by'letting I:éQual 1%z in a CCST revision card, The fixed
machinery»co#fs are added to thelvafiable costs in column 12 and this
total is plaéedjin columni@° vThé tot&l costs in this column are moved
to column 2 of ALIC,

The above cpmputationa are made éfter the last revision card is
read (Step 8). Thus, the'compﬁtéd costé for ﬁroduction activities
would ovéfride any earlier’aﬁtempf-to directly revisg production active

1ty costs in ALTC, As will be noted later, an opportunity for final
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revisions will occur.

Crop Yield Variation. Crop yield variation 1s a prominent consid-

eration when determining farm plans in north central Oklahoma. Conse-
quently, the ability to revise ylelds easily was a promlnent
consideration when designing the system., Yield revisions may be
desired in order to reflect moisture outlook for a given season or they
may be made for experimental purposes 1n order to determine the effect
of yield changes on farm organization and income, Such experimentation
could yield an estimate of the cost of a wrong decision., One might
estimate the loss in income dué to organization which could result if a
farm plan were made on the basls of average yields and below average
yields actually occurred, Two methods of adjusting crop yields are
possible in this subroutine. First, individual yields may be set at
specified levels by making revisions to A on cards with IVA=1l., Second,
yields may be adjusted any number of standard deviations by using a
revision card with IVA=8, The inventory row that contains yields which
are to be adjusted, the beginning and ending activity and the sign and
number of standard deviations are specified on the revision card. A
separate card is necessary for each inventory row. The coefficients of
variation used in this routine and the suggested grouping of crops

whose yields should be varied together were presented in Chapter II,

Government Program Related Computations., Barley and grain sorghum

bases, the wheat allotment and conserving base are entered into ALTB on
cards with IVA=2, Projected yields and loan rates are entered on cards
with IVA=9, After the last card of the revision deck has been read,

several computations relating to government programs are made (Step 8).
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In ALTB, the minimum acreage diversion and additional acreage diversion
limits are computed, Limits on the amount of production of given crops
which are eligible for price support or certificate paymentsare also
computed. In ALTC, the amounts for additional diversion, price support
and certificate payments are computed. As with production costs, these
computed amounts override previous revisions to ALTC for these

activities.

Additiqn or Deletiqn of Activitles and Constraints. A card in

which IVA=10 indicates an activity or group of activities to be deleted.

A card in which IVA=1ll adds a constraint by adjusting the dimen-
‘sions of A, ALTB, and B and assigns a name to the added row, Coeffi-
cilents in this row must be added separately as revisions to A (IVA=1)
and ALTB (IVA=2). Up to five rows may be added. More than five may be
added by redimensioning the FORTRAN source program.

Similarly, activities may be added using a card on which IVA=12.
‘But, since several blank columns exist in A, activities may be added
without adjusting the dimensions of A, ALTC, and C, If, however, it
becomes necessary to add activitles to the right side of A, K i1s set at
some positive number, and the new columnar dimension of A must be given
in J. Twenty-two activities may be added without changing the dimen-
slons of A, Three activities may be added to the right side of A.
Again, more may be added by redimensioning the FORTRAN source program.
As indicated in an earlier section of this chapter, activities to be
added should be placed adjacent to similar activities. Crop production
activities should be contalned in columns 1 through 65 of A and live-
stock producfion activities should be contained in columns 66 through

80. These restrictions are necessary I1f the production costs are to be
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computed as described earlier.

Miscellaneous Functions° A card in which IVA equals 12 causes

YIELD to be zerced. This array formerly contalned the coefficients of
variation for crop ylelds., Crop ylelds from specified rows of A are
moved into YIELD for later use in machine hire computations, Since
graln sorghum ylelds, or yilelds of other c¢rops, may be hundredweight, a
card with IVA equal to 14 names a column of YIELD in which the ylelds
must be converted to bushels prior to machine hire computations.
Custom combining and hauling rates are in terms of bushels only.
Finally, a card with IVA equal to 99 signals the end of the revi~

slon deck, and the varilous computations mentioned above are executed.

Final Revisions (Steps 9-10). The user of the system is given an

opportunity to make final revisions to A, ALTB, and ALTC before the
optimizing routine i1s executed, These revisions override any previous
revisions or computed values In thése arrays. This feature is desir-
able for experimental purposes and for individual farm runs. For
example, the additional wheat diversion limit is automaticslly computed
as fifty per cent of the wheat allotment. But, In some cases the user
may wish to explore the result of limiting the amount of additional
diversion to thirty per cent of the wheat allotment., In this case, the
deglred numeric limilt would be computed by the user and placed in the
approprigte row of ALTB, In other instances, the user may wish to
place coamts on certaln activities which would be different from the
computed ones.

A card with IVA equal to 98 or 99 signals the end of this second

pogsible revislon deck (Step 11). This card is necessary even if no
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final revisions are desired, If IVA equals 99, the A and ALTC arrays
are printed (Steps 12-12), If IVA equals 98, the arrays are not
printed,

Subsequently, the costs in the column of ALTC corresponding to the

value of IOBJ specified by the user are transferred to C (Step 15).

Construction of a Right-Hand Side

As stated at the beglinning of the discussion of the FMPLAN sub-
routine, if IREV=0, no revisions will be made. Thus, the subroutine
operations described up to this point would be bypassed. The option of
bypassing the revisions 1s used when repeated solutions are requlred,
but only right-hand side changes or a single price change is made after
the initial solution is reached.

When execution of the FMPLAN subroutine reaches this point (Step
16), either after making revisions or after bypassing them, the value
of ISUB is checked. If ISUB=l, this indicates that the B vector, or
right-hand side, was altered by substitutions between the feed grain
and wheat bases on a previous run, and that the B vector must be re-
constructed (Steps 18-23) as it was originally, before the
substitutions.

Alterngtively, if ISUB=0C, IBVC is then checked (Step 17). If
IBVC=1, this indicates an initial run and it is necessary to construct
a B vector, IBVO=0 indicates a repetitive run and it is not necessary
to construct a B wector.

If construction of a B vector is required, it iIs built from ALTB

in accordance with the government farm program participation
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alternative specified by the user in his choice of a value for IRHS
(Steps 18-23),

After the B vector construction is completed or bypassed, IPARAM is
checked (Step 24). If IPARAM=l, a parametric price program is indi=~
cated and no B vectors are printed, If IPARAM=0, a B vector is printed
(Step 25) each time one is constructed or changed to accommodate

substitutions,

Execution of the Optimizing Subroutine and

Subsequent Checks on the Solution

The optimizing subroutine is executed (Step 27). When an optimal
solution is determined, the FMPLAN subroutine checks the solution for
infeasibility (Step 28). If the solution is infeasible, remedial mea-
sures are applied automatically (Step 29) and the optimizing subroutine
is executed again (Step 27). If the solution remains infeasible after
three such c¢ycles the FMPLAN subroutine is terminated., Infeasible
solutions occur rather infrequently, thus this remedisl process is not
usually activated,

When a feasible solution results from the cptimizing routine, and
1f IRHS=1 or 2 (Step 30), the subroutine 1s terminated (Step 33).
IRHS=% (Step 30), indicates participation in the government wheat and
feed grain programs and a check must be made to determine if substitu-
tion between bases Is profitable (Step 21). If any type of substitu-
tion is profitable, revisions are made to B, and ISUB is set equal to 1
(Step 32). The optimizing routine is then executed again (Step 27).
The resulting solutlon is again checked for infeasibility and the

profitability of other substitutions. When a feasible optimum solution



is achieved and no further substitutions are profitable, the subroutine
is terminated (Step 23). Upon termination of the subroutine, control
returns to the main‘program which uses the optimum solution in devel=~

oping a report.
The Individual Farm Data Form

The individuai farm data form'provides a sfstématic guide for
gathering the data requiréd»to linear program an actual or representa-
tive farm; Theée data aréa éf éour's»e‘B the data required for the FMPLAN
subroutiﬁe? The data form, as presentéd iﬁ Table VI, has been pre-
coded on pages i throughv}. The revision deck for the FMPLAN subroutine
is punched directly onto cards‘from the formo‘

This form may be thought of as haﬁing.four"stages‘h_ Page 1
comprises the first "stage' of the form. This page, with the exception
of the intereét rate éﬁd wage rates must be comp_léted° But, this.is
the extent of the mandatory 1ﬁem5 on the fdrmo A farm can be linearly
prégrammed with only the information presented on page 1,

The completion of further items or "stages', 5n the form is
optional., They allow the‘daﬁa'bankvinformatiGn tokbé revised to fit ax
individual situation more closely, Page'2§ "Stage® two, lists the crop
and livestock enterprises.in‘the data bank?vwith reference to their
data souréeso Enterprises which ér@wtofbe deleted are merely crossed
out, Page 3, "Stage® three, allows the‘ﬁser to spécify crop and live=-
stock prices and custom rates if thése in the data bank do not fit an
indi?idual sﬁtuationo

Page 4 of the form, "Stage' four, provides space for the user to

list additional revisions, in order to make these additional revisions,
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TABLE VI

THE INDIVIDUAL FARM DATA FORM

TITLE:
UNIT , CODE . AMOUNT
WA~ I" "3 TR TVALUETTY
LAND
CLAY~B ACRE 2 2 1 .
CLAY-G ACRE 2 3 1 e
CLAY-D . ACRE 2 4 )
CLAY-NATIVE PASTURE ACRE 2 5 1
LOAM-A ACRE 2 6 1 .
LOAN~-B ) ACRE 2 7 D
LOAM-C ACRE 2 8 1 —_—
LOAM C . ACRE 2 9 1 e
LOAM~NATIVE PATURE ACRE 2 10 1.
LABOR
OPERATOR AND FAMILY LABOR AVAILABLE
JAN-APR HOUR 2 12 1 .
MAY-JUL HOUR 2 13 1
AUG-SEP HOUR 2 1k 1 .
0GT-DEC HOUR 2 15 1 .
HIRED LABOR (CROSS OUT LINES WHICH DO NOT APPLY) ,
JAN-APR YES--Give wage rate per hour 3 1103 2 1 .
NO-- 10 103 XHXKHK
MAY-JUL YES--(ive wage rate per hour 3 11lok 2 1T .
‘ NO-- ' 10 104 XAKXXK
AUG-SEP YES--Give wage rate per hour 32 1105 2 S
) NO—= 10 105 XXXXKK
OCT-DEC YES--Give wage rate per hour 3 1106 2 b B
NO«- 10 206 XXAKXK
CAPITAL
" AVAILABLE (INTEREST FREE) DOLLAR 2 16 1 e
SHORT-TERM INTEREST RATE DOLLAR 3 1110 2 1 .
ALFALFA ACREAGE LIMIT ACRE 2 11 1 ——
GOVERNMENT PROGRAM INFORMATION
BARLEY BASE ACRE 2 37 1 .
GRAIN SORGHUM BASE ACRE 2 28 1 .
WHEAT ALLOTMENT ACRE 2 1 1 .
CONSERVING BASE ’ ACRE 2 o S A
PROJECT YIELDS
BARLEY | ACRE g 1 1 .
GRAIN SORGHUM- ACRE 9 1 2 e
WHEAT ACRE 9 1 b S,
LOAN RATES
BARLEY : ACRE 9 2 1.
GRAIN SORGHUM ACRE 9 2 > .
WHEAT ACRE 9 2 3 o
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LIVESTOCK ENTERPRISES (CROSS OUT THOSE NOT:TO BE CONSIDERED)

COW-CALF, SPRING CALVING
COW-CALF, SPRING CALVING
COW-CALF, SPRING CALVING
COW-CALF, FALL CALVING

STOCKERS, BUY
~ STOCKERS, BUY
STOCKERS, BUY
STOCKERS, BUY
STOCKERS, BUY
STOCKERS, BUY
STOCKERS, BUY

QCT-SELL

OCT-SELL
OCT-SELL
OCT-SELL
OCT-SELL
OCT-SELL
OCT-SELL

OCT
ocT-

OCT
MAY
MAY
MAR
MAR

REFERENCE? ____CODE

RATION™ (Page of P=459) IVvA I J K
1 %0 10 66
1,2 3 10 67
1,2,3 35 10 68
1,2,%,5 %6 10 69
o ol 10 70
-1,é‘ 25 10 71
1,5 26 10 72
1,2,3,4 28 10 3
1,2,3,4,5 29 10 74
1,2,3 20 10 75
1,2,5 -zl 10 76

1. - ” . '

Native Pasture-l;. forage sorghum or prairie hay-2; Small grain
pasture Oct-Mar 3
alfalfa stubble-5.

; Small grain pasture Mar-May 4; Sorghum or

" 20klahoms State UniVersiﬁy Processed Series P-459, July, 1963.

CROP ENTERPRISES (CROSS OUT THOSE NOT TO BE CONSIDERED)

BARLEY
GRAIN SORGHUM
WHEAT

FORAGE SORGHUM

ALFALFA

WHEAT PASTURE-GRAZE OUT BY MAY 1

SUDAN PASTURE

SUDAN FOR WINTER GRAZING

ALIOW "WHEAT-GRAZE QUT BY MAY 1" TO SATISFY DIVERTED ACRES

REQUIREMENT? Yes /__/

1

REFERENCEL

- cuz oms

(Page of P=550) ' IVA I _J K

s . ot sy iy 33 s E20

6,15 |
9,18
5,1k
10,19
8,17
 11,20
13,02
13,22

No /7 (100121 0)

10
10
10
10
10

10

10
10

Oklzhoma State University Processed Series P-550, Oct., 1966,



PRICES TC BE'USEDl

CROPS

BARLEY

GRAIN SORGHUM
WHEAT

WHEAT PASTURE
WHEAT PASTURE
ALFALFA HAY
PRATRIE HAY

LIVESTOCK |
COW-CALF SYSTEMS
SPRING CALVING
STEERS-485 1bs
HEIFERS-460 1bs
CUL COWS -
FALL GALVING
STEERS-500 1bs
HETFERS-460 1bs
CUL COWS
STOCKER SYSTEMS
STEERS-450 1bs
STEERS-600 1bs
STEERS-715 1bs
STEERS-775 1bs

CUSTOM HIRE RATES
COMBINE

TABLE VI (Continued)

(Plus a per bu. rate

for yields over
HAUL GRAIN .
BALE HAY
HAUL HAY

1

If prices are not s
State University Processe

gec
.S

TRANSACTION TIME UNIT

SELL BU
SELL CWT
SELL BU
SELL  OCT-MAR AUM
SELL  OCT-MAY AUM
SELL _TON

BUY TON
SELL OCT  CWT

SELL OCT  CWT
SELL | CWT
_SELL . JUL - CWT
SELL JUL  cw
SELL‘ CWT
BUY 0CT  CWT
SELL MAR CWT

' SELL MAY  CWT
SELL OCT  CwT
HIRE ACRE

| By
bu./acre) ‘
HIRE | ‘BU
HIRE TON
HIRE

TON

NAN

W W

A

SN W W

N

AN

Oy Ui\

~J

7

W W

AROAN

1

e = = =

81
82
83
85

84

86
87

90

s 50> 9 e e QD LD s ! o ) 2 S

1912
92 2

A
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93

94 2

96
97
98
99
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ified here, those appearing in Oklahoma
egries P=550 are used for crops and those
appearing in Processed Series P50 are used for livestock.
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the user must b¢ familiar with the activity and constreint locations in
L and the TI cost codes in COST, Any of the revisions listed in Table
III which are desired and which are not provided for on pages 1 through
% of this form are to be iﬂdicated on page 4. Thus, as one moves from
"stage' 1 to "stage™ 4, the amount of Information available for an
individual farm and the sophiStication»ofvthe'user with respect to the
system must increase, It 1s expected that "stage four" revislons would
be coded and/or checked by a professional staff member. It would be
possible, however, for thé desired revisions to be indicated in the
comment portion of abline for later coding by someone who was familiar

with the system.
The Government-Prbgram Comparison Report (GOVPRO)

As noted in Chapter II, gévernmént farm programs have been an
imporﬁant factor in farm planning decisions for several years. Changes
in program provisions have been relatively freqﬁentf dn occasion these
changes have been annoUncédvbnly a short time before the crops involved
were to be planted, bThe problems involved with choosing among govern—
ment program participation alﬁ@rnatives were deesmed Signifiéant enough
to ﬁerit‘a'separate‘output report format from the system. This report
aids the user in selecting a government program participation alterna-
tive., Once an alternative 1s selected, the detailed report, which is

discussed in the next section, may be run,
Part T

The report format is shown in Table VII. The clay and loam repre-

sentative farm was used in this 1llustration. Part I lists the



TABLE VII

THE GOVERNMENT PROGRAM COMPARISON REPORT

(o)}
N

560 ACRE NORTH CENTRAL OKLAHOMA CLAY AND LDAM FARM

PART I--RESOURCES AND RESTRICTIONS UNIT

LAND — TOTAL . =~ o ACRE
CLAY-B S et e ACRE
CLAY-C : ‘ - ACRE
CLAY-D AR ' ACRE
CLAY-NATIVE PASTURE ' ACRE
LOAM-A . I ACRE
LOAM-B = . ACRE
LOAM-C = - _ B . ACRE
LDAM-D : . . ACRE -
LOAM—NATIVE PASTURE ACRE

LABOR - TOTAL - : : © HBUR
JAN—-APR SR : : : - HOUR
MAY-JUL- - : . R HOUR
AUG-SEP . S SR HOUR
NCT-DEC: ' S ‘ HOUR

CAPITAL : L
INTEREST~FREE CAPITAL : _ DOLLAR
SHORT-TERM INTEREST :RATE : © -PERCENT

GOVERNMENT PRGGRAM INFDRMAT[GN
BARLEY BASE , © 0 . _ACRE
GRAIN SORGHUM BASE o .. ACRE
WHEAT ALLOTMENT R ' © ACRE
CONSERVING BASE . - ACRE
PROJECTED YIELDS :

BARLEY - ; BU/A
GRAIN SDRGHUM : CHAT/A
WHEAT - : - L BU/A
LCAN RATES , _ .
BARLEY - - S $/BU
GRAIN SORGHUM . : 3 $/CWT

WHEAT . o .~ $/BU

ALFALFA ACREAGE LIMIT ACRE

AMDUNT

560 .0
43.6
69.8
28,2
122.4
85,2
60.2
31.0

6.5

113.1

1727.0
495,0
473.0
330.0
429,.0

- 0.00
" 7.0

4l.9
184.9

20.9

254
13.8
2701'

0.80
1.61
1.25

64.9
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PART 1T--SUMMARY OF OPTIMUM FARM PLANS FOR THREE
GOVERNMENT PROGRAM PARTICIPATION ALTERNATIVES

NET RETURN To FIXED RESDURCES

CROPS
BARLEY
GRAIN SORGHUM
WHEAT
FORAGE SORGHUM
ALFALFA
WHEAT PASTURE-<GRAZE OUT BY MAY 1

SUDAN PASTURE=-FOR WINTER GRAZING

NATIVE PASTURE
TOTAL

LIVESTOCK _
COWS-=SPRING CALVING
STEERS-~BUY OCT-SELL MAY

LABOR (HIRED}
MAY-JUL Y

CAPITAL
TOTAL REQUIRED )
ADJUSTED TO AN ANNUAL BASIS

GOVERNMENT PROGRAM INFORMATION
MINIMUM DJIVERSION
BARLEY
GRAIN SORGHUM
WHEAT
ADDITIONAL DIVERSION
WHEAT
SUBSTITUTIONS
NONE

SOURCES OF GROSS INCOME
CROP. SALES
BARLEY
GRAIN SORGHUM
WHEAT
ALFALFA
LIVESTOCK SALES
COW~CALF SYSTEMS
STOCKER STEERS 0OCT-MAY
GOVERNMENT PROGRAMS
BARLEY PRICE SUPPDRT PAYMENT
SORGHUM PRICE SUPPORT PAYMENT
WHEAT CERTIFICATES
ADDITIONAL WHEAT DIVERSION

UNLT

DOLLAR

ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE

HEAD
HEAD

HOUR

DOLLAR
DOLLAR

ACRE
ACRE
ACRE

ACRE

DOLLAR
DOLLAR
DOLLAR
DOLLAR

DOLL AR
DOLLAR

DOLLAR
DOLLAR

DOLLAR

DOLLAR

PARTICIPATION ALYERNATIVES

NON-
PARTICIPATION

7254.

OVONDVNNOO

61.9

20578,
11792,

1626,
18059.

C.
0.
0.
Q.

WHEAT
ONLY

11286,

36.3
6.3
92.5
403
64.9
86,8
33.4
235,5
560,0

i6.
95,

38,1

19613,
11327.

1051,

162.
3106,
3436.

1652,
16867,

.
0.
2930.
1566,

WHEAT AND
FEED GRAIN

11323,

20.9
13.9
101.9
0.0
63.0
83.3
41.4
235.5
560.0

i6,
1.

2.4

605,
383.
3424,
3354,

1668,
16140,

106,
102.
2930,
1405,
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PART [1i--PRICES USED TRANSACTION TIME UNIT

CROPS
BARLEY SELL BU
GRAIN SORGHUM SELL CHT
WHEAT SELL BU
WHEAT PASTURE SELL OCT-MAR AUM
WHEAT PASTURE SELL OCT-MAY AUM
ALFALFA SELL TON
PRAIRIE HAY BUY TON

LIVESTOCK

COM-CALF SYSTEMS
SPRING CALVING

STEERS—485 POUNDS SELL oct CWT
HEIFERS-460 POUNDS SELL ocT CuT
CULL COW3 SELL JUN CW¥

FALL CALVING
STEERS=500 POUNDS SELL JuL CWY
HEIFERS—-460 POUNDS SELL JUL CWT
CULL COWS SELL JAN CWT

STOCKER SYSTEMS
STEERS—-450 POUNDS BUY ocT CWT
~600 POUNDS SELL MAR CWT
~715 POUNDS SELL MAY CWT
-775 POUNDS SELL ocTY CWT

LABOR
HIRE JAN-APR HOUR
HIRE MAY-JUL HOUR
HIRE AUG-5€EP ‘HOUR
HIRE OCT-DEC HOUR
GOVERNMENT PROGRAMS
BARLEY PRICE SUP PMT {(MAXIMUM= 21,0 A) ACRE
SORG PRICE SupP PMT { MAX I MUM= i4.0 A) ACRE
WHEAT CERTIFICATES { MAXTMUM= T9.5 Al ACRE
ADDITEIONAL DIVERSION PAYMENTS

BARLEY { MAXEMUM= 12.6 A} ACRE
GRAIN SORGHUM { MAXIMUM= 8.4 A} ACRE

WHEAT {MAXIMUM= 92.4 A) ACRE

0.85
1.65
1,20
7-00
7.00
22.50
17,00

27 .00
25,00
13.00

28.30
26,30
14.00

27.00

.25.00

25.00
24'9 00

1,50
150
1.50
150

5,08
T«31
36.86

11.42
13.29
16.94%




65

resources and restrictions used in the programming problem, This part
displays the information utilized from page 1 of the Individual farm
data form shown in Table VI. This part of the report enables the
reader to verify that the resource base was correctly entered into the
system. In the case of representative farms, the vreader may use Part I
to determine the similarities and differences between an actual farm

and a programmed representative farm.
Part I1

A summary of three optimal farm plans 1s presented in Part II of
the report. These three optimal plans result from three different
participation alternatives. They are the alternatives which are
generally feasible for north central Oklahoma.

The non-participation alternative may nof appear feasible from a
financial point of view, but it 4s included as an alternative and as a
benchmark for use in evaluating other altérnatives. More than three
alternatives may be feasible in other areas of Oklahoma. If so, the
number of optimal plans included in the comparison could be increased.
The participation alternatives include only combinations of commodity
programs. Optimal levels of participation in and substitutions between
programs are determined within each major alternative.

If an integer or mixed integer linear programming routine were
available for "trouble free' use at the field level, an optimum partic-
ipation alternative could be selected by running only one optimal
solution., The comparison-type report being discussed here has some
advantages over a single optimal solution, however., In some cases the

income difference 1s so small between two alternatives that a farmer
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would be indifferent between the two, from the standpoint of net
return. This would not be apparent if the integer programming approach
were used. Also, the latter approach would not enable a comparison of
the selected alternative with the non~participation alternative, If it
were not selected., From the standpoint of computer time, it is likely
that the alternative optimal solutions may be computed as raplidly as a
single integer solution. The computation of additional solutions,
after the initlal one, utilizes data already in core storage of the
computer gnd the optimal basis of the previous solution., Thus, addi-
tional solutions require relatively 1little computer time.

The comparison of alternatives in Part II includes only informa-
tion which would be of interest to most farmers. As aid to brevity of
the report, only non-zerd lines are printed, "Net return to fixed
resources’™ allows a financial comparison of the alternatives. Crop
acreages, summed over soil types, are presented next, Livestock types
and numbers, hired labor required and capital required are then listed.
Levels of minimum diversion, addlitional diversion and substitutions are
listed in the governmenf program information section., Finally, the
sources of gross income are presented. These sources allow a farmer
to determine what enterprises will contribute most to gross income,
given that farm plan. Also, the sources of income which relate to
government programs allow him to determine how much of his net returns
will be likely to come from govermment program payments, The receipt
of government payments considered here is contingent on planting the
indicated acreages only. Thus, the government payments do have a 'crop
insurance feature which should be consgidered in an evaluation of the

relative levels of risk associated with sach participation alternative,
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Part TII

The prices used in determining the optimal plans are presented in
Part III. This part may be used to verify that the prices specified on
page % of the individual farm data form (Table VI) were correctly
entered into the system. Also, this sectlon aids in the generalization

of representative farm results,

Qther Information

In addition to the report described above, a detailed list of
activity levels and shadow prices for each of the three solutions is
printed (Table VIII). The output from the FMPLAN subroutine also
appears on the output from each run, This additional, detailed infor-
mation may be used by gqualified personnel in gleaning additional infor-
mation from the run and in answering questions which may arise after
studying the government program comparison report. As an example, only
total wheat acreage is gilven in Part II of the report. If wheat acreage

by soil type is desired, it may be obtained from the detailed solution.

Mechanics

The report in Table VII 1s printed by using a deck of header, or
format, cards (Appendix Table XXI), The functions performed by each
type of card and the card format are presented in Table IX. If desired,
these instructions could be read from magnetlc tape instead of cards.

Execution time for this program on an IBM 7040 computer is approx-
imately nine minutes per farm., A source listing of this program ap-

pears in Appendix Table XX.
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A PARTIAL LISTING OF THE DETAILED SOLUTIONS AND SHADOW PRICES

AS PRINTED WITH THE GOVERNMENT PROGRAM

COMPARISON REPORT
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ACTIVITY

DE~NO NS WN =

71.(BA
T1.CCA
71.CDA
T1l.LAA
Tl.LBA
Tl.1CA
T1.LDA
T73.CBA

T3.CCA:

73.C04
T3.LAA
73.L0A

73.LCA

73.LDA
T6.C8A
T6.CCA
76.CDA
T6.LAA
76.LBA
T6.LCA
76.LDA

2 803CBA

803CCA
803CDA
803LAA
803LBA
B03LCA
RO3LDA
81.CBA
81.CCA
8l.LAA
gl.LBA
81.LCA
B00CBA
800CCA
800C0A
800L AA
BOOLBA
BOOLCA
800L0A
85,CBA
85.CCA
85.CDA
B85.LAA
£5.LBA
85.LCA
85.LDA
85WCBA
85WCCA
B5SWCDA
85WLAA
85WLBA
85WLCA
B5WLDA

DN WA e

60FALL
86.C 1A
86.L1A
111RTA
L112RTA
113RTA
111VLA
1417TA
142TTA
143TTA
144TYA
145TYA
146TRA
147TRA

1

2
3
4

IRHS=1

040000
9.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000.
0.0000

0.0000
43,5999
37,6357

0.0000
71.9811

0.0000

0.0000

0.0000

050000

0.0000

0.0000
13.2193

0.0000

0,0000

0.0000

0.0000

0:0000

0.0000
60.2000

4.7001

0.0000

3241643
28.2001
0.0000
0.0000
2643000
6.5000
0.0000
0.0000
0.0000
0.0000
0,0000
0.0000
0.0000
0.0000
040000
0.0000
0.0000
0,0000
0.0000
040000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
122.4000
113.1000

15,4557

0.0000
0.0000
0.0000
0.0000
0,0000
0.0000
86.4022
15,6239
0.0000
0.0000
0.,0000
0,0000
0.0000
0.0000

SOLUTIONS
IRHS=2

0,0000
0.0000
0,0000
36.3496
0.0000
0,0000
0,0000
0.0000
0.0000
0,0000
0.0000
6.2723
0.0000
0.0000
43,6000
0.0000
0.0000
48,8512
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
4.3432
0.0000
0,0000
0.0000
0.0000
050000
49,5845
15.3154
0.0000
69.8000
0,0000
0.0000
0.0000
15.6846
1.2818
0.0000
0.0000
0.0000
040000
0.0000
0.0000
0.0000
§.0000
0.0000
28.2000
0.0000
0.0000
040000
5,2182
0.,0000
0.0000
0.0000,
0.0000
0,0000
0.0000
0.0000
0.0000
0,0004
122,4000
113.1000
15.7069
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
20.0404
7542558
0.0000
0.0000
040000
0.0000
0.0000
0.0000

IRHS=3

040000
0./0000
0,0000
20,9500
‘040000
0.0000
0.0000
0+0000
0. 0000
0.0000
5.9305
8,0195
0.0000
0,0000
4346001
0.0000
0,0000
58,3195
0, 0000
0,0000
0.0000
040000
0.0000
0.0000
040000
0..0000
0.0000
0.0000
0.5000
0,00G0
0,0000
52,1902
10,8245
0.0000
69,8000
0.0000
0.0000
0.0000
13.5073
0.0900
0.0000
0,0000
0.0000
0,0000
0,0000
0.0000
0.0000
0.0000
0.0000
2842000
0,0000
10,0000
506683
624999
0.0000
0.0000
0. 0000
0, 0000
0.0000
0«0000
0.0000
0. 0000
0,0000
122. 4000
113.1000
15.8602
040000
0.0000
0.0000
0.0000
0.0000
0.0008
0:0000
91.1874
0.0000
0.0000
0.0000
0. 0000
0. 0000
0.0000

CONSTRAINT

D@~ N W N

970..
9CB..
9CC..
9C0. .

9CP...

9LA..
9LB..
9LC.e
9LD..
9LP..
81HLINM
11LJA,
11LMJ.
11LAS.
11L0D.

3C0..

3C0a.
T1BAP.
T3GS5P.
T6WHP,
BOHAY.
BlHAY..
73S$T8.
80MAR,

* BOMAY,

B6NP. .
t1csl.
11CH1.
11cc1.
11C82.
11CH2.
11cc2.
1458..
14SSts
14582,
14553,

“61Ba.s

635440
66Hean
60CA..
61DMB,
63NMS .
66DMH .
61DAB.
630DAS.
S6DAN .

- 618P,. .

618BPL.
635P,.
635PL,
66WC .o
66WCL .
60F AL 4
600LM.
60BFSL
60BFHL
60SFBL
60SFHL
60WFBL
60WFSL

SHADOW PRICES

IRHS=1

7.6727

11.3029

2.1157
-0.0000
542494
11.7018
7.8597
4.8597
2.7441
642993
6.1014
~0.0000
1.5525
~0.0000
~0,0000
0.0000
0.0700
0.8500
1:7024
1,2000
17,3347
22.5000
743673
7.4363
13,7203
5.2494
27.000Q0
25.0000
13,0000
28,3000
26.3000
22.8855
27.0000
26,7185
25,0000

24,1158

~0.0000
-0:0000
-0,0000
-0.0000
-0,0000
~0.0000
-0.0000
11.4210
13.2896
16,9375

4.3500

0.7260
-0.0000

7.3140

0.0000
36,9560
-0.0000

0.0000
~0,0000
-0,0000
~0,0000
-0,0000
-0.0000
~0.0000

IRHS=2

6.5031
1243162
4.0054
2,2182
5.2499
12,7151
8,1839
5.1839
3.0592
6,2999
6.9231
-0.0000
1.5525
-0,0000
-0,0000
0.0000
0.0700
0,8500
1.6500
1.2000
17.0540
22.5000
7.2480
15.3543

5.6924.

5.2499
27.0000
25.0000
£3.0000
26,3000
2643000
14,0000
27.0000
25,0000
25,0000
24.0000
~0.0000
-0.0000

5,6989
~-0.0000
~8.5031
-8,5031
~8.5031

2.91179

4.7863

2.7355

0.0000

5.6760

0.0000

7.3140
-0.0000
36.8560
-8.5031

8,5030

0.0000
0.C000
0.000Q0
0.0000
5,6988
3,6988

IRHS=3

14,3059
10:1785
3.2593
2.,0136
5.2489
L0.5774
7.2814
4,2814
2.8545
6,2987
0.0000
-0.0000
145525
~0.0000
-0,0000
~0.0000
0.,0700
.0. 8500

1. 6500

1.2000
17.5950
22.5000

7.1342
16,2082
5.1103
5,2489
27.0000
25,0000
13.0000
28.3000
26,3000
14,0000
27.0000
25.0000
25.0000
24.0000
0.0000
0.0000
0.6316
-0.€000
~16.3059
~16.3059

-16,3059

0.0000
~0.0000
-0.0000

5,0673

0.0087

6.9231

0.3909

0.0000
36,8560

~16,3059
16,3058

0.0000

0.0000

0.0000

0.9000

0.6315

0. 6315
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ACTIVITY IRHS=1

8l 710S$8BA 0.0000

82 730554 0.0000

83 T60SWA 4026.6080

84 BOOWPS 0,0000

85 BOOWPW 0.0000

B6 B810SHA 154.8200

87 BOYRHA 0,0000

84 iy 0.0000

89 2 0.0000

90 110S1A  32.9826

91 110H1A 19,9070

92 110C1A 18,2687

93 110524 0.0000

94 110H2A 0.0000

95 110C2A 0.0000

96 1415TA 459.1172

97 140S1A 0.0000

93 140S2A 722,3444

99 140834 0.0000
100 1 0.0000
101 2 0,0000
102 3 0.0000
103 111J4AA 0.0000
104 111MJA 61,8501
105 111ASA 0.0000
106 1110DA 0,0000
107 B | 0.0000
108 2 0.0000
109 331BCA2057749597
110 321BCAL1T792.3502
111 61M08BA 0.0000
112 63M0SA 0.0000
113 66MDIA 0,0000
114 618DCA 0.0000
115 63580CA 0,0000
116 66HOCA 0.0000
117 610BCA 0,0000
118 6305CA 00,0000
119 660WCA 0.,0000
120 A0TCA, 0.0000
121 60TCAW 0.0000
122 608F§. 0.0000
123 60BFW. 0.,0000
124 60SF8, 0.0000
125 60SFW. 0.0000
126 60WFR. €¢.0000
127 60WFS, 0,0000
128 000000 0.0000
129 £00000 0,0000
130 G00000 0.0000
131  9CB.. 0.,00G0
132 9CC.. ©.0000
133 9CD.. 0.0000
134 9LA.. 0.0000
135 9LB.. 0.0000
136 9LC.. 0.0000
137 9L0.. 0.0000
138 BIHLINM 0.0000
139 11LJA. 172,6380
140 11LMJ. 040000
141 11LAS, 87,4301
142 11L0D, 229.6209
143 T3S$TB. 0,0000
144 BOMAR. 0.0000
145 BOMAY. 040000
146 B6NP.. 0.0000
147 61B... 9958,9995
148 £35... 9999.0000
149 £6Waes 9B45.TE3D
150 60CA.. 171.28356
151 61DAB. 0.00060
152 63DAS, 040000
153 66DAK. 0.0000
154 618P.. €.00Q0
155 618PL. 0.0000
156 63SP.. 0.0000
157 63SPL. 0.0000
158 66WC.. 153.2163
159 66WCL. 0.0000
160 60FAL. 0.0000
161 60DLM. 93.1643
162 &0BFSL 0,0000
163 6OAFWL 040000
164 60SFRL 0.0000
165 60SFWL 0.0000
166 GOWFBL ©,0000
167 60WFSL 0.0000

SOLUTIONS

1RH§=2

1235.8853
‘98,3493

2588,5998.

0.0000
0.0000
152.6969
0.0000
0,0000
0.0000
33.5184
20,2304
18.5655
0,0000
0,0000
0.0000
428.8330
0.0000
674.6973
0.0000
0.0000
0.0000
0.0000
0. 0000
38,0611
0.0000
0,0000
0.0000
0.0000
19613.0106
11326,8473
0,0000
0.,0000
27.7350
90,0000
0.0000
92,4500
0.0000
04,0000
79.5070
86,7664
0.0000
0.0000
05,0000
0..0000
0.00860
040000
0.0000
0,0000
0,0000
0.0000
0.0000
0.0000
0.0000
0.,0000
0.0000
0.0000
0.0000
6.0000
170.0742
(.0000
104.4595
259.0573
0.0000
0.0000
©.0000
0.0800
996 2.4 6499
9992.7212
80,0009
48.343)
0.0000
0.0000
0.0000
36,3496
0.0000
6.2723
0.06000
1249430
0.0000
0.0000
0.0000
0.0000
040000
0,0000
0.0000
0.0800
0.000Q

1RHS=3

712.2999
232.0203
2853.T471
0.0000
0.0000
149,0470
246782
0.0000
0.0000
33,8456
20.4279
18,7467
~0.0000
~040000
-0,0000
4104343}
-0.0000
645.6064
~0.0090
0.0000
0.0000
0.0000
0.0000
27.3512
0. 0000
0,0000
0.0000
0.0000:
19085, 7969
11081.0260
843800
5.,5800
27.7350
0.0000
0.0000
82.9804
20,9500
13,9500
79.5070
83.3072
0.0000
0.0000
0.0000
0.0000
0.0000
-0, 0000
~0,0000
‘0. 0009
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0. 0000
0. 0000
1.8950
170.6762
0,0000
111.6765
27149942
0.0004
0. 0800
4.0000
050000
12,5790
8.3700
0.0000
42,1049
12,5700
843700
9,4695
0. 0000
0.0000
0. 0000
0.0000
22.412%
00,0000
0.0000
0.0000
~0,0000
-0,0000
-G, 0000
-0.0000
0.0000
040000




TABLE IX

HE USER=-CONTROLLED FUNCTIONS OF THE GOVERNMENT PROGRAM COMPARIZON REPCRT,
THE VARIABLES NECESSARY TO EXECUTE THEM AND THE CARD FORMAT

Col, 1-72 Col. 73~75 Col. 76=78 Col., 79-80
Verbal
Description IVA IWA IXA Function
0 Print verbal description only
1 Not used in this program
2 Turn to new page
%2 «° % Print row IVA of ALTB (Rows IVA through IWA if IWA £ O)
x 4 Print interest rate
X X 5 Print government program information IWA=1 for projected
ylelds
2 for Co. loan
rates
IVA=1 for barley
2 for grain
sorghum
% for wheat
Print heading for Part II of the report
X X Sum activity levels IVA through IWA, If sum = O, print
the verbal description on this card. If sum # O, pass to
next card
X xb 8 Print activity level IVA with no decimal places (IVA
through IWA if IWA £ 0)
X xb 9 Print activity level IVA with one decimal place (IVA

through IWA if IWA # O)

04



TABLE IX (Continued)

CGol, 1-72 Col, 73-75 Col, 76;78 Col. 79-80

Verbal
Description Iva IWA IXA Function

X 10 Print the price of activity IVA

X xb 11 Print the product of activity level times price for activity
IVA (IVA through IWA if IWA £ 0)

X X 12 Print the govermment program payment rate (price of
activity IVA) and the level to which 1t i1s limited
(constraint value in row IWA)

999 End of deck

%%1s indicate non-zerc fields,

b optional.

T
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The Individual Farm Detailed Report (DETREP)

The detailed report contains an analysis of a single linear pro-
gramming solution for an actual or representative farm., An attempt was
made to present the elements of the linear programming problem and the
solution in a manner which would enable an individual farmer to read
them, The report appears in three parts (Table X), Part I lists the
resources and restrictions used in the problem. Part II presents a
brief summary of the optimal solution. Part III contains a detalled
analysis of the optimal solution. The clay'and loam representative
farm is used to illustrate the report in Table X,

The farm title appears at the beginning of the report, exactly as
indicated on the individual farm data form and as read from the title
card which preceded the revision cards for the farm (these were dis-
cussed in the FMPLAN subroutine section). Next, the government program

participation alternative specified for this run is printed.
Part I

The resources and restrictions employed in the programming problem
are shown in Part I. This part of the report is identical to Part I of
the government program comparison réport (Table VII) and displays the
information which was utilized from page 1 of the indiyidual farm data
form (Table VI). This part of the report enables the reader to verify
that the resource base was correctly entered into the system., In the
case of representative farms, the reader can use Part I to establish
the relationship between an actual farm and a programmed representative

farm.



TABLE X

THE INDIVIDUAL FARM DETAILED REPORT

73

560 ACRE NORTH CENTRAL OKLAHOMA CLAY AND LOAM FARM
PARTICIPATE IN WHEAT AND FEED GRAIN PROGRAMS

PART [—--RESOURCES AND RESTRICTIONS UNIT
LAND -~ TOTAL ACRE
CLAY-B ACRE
CLAY-C ACRE
CLAY-D ACRE
CLAY~NATIVE PASTURE ACRE
LOAM-A ‘ ACRE
LOAM-8 ACRE
LOAM~-C ACRE
LOAM-D ACRE
LOAM~NATIVE PASTURE ACRE
LABOR -~ TOTAL HOUR
JAN—-APR HOUR
MAY-JUL HOUR
AUG~-SEP HOUR
0CT-DEC HOUR
CAPITAL
INTEREST—-FREE CAPITAL DOLLAR
SHORT—TERM INTEREST RATE . PERCENT
GOVERNMENT PROGRAM INFORMATION
BARLEY BASE ' ACRE
GRATIN SORGHUM BASE ACRE
WHEAT ALLOTMENT ACRE
CONSERVING BASE ACRE
PROJECTED YIELDS
BARLEY BU/A
GRAIN SORGHUM CWT/A
WHEAT BU/A
LOAN RATES
BARLEY $/BU
GRAIN SORGHUM $/CWT
WHEAT $/8BU

ALFALFA ACREAGE LIMIT ACRE

AMOUNT

560.,0
43.6
69.8
28,2

122.4
8542
60.2
31.0

6.5

113.1

1727.0
495.0
330.0
429.0

0.
7.0

41.9
27.9
184,9
20.9

25.4
13.8
27.1

0.80
1.61
1.25

64.9



TABLE X (Contirued)

PART II--SUMMARY OF THE OPTIMUM FARM PLAN

NET RETURN TD FIXED RESOURCES DOLLAR 11323,
CRORS
BARLEY ACRE 20:9
GRAIN SORGHUM ACRE 13.9
WHEAT ACRE 101.9
ALFALFA ACRE 63,0
WHEAT PASTURE--GRAZE OUT BY MAY 1 ACRE 83.3
SUDAN PASTURE-~FOR WINTER GRAZING ACRE 41.4
NATIVE PASTURE ACRE 235.5
YOTAL ACRE 560, 0
L IVESTOCK
COWS——SPRING CALVING HEAD 16.
STEERS--BUY OCT~SELL MAY HE AD 91,
LABOR (HIRED}
MAY—JULY HOUR 274
CAPITAL
TOTAL REQUIRED DOLLAR 19086.
ADJUSTED TO AN ANNUAL BASIS DOLLAR 11081,

PART [FII-=DETAILED OPTIMUM FARM PLAN

A. LAND USE SOIL

CRDP ACRES PRONDUCTIVITY CLASS YIELD/ACRE
PERCENT USED UNIT  AMOUNT

BARLEY 20.9 LA 24.6 BU 34.0
GRAIN SORGHUM 5.9 LA 7.0 CWY t7.9
GRAIN SDRGHUM 8.0 LB 13.3 CuT 19,7
WHEAT 43.6 cBe 100.0 8U 28.0
WHEAT 58,3 LA 68.5 BU 28.0
ALFALFA 52.2 L8 86.7 TON 2.4
ALFALFA 10.8 LC 34,9 TON 2.2
WHEAT PAST-GRAZE OUT-MAY 69.8 cc 100.0 AlsM 2.0
WHEAT PAST—GRAZE OUT-MAY 13,5 (R 43.6 AUM 2.2
SUDAN PAST--WINTER GRAZE 28.2 cD 100.0 AUM 1.8
SUDAN PAST——WINTER GRAZE 6.7 LC 21.5 AUM 2.0
SUDAN PAST-—WINTER GRAZE 6.5 LD 100.0 AUM 1.8
NATIVE PASTURE 122.4 c 100.0 AUM 1.0
NATIVE PASTURE 113.1 L 100.0 AUM 1.2

TOTAL LAND 56040



TABLE X (Continued)
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CALVED OR BOUGHTY

Bs LIVESTOCK SOLD
B e o o e o e e e e —————
TYPE HEAD RATION DATE WEIGHT PRICE DATE WEIGHT PRICE
COWsS 16, 1 MAR STEERS OCT 1 485 27.00
HEIFERS OCT 1 460 25,00
STEERS 91. Le203+4,5 OCT 15 450 27,00 MAY 1 700 25.00
* 1-NATIVE PASTURE
2-FORAGE SORGHUM DR PRATIRIE HAY
3-SMALL GRAIN PASTURE DCT-MAR
4—-SMALL GRAIN PASTURE MAR-MAY
5-SORGHUM OR ALFALFA STUBBLE
Cs LABOR HIRED UNUSED OPER., AND FAMILY LABOR
(HOURS) {HOURS)
MAY-JUL 27.4 0.0
AUG~SEP 0.0 111.7
0CT-DEC 0.0 272.0
D. CAPITAL , DOLLARS
TOTAL REQUIRED 19086.
ADJUSTED TD AN ANNUAL BASIS 11081,
E. GOVERNMENT PROGRAM PARTICIPATION
PER CENT OF ALLOTMENT OR BASE
DIVERTED : - - ———————————
ACRES ACRE BARLEY GRAIN WHEAT CONSERV-
CHECK SORGHUM ING
BARLEY 20.9 0.0 50.0 0.0 0.0 0.0
GRAIN SORGHUM 13.9 0.0 0.0 50.0 0.0 0.0
WHEAT 101.9 0.0 -0.0 -0.0 55.1 0.0
ALFALFA 63.0 0.0 0.0 0.0 0.0 301.5
WHEAT PAST(GR-0UT) 83.3 83,3 0.0 0.0 0.0 0.0
SUDAN PAST{WINTER) 41.4% 4le4 0.0 0.0 0,0 0.0
ACRES DIVERTED
MINIMUM
BARLEY "8-4 2_000 010 0.0 0.0
GRAIN SORGHUM ~5.6 0.0 20,0 0.0 0.0
WHEAT -27.7 0.0 0.0 0.0 0.0
ADDITIONAL
NHEAT "8300 0.,0 0n0 44.9 000
TOTAL 324.5 -0.0 70.0 70.0 100.0 301.5

SUBSTITUTIONS
NONE
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TABLE X (Continued)

Fo FINANCIAL SUMMARY PRICE RANGE

A e o e e . A e S T e D il g ol S e

UNIT LIMIT USED LIMIT

GROSS INCOME $
CROP SALES
BARLEY 605,45 BU 0,85 0.85 1,00
GRAIN SORGHUM 382,83 CHWY 1.63 1465 1.66
WHEAT 3424.50 BU 1.15 1.20 1,20
ALFALFA HAY 3353.56 TON 21.46 22,50 22.50
LIVESTOCK SALES .
STEER CALVES-OCTOBER 913,83 CWT 26416 27.00 27.33
HEIFER CALVES-OCTOBER 510.70 CWT 23.62 25.00 25455
CULL COWS~SPRING CALVING 243,71 CHT 11.49 13.00 13.60
STOCKER STEERS-MAY 16140.16 CWT 25.00 25,00 25.27
GOVERNMENT PAYMENTS
BARLEY PRICE SUPPORT PMT 106.34 ACRE 5.07 5,08 F¥kxkx
SORGHUM PRICE SUPPORT PT 102.03 ACRE 6.92 Te3l &kkkExk
WHEAT CERTIFICATES 2930.31 ACRE 0.00 36,86  kEEERE
ADDITNL WHEAT DIVERSION 1405,48 ACRE 16.92 16.94 21 .27
TOTAL $ 30118.91
OPERATING EXPENSES $
STOCKER STEERS PCH-QCT 11079,26 CHT 26.80 27,00 27.01
HIRED LABOR 41,03 )
INTERESY 775,67 DOLLAR. 0,05 0.07 0.07
FEED 342.19
SEED 820.04
FERTILIZER AND L IME 1976442
MACHINE HIRE 1857,.93
MISC.OPERATING EXPENSE 22.20
VETERINARY AND MEDICINE 18%.51
MACHINERY OPERATING EXP. 1093.15
TAXES (LIVESTOCK ONLY? 198,20
FREIGHT AND MARKETING 454.12
TOTAL $ 18795.71
NET RETRN TO FIXED RESOURCES 11323.20
OVERHEAD EXPENSES * $ B96.68

NET RETURN TO LAND.FAMILY
LABOR AND MANAGEMENT $ 10426.51

% INCLUDES DEPRELIATIONs INTEREST, TAXES AND INSURANCE FOR MACHINERY
AND EQUIPMENT. DOES NOT INCLUDE TAXES AND INTEREST ON LAND OR A
CHARGF FOR FAMILY LABDR AND MANAGEMENT.
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Part II

This part of the report contains a summary of the optimal solution
which is somewhat similar in format to Part II of the government pro-
gram comparison report (Table VII), The summary appearing here does
not contain government program information or sources of gross income,
however, These two types of information appear in Part III, the
detailed section of this report, Part II was included in the report to
give the reader a quick, "thumbnail', sketch of the optimal plan., Thus,
an over-all view of the optimal farm plan may be made before studying
the details associated with it,. In some cases, after reviewing the
summary, the reader may not wish to pursue the details associated with

a given farm plan,
Part III

Part III of the individual farm detailed repcrt is divided into

six sub-parts. A discussion of each follows,

A, Land Use., Crop and native pasture acreages are listed by soil

productivity class in this part of the rsport. The percentage of a
801l productivity class which is utilized by each crop is also listed.
Thus, the reader may determine which crops are to be planted on each
soil productivity class and arrive at general conclusions such as which
crops are planted on the best land, the poorest, etc,

Crop ylelds, by soil productivity class, are also listed. They,
of course, reflect any yleld revisions made for the farm which is

being programmed,

B, Livestock. The activity levels for individuasl livestock
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activities are listed in this section. A key to the general type of
ration used is also listed, For cow-calf activities, the calving date
and the selling date, weight, and price for steer and heifer calves are
presented. For stocker activities, the buying and selling dates,

weights, and prices are listed.

€. Labor. Hired labor and unised operator and family labor are

listed by time periods in this section of the report,

D, Capital. Total operating capital required is shown 1In this
section., In addition, the operating capital adjusted to an annual
basis 1s listed. For an example of the adjustment, capital required
for steers which are held for only six months is divided by two.
Interest is charged on the latter amouunt at the annual rate spegified in

Part I of the report.

E. Government Programs, This section shows the role that each

crop plays in government program participation., It also indicates the
manner in which the divérted acres requirement snd the conserving base
are satisfied. Substitutions bétween bases are indicated in twe ways.
For an example of a substituion, assume that wheat 1s being substituted
for barley. In this case; 100 per cent of the wheat allotment is
utilized., In addition, the percentage of the barley base which is
planted to wheat will appear on the wheat row and in the column corre-
sponding to the barley base. ©Second, the substitution would be listed
in acres immediately below this table,

The row entitled ""total' gives total cropland, a total of the
"3iverted acre check™ column and totals for each of the percentage

colums., The diverted acre check should be zero or positive, indicating
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that the diverted acre requirement is satisfied. The totals of the
percentage columns for the barley, grain sorghum, and wheat bases indi-
cate the percentage which the respective bases are utilized through
cropping, substitution, minimum diversion, and additional diversion.
The total of the conserving base percentage column must be equal to or
greater than 100 per cent, indicating that the conserving base require-
ment has been met,

The manner in which each of the crop enterprises is considered in
terms of government program provisions was discussed in the Ygovernment
program considerations™ section of Chapter II. The government program
section of the individual farm detailed report is printed even when the
non-participation alternative is specified. In the case of non=-
participation, the reader may still interpret the solution in terms of

the various bases for the farm,

F, Financial Summary. This section of the report provides a

detajled breakdown of income and expenses associated with the optimum
farm plan. The total dollars of income or &xpense, by source, the unit
in which the item is bought or sold, the unit price used in the problem
and a price range are given for categories in which np aggregation is
involved. Where aggregation is involved, only the total dollars are
given., An example of an aggregated item is hired labor expense. Only
a total labor expense figure is desired in the report format, while
each time period has a wage rate. Thus, a meaningful unit price and
price range cannot be listed with the aggregated total.

"Net return to fixed resources’® 1s the result of subtracting
total variable production costs from gross income and it agrees with

the similarly titled amount in Part II of this report. An estimate of
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Tixed machinerj costs iIs then deducted and the result is shown as "Net

return to land, family labor, and management',

cher Information

The informationqprinted during the execution of the FMPLAN sub-
routine appears as a part of gach run of the individual farm detailed
report, In addition, the detalled solution and shadow prices are
printed, in a similar manner to those in the government program compari-
son report which appear in Table VIII, A listing of the activities,
the price or cost used in the problem for each activity, the price
ranges for basis activities and incoming prices for non=basis gctivities
1s also listed (Table XI)., Again, this additional information allows
qualified personnel to provide additional interpretation of the results

and answer questions which may be raised when studying the report.
Mechanics

A source listing of the DETREP program appears in Appendix Table
XXII, The format of the report is governed by a header, or formatting,
deck (Appendix Table XXIII)., The card format and an explanation of the
general functions of each type of card are given in Table XII,

Fxecution time required for this program on an IBM 7040 computer

is approximately twelve minutes,
The Parasmetric Price Report (PARAMP)

This report is intended as a supplementary or optional report.
It is not intended that farmers be able tc interpret i1t without prior

instruction,



TABLE XI

A PARTIAL LISTING OF THE PRICE RANGES, INCOMING PRICES
AND PRICES USED FOR THE LINEAR PROGRAMMING
PROBLEM, AS PRINTED WITH T..E INDIVIDUAL
FARM DETAILED REPORT

ACTIVITY LOWER LIMIT PRICE USED UPPER LIMIT

71.CBA 17.0889 18,1900 0.0000
71.CCA 14,8164 17,4900 0.,0000
71.CDA 10. 1914 1649900 0.0000
Tl.LAA 13.3227 18.3900 18.3987
T1.LBA 16. 6652 17.9900 0.0000
71.LCA 14,6444 17.5900 0,0000
T1.LDA 11.0504 17,1900 0.0000
73.CBA 9,7587 14,6300 0.0000
73.CCA 9,2859 13.8300 0.0000
73.CDA 4.,9877 13.4300 0,0000
73.LAA 11.2912 11.3100 11.6060
73.LBA 10.6140 10.9100 10.9288
73.1:CA 10,2140 10.51060 0,0000
73.LDA 7.0208 10.0600 0.0000
76.CBA ~9981,2100 17.7900 18.8911
76.,CCA 13.0675 17.0900 0.,0000
T6.CDA bs 6925 16. 7900 0.0000
T6.LAA L7.3937 17.4100 18,7695
T6.LBA 15,4852 17,1100 0.0000
T6.LCA 13,2644 16.8100 0.0000
76.LDA 8+ 2704 16.5100 0.0000
803C8BA 21.2434 33,2800 0.0000
803CCA 17.6056 28. 7800 0.0000
803CDA 11,8134 25, 7800 0.,0000
803LAA 2749854 32,7600 0,0000
803LBA 24,2434 29,7600 0.0000
BO3ILCA 20.2054 26,7600 0.0000
803LDA 14.5943 23.7600 0.0000
81.CBA 28,8077 32,0100 0,0000
H1.CCA 24,4769 28, 2600 0,0000
8l.LAA 30.754%0 31,0500 0.,0000
81.LBA 29.5312 29.5500 29,8450
8l.LCA 28,0337 28.0500 28,3460
8C0CBA 9, 8345 12.4900 0,0000
800CCA -9986, 5099 12.4900 13,0224
800CDA 11,6039 12,4900 0.,0000
800LAA 10.4577 12,4900 0.0000
800LBA 11.6219 12.4900 0.0000
800LCA 11,8833 12+ 4900 12,5222
800LDA 11.7850 12.4900 0.0000
85.C84A 0.,0000 11.8800 -14.4098
B5.CCA 0.0000 11.8806 -8.5404%
85.CDA 0.0000 11.8800 -7,8195
85,LAA 0.,0000 11.0600 ~-13,2130
85.LB8A 0.0000 11. 0600 —-10.9668
85.,LCA 0.0000 11.0600 ~-9,0166
85.LDA 0,00060 11,0600 ~-8,6395
BEWCBA 58553 11.8800 0,0000

85SWCCA 11.3476 11,8800 0.0000



TABLE XI (Continued)
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WO OH R

<t

#

85WCDA
85WLAA
85WLBA
85WLCA
85WLDA

1

GH0FALL

86.C1A
B6.LLA
111RTA
112RTA
L13RTA
111VLA
141TTA
1427TA
143TTA
144TYA
145TYA
146TRA

147TTRA

1
2
3
4
710SBA
730S5SA
76054WA
8O0OWPS
BOOWPH
810SHA
801BHA
i
2
110S1A
L10HLA
110C1LA
11082A
110H2A
110C2A
141STA
140S1A
14052A
140S3A
1
2
E)
111JAA
111MJA
111ASA
1110DA
1
2

DN A DWW

-9987.1200
T7.6177
9.4868

10.2670
~9987.9399
0.0000
0.0000
0.0000
0.0000
0.0000
0,0000
0.0000
0.0000
-0.013%
-9999, 0000
~9999,0000
17.8903
16,3415
0.0000
-20.5530
16.6588
13.3619

F.1064
2.1696
0.0000
~1l.0756
0.0000
0.0000
0.0000
0.0000
~0.9990Q
~-1.6584%
~1,2006
0..0000
0.0000
-22.,5038
16,1991
0.,0000
0.0000
-27.3326
~-25.5510
-13.6004%
~45.6865

0.0000

~43.4188
26.8020
0.0000
-25.2655
0.0000
0.,0000
0.0000
0.0000
0.0000
le4942
0.0000
0.0000

0.0000

0.0000

11,8800
11.0600
11,0600
11.0600
11.06C0
0. 0000
0.0000
0.,0000
0.0000
0.0000
0. 0000
0.0000
0.0000
2.0G00
0.0000
0. 0000
18.6000
18. 6000
13,8000
14.2200
17.5500
17.5500
17.5500
9, 4500
9.4500
8.2100
14,9000
0. 0000
0.0000
0.0000
0. 0000
~0.8500
~1.6500
~-1,2000
-7.0000
~7.0000
-22.5000
17.0000
0. 0000
0. 0000
-27.0000
-25,0000
~13.0000
~2843000
~26.3000
-14.,00C0
27.0000
~25,0000
~25.0000
-24.0000
0.0000
0.0000
0.0000
1.50C0
1.5000
1.5000
1.5000
0. 0000
0.0000

12.7661
0.0000
0.0000

11.0929

11.7650
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0,0000
0.0000

10091.0000
9999.0000
9999,0000

20.3824

0.0000
-18.4218
10013.2200

20,9436
0:0000
0.0000
0.0000
Q4765

~7.1606

30.2706
0.0000
0.0000
0.0000
0.0000

-0.8497

~1.6251

~1l.1514
~10.6593
-16.2082
-21.4553

18.1003
0.0000
0.0000

—26.1648
~23.6162
-11.4921
9970.,7000
~53,2977
9985.,0000
271.0059
~27.6895
-24.9963
-24,1162
£.0000
0.0000
0.0000
~0.0525
3,0820
~0.0525

-0.0525
0.0000
0.0000



TABLE XI (Continued)
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3 9 3

3t 4 o 4t

% #

* 4 3 4

* % on #

331BCA
321BCA
61MDBA
63MDSA
66MDWA
61BDCA
63SDCA
66WDCA
610BCA
630SCA
660WCA
60TCA,
60TCAW
60BFS.
60BFH.,
60SFB.

6OSFWQ

6OWFB.
6O0WFS.
000000
000000

000000

9CR,s .
9CC.s
9CDew
LA, .
9LB..
QLCa'o
TR P
BLHL I#
11LJA.
L1t M.
L1LAS.
11L0DB.
73ST8.
80MAR .
8OMAY.
B6NPa. .
6.1BI,"".
635,
66W e
60CA. -

61DAB,.

63DAS.
66DANW .
61BPy .
618PL.
635[’- »
63SPL,
66WC .
66WCL .
60FAL
60DLM.
60BFSL
60BFWL
60SFBL
6EOSFENWL
60WFBL
60WFSL

-0,0123
0.0474
~9999,0000
~-99949,0000
-9999,0000
0.0000
0.0000
~21.2722
-10004.0759
-10006.3140
~1303%,8560
“Zn 282 7
0.0000

0. 0000
06,0000
0.0000
£.0000
-9998,.,9999
~9998.9999
‘0,0000
0.0000
0.0000
OUOOOO
€.0000

0. 0000
0.0000
0.0000
0.0000
00,0000

- 22,3955

0.0000
-1.5525
—0.0191

0..0000

0,0000

£.0000

0.0000
-0.0001
-0.0001

0.0000

~0,0087

~9999,0000
-9999,0000
~0.0163
0,0000
0.,0000
0.0020
0.0000
~0.0163
0.0000
0.0000

0.0000

~9999,0000
-9999.0000
-9999, 0000
-9999, 0080
0.0000
0.0000

0.0000
0,0700
0. 0000
0,0000
0. 0000
~11.4210
-13,9104
—16.9375
~5.0760
"70 3140
-36, 8560
0.0001
0.0001
0.0001
0. 0001
0.0001
0.0001
0.0001
0.0001
0,0000
0. 0000
0, 0000
€. 0000
0,0000
0.0000
0.0000
0.0000

0.0000

€. 0000

0.0000

0.0000
0.0000
0.006C0O
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0. 0000
0. 0000
0.00C0
0.0000
0.0000
0.0000

€..00C0.

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0005
0.0704
9999,6000
9999,0000
9999,0000
~16,3059
~16.3059
~16.9212
+5.0673
-6.9231
-C.,0000
0.0323
-16.9374
0.0000
-0.6316
0.0C00
-0.6316
0.6316
0+6316
0.0000
0.0000
0.0000
-10.1785
—3|2593
=-2,0135
-10.5774
‘7.2814
-4.,2814
-2.8545
0.0087
0,8558
-1.5526
0.0085
0.5902
~-7.1342
~-16.2082
’501103
~5.24989
£.0001
0.0001
-0.6316
2.395%
4.8849
2.3955%
4.3347
-5.0673
~0.0087
-6.9231
-0.3909
1.3595
-36,8560
~16.3059
~16.3058
0.0001
0.6317
00001
0.6317
-0.6315
”Oe6315




TABLE XII

THE USER~-CONTROLLED FUNCTIONS OF THE INDIVIDUAL FARM DETAILED REPORT,
THE VARIABLES NECESSARY TO EXECUTE THEM AND THE CARD FORMAT

Col. 1-72 Col, 73=75 <Col, 76=78 Col. 79-80
Verbal
Description Iva TWA IXA Function

Print verbal description only

b'4 1 Print government program participation alternative if
IWA = the Right-Hand Side number bheilng executed

Turn to new page
Print row IVA of ALTB (Rows IVA through IWA if IWA # 0)

Print interest rate

b
U N

Print government program information IWA=1l for projected
' yields
2 for Co. loan
rates
IVA=1 for barley
2 for grain
sorghum
% for wheat

Print net return to fixed resources

X X ? Sum activity levels IVA through IWA, If sum = O, print the
verbal description on this card. If sum # O, pass to next
card

x X 8 Print activity level IVA, no decimal places (IVA through
IWA 1f IWA # 0)



X X
X X
X

995

Print activity level IVA, one decimal place
(IVA through IWA 1f IWA ¥ 0O)

Not used in this program

Switch tc alternate read format for Part III-A, Land Use,
Total land computation

Switch to alternate read format for Part III-B, Livestock

Print hired labor from activity IVA and unused operator and
family labor from activity IWA

Print capital reguired from activity IVA

Switch to alternate read format for Part III-E, Government

_ Program Participation

Switch to alternate read format for Part III-F, Financial
Summary

End of deck

a .
x's indicate non~zero fields,

boptional.

a8
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When linear programming with a large number of closely related
activities, price ranges as listed in the individuel farm detailed re=-
port are narrower than ones which would appear in a problem with no
closely related activities, Ip many cases, if a price 1is used for
another programming run which is slightly beyond the range shown, only
a minor change in the farm organization may occur. For example, a few
acres of wheat may be switched to a more preductive land class, In
practice, a change such as this is not significant to the farm manager,
Thus, the practical price ranges which a manager may consider are prob-
ably much wider than those shown in the individual farm detailed report.

Thus, after viewing the goverament program comparison and/or indi-
vidual farm detelled reports for a farm, an area farm management agent
may wish to see the farm plans and incomes which result 1T the price of
ong or more major commodities are varied. In this case, one or more
parametric price runs may be mads to give him this information. The
purpose of the parametric price repori, then, is to allow a quick
comparison of farm plans which reflect different prices of a commodity.
The report format allows ten solubtions per page. The report is shown
in Table XIII., The clay and loam representative farm was used in this
example, The wheat selling price was varied from $1.15 to $1.40 per
bushel and participation in both the wheat and feed grain programs was
assumed., The activit& levels for a given activity may be read across
the page as they appear in each sepsrate solution., Thus, inter-
solution comparisens for given activities may be made guickly. In the
heading of the report, the name of the activity which is being para=
metrically priced, the beginning price, the ending vrice, the constant

price, and the minimum Iincrement aré listed, The price for the named



THE PARAMETRIC PRICE REPORT

TABLE XIII

560 ACRE NORTH CENTRAL OKLAHOMA TLAY AND LOAM FARM

084= 1

TH6OSHA
NET RTY
~1.25

TI.LAA
T1.LBA
73.LAA
73.LBA
76.CBA
T6.LAA
76.LBA
81.1BA
B1.LCA
BOOCCA
800CDA
800LCA

800LDA

85WCDA
a54LCA
85WLDA
86.CLA
Bo,.L1A
111RTA
144TYA
145TYA
TL0SBA
730$SA
THOSKA
810SHA
BOIBHA
1105:A
LIOH1A
110C1A
141STA
140524
Li1MJA
3131BCA
32iBCA
&1MDBA
634DSA
66M0WA
61B0CA
6350CA
66WDCA
6J0RCA
6305CA
66O A
60TCA.
BLHLIM
1R JA
11LAS.
11190,
618404
635...
66W. o
60CA. .
61DAB.
B3DAS.
66DAK,
618PL.
B66HC . o

RHS= 3

-1.15
11180454
11463.45

20495
0.0Q
6,81
Telé

43,60

57,44
0.00

53.06

11.8%

£9.80
0.00

12.99
0..00

28,20
6,17
6,50

12240
113.10

15.88
0.00

90.56

712.30
233.99
2829.1Q
153.39
2466

33,90

20,46

18.77

407,54
641,19
30.22
19053.48
11040, 43
.8.38
5.58

27,73
0.00
8,00

8l1.37

20.95

13,95

79.51

82.79
0.00

17i.63
109.73
272.86

12.57
8.37
1.90

44,00

12,57
8.37

10,48
0.00

21.53

23,43

ACTIVITY=T60SKA  FROM= ~1.15  T0= -1.40
-l.18 ~1.21 . =1.26 ~1.2%
11209.07 11353, 70 11490419 11595,89
11465, 91 1146731 11467.57 11456.4%
20.95 19,06 19,08 10,68
0.00 0.00 0.00 0,00
5.93 6.81 2,92 0.00
8.02 Tel4 11,03 13.95
43,60 43,60 43.60 43,60
58432 59,33 63,23 74451
0.00 Q.00 0.00 0.00
52.18 53.06 49.17 %6425
106.82 11.84 15,73 18,65
59.80 69, 80 59480 £9.80
0.00 0,00 0.00 0,00
13.51 £2.99 15,27 12435
0.00 0,00 0.00 4262
28.20 28,20 28.20 28.20
b.67 ba)7 0.00 0,90
6.50 6450 6.50 1.88
122,40 122440 122.40 122440
113.10 113,10 113,10 113.10
15.86 15.88 15.78 15,72
0.00 0.00 15.09 25414
91,19 90,56 78,23 649.92
712.30 647.87 647,87 363.29
232,02 233,99 225.27 218,74
2853.75 2882.16 2994423 3307.20
149.05 153.39 152261 152.03
2.68 2465 9,14 13,45
33,85 33,90 33,68 33:54
20.43 20,46 20.33 20,24
18,75 18,77 18.65 18,98
410.34 407,54 419,95 42F.76
645,61 6f1.19 660473 673,01
21.35 30422 36,56 40,98
19085, 81 190514 63 19474.76 19739,67
1108103 11039, 92 11269.02 141498
8.38 8,38 8.38 838
5,58 5,58" 5.58 5458
27.73 27.1% 2713 27.73
0.00 0.0p 0.00 .00
Q.00 0.0 0400 8,37
82.98 Bl.97 78,07 66,72
20.55 19,06 19.06 10.468
13.95 13,95 13.95 13.95
79.51 9. 51 79,51 79451
83,31 82,99 15,07 86,77
L.89 0.00 0.00 0,00
170.68 171.63 t7p.18 169,76
11i.68 109,73 106419 103254
271,99 272,86 267453 263,99
12.57 L4,46 14546 22,84
8.37 8.37 B437 0.00
0,00 0.00 0.00 0,20
42,11 44,00 44,00 44,00
12.57 12,57 12.57 12,57
8.37 8.37 [N 04,00
94T 10.44 14.38 25,66
0.00 1,89 1.89 10,27
22,41 27,22 33.61

CONSTANT= -1.25

~1433
$1735,88
T 1453.92

9,43
1.25
0,00
13,95
43.60
75,77
0.00
45,00
19.90
59480
0,00
11.10
6,50
28,20
.00
0.00
122.40
113,10
15.69
29.16
66,53
358.27
218,74
362,39
151,74
15.18
33.49
20,21
19.55
430,54
677,46
42,71
19842.54
11470,72
B.38
5.56
27.73
0.00
8,37
65,53
i0.68
13.95
79.51%
67439
0.G0
169.68
102.45
262,563
22.84
.00
0+00Q
64,00
12,67
2.00
26.92
10,27
39,86

~l.36
11828.27
11427.14

0.00
10,69
0,00
13,95
43,60
85,20
0.00
35,57
29.33
69,80
16,97
1.67
650
11.23
0.00
0,00
122,40
113,10
15049
£5.23
35.98
320.55
218.74
3606.39
149,89
30.64
33,05
19.95
18,30
455,45
T16.56
58,12
20733.43
11959.08
8.38
5.53
27,13
0.00
8,37

56410

10.69
13.95
73,51
F4. 9%
0.0Q
169.18
92.68
250,56
22.83%
0.00
0.00
44,00
12.57
0.00
36.35
10.2&
49,29

MIN INCREMENT= 0.010

-1.39
11937.48
14421.71

0,00
10,68
0.00
13.95
43,60
85.20
1.67
33,90
31.00
69,80
19.97
0,00
6,50
8,23
0.00
0.00
122,40
113,10
15,45
71.60
30.58
320.55
218474
31648.03
149,56
33.37
32,97
19.90
18426
459,83
723,47
60, 84
20890.99
12045,.36
8.38
5.58
27.73
0,00
'8.37
54.43
10.68
13.95
79451
96, 27
0.00
169.09
90,96
248,42
22.84
0,00
0.00
44,00
12.57
0.00
38,02
10.27
50.96

-1,42
12036.33
11379.58

0,00
0,00
0.00
13.95
43460
85,20
12.35
33,90
31.00
69, B0
19,97
0.00
6450
8.23
0,00
0,00
122.40
113,10
15.45
71.61
30.58
0.00
218,74
3915,19
149,56
33,37
32.97
19,90
18,26
459,83
723,47
60,85
20881,73
12042, 54
8.38
5.58
21.713
10,69
8.37
43,75
0.00
13.95
79.51
96,27
0,00
169.09
90.95
248,42
22,83
0.00
0.00
44,00
1.88
0.00
48,70
20.95
61,64
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activity i1s varied from the beginning price to the ending price in
increments no smaller than the minimum increment specified by the user.
At each solution point, the price of the named activity used for that
solution, the value of the cbjective function using that price and the
value of the objective function using the constant price are listed,
Only activities which come into one or more of the solutions at a non-

zero level are listed in this report.

Constant Price Comparisons

The determination of effective price ranges as outlined above is
only one of the possible functions of the parametric price progran,
Parametric price results are sometimes presented showing the relation-
ship between the value of the objective function and the price being
varied. The_value of the objective function used iIn a parametric price
program, if compared at two solution points, shows the difference in
net return due to the change in farm organization and due to the change
in the price being varied,. -If a value of the objective function is
computed using a constant price at each solution point, a comparison
of these values between twe solutlon points will show the change in net
raturn due to the change in farm organization only. This latter com-
parison can be very important when interpreting linear programming
results to farmer;. First, if a change irn the farm plan resulfs in
only a small change in net income (at ccnstant prices) he may be indif-
ferent between the original and a revised plan.

The "cost of a wrong decision' in farm planning with respect to
the price of a major commodity produced on the farm may also be

evaluated. For example, 1f wheat is the commodity in question and the
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“sonstant W price is $1.25 per bushel, the difference btetween the net
return figured at a constant price, in a solution computed using $1.25
wheat and one with $1,40 wheat.represents the loss in income which
would be incurred if the farm organization were based on a wheat price
of $1.25 per bushel, and a price of $1.%0 per bushel was realized, In
Table XIII, one would us¢ the row in which "$1.25%" appears in the left
margin (the row which shows net return computed at a constant wheat
price of $1.25) and the colwmns headed by "$1.21" and "§$1.29". By
subtracting $11,467.%21 from $11,401,71, it is found that the estimated
"eost' of employing a farm plan based on $1.25 wheat when a wheat
price of $1.40 1s actually realized would only be $45.60.

A set of solutions may alsc be treated as a set of alternatiye
plans for a farmer to choose from, if the differences in net return
due to farm organization are small. For example, the farm plans in
Table XIII resulting from wheat prices of $1.15 to §1.42 per bushel
only produce an eight&-four dollar variation in net reiturn due to farm
organization., This is a relatively small proportion of the net return.
Thus, a farmer may view these nine plsns as alternatives which will all
produce about the same net rebturn, given a wheat price of $1.25 per

bushel.
Mechanics

This program requires one card in addition te that input required
for the FMPLAN subroutine. On thig card, the activity whose price is
to be varied is named (see activity abbreviations in Appendix Table
XIV), The beginning price, endlng price, constant price, and the

minimum increment are also specified.
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The source listing of the parametric price program appears in
Appendix Table XXIV, In this program, the Input tape is read in the
main program rather than in the FMPLAN subroutine. This is necessary
in order to locate the activity and place the beginning price on it
before calling the subroutine. When the subroutine is executed, all
revisions are made as usual, except for the price of the activity being
parametrically priced. It remains %t the beginning price, If the
activity to be parametrically priced dees not appear in the basis of the
initial soluticn, its incoming price is computed for use during the
next execution of the optimizing routine.

Execution speed of this program on an IBM 7040 computer 1s approx-

imately one solution per minute.

The above programs comprise the operating system. The report
formats present informaticn which was thought o be of most Interest to
farmers of north central Cklahoma. The programs were designed to
fulfill several of the obJectives ¢f this study in an efficient manner,
The applications of the revorts and other data generated by the system

are discussed in the following chapter.



CHAPTER IV
APPLICATIONS OF AN AREA FARM MANAGEMENT INFORMATION SYSTEM

Previous chapters have described the dévelopment of the system.
The collection and storage of data were discussed in Chapter II, The
operating system and reports generated by the system were discussed in
Chapter IITI., The uses of the system, thelr relevance in a farm manage-
ment education program and suggestions for administering the system are
discussed in this chapter,

The applications of the system are, of course, the methods by
which the real objectives of the system may be achieved, Specific usss
of the system involve area farm management agents, county extension
directors and staff members of the egricultural economics department.
Success depends on using the system as an 1ﬁtegral part of an educational
program. The reports generated by the system may be read by farmers.
But, if farmers have not been taught how to interpret them, improper
use of the system may result. Therefore, an educational effort must
precede or accompany the introduction of such a system to an area.
Proper employment of the system could increase the efficlency and
effectiveness of educators who work with farmers on precblems of

management .
Application Techniques

The uses of the system may be divided into two separable but

91
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related areas. One area of use invelves representative farm resource
situations. The other area of use involves actual farm resource situ-
ations., The two uses will be discussed separately although in some

cases one may support the other, or they may be used jointly.

Representative Farms

Representative farm resource situaﬁions may be used in various
ways through the system. These uses may be broadly grouped as repeti-

tive runs for publication and as experimental runs.

Repetitive Runs. The output formats of the government program

comparison report and the individual farm detalled report were designed
for direct photographic revroduction in a farm management publication,
These reports could be published, reflecting current or expected
prices, yields, govermment program provisions, and other parameters.
The frequency of publication could be governed by changes in the parame-
ters, Thus, when a change In prices, for example, made previously pub-
lished farm plans obsolefe, a new set could be run, using revised
prices. Price ranges or parametric pricing runs could be used to
establish ranges over which a %et of plans were valid. Some cost
ranges may also be Interpreted as yield ranges {8, pp. 65-7%3]. This
option could further aid in establishing the stability of a set of
plans, or in generalizing results from them.

The optimal plans could be published under their own title, or as
a part of the O, S, U, Fact Sheet™ series, A standard explanation of
the reports could be printed by computer so that no professional staff
time would be required in writing the publication., Emphasis would be

placed on timliness. Professional personnel would detect needed
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revisions. A new set of reports would be run, checked by a member of
the professional staff, rhotographilcally reproduced and malled within a
few days.

These published reports would be most effective in answering gen-
eral questions with which all of the farmers In an area may be faced,
Such general questions may bve caused by a change in government program
provisions, an area-wide drouth or a significant change in the price of
a major commodity produced in the area, The area agent or county
extension director should find the reports useful as background infor-
mation and as examples for use In meetings, newspaper articles, radio
programs, and television programs,

The published reports could also serve a useful role in the indi-
vidual comnsultation with farmers by area agents, as representative farm
results may be used to answer questions relating to an individual
farmer's situation. Three techniques for accomplishing this are men-
tioned here., First, if the individual's situation is somewhat compara-
ble to that of a representative farm a guick generalization may be
possikble. Second, the representative farm results may be used as a
guide for budgeting an alternative plan for gn individual farm. The
result may not be an optimsl plan for tihe individual farm, but it may
be near-optimal and 1t can be found more quickiy through the use of a
representative farm plan as a guide. |

The third technique involves the use of simplified programming
[14]. This technlque may be uscd when an individual farm is not
directly comparable to a representative farﬁ, but 1t is similar to
some combination of two or more representative farm resource situations

[1, pp. 69~84]. This technique involves the linear interpolation of
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optimal representative farm plans, The optimal plans of represaentative
farms are used as activitles In the simplified pregram. The optimal
plans are entered on a per unit basis of scme baslc resource, such as
acres of total cropland. Other resource requirements are entered in
terms of their relationship to the base resource, The simplified
programming computations may be made in the field by an area agent.

The resulting composite plan should be checked by budgeting to insure
that it is an improvement over the present plan. This technique allows
representative farm optimal plans to‘be extremely useful in answering
individual farm planning questions. The technique has not been used
extensively at the fleld level, however. Omne reason for its limited
use is the unavailability of current optimal orgenizations for repre-
sentative farms, Thus, as these optimal organizations are made avail-
able by the system, use of the simplified programﬁing technique may be

expected to increase.

Experimental Runs. Representative farm resource situations may
also be used In answering specific éuestians which relate to the re-
sponse or adJustment of farms in an area. Questions may arise in the
field use of putlished reports. For example, an area agent méy wish to
see the farm plans and incomes which result from various wheat prices,
or various cattle prices. In this case, parameiric pricing runs may be
made, or one of the simplifised peports may be run at several alternative
prices., Other persons may wish to explore the capltal requirements
associated with variocus farm plans, Through the matrix revision teche
niques described in Chapter III, the analysis may be accomplished by

forcing certain activities into the solution and blocking others from

entering the solution.
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The effect of moisture c&nditions on farm plans may be evaluated
by zdjusting the yields cf one or more crops upward or downward one or
two standard deviations, The effect of alternative government programs
or alternative government program payment rates on the organization and
income of farms In an area may also be estimated with relative ease,

The above are examples. Many more possible uses exist for optimal
representative farm plans produced by the system. The above examples
were presented to demonstrate the usefulness of thils aspect of the sys-
tem and how it may Increase the effectiveness of a farm management

education program.

Actual Farms

As indicated in Chapter I, actual farm linear programming is ex-
pensive in terms of professicnal staff time. In states where linear
programming is used in extension farm maﬁagemené education, only a
limited number of farms have been érogrammedg The system developed in
this study should allow actual farms to be linear programmed at a rea-
sonable cost. This cost may vary with the degree of sophistication
desired., As indicated in the discusslon of the individual farm data
form (Table VI) in Chapter III, a farm may be linear programmed with
only the information required for the first page(of that form. These
data, relating to the resource base, should be readily available for
most farms, After approximately twenty~five éards are punched from
the pre-coded form, a computer run may be made. The cutput, including
the simplified reports could be malled directly tc the area agent who
collected the data. The agent, in turn, would relate the information

to the farmer.
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If more precision were desired, additional information may be col-
lected from the farmer, or estimates may be made and used in place of
certain data bank coefficients. Even if extensive revisions are made,
the system offers many advantages over building individual matrices for
each farm,

In the replies received from personnel at state universitiles who
do individual farm linear programming, as noted in Chapter I, individ-
ual farm data were used where possible, In most cases, however,
standard budgets or estimates by agricultural ccllege personnel were
used where individual farm data were not available. The system devel-
oped in this study essentially does the same thing. If individual farm
data are not avallable for revising the data bank coefficients, the
standard coefficients are used. These standard coefficients have been
prepared for a giyen area and glven soil types by agricultural céllege
personnel,

In addition, the system offers a framework whiéh remagins the same
from one farm to another. In conventional individual farm programming,
a large portion of the matrix, relating to govermment programs, buy-
sell activities and inventories remains the same from farm-to-farm, but
it must be rebuilt for each farm. Thls duplication of effort is elim-
inated or reduced by the system., When a user of the system becomes
acquainted with 1t, he may think only in terms of a few revisions to
the system for each farm, rather than starting over for each farm.

As noted earlier, the system is flexible in that it allows as
much individual farm information to be used as is available. This in-~
formation may be entered directly into the system in terms which are

familiar to the user, such as fertilizer cost, machine hire rate, etec,
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If the user wishes to adjust the activities for a given level of‘man~
agement, he may lower or raise crop yilelds, precduction cost ltems, or
other coefficilents by a uniform factor.

The manner in which individual farm linear programming may be

carrled out may vary. Four possible approaches are suggested.

Special Problems., First, certaln individual farm planning prob-

lems which arise during consultations of farmers with an area farm
management agent may best be solved by linear programming. In this
case, the area agent may provide the required information and request
that a program be run,

Seven such runs were made during August asnd September, 1968, while
testing the system, particularly the government program comparlson
report. Data was collected by the area agent in north central Oklahoma
on a preliminary version of the individual farm data form and mailed te
the author. The programs were run, reviewed, and malled back to the
area agent who discussed the results with the farmers. In each case,
the agent felt that the farmer viewed the information as relevant and

important in his planning decisions relating to the 1969 wheat program,

Wrkshop Participants. The system may be utilized in various types

of farm management worshops. For example, the first workshop session
may deal with an evalgation of avallable resources, and the first page
of the individual farm data form may be filled out, Other sessions may
deal with crop and livestock budgets, and revisipns may be made to data
bank coefficients on the basis of an individual's computatlions. Prices
may be studied in another session, and the expected prices may be indi-

cated on the individual farm data form. Basic economilc principles may

¢
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also be studied, showing the methods of choosing enterprises which will
tend_to maximize returns to the resource base, When the linear pro-

gramming runs are returned, several sessions may be held on the inter~
pretation of the results and rerun requests may be accepted from those

participants who wish fo explore alternative prices, yields, etc.

Farm Record Project Cooperators. It is possible that individual

farm linear programs may be run for individuals participating in a farm
record proJect, using Information which is currently on file at the
records processing center. If this information is not on file, forus
and procedures for obtalning informationvmay be revised so that it will
be collected in the future, Thus, the system may serve as a guide for
the collection of data which is necessary in farm decision making. As
input~output data become available from enterprise records on an indi-
vidual farm, they may be substituted for the standard data. The infor-
mation system then serves as a backup data source, filling in where
necessary until individual farm data becomes availlable. Farmers may be
motivated fto keep more detailed production records on thelr various
enterprises if they are able to see the manner in which these data may
be used in decision making., In summary, the information system could
serve as a gulde for the collection, classification and storage of farm

record data needed for farm decision making.

Fee Service, Individual farms could also be programmed on a fee
basis. The mechanics would be similar to the "special problem' example
discussed abeove, only the farmer would pay a fes to cover the cost of
computer and clerical time. Many farmers participating in farm record

projects currently pay such a fee. Due to the need for an accompanying
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educational effort, an area farm management agent or some other educa-
tor with similar knowledge and training should administer the program at
the local level,

A “"package' could be offered in this type of program. The govern-
ment program comparison report could be run first and shown to the
farmer. He would then select a govermnment program participation alter-
native on which he desired a more detailed report. The detailed report
could then be shown to him, A limited number of parametric price runs
could also be offered to answer questions which were raised in his dis-
cussion of the first two reports with the area agent. A fixed fee might
be charged for one run of each of the simplified reports and a given

number of parametric price runs,
Administrative Recommendations

The recommendations appearing in this sectilion are based on the
assumption that an area farm management information system would be
developed for each economic type of farming area of Cklahoma which is
served by an area farm management agent., These may be separate systems
or they may be comblned so that activities common between one or more

arecas would not be duplicated.

Development

Area farm management agents would be heavily iInvolved in the
development and maintenance of a system or series of systems such as
the one developed in this study. The operation of the system would
make them more effective in their educational efforts which involve

farm planning, but in order that they realize a benefit from the fixed
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commitment of time necessary for the construction and maintenance of
the system, they should probably spend at least one-half of their time
working on educational activities related to it. Thus, it is important
that their supervisors and extension administrators be committed to an
intensive extension program in farm decision making. They should also
feel that the area information system approach is the most feasible way
in which that program may be executed.

The personnel required in the development of systems for the vari-
ous areas of the state will depend on the rate at which development is
desired. For rapid development, an agricultural.economics staff member
should spend full time on this project and would require programming
and clerical assistance. This person would, of course, work closely
with the area agents whose areas were under development, Development
would be slowed considerably if crop and livestock budgets were not
previously availlable in each area. Even with a slower rate of develop~
ment, a point will be reached when the maintenance requirements of
previously developed systems will require the services of such a person

as mentioned above,
Maintenance

An item of prime importance when anticipating the development of a
series of area systems should be malntenance. Efforts spent in devel~
oping a system as discussed in this thesis would be spent in vain if
budget and personnel allowances were not made for maintenance of the
system. The applications of the systeﬁ discussed earlier in this
chapter are based on the assumption that the data bank and operating

system are revised immediately when changes occur which make any part
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of either obtsolete. As mentioned above, 1t is suggested that a full
time staff member in agricultural economics be assigned the responsi-
b11ity of maintenance and operation of the system or series of systems.
The area farm management agents should alsp play a key role in
sensing needed revisions, such as cost revisions in standard budgets,
additional activities needed or yield revisions as a result of an
improved crop variety. The area agent should be familiar with the
linear programming matrix so that he can recognize its potential as

well as its limitations.



CHAPTER V

SUMMARY AND CONCLUSIONS

The objective of this study was to develop an area information
system which would produce optimum farm organizations for representative
farms, allow rapid evaluation of changes in the farm decision making
environment and allow rapid dissemination of these results to farmers
and their advisors. In addition, the capability of producing optimal
plans for actual farms and an exploration of the use of information
generated by the system in a farm management education program were
desired.

The foundation of an area farm management information system was
presented in Chapter II, An area data bank was developed for north
central Oklahoma. The decision making model employed by the system
governs the design of the data bank., Iinear programming was selected
as the decision making model for the system developed in this study.
The standard linear programming tableau furnishes a pattern for the
efficient organization of a data bark.

Accounting functions, government program provisions and output
format procedures are factors which favor the initial inclusion of all
fegasible activities for an area in the area data bank, For example,

a crop which requires specialized treatment in relation to government
program provisions could cause numerous revisions in the data bank,

if it were to be added to an existing system,

102
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Costs for production activities are itemized in the data bank and
may be revised individually., Coefficients of variation for crop yields
are also stored in the data bank and may be used to adjust crop ylelds
in the linear programming tableau.

In Chapter III, an operating system was developed to directly
fulfill several of the objectives of this study. Alternative techniques
were discussed regarding the development and use of an operating systenm.
When developing a system, activities apd constraiﬂts may be addressed
in the computer by location or by alphanumeric description. Verbal
descriptions which are used in output formats may be read line-by-line
as the report is being printed or they may be constructed from verbal
activity descriptions. The amount of interpretation and the degree of
refinement in report formats must also be determined when a system is
being developed,

A conflict exists between the desire for a flexible addressing
system and refined output formats. The alphanumeric addressing system
allows activities and constraints to be added easily, but in ordef to.
design specialized output formats for each type.of enterprise, all fea-
sible enterprises must be anticipated or included in the system when it
is iInitially constructed. In additlion, features which expeditehthe
revision of existing activities make the addition of new activities
more cumbersome, Such features are automatic cost changes when yields
are revised, detailed cost revisions for production activities and
yield adjustments which use coefficients of variation, Thus, as noted
in the above discussion of the data bank, the initial inclusion of all
feasible activities in an area data bank is desirable. When all feasi-

ble activities are included in the system, the need for a flexible
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addressing system is diminished and the location addressing system
becomes more efficient.

The intended use of a system should govern its design, however.
In a system which 1s intended for actual farm programming, a flexible
addressing system may be chosen so that activities and constraints
could be added easily. The detall in the output formats would be
sacrificed by such a choice, however, In a system which is intended
for repetitive representative farm programming, a location addressing
system and refined output formats would be desirable.

Applications of a farm management information system were disg-
cussed in Chapter IV, The discussion was in terms of potential appli=-
cations. A limited field test of the system was conducted, but most
applications involve the iInitiation of new educational programg related
to farm decision making,

Representative farm plans produced by the system may be published
periedically, reflecting the current decision making environment af-
fecting farmers in an area, The' plans may be used as examples and as
general information, or they may be generalized to actual farms.
Budgeting or simplified programming may be employed to generalize a
representative farm plan to an aciual farm.

Actual farms may be programmed as speclal problems, as a fee
service, as a part of a farm record service, or as an educaticopal aid
in a farm management workshop.

An educational program should precede or accompany the use of
this system. The implementation of the system in an area, or state,
would require a new educational program with supporting budget and

personnel., A staff member, with programming assistance, should be able
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to maintain and operate the system for several areas of a state, Area
farm management agents play a key role in the opefatién aﬁd maihtenance
of the system, which increases théir effeétiﬁeness as-educétors,

Thus, an area farm management information éystem was‘developed for
north central Oklahoma which could serve as a pattern for the develop-
ment of systems for other areas. 'waéVér, this study was an experimenf,
the methods and findings of which are reported iﬁ this‘thesis, The
alternatives in design and development discussed in this fhesis should
be viewed wlth more importance than the system which was actually
developed,

| .The person who is responsible for the development of a séries of
area systems or a single statewide farm management information syétem
should set ouf clearly the purposes of the system and establish priori-
ties for these purposes. He should then study alternative_désigns and
select the one‘which will.best‘meet these purposes., As an example, the
relative importance of re?etitive representative farm programming.versus
actual farm programming should Influence the data addressing and report
printing téchniques employed in the system.,

The role of linear.programming should possibly be mentioned. . At
the‘outset5 this study was viewed as an application of linear
programming -- one in which the computer output would be printed in a
readily readable form. As the study progressed, however, linear pro-
gramming assumed the role of an optimizing technique which:Was used at
one stage in the operation of.the system., Data storage, classification,
and manipulation became a major part of the system's operation. This
points out the need for computer programs which allow thé combination

of functions such as data revision and manipulation with models such as
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linear programming, This multiple function ability is important if
these models are to be utilized efficiently in research and if they
are to benefit individual farmers,

The system developed in this study may alsg serve as a starting
point in the development of a more comprehensive agricultural informag-
tion system., The framework here could be extended to include many other
types of organizational decisions. Crop yields could be carried as un-
harvested inventories, Alternate harvesting, storage, and marketing
methods reflecting different costs, product losses, and nutrient losses
could be present in the system. Iivestock feeding methods which
reflected various labor and capital requirements as well as nutrient
losses and various types of purchased feed could all be included as
alternatives. Livestock feed reguirements could be listed in terms of
nutrient elements, The system could then select a cropping plan, a set
of machinery, harvesting and storage methods, feeding methods, and
livestock rations. Alternate crop activities could allow the selection
of an optimum level of fertilizer application as well as a least cost
fertilizer mix. The 1ist of such examples can be extended to include
virtually every management decision which a farmer makes.

The development of such a system would require the efforts of all
diseiplines in a college of agriculture. The system could serve as a
guide for the coordination and direction of resesrch., ZEach discipline,
in the development of their contribution to the system would be devel-
oping material which they could use independently in their educational
efforts. The system could serve as a pattern for the prganization,

coordination, storage and use of information emanating from a college
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of agriculture., As the volume of available data for farm decision
making increases and as farm management decisions become more complex,

the need for such a system is increasing.
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TABLE XIV

EXPLANATION OF THE ACTIVITY ABBREVIATIONS USED IN THE
LINEAR PROGRAMMING MODEL

11

CROP ACTIVITIES

71.CBA~~GROW
T71.CAA-~GROW
71.CDA--GROW
71 LAA--GROW
71.LBA~~GROW
71sLCA--GROW
71leLDA~-GROW

73.CBA--GROW
73|CCA—'GROW
73.CDA~~GROW

73 LAA-~GROW .

73+ LBA=-~GROW
73 LCA=~-GROW
" 73.LDA--GROW

76 s CBA=~GROW
76+CCA=-=GROW
76 . CDA=~GROW
7641 AA==GROW
76LBAA-~GROW
760 LCA=—-GROW
76 . LDA=~GROW

803CBA~-GROW.

-803CCA~--GROW
803CDA--GROW
803LAA--GROW
803LBA--GROW
803LCA--GROW
803LDA--GROW

81,CBA~~GROW
81.CCA-~GROW
81sLAA~-GROW
81.LBA=~GROW
81lo.LCA--GROW

800CBA~~-GROW
800CCA--GROW
800CDA~--GROW
800L AA~~GROW
800LBA-~GROW
800LCA--GROW
800LDA--GROW

85,CBA-—GROW
85+ CCA~~GROW
854 CDA~-GROW
85.L AA—~GROW
85, LBA=~GROW
85+ LCA==GROW
85, LDA-~GROW

1

— = b b

[P

et e o [l e el e

ot b et b

o e

ACRE
ACRE
ACRE
ACRE
ACRE
ACRE

ACRE

ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE

ACRE
ACRE
ACRE
ACRE
ACRE
ACRE

ACRE'

ACRE

ACRE
ACRE
ACRE
ACRE
ACRE
ACRE

ACRE
ACRE
ACRE
ACRE
ACRE

ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRFE

ACRE
ACRE
ACRE
ACRE
ACRE
ACRE
ACRE

BARLEY
BARLEY
BARLEY
BARLEY
BARLEY
BARLEY
BARLEY

GRAIN
GRAIN
GRAIN
GRAIN
GRAIN
GRAIN
GRAIN

WHEAT
WHEAT
WHEAT
WHEAT
WHEAT
WHEAT
WHEAT

FORAGE
FORAGE
FORAGE
FORAGE

" FORAGE

FORAGE
FORAGE

ALFALF
ALFALF
ALFALF
ALFALF
ALFALF

SMALL
SMALL
SMALL
SMALL
SMALL
SMALL
SMALL

SUDAN
SUDAN
SUDAN
SUDAN
SUDAN
SUDAN
SUDAN

ON C
ON C
ON C
ON L
ON L
ON L
ON L

SORGH
SORGH
SORGH
SORGH
SORGH
SORGH

SORGHUM

cL
CcL
CL

ON
ON
ON

SORG

SORGHUM

SORG
-SORG
SORG
SORG
SORG

A ON
A ON
A ON
A ON
A ON

GRAIN
GRAIN
GRAIN
GRAIN
GRAIN
GRAIN
GRAIN

PASTU

PASTURE
PASTURE

PASTU

PASTURE

PASTU

PASTURE

LOAM=A
LOAM=3
LOAM~C
‘LOAM=D

LAY~-B
LAY=C
LAY-D
OAM=A
OAM=~B
OAM~C
OAM~D

S0ILS
SOILS
SOILS
SOILS
S0ILS
SOILS
SOILS

UM
UM
UM
UM
UM
UM

CLAY-B
CLAY-C
CLAY~=D
LOAM=-A
LOAM-B
LOAM=C
LOAM~D

AY-B
AY=C
AY=D

SOILS™
SOILS
SOILS
SOILS
SOILS
SOILS .
SOILS
HUM ON
ON
ON
‘ON
ON
ON
ON

CLAY-B
CLAY-C
CLAY~-D
LOAM=~A
LOAM~-B
LOAM~C
LOAM~D

HUM
HUM
HUM
HUM
HUM

CLAY-B
CLAY=-C
LOAM=A
LOAM-B
LOAM~C

SOILS
SOILS
SOILS
SOILS
SQILS

PASTURE
PASTURE
PASTURE
PASTURE
PASTURE
PASTURE
PASTURE

{GRA
{GRA
{GRA
{GRA
(GRA
(GRA
(GRA

CLAY~-B
CLAY~C
CLAY-D
LOAM=A
LOAM~-B
LOAM=-C
LOAM-D

RE

RE

RE

SOILS
SOILS
SOILS
SOILS
SOILS
SOILS
SOILS

SOILS
SOrILS
SOILS
SOILS
SOILS
SOILS
SOILS

ZE
ZE
ZE
ZE
ZE
ZE
ZE

ouT
ouT
ouT
ouT
ouT
ouT
ouT

SOILS
SOILS
SOILS
SOILS
SOILS
SOILS
SOILS

MAY
MAY
MAY
MAY
MAY
MAY
MAY

CLAY-B
CLAY=C
CLAY=D
LOAM=A
LOAM-B
LOAM=C
LOAM~D

SOILS
SOILS
SOILS
SOTLS
SOILS
SOILS
SOILS



TABLE XIV (Continued)

ACRE OF SUDAN FOR WINTER GRAZING ON CLAY-B SOILS
ACRE OF SUDAN FOR WINTER GRAZING ON CLAY-C SOILS
ACRE -OF SUDAN FOR WINTER GRAZING ON CLAY-D SOILS
ACRE OF SUDAN FOR WINTER GRAZING ON LOAM~A SOILS
ACRE OF SUDAN FOR WINTER GRAZING ON LOAM~B SOILS
ACRE OF SUDAN FOR WINTER GRAZING ON LOAM-C SOILS
ACRE OF SUDAN FOR WINTER GRAZING ON LOAM-D SOILS

85WCBA~~GROW
85WCCA-~GROW
85WCDA~=GROW
85WLAA=~GROW
B5WLBA--GROW
B5WLCA~~GROW
85WLDA~~GROW

— e b bt e

60FALL--FALLOW IDLE CROPLAND--MAY. OR MAY NOT EE DIVERTED ACRES

- 86.C1A=-GROW 1 ACRE OF NATIVE PASTURE ON CLAY SOILS
86,L1A-~~GROW 1 ACRE OF NATIVE PASTURE ON LOAM SOILS

LIVESTOCK ACTIVITIES
111RTA--PRODUCE ONE COW-CALF UNIT~-CALF BORN MARCH 15 NOT CREEP FEDs COWS
WINTERED ON COTTON SEED CAKE AND NATIVE RANGFs CALF SALABLE 0OCT. 1
AS A GOOD-CHOICE FEEDER
112RTA~-PRODUCE ONE COW-CALF UNIT--~CALF BORN MARCH 1, NOT CREEP FEDs COWS
WINTERED ON COTTON SEED CAKEs NATIVE RANGE AND FQORAGE SORGHUMs CALF
. SALABLE OCT». 1 AS A GOOD-CHOICE FEEDER
113RTA--PRODUCE ONE COW-CALF UNIT--CALF BORN MARCH 1» NOT CREEP FEDs COWS
WINTERED ON NATIVE RANGE» FORAGE SORGHUM AND SMALL GRAIN PASTURE
(WINTER ONLY}s CALF SALABLE -OCTs 1 AS A GODD-CHOICE FEEDER
111VLA-~PRODUCE' ONE COW~CALF UNIT--CALF BORN NOV. 15 NOT CREEP FEDs COWS
WINTERED ON NATIVE RANGEs SMALL GRAIN PASTURE(WINTER ONLY}s AND GRAIN
SORGHUM STUBBLE WITH FORAGE SORGHUM AND COTTON SEED CAKEs CALF SALABLE
JULY 20 AS A GOOD-CHOICE FEEDER

141TTA~-~PRODUCE ONE GOOD FEEDER STEER~-BOUGHT OCTs 15, WINTERED ON NATIVE RANGE
AND COTTON SEED CAKEs SALABLE. OCT. 15

142TTA~~-PRODUCE ONE GOOD FEEDER STEER~--BOUGHT OCT. 153 WINTERED ON NATIVE RANGE,
COTTON SEED CAKE AND NATIVE RANGEs SALABLE OCT. 15 ;

1437 TA--PRODUCE ONE GDOD FEEDER STFER=-~BOUGHT OCT. 15s WINTERED ON NATIVE RANGE,
GRAIN SORGHUM STUBBLE AND.- COTTON SEED CAKEs SALABLE OCTa 15

144TYA--PRODUCE ONE GOOD FEEDER STEER-~BOUGHT OCT, 15 WINTERED ON SMALL GRAIN
PASTURE WITH FORAGE SORGHUM AND COTTON SEED CAKE WHEN OFF SMALL GRAIN,
SALABLE MAY 1 FROM GRAZED OUT SMALL-GRAIN . )

145TYA~~-PRODUCE ONE GOOD FEEDER STEER--=BOUGHT OCT. 15s WINTERED ON SMALL GRAIN
PASTURE AND GRAIN SORGHUM STUBBLE WITH FORAGE SORGHUM AND COTTON SEFD
CAKE WHEN OFF SMALL GRAINs SALABLE MAY 1 FROM GRAZFD-OUT SMALL GRAIN

146 TRA--PRODUCE ONE GOOD FEEDER.STFER--BOUGHT OCT. 15s WINTERED ON SMALL GRAIN
PASTURE WITH FORAGE SORGHUM AND COTTON SEED CAKE WHFEN OFF SMALL GRAIN,
SALABLE MARCH 1 :

147TRA~~PRODUCE CNE GOOD FEEDER STEER-=BOUGHT OCT. 15+ WINTERED ON GRAIN
SORGHUM STUBBLE AND NATIVE RANGE WITH FORAGE SORGHUM AND 'COTTON SEED
CAKE “WHEN OFF GRAIN SORGHUM STUBBLEs SALABLE MARCH 1

BUY-SELL ACTIVITIES

710SBA--SELL BU. BARLEY
7305SA-~SELL 1 CWT« GRAIN SORGHUM
760SWA--SELL 1 BU. WHEAT

BOOWPS~-SELL
BOOWPW-—~SELL

AUM SMALL GRAIN PASTURE(WINTER AND GRAZE OUT)
AUM SMALL GRAIN PASTUREIWINTER ONLY}

= e
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TABLE XTIV ((,rmu nue sd)

810SHA--SELL 1 TON ALFALFA HAY
801BHA~~BUY l TON PRAIRIE HAY OR FORAGE SORGHUM

110S1A--SELL
110H1A~-SELL
110ClA--SELL
110L2A--SELL
110H2A--SELL
110C2A--5ELL

bt b b pd

CWTo

T CWTs

CWTe
CWTe.
chO

CWT.

141STA--BUY 1 CWT.

140S1A~~-SELL
140S2A~--SELL
14083A--SELL

111JAA~-HIRE
111MJA--HIRE
111ASA-~HIRE
1110DA~~HIRE

1
1
1

e

CWTo.
CWTo
CWTe

HOUR
HOUR
HOUR

OF GOOD-CHOICE FEEDER STEER OCTs 1
OF GOOD-CHOICE FEEDER HEIFER OfT. 1

OF CULL COW FRO™ SPRING CALVING ACTIVITY

OF GOOD-CHOICF. FFEDER STEER JULY 20
OF GOOD-CHOICF FEEDER HEIFFR JuLY 20
OF CULL. COW FROM FALL CALVING ACTIVITY

OF 'GOQD FEEDER STEER OCT. 15

HOUR_

OF GOOD FEEDER - STEER MARCH 1
OF GOOD FEEDER STEER.MAY 1

OF. GOOD FEEDER STEER OCT. 15

JANS—-APRIL L ABOR
MAY-JULY LABOR .
AUG+-SEPT, LABOR
OCTe~DECs LABOR

331BCA--COUNT .1 DOLLAR OF TOTAL CAPITAL

321BCA--BORROW 1

GOVERNMENT

61MDBA~-DIVERT
63MDSA--~DIVERT
66MDWA--DIVERT
61BDCA~-~-DIVERT
63SDCA-~DIVERT
66WDCA-~DIVERT

610BCA~~COLLECT
630SCA--COLLECT
660WCA-=-COLLECT

60TCA.~~ALLOW 1
ACREAGE

e et

DOLLAR OF ANNUAL CAPITAL

PROGRAM ACTIVITIES

ACRE OF MINIMUM BARLEY DIVERSION

ACRE OF MINIMUM GRAIN SORGHUM DIVERSION
ACRE OF MINIMUM WHEAT DIVERSION

ACRE OF ADDITIONAL BARLEY DIVERSION

ACRE OF ADDITIONAL GRAIN SORGHUM DIVERSION
ACRF OF .ADDITIONAL WHEAT DIVERSION -

PRICEVSUPPORT PAYMENT ON 1 ACRE OF BARLEY
PRICE SUPPORT PAYMENT ON. 1 ACRE OF GRAIN SORGHUM
WHEAT CERTIFICATES CN 1 ACRE OF WHEAT

ACRE OF SMALL GRAIN PASTURE TO SATISFY 1 ACRE OF THE DIVERTED
REQUIREMENT
6QTCAW--ALLOW WHEAT CERTIFICATES‘TO BE COLLECTED ON-1 ACRE OF GRAZED-OUT WHEAT

60BFSe~-SUBSTITUTE
60BFW.~~SUBSTITUTE
60SFB,~=-5UBSTITUTE
60SFWe--SUBSTITUTE
60WFBs~=-SUBSTITUTE
60Wl So~~SUBSTITUTE

1
1
1
1
1
1

ACRE OF BARLEY FOR 1 ACRE OF GRAIN SORGHUM
ACRE OF BARLEY FOR 1 ACRE OF WHFAT

ACRE OF GRAIN SORGHUM FOR 1 ACRE OF BARLEY
ACRE OF GRAIN SORGHUM FOR 1 ACRE OF WHEAT
ACRE OF WHEAT FOR 1 ACRE OF BARLEY

ACRE OF WHEAT FOR 1 ACRE OF GRAIN SORGHUM




TABLE XV

EXPLANATION OF THE CONSTRAINT ABBREVIATIONS USED IN THE

LINEAR PROGRAMMING MODEL

114

LLAND
970« +-=ACRES OF
9CBse~~ACRES OF
9CCse~—-ACRES OF
9CDes=-ACRES OF
9CP e a==ACRES OF
9LAse==ACRES OF
91LBes~~ACRES OF
QLCoo”'ACRFS OF
9t Desa=~ACRES OF
SLPe+e=-—ACRES OF

81HL IM=--ACRES OF

LABOR
11LJA~~-HOURS OF
11tMJs~—~HOURS OF
116ASs~=-HOURS OF
11L0D«~-HOURS OF

CAPITAL
3CO4«~-DOLLARS
3COA.~-DOLLARS

CROP INVEN
T1BAP~-BUSHELS
T3GSP+=~CWY,. OF
TEWHP ¢« »=BUSHELS
80HAY«~~TONS OF
81HAY «»~TONS OF
T35TBe=—AUMIE OF
BOMAR 4 ~~AUMYS OF
80MAY=~AUMS OF
B6NPes==AUMIS OF

LIVESTOCK
11C51e=~CWT e« OF
llCHlo“’CWTq QF
11CC1La~=CWTe OF
11C52«=-CWT. OF
11CH2 «=~CWT, OF
11CC2e=~CWTw OF

IQSBno*SCWT!'QF
14581 «=~CWTo OF
148520=>CWTs OF
quSEQS-SWTQ QF

GOVERNMENT
618 0e~~AGRES OF
635+ 0s=~ACRES OF
66Waea=ACRES OF
60CA++=-—ACRES QF

TOTAL CROPLAND
CLAY=-B LAND

CLAY-C ALND

CLAY-D LAND

CLAY NATIVE PASTURE
LOAM=A LAND

LOAM=B | AND

ILOAM=C LAND

LOAM=D LAND

LOAM NATIVE PASTURE

ALFALFA PERMITTED BY THE FARM OPERATOR

JANUARY-APRIL LABOR
MAY~JULY LABOR
AUGUST-SEPTEMBER LABOR
OCTOBER-DECEMBER LABOR

OF TOTAL CAPITAL
CF CAPITAL ARJUSTED TO AN ANNUAL BASIS

TORIES

QOF BARLEY

GRATN SORGHUM

OF WHEAT

PRAIRIE HAY OR FORAGE SORGHUM
ALFALFA HAY

OF GRAIN SCRGHUM STURBLE
OCT~MAR SMALL GRAIN PASTURE
MAR=-MAY SMALL GRAIN PASTURE
NATIVE PASTURE

INVENTQRIES

GOOD~CHOICE 485 POUND FEEDER STEFRS SOLD OCT.

1

GOOD~CHOICE 460 POUND FEEDER HEIFERS SOLD OCT. 1

CULL COWS FROM SPRING CALVING ACTIVITY

GOOD-CHOICE 48% POUND FEEDER STEERS SOLD Juty 20
GOOD-CHOICE 460 PQUND FEEDER HEIFERS SQLD JULY 20

CULL COWS FROM FALL CALVING ACTIVITY

GOOD FEEDER STEERS BOUGHT OCT. 15
GOOD FEEDER STEERS SOLD MARCH 1
GOOD FEEDER STEERS SOLD MAY 1
60D FEEDFR STEERS SOLD OCT. 15

PROGRAMS

BARLEY BASE

GRAIN SORGHUM BASE
WHEAT ALLOTMENT
CONSERVING BASE
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TABLE XV (Continued)

61DMB.~~ACRES
63DMS.~~ACRES
66DMW.~~ACRES

61DAB.--ACRES
63DAS«—-—~ACRES
66DAW.-—ACRES

61BPso--ACRES
61BPL+-~ACRES
635P . s ——ACRES
63SPL«-—-ACRES
66W e e~—ACRFS
66WCL s ~-ACRES

6O0FAL e =—-ACRES
60DLM«~~ACRES

OF
OF
OF

OF
OF
OF

OF
OF
OF
OF
OF
QF

OF
OF

DIVERTED

60BFSL--ACRES
60BFWL~-ACRES
60SFBL--ACRES
60SFWL--ACRES
60WFBL=-~ACRES
AOWFSL~~ACRES

OF
OF
OF
OF
OF
oF

MINIMUM BARLEY DIVERSION
MINIMUM GRAIN SORGHUM DIVERSION
MINIMUM WHEAT DIVERSION

ADDITIONAL BARLEY DIVERSION :
ADDITIONAL GRAIN SORGHUM DIVERSION
ADDITIONAL WHEAT DIVERSION

BARLEY GROWN

BARLEY WHICH QUALTFY FOR PRICE SUPPORT PAYMENT

GRAIN SORGHUM GROWN

GRAIN SORGHUM WHICH QUALIFY FOR PRICE SUPPORT PAYMENT
WHEAT GROWN .

WHEAT WHICH QUALIFY FOR WHEAT CERTIFICATES

IDLE AND/OR DIVERTED LAND
WHEAT GRAZE~OUT (CAN BE USED AS CONSERVING ACRES,
ACRES OR WHEAT FOR PURPQOSES OF COLLECTING CERTIFICATES)

BARLEY WHICH CAN BE SUBSTITUTED FOR GRAIN SORGHUM
BARLEY WHICH CAN BE SUBSTITUTED FOR WHEAT

GRAIN SORGHUM WHICH CAN BE SUBSTITUTED FOR BARLEY
GRAIN S50RGHUM WHICH CAN BE SUBSTITUTED FOR WHEAT

WHEAT WHICH CAN BE SUBSTITUTED FOR BARLEY

WHEAT WHICH CAN BR SUBRSTITUTED FOR GRAIN SORGHUM




MATRIX AND THE

TABLE XVI
OBJECTIVE FUNCTIONS USED IN THE LINEAR PROGRAMMING MODEL

nad= 1

nBJ
1
2+
3+
44
5
6+
T+
8+
9+
10
11+
12+
13+
14+
15+
16
17
18
19
20
21
22
23+
24+
25+
26+
27
28
29
30
31

- 32

33
34
35
36
37+
38+
39+

=2
9T0..
9CB..
9CC..
9CD..
9CP. .
LA«
LB
9LCen
9LD. .
9LP..
S1HLIM
11LJA.
L1EMd .,
11LAS.
11L0D.
3C0..

3CO0A.
7184P,
7365P.
TEWHP .
80HAY .
B1HAY.
73STB.
80MAR,
BOMAY .
BOENP. o
11CSl.
LiCHL.
11CC1.
11CS2.
11CH2,
11€C2.
145B..
14551,
14552.
14553,
61Boe.
635...
66W.e.

40-60CA..

41
42
43
44+
45+
46+
4T+
48¢
49+
50+
51+
52+
53~
54¢
55¢
56+
57+
58+
59+
60+

610MB .
630MS.
66DMW .
61DAB.
63DAS.
66DAK,
618P. .
618PL.
63SP..
63SPL.
66HC. -
66WCL
60FAL .
600LM.
60RF St
HORFUWL
&CSFBL
HO0SFWL
60WFAL
60WFSL

71l.CBA
18.19
20.67
1.00
1.00

0.12
0.95
0.58
0.18
18,19
8.07
-32.00

-0.70

-1.00

0.12
0.95
0.58

0.18

17.49
8.07
-25.10

-0.50

-1.00

3
71.C0A
16.99
19.47
1.00

1.00

0.12
0.95
0.548
0.18
16.99
B, 07
-20.00

-0.40

~-1.00

4
Ti.tAA
18.39
20.87
1.00

L0412
0495
0.58
0.18

18.29
8.07
-34.00

~0.70

-1.00

5
7i.LBA
17.99
20.47
1.00

0.12
0.95
0.58
0.18
17.99
8.07
-30.00

-0.60

-1.00

6
T1l.LCA
17.59
20.07
1.00

1.00

0.12
.0.95

0458 .
0.18

17.59
R«07
~26.00

~5+50

-1.00

7
TI.LDA
17.19
19.67
1.90

1.00

n.12
G 95
0.58
0.18
17.19
8507
-22.00

-0.40

-1.00

8
73.CBA
14463
16.99
1.00
1..00

0.72
0.94
0412

14.65

5.25

~16.80

-0:20

-1.00

g
73.0CA
13,83
16.19
1.00

0a72
0.94
0.12

13.83
5.25

-12+32

~0.20

-1.00

10
73.T0A
13.43
15.79
1.00

1.00

0.72
0.94
0.12

13,43
5.25

~8.9%6

-1.00

11.
T3.LAA
11.31
13.67
1.00

~1.00

12
73.L84A
10.91
13.27
1,00

0,72
0,94
0.12

10.91
3.79

=15.68

" -0.20

~1.00

13
73.1CA
10.51
12.87
1. 00

1.00

0. 12
0.94
0.12

10.51
3.79
~13.44

=0.20

~1.00 -

14
73.1DA
10.06
12.42
1.00

072
C.94
0.12

10.06,

3.79

=10, 64

-0.20

-1.00

15
76.CBA
17.79
20.27
1.00
1.00

0.12
0495
0.58
0.18
17.79
B.D7

-28.00

~0.70

=1.00

911



TABLE XVI (Countinued)

CBJs 1} -
BBid= 2
T 9Y0..
2+ 9(8B..
3+ 9CC..
4% GCDa..
5 9CP..
B¢ GLAL.
T+ 9LB..
8¢ 9LC..
9+ 9LD..
10 9LP..
11+BYHLIM
12+11L3A.
13¢11LMy.
J4+11LAS.
15+11L0D.
16 3C0..
Y7 3C0a.
18 7T1BAP.,
19 736SP.
20 T6WHP.
21 BOHAY.
22 BLlHAY.
23+73%518.
244 80MAR.S
25+80MAY .
26+80NP. .
27 11CS1t.
23 11CH1.
29 11CCl.
30 11€S2.
31 11CH2.
32 11€T2.
33 14SB..
34 14SS51i.
35 14552,
36 14553,
37+618...
384635...
39+466Waa.
40-60CA. .
41 61DMB.
42 630MS.
43 66NMW,
44+461DAB.
45+63DAS.
L6+H6DAN.
47+618P.,
4846 1BPL.
49+635P. .
504635PL..
51466WC. .
52+66WCL.
53-60FAL.
54+60DLM,
55+60BFSL
56+6CRFWL
57+6CSFAL
58+60SFwlL
59+60WFRL
60+60WFSL

16
T6.CCA
17.09
19.57
1.00

0.12
0.95
0.58
0.18
17.09
R.07

-21.00

=0.50

-i.00

0.12
0.95
0.58
0.18
16.79
8.07

-16.00

-0.40

-1.00

18
T6.LAA
17.41
19.89
1.00

0.12
0.95
0.58
0.18
17.41
7.80

-28.00

-0.70

—-1.00

19
76.43A
17.11
19.59
1..00

0.12
0.95
0.58
0.18
17.11
7.80

~25.00

-0.60

-1.00

20
76.LCA
16.81
19.29
1.00

.12
0.95
0.59
0.18
16.81
7.80

=22.90

=0.50

-1.060

21
T6.1DA
16.51
18.99
1.n0

D.12

0.95
0.58
0.18
16.51
7.80

-18.0C

-0.40

~1.00

22
B03CBA
33.28
356440
1.00
1.00

Va2
D66

1.20

26.26
6.02

=2.60

=0.20

23
803CCA
28.78
31.90
1.00

24
803(C DA
25.78
28.90

1.00

1.00

032
0.66

1.20

2146
6,02

~1.60

-0.20

25
8031 AA
32.76
35.88

1.00

26
803LBA
29.76
32.88
1.00

0.72
0. 66

1.20
22.74
4.55
-2.60

~0.20

27
8031 CA
26. 16
29.88
1.00

1.20
20.82
4.55

=2.20

~0.2C

28
803LDA
23.76
26.88
1.00

29
81.CBA
32.01
36435
1.00
1.00

1.00
0.15
2.63
1.45

32.01
4,31

-2.50
-0.20

1.00
0.15
2.63
l.45

28.26
4,31

~2.00
~0.292

LTT



TABLE XVI (Continued)

oRJ= 1
a8J= 2

1

2+
3+
4+

11«
L2+

9T0. .
9CB..
9CCa.
9CD. .
9CP..
9L AL
9LB..
9tLl..
9LD..
SLP..
81HLIM
1ILJA.

13+11LMJ.

14+
15+
16
17
18
19
20
21
22
23+
P4t
25+
26+
27
28

36
37+
38+
39+
40—
41
42
43
4he
45+
46+
4T+
48+
49+
50+
51+
52+
53~
G4+
554
56+
57+
58+
59+
60+

11LAS, -

11L0D.

3C0..

3C0A.
Ti8AP.
73G6sP.
TEHHP,
80HAY.
81HAY,
73ST8B.
80MAR .
80MAY.
BO6NP. .
11CSt.

1iCHL. "

11CC1.
11TS2.
11CH2Z,.
11CC2.
14S8..
14SS1.
14552
14S553;
61Bess
63S...
66W
60C
61DMB.
630MS.
660MW .
61048,
&30D4S.
G6DAN .
61BP..
61BPL.
635P..
63SPL .
66WC. .
66WCL .
60FAL .
60DLM .
60BFSL
&ORFWL
60SFBL
6CSFWL
60WFBL
6OWFSL

31
8l.LAA
31.05
35.39
1.00

1.00
Q.15
2463
1l.45

31,05
2.95

-2.60
-0.20

32
Bl.iBA
29.55
33.39
1.00

1.00
0.15
2.63
1.45

29.%5
?2.9%

~2.40

~0.20

1.00

33
81.LCA
28.05
32.39
1.00

1.00
0.15
2.63
1.45

2R.05
2.95

-2.20°

~0.20

34
800CBA
12.49
"14.97
1.00
1.00

0.12
0295
0.58
0.18
12.49
7.719

-0.72

-1.70

-1.00

35

BOOCCA

12.49
14.97
1.00

1.00

£.12
0.95
0.58
0.18
12.49
T.79

=8.50
=1.50

=1.00

36
A00CDA
12.49
14.97
1.00

1.00

0.12
0.95
0.58
0.18
12.49
T.79

=0.40

-1.40 "

-1.00

.37
800Laa
12.49
14.97
l.00

0.12

0.95 "

0.58
0.18
12,49
T.79

-0.70
-1.90

-1.920

18
800LBA
12.49
14.97
1.00

.12
0.95

0.58

0.18
12,49
T.79

-0.60
-1.80

-1.00

39
800LCA
12.49
14.97
1.00

0. 12
0.95
0.58
0.18
12.49
7.79

-0.50

~1.70

-1.00

40
8001 DA
12.49
14,97
{.00

0,12
0.95
0.58
G.18
12.49
7.79

~0.40
—-1.60

-1.00

41
85.CBA
11.88
13.79
1.00
1.00

1.02
0.36

11.88
5.56

~2.10

42
85.CCA
11.88
13.79
1.00

li.8a
5.56

-1.90.

43
A5.C0A
11.88
13,79
l.C0

1.02
0. 35

11.88
5.56

<1.80

44
B85.LAA
11.06
12.97

1.00°

1.00

11.06
5.2&

-2.40

45
RS, LRA
11.06
12.97

1.00

Q1T



TABLE XVI (Continued)

o8J= 1}
0BJ= 2

1

2+
3+
44

10

11+
12+
13+
14+
15+

25+
24 ¢
25+
26+

37+
38+
39+
40-
%1

42

43

44+
45+
664+
47+
4B+
49+
50+
51+
52+
53—
54+
55+
56+
57+
58+
59+
60+

9710. .
9CB. .
9CC..
9CDas
9CP..
9 h..
9L Reo
91LCo .
9LDas
9LPao
B1HL1M
1iILJA.
111 MJ.
11LAS.
130D
3C0..
3C0A.

. T1BAP.

73GsP.
T6WHP o
B80OHAY.
81HAY.
73STR.
BOMAR .
BOMAY.
B6NP..
l11Csl.
11CH1,
11iCCl-
1182,
11CH2.
11CcC2.
14SBa.
16551.
14552,
14553,
61Bece
€3Sac.
T2 P
60CA..
610MB.
630MS.,
66DMW .
61DAB.
630AS.
660AN,
61BPa.
618PL.
635P..
63SPL.
66WC. .
66WCL
60FAL .
€00LM.
60BFSL
608FWL
60SFBL
6CSFWL
60WFBL
60WFSL

46
85.LCA
11.06
12.97
1.00

i1l.06
5.26

=2.00

47 48
A5,1DA B5WCBA
11.96  11.88
12.97  13.79

1.00 1.00
1.00

1.00

1.02 1.02

0,36 0.36

11.06 11.88

5.26 5.56
~2.10
-1.80
1,00
1.00

49 50
85KWCCA B5WCDA

11.88 11.88

13.79 13.719

1.00 . 1.00
1. 00

1.00
1.02 1.02"
0. 36 0. 36

11.88 11.88

5.56 / 5.56
-1.50 -1.80
1.00 1.00

51
8SHLAA
11.06
12.97
1.00

~2.40

52
35WLBA
11.06
12.97
1.00

1.02

I'l.06
.26

=2.20

53
B5Wi-CA
11.06
12.97
1.00

~2.00

54
85HWLDA
1l1.06
12.97
1,00

=1.80

55

56

57

58

59

60



TABLE XVI (Continued)

08J= 1
0BJ= 2
1 970..
2+ 9CB..
3¢ 9CC.,
4+ 9C0..
5 9CP..
6+ SlLA..
7+ 9LB..
8+ 9L Ca..
9+ 9i0..
10 9LP..
T1481HLIM
124111 JA.
13+11iMd.
14+11LAS.
15+11L00.
16 3C0..
17 3CDA.
18 718aAP.
19 73GSP.
20 TO6WHP.
21 80HAY.
22 B1HAY.
23+735718.
24+B80MAR .,
25+80MAY .

26#8B6NP. .

27 11CSl.
28 11CHI.
29 1iCCl.
30 11CS2.
31 11CHZ.
32 l11LC2.
33 1458..
34 14551,
35 14552,
36 14553,
37+461B.es
38+635...
394¢66We..
40-60CA..
4} 610MB.
42 630MS,
43 660MW.
44%61DA8.
454¢63DAS.
4H+660AW,
47+618BP. .
4B+61BPL.
49+635P. .
50+63SPL.
S51466WCas
52+56WCL o
53~60FAL .
54+60DLM,
55+6CBFSL
S56+60BFWL
5T+60SFBL
58460SFWL
59+60WFBL
60+60WF Si

61 62 63 64
7 8 60FALL 86.CLA
2.00
2.00
1.00
1.00
~1.00
1,00

65" 66
86.L14 111RTA
18.60
1860

1.00

8«10
l.12
036
1.58
205.27

- 201.00 -

-1.20 13.40
-2.13
-1.2%
~1.18

67
112RTA
18.60
18.50

F.53
1.12
0«36
1.58
205.27
201.00

1l.40
-2.13
-1.29
~1.18

68 69

T13R7TA 111via

13.80 14.22
13.80 14.22

8.10 4494
.12 1.04
0.36 1. 00

1.58 5.78

200.46 200,46

197.42  197.42

0.28 0.42

1.70

2,80 2.890

11.00 9.0
-2.13
-l.29
~-1.18

-2.00

-1.29

-1.18

7C

141772

17.55
17.55

2.80
1.50
1.00
2,30
118.10
114.07

0.02

6.70

71
142TTA
17.55
17.55

3.60
1. 50
1.00

2440

118.10
114.07

5. 890

4490

72
1437TA
17.55
17.55

2.80
1.50
1.00
2.30
118.10
114.07

73

144TYA

9. 45
9. 45

l.14
110.17
63.17

1.40
1.40

0450 .

4.50

-7.08

74
145TYA
Q.45
3.45

1.04%
110.17
63.17

1.00
1.40
1.40
0.50

4450

~7.08

75
146TRA

8.21

8.21

1.14
109.42
40,0R

4.50
~5.34

0ST



TABLE XVI (Continued)

114#BIHLIM
12«1 1L JA.
13+11LM).
144)11LAS.
15+11L0D.
16 3C0..
17 3CO0A.
18 T1BAP.
19 73GSP.
20 Té6WHP.
21 8CHAY.
22 B1HAY.
23+73STR.
24+80MAR.
25+80MAY.
26486NP ..
27 11CSt.
28 11CH1.
29 11CCl.
30 i1iCS2z.
31 11CHZ.
32 11cCcCz.
33 1458..
34 14SS51.
35 145S52.
36 14553,
37+461B...
38463540
39+66Maa.
40-60CA. .
41 51DMB.
42 63DMS.
43 66DMH .
44¢61D28.,
45¢63DAS.
464660AH.
47+61BP..
4B8+61BPL.
49+63S5P..,
50+635PL.
51+66HC.
G2+66WCL .
53-60FAL »
54+60DLM.
55+608FSL
56+60BFWL
57+60SFRL
S84+¢60SFWL
5346 CWEBL
60+50WFSL

76
1427TRA
14.90
14.90

2.30
116.11
41.36

4.50
-5.94

17 78 79 80 81 82 83
1 2 3 4 710S8BA  T730SSA  T760SWA
-0.85 =1.565 -1.20
-0.85 -1.65 -1.20
1.00
1.00
1.0D

84
800WPS
~7.00
~7.00

0.50.

85 86
800WPW B8I10SHA
-7.00 =22.50

~7.00 =-22.50

87

801BHA

17.00
17.00

17.00
8.50

-l.00

90

110S1A
-27.00
-27.00

1cT



TABLE XVI (Continued)

11+
12+
13+
14+
15+
16
17
18
19
20
21
22
23+
24+
25+
26+
27
28
29
30
31
32
33
34
35
36
37+
38+
39+
40—
41
2
43
44+
45+
46+
4T+
48+
49+
50+
51+
52+
53—
S4+
55+
56+
57+
58+
5G9+
60+

=2
9T0e.
9CBe.
9CC.
9CD..
9CPaa
SLA..
SLB..
9tCa.
9LD..
9Pa.
BIHLIM
11LJa.
LILMg.
11LAS.
11L0Da
3CC0was
3C0A.
T1BAP.
T3GSP.
TOHHP o
8OHAY .
81HAY.
73578,
8CMAR.
BOMAY~
BO6NP. o
11CS1.
11CH1.
11cCl.
11CS2.
11CH2.
11cc2.
1458..
14551.
14552,
145583,
61Bees
63S...
66Neae
60CA. .
610MB.
630MS.
HHDMK .
61DAB.
63DAS.
66DAW .
61BP.,
61BPL.
63SP..
63SPL.
66WC e
66WCL o
60FAL .
60DLM.
60BFSL
6CBFWL
60SFBL
60SFHL
60WFBL
HOWFSL

91 92 93 94 95 96
110H1A 110C1A 110S52A 110H2A 110C2a 1415TA
-25.00 -13.00 -28,30 ~26.30 =-14.00 27.00
-25.00 -13.00 -28430 =-26.3) -14.09 27.00

1.00

-1.00

97 98
12351A 140524
-25.00 -25.00
~25.00 =~25.00

1.00

1.00

99 100 101
140534 1
~24.00
~24400

102 103
3 111JAA
1.50
1. 50

-1.00

104
11tMJA
1.50
1.50

~l.00

1.50
0.75

105
L11ASA
1.50
1.50

~1,00

1.50
0.75



TABLE XVI (Continued)

08J= 1
08)= 2
1 9T0..
2+ 9CR..
3+ 9CC..
4+ 9CD..
5 9CP..
6+ 9LA..
T+ 9LB.s
8+ 9L C..
9+ 9D..
10 9LP..
11+481HLIM
L12+11LJA.
13«11 MJ.
l4+11LAS.
15+11L 0D
16 3(0C..
17  3C0A.
18 7iBAP.
19 73GsP.
20 T6WHP.
21 BOHAY.
22 B1HAY.
23+73STR.
24+80MAR .
25+80MAY.
26+8B6NP. .
27 11CS1.
28 11CH1.
29 11CCtl.
30 11CS2.
31 11CH2.
32 11CC2.
33 14S8B..
34 714SS1.
35 14552.
36 14553;
37¢61Bee.
38463544
39+66Was.
40-60CA..
4«1 61DMB.
42 63DMS.
43 66DMK.
44+61DAB.
45+63DAS.
46466DAW.
4T¢618P. .
4B8+61RPL.
49+635P. .
50+63SPL.
51+66WC. .
52+66WCL .
53-60FAL.
54+60DLM,.
55+60BFSL
56+60BFWL
57+60SFBL
58+60SFHL
59+60WFBL
604+60WFSL

106
111084
1.50
1.50

~1.00
1.50
0.75

107 108 109 110 111 112 113 11 115 116
L 2 3318CAa -3218CA 6IMDBA AI4MDSA  66MDWA  618DCA  63SDCA  66WNDCA
0.07 -11.42 ~13.91 =-16.9
0.07 -11.42 -13.91 -~16.94
-1.00
=1.00
1.00 1.00
1.00 1.00
1.00
1.00
1.00
1.00
1. 00
1.00
1.00
-1.00 -1.00 -1.00 -1.00 -1.00 -1.00

117
6108CA
-5.08

-5.08

118
6305CA

~7.31

~T.31

119

660WCA
-36.86
-36.86

120
60TCA.
0.00

~-1.00

XA



TABLE XVI (Continued)

oBJ= 1
0BJ= 2

1
2+
34+
o+
5
6+
T+
B+
9
10
11¢
12+
13+
14+
15+
16
17
18,

234
24+
25+

9T70..
9CBaw
9CC..
900
CPae
9LA. .
SLBew
9LCau
9 D..
9L Poa
BIKLIM
11LJA.
11LHa.
11LAS.
11100,
3C0..
3C0A.

TiBAP.

T36SP.
ToWHP,
BOHAY o
B1HAY.
13578,
B80MAR .
BOMAY .,

256+86NP. .

27
28
29
30
a1
32

37+
38+

11CSt.
11CHL.
11CCl.
11C52.
11CH2,
11CC2.
1458,
14551,
14552.
14553,
618...
63540

394Cb6H. ..

40-
41
42
43

60CA. .«
61DMB.
63DMS.
66DMK .

44+61DAB,

45+

63DAS .

464660AW,

47+
48+

618P.a
618PL.

49+63SP. .

50+
5i+
52+
53~
54+
554+
56+

63S5PL.
6OHCa o
66HCL -
H60FAL o
60DLM.,
60BFSL
S0BFHL

57+60SFBL

58+

60SFWL

59+60KWFBL
60+60WFSL

121
60TCAW
0.00

1.00
-1.00

122
60BFS.
0.00

~1.00
1.00

1.00

123
608BFW.
0.00

~1.00

124
60SFB,
C. 00

125
60SF W,
0.00

126 .
50WFB.
0.00

127
50dFS,
0.00

1.00
-1.90

128
000000

129
000000

130 131
000000 9CB..

132

9CCas’

133
9CN.«

134
9lA,..

135
AMBe.

HeT



TABLE XVI {(Continued)

a8d= 1
0BJ= 2
1 9T0..
2+ 9CBa.
3+ 9CC..
4+ 9C0..
5 9CP..
6+ 9LA..
Tv 9L8.,
8+ 9LC..
S+ 9L D..
10 OSiP..
11+81HLIM
12+11LJA.
L3+l itMd.
14+11LAS.
15+11L00.
16 3C0..
17 3C0A.
18 71BAP.
19 73GSP.
20 TEWHP.
21 BOHAY.
22 BIHAY.
23+73ST8.
24+BOMAR .,
25+80MaY,
26+86NP.
27 11CS1.
28 '11CH1.
29 11cCl.
30 11Ls2.
31 11CH2.
32 tlcce2.
33 14S5B..
34 14SS1.
35 14552.
36 14SS3.
37¢61B.. .
3B+63Sa00
39466Wane
40-60CA..
41 61DM8.
42 53DMS.
43 66DMKW.
44+61DAB.
45+6304S.
LO6+66DANW.
47+618BP. .,
4B8+61BPL.
49+63SPa.
50+6&3SPL.
S51466WCa o
52+66WCL o
53-6CFAL.
54+¢60DLM.
55+60BFSL
56+60BFWL
5T+60SFBL
58+60SFWL
59+60WFRL
60+60WFSL

136
L.

1.00

137
9tD. .

138
8IHLIM

1,00

139
11LJA.

140 141 142 143

1iLMJ.  1ILAS. 11LOD. 73§TB.
1.00
1.00
1.00
1.00

144
ROMAR,

145
80MAY.

146
B6NP oo

1.00

147 148 149
6lBece 63S.., b6Hess
1.p0
1.00
1.00

150

6DCA..

=1.00

GeT



TABLE (XVI (Continued)

aBd= 1
aBJ= 2
1 9T0..
2+ 9CB..
3+ 9CC..
4% 9CD..
5 9CP..
6+ 9LA..
T+ 91B,.
B+ 9LCa.
9+ 9LD..
10 9teP..
11+81HLIM
1241 1LJA.
13411 MJ.
14+1ELAS.
15411100,
16 3C0..
17 3ChA.
18 71BAP.
19 73GsP.
20 T6WHP.
21 80HAY.
22 BiHAY,
23+73STB.
24+80MAR .
25+80MAY .
26+B6NP. o
27 11CSl.
28 11CHL.
29 1icCCl.
30 11C€S2.
31 LICH2.
32 11CC2.
33 14S8..
34 14S5S1.
35 14552,
36 14553,

39+66KHe0s
40~-60CA. .
4] 61DMB.
42 63DMS.
43 66DMW.
44+61DAB.
45463045,
46+66DAW.
4T7+61BP..
48+61BPL.
49+635P. .
50+63SPL.
S1466WC..
52¢66WCL o
53-60FAL .
54+60GDLNM.
55+608FSL
56+60RFWL
57+60SFBL
58+60SFWL
59+60WFBL
6EO0+GOWFSL

151 152 153 i54 155 156 157 158 159
41DAB.  630AS. 660AW. S1BP..  61BPL.  63SP.. 63SPL. S6WCae 66WCL.

160 161 162 163 164
60FAL, 60DLM. 6UBFSL &O0BFWL 60SFBL

-1.00

165
60SFWL



PABLE XVI (Continued)

08J= 1

oBJ
1
2+
3+
44
5
6+
T+
8¢
9
10
11+
12+
13+
14+
15¢
16
17
1R
19
20
21
22
23+
244+
25+
26+
27
28
29
30
31
32
33
34
35
36
37+
38+
39+
40~
4l
42
43
44+
45+
464
4T+
48+
49+

= 2
9TCa.
9CB..
9CCa.
SCD..
9CPau
SLA..
SLB..
9LCe.
LD
SLP..

8IHLIM
11LJa.

11e My,
11LAS.
1LILCD.
3C0..
3C0a.

TiBAP.

T3GSP.

ToWHP .

B80HAY .

81HAY.

73578,

BOMAR .

BOMAY .

RENP. o
11CS1.
11CHL.
11CCl.

11CSs2.
11CH2.
11cCc2.
145R..
145S1.

14552,
14553,

618a..

635400

b6Waa.

60CA. .

61DMB.

63DFS.

660MW .

610A8.

63DAS.
66DAN,

61BP. .

61BPL.

63SP..

50+#63SPL.
51466H0e .

52+
53~
54+

66WCL .
6DFAL.
60NLM,

55+60BF SL

56+
57+
58+
55+
60+

60BFWL
60SFAL
60SFRL
60WFBL
60WFSL

166
6OWFBL

167
60WFSL

<1



128

TABLE XVII

AN EXAMPLE OF THE RIGHT-HAND SIDES COMPUTED FOR ‘THREE
GOVERNMENT PROGRAM PARTICIPATION ALTERNATIVES

eat and
Feed Grain

Constraint
Abbreviation

970, 04,5
9CBn¢ 306

9CC, .
oCh,,
9CP, .
OLA, .
913,
OLC, .
91D, .
9LE, .

S1HLIM

11LJA,

1311MJ,

LLLAS,

/CJHP
B0OHAY,
&1HAY,
2SR,

£

>
@ o
5 G O

8OMAR, 0.0
80OMaY, .0

<
.
G

86NP. .

11C31., 0,0 0.0 0.0
11CHL, .G § 0.0
1161, 0.0 0.0
11C32. ' 0,0 0.0
11682, ‘ T.0 D0
11CCo, DY 0.0
i+ ST 3,0 3.0

; 0,0 .0
145 2.0 0,0
u53= 3.0 0,0

61B... 9999,0
635 ... 9999 ,0
664, .. 999%.0

60CA, . 6,0 7009
6158, 0.0 303

6ZDMS, D0
66 DMW, ‘{:‘ o () E 5 e
61DAB., 0,0 G0




129

TABLE XVII (Continusd)

Constraint Non=~ . Wheat Wneat and
bbreviation Participation Oniy : Feed Grain
672DAS, 0.0 0.0 8.37
66DAW, ' G0 92,45 92,45
61BP,, 0,0 0,0 0,0
61BPL, 0.0 0.0 20,95
6325P, , 0.0 0.0 0.0
6%SPL, 0.0 0.0 1%,95
66WC, , 0.0 , 0.0 0,0
66WCL. 0,0 79 5C7 79 .507
60FAL, 0.0 0,0 0,0
60DLM, 0,0 0.0 0,0
S0BFSL 0.0 0,0 0,0
60BFWL 0.0 0.0 0,0
60SFBL 0.0 0.0 0,0
60SFWL 0.0 0.0 0.0
60WFBL 0.0 0.0 0.0
EOWFSL 0,0 0.0 0.0




TABLE XVIII
MATION LOADING PROGRAM (X

ISN

SOURCE STATEMENT

O $IBFTC INFOLD

1

S

— e
SO NN

100
101
102
103
110
111
114
117
120
121

DIMENSION SIG(31.SES{IC)aNDIB52) o NFLLTDe2,ALTTEITSS 30,
1ALTB{65) s SIGNN{65} 4COST{B0,14)4COSTI (12}, YTELD{65,91,NCAST{5,2)
DIMENSION Af65+170) +8(65),C{1703,K0{614X {1701 4P1A5)JHIO5),XX {65},
1Y(65)+PEL6S) ,E(4225)

DATA SIG{13SIG{2)+SIGI{3)}/1H*,1H=s1H /

DATA SEGI{1).SFGI2Y,SEG{3),SEGI4)sSEGIS) ,SEGI6I/4HROW . 2HID, 6H...C
1240N ¢ 4HMATR , 2R X/ '
DATA SECI7),SEG{RYo5E6{91,SEGILI0)/4HRHSV,2HED , GHENDH, 2H%%/
NATA NALToNALTL1/4HZ222,2H22/

DO 1 ¥=1.65

D3 1 J=1.170
vJ)=0.

N0 2 I=1465
2 ALTB{I}=0.0
no 3 1=1,170
53 3 J=1.3
ALTC{I,4di=0.
READ{5,5) SG,SGLeNME,NMET
FORMATIAL A2 46X A4 A2
IF1SG.ED.SEG{L} JAND.SCL.E0.SEGCI2YY GD TO 5
GO TO 4
6 LD=0
T READ {545} SGsSGLl,NME,NME]

IF{SG.EQ.SEG(3}sANDLSGLL.EQ.SEGI4)} 6N TN 8

LD=1D+1

NCOST{LD,y1)=NME

NCOSTI{LD,2)=NMEL

60 T 7
8 M=Q

LOAD SLACK VECTORS BEGINRNING IN CCL. 131

N=130

READI5,10} SGo+SGL.SNaNME,NUEL

FORMAT (A4 A245Xe ALl oAb, A2)

IF{SG.EQ.SEG(5).AND. SG1.EQ.SFEG(6)) GO TO 19

M=Ms]

ND{M,1)=NME
CND(Ms 2} =NME]

SIGNN(M}=3N

IF{SN.EQ,SIG(3}160 7O ¢

N=N+1

NF {N,1)=NH"E

NF{N,2)=NMEL

IFUSNSEQ.SIG(L}} A{M.,N)=1.0

IF{SN.EQ.SIG{2}) A{M,N}==1.0

N2=N

GO 10 9

—
>
-

(SO

© O

19 N=Q
11 READ{5412) SGeSG1aNM,NML,NME NMF1,XA,XAA
12 FORMAT{3(A4,A2)4+2F10.4)

IF{SG.EQ.SEGIT}.AND.SGL.EQ.SEG(B}) GO TO 15
TF{NFIN. L} EQ.NM AND.NF (N, 2V, EQ.NMLY GO TD 122
N=Ne¢1

122 NF{N.1)=NM

NF{N,23=NM1

ISN
122
123
126
130

-131

134
135
136
14l
144
145
150

151 .

153
154
155
154
157

164

167

172
173
174
175
200
2C1
204
207
212
213
214
215
218
230
231
232
233
234
235
242
243
254
255
262
263
270
271
272
304
305
310
311
312
315
316

w

1

123

124

17

18

132
131

la

iy

135
142

136

143

144

137
138

27

SOURCE STATEMENT

DO 13 LD=1,5
IFINMEGEQNCOSTILO 1Y o ANDANMELLEQONCOSTILD. 2 JALTCI{ NS LD I=XA
CONTINUE

DA 14 f=1,M
IF{NME.EQ.ND{I+1)cAND.NMEL.EQ.ND{1,2)) GO TOD 123
G TO 14

A{T.N}=XA .

IF{XAA.EQ.0.0} GO TO 14

IF{N.GT.65} GO TO 14

IN=T~17

IF{IN.GT.9} GO TO 14

YIELD(NINI=XAA .

CONTINUE

GO 1O 11

N=N2

D=0

=0

READIS5+12) SGoSGLaNMaNML JNME (NME] XA
IF({SG.EQ.SEG{IY,AND.SG1.EQ.SEGI10)}Y GO T 18
TF(NALT.CO.NMJANDLNALTL.EG.NMLY GO TO 124
L=LD+1

NALT=NM

NALTI=NML

IF{LD.GT.1) GO T} 18

=1+l

IF{I.GT.65} GO TO 18

TF(ND(T s 11 o EQ.NMELANDOND{T42) dEQ.NMEL} ALTB(I)=xA
TF(ND{I+11.EQ.NMELAND.ND{TI:2).EQ.NMEL} GO TO 16
GO TO 17

CONTINUE

WATTE(6.1411

DN 132 I=1,170

WRITE(6+4131) To(NF{E.J}oJ=142)+{ALTCUI U} oJd=1,31
FORMAT(1Xs1644X,A44A2,3F15.4)

WRITE(6.141}

FORMAT(1H])

T1PR1=]

IPR2=15

WRITE(6.142)(1,1=1PRL,IPR2}

FORMATUIHL +10X+15(3X+13,2X})

WRITEC64136) (INF(I.J¥4J=1+2},I=1PR]1,IPR2)
FORMAT(1Xy10Xe15{2XaA%sA2} 1}
WRITELE+143)ALTC(I41},1=1PR]1,IPR2)
FORMAT{1X,6HOBJ= 1+4X,15F8.31)

WRITE(6e144) LALTC(T42)eI=1PRL,IPR2}
FORMAT{1X+6HOBJ= 2+4X+15F8.3}

DN 137 I=1M

WRITF(6+138) I«SIGNN{I)IND{TIoJ)od=142)+lAlLsJ)sJ=1PRL,IPR2}
FORMAT(1XeI12+1X+A10vA4,A2,15F8.3)

IF{IPR2.GE.N} GO TO 27

1PR1=1PR1+15

IPR2=TPR2+15

IF{IPR2.GT.N) TPR2=N

63 Tn 135

READ{S+500) NM NM1,{COSTL{I}+I=1,12}

Q&1



TABLE XVIII (Continued)

ISN

‘325
326
331
332
333
336
341
342
343
345
346
347
351
352
353
354

3%%
372
373
374
375
406
407
424
425
426
427
430
431
432

SOURCE STATEMENT

500 FORMATIA4.A2,12F6.2%
IF(COSTI41).6E.99.0) GO TO 31
1=0
28 I=1+1
IFI1.6T.80} G2 TO 27
TFENM.EQ.NFI1,11.AND. NMILEQ.NFIT.2}) GO T2 125
G0 T 28 -
125 DO 29 J=1.3
29 COST(1,4¥=COST1(J}
DO 30 J=6,10
Ji=J-1
30 COST(1,4)=COSTL(J1
COST(1,131=COSTLE1Ls
6a To 27
31 WRITE16,501)
501 FORMATUIHL 15X, 2Ha, 0%, 7HES ¢ &Ko 2048 o LOKX 9244 T o LOK o 2H5C 5 6Ky ZHO 1 4
14X e 5H& 24524 5X 2H54,6X,2H584/ 1 .
WRITELS,5021 €1oINFIL,d1,J21421,(COSTCI ) ed=ls1b),1=1,80)
5C2 FORMAT(IXeT3,1XoA%4,A2,14F8.2)
WRITE(6,503) )
503 FORMAT(LH} »25HCOEFFICIENTS OF VARIATIONG/}
WRITE(6,5041 (INDII,d),d=1,21,1=18,26})
506 FORMATIIXe15X,9(2X A%sA2,2X)}
WRITE(64505) (1oANF{1,J},J51,2), {YIELDIT¢d34J=1e90,i21,651
505 FORMAT{LXsT341XsAGyA2,4X,9F10.4)
WRITE{&) A ALTCoNDoNF .My N,SIGNNLCOST ,YIELD
WRITE{6,506) :
506 FORMAT{L1HO,12HTAPE WRITTEN)
REWIND 4
sTOP
END

T

T



TABLE XIX

, T AN AT T
FORTRAN JOUR!

LISTING FOR

JEN}Z‘RAL PURPOSE, SUBROUTINE {(FMPLAN)

ISN

-0

—
AN VS W

1t
12
13
14
i5

16

50
65

7
100
103

104
105
106
107
110
111
114
115
116
121
124
127
132
135

SOURCE STATEMENT ’ - T 1SN

$1BFTC FMPLAN NODECK 140
SUBROUTINE FMPLAN 143
c FMPLAN GENERAL PURPOSE SUBROUTINE 146
c . 151
COMMON A{65:170)¢B{65)<C{1703,K0L6) o X{1701,P (65, JH{65) 4XXL{E5 1, ’ 154
1Y€651,PEL65),E14225) 511, MoN,TOBY, IAHS  IREV,IAVC, ISUB, SIGNN{65), 157
2ALTBI65),ALTCI1T0,3) ND{65,21 NF(170,21,C0ST{80,14),¥YIFLDI65,8), 182
3FMM(181.GOV{3,2)+ INFS, IDDsIPARAM.VL,IP : 165
DIMENSION FMT{15) VALUEI3) ,COMB{4) (RALEL2) 166
INDX=0 . 1£7
INDXX=0 _ 172
INFS20 176
ADD=C, 001 177
COMB{1)=3.50 200
CNMB(2)=0,05 202
COMB{33=20.0 203
COMB({4}=0.05 : 204
BALE{1)=4,80 205
BALE(21=2.70 ] 206
C IF IREV=0. DO NOT REVISE THE A, ALTB, AND C VECTORS 210
IF(IREV.EQ.0) GO TO 5400 ) 211
c IF [REV=2 REVISE WITHOUT READING TAPE 212
IF{IREV.E0,2} GO TO 5000 212
READ {4} AoALTCoND-NF,M,N,SIGNN.CNST,YIELD 214
REWIND 4 . 220
C READ AND WRITE RARM TITLE . .
5000 READ(5,5801) (FMM{I).I=1,18) 221
5801 FORMAT{18A4) 222
WRITE{6,5901) (FMM{I}.I=1.18) 224
5601 FORMAT(1H1,18A4)
WRITE(6,5902) 225
5302 FORMAT{1MO,51HRHS ELEMENTS, COST REVISTONS AND*AYMATRIX REVISIONS, 230
1/773Xs 4&HIVA 1 J K VALUE{1) VALUE(2} VALUE{3},/} 231
c READ AND WRITE RHS ELEMENTS, COST AND MATRIX REVISIONS . 232
5001 READ(5,5802) IVAsTodoKs {VALUE{L)sL=143) s {FMT{L}sL=1.10) 232
5802 FORMAT{212+2133F10.4,1044) 234
WRITE( 6059033 IVAs T doKo {VALUE{LT oL=1531 ¢ (FHT (L) oL=1,10} 235
5903 FORMAT{1X+4I4,3F10.4:2Xs1044} ) 236
IF{IVA.GT. 14} GO TQ 5200 240
GO TO {501045020,5030,504G,505C+5060,5070,5080,5090,510G,5110:5120 242
1.5130,5140} - 1VA :
5010 AfI.J}=VALUE(1) 243
G0 TO 5001 ) - 244
5020 ALTB{I)=VALUE(1)} 245
G0 TO 5001
5030 ALTC(JoI}=VALUE(]} 246
1IF{K.ER.0) GO TO 5001 251
ALTC{JoK}=VALUE(1} 252
GO TO 5001
5040 IF{1.EQ.44) I=1
IF{1.EQ.45)1=2
IF{T.EQ.46)1=3
IF(T.EQ.50)T=6 253
IF{1,E0.51}1=7 254
IF{1,EQ.42,0R. 1.EQ.52)1=8 255

5041

A
o
Y
8

5050
5051

5060

5070
5071

5080

5081

5090
5091

C
5100

5102
5104

5101
5103

5110

c
5120

o000

5130

5132

SQURCE STATEMENT

IF{I1.EQ.54) 1=9

IF{I.EQ.58}1=10

IF(1,EQ.0) I=11

IF{I.GT.14) GO TO 5001

IFI{K.NE.0) GO TO 5041

TF{VALUE(1}.NE.D.O} COST{JoI}=VALUE(L}
IF{VALUE{2).NEoO.0} COST(JoI)=COST{JoI}4COST{JoI)VALUE(2}
GO TOo 5001

D0 5042 IA=JsK

IF(VALUE{1}.NE.0.0) COSTIIAT)=VALUE(])
TF(VALUEL2).NE-0.0) COSTIIATI=COSTEIALI)+COSTIIA, T }¥VALUES 2}
GO TO 5001

DO 5051 IA=1,3

COMB{TIA)}=VALUETIA}

GO TO 5001

COMB(4 }=VALUE(1)

GO TOo 5001

D2 5071 IA=1,.2

BALE{IA)=YALUE{IA}

GO TO 5001

00 5081 JA=JqK

IA=1-17

A(T,JAY=A{ToJAI+TALTJA}® YIELD{JA,TAY*VALUE(L])
IFLA{TIoJA)aGT.0.0) A{l,JA)=0.0

GO TO 5001

PROJ YIELDS AND LOAN RATE;

DO -5C091 TA=1.3

GOVI(IA,J)=VALUE(IA}

60 70 5001

DELFTE ACTIVITIES J THRU K (ONLY .8 1S DELETED IF X=0}
IF(K.NE.O} GO YO 5102

JA=J

GO T0 5104

DO 5103 JA=JoX
ALTC(JA-1}1=0.0
ALTC{JA+21=0,0

DD 5101 lA=1,65

AlTA.JA}=0,.0

CONTINUE

GO TO 5001

ADD A CONSTRAINT

M=]

ND{Io1)=FMT(1}

GO TC 5001

ADD AN ACTIVITY. [F K IS NON-ZERO N=J
IF{K.NE.O) N=J
NF{J.1)=FMT(1)

GO T0 5001

PLACE YIELDS OF MACHINE-HARVESTED CROPS IN YIELD(&65,5) AFTER
ZEROING YIELD(65,9)

COLUMNS 1-3 ARE GRAIN CROPS
COLUMNS 4—-5 ARE FORAGE CROPS
DO 5132 Nl1=1.65

DD 5132 N2=1,.9
YIELDINL1sN2)=0.0



TABLE XIX (C‘ontinued)

ISN SOURCE STATEMENT ISN SOURCE STATEMENY
260 DD 5133 TA=1,.K . : [+ TOMPUTE ADDITIONAL DIVERSION PAYMENTS
261 D3 5121 JA=1,65 N . 372 5250 _ALTC{11441)1=(0.20+GOV{1.2))*.45%GOV{1,13%(~1.0}
262 5131 YIELD{IJASJI=YIELD{(JA-JI+A{IAJAIX(~1.0} 373 ALTC(114+2)=ALTC{114,1}
264 5133 J=441 . 374 ALTC{115+1)=(0.53460V{2+2)1%.45%G0OV{2,1}%(-1.0)
266 GO0 TO 5001 : : 375 ALTC(115,2)=ALTC(115,1)
C CONVERY CWT TO BU FOR CUSTOM RATE COMPUTATION--COLUMN I OF°vI¢LD? 376 ALTC{116413=G0V{3¢2}%.52G0V.{3,1}%{~1.0}
267 5140 DO 5141 JA=1,65 - 377 ALTC{116+2)=ALTCI116,1}
270 5141 YYELO{JA,E3=YIELD{JA,I)*1,78571 c COMPUTE PRICE SUPPORT AND CERTIFICATE PAYMENTS
272 G0 To 5001 400 ALTC{11741)=.20%G0V{1+13*(~1.0}
C COMPUTE MACHINE HIRE EXPENSE AND PLACE COLS 4 AMD 5 BF 9COST® 401 ALTC(11742)=ALTC{117.1i
3 COMBINE RATE USED FOR COLUMNS 1-2 OF YIELD 502 ALTC(118,1)=.53%G0VIi2+13%¢{-2.0)
273 5200 DO 5201 ¥A=1,3 403 ALTC(118,2)=ALTCI11841}
274 D0 5201 JA=1,65 404 ALTC{119:1)=2.36%60V(3,1)%{~1.0}
218 IF(YIELD{JA,IA}.EQ.0.0) GO TO 5201 ) 405 ALTC{119,2)=ALTC{119.1}
300 . CBU=0.0 . [ COMPUTE ELEMENTS OFALYB? FOR GOVERNMENT PROG-RELATED ROWS
391 IF{YIELD{JA,TA).LE.COMBE3)) GO TD 5202 - 406 ALTB{41)=ALTB(37)%,2
304 CBU={YIELDLJA, TA}~-COMB{3})%LOMB{2) 407 . ALTB{42)=ALTB{38}%. 2
305 5202 COST{JA41=COSTLJA 4} +COMBIIISCRUTYIELDIIA TAIECOMB(4) ) ’ 410 ALTB{43)=ALTB{391%.15
306 5201 CONTINUE . 411 ALTB(44)=ALTB{3T}%,3
C BALE AND HAUL RATE USED FOR COLUMNS 4-5 OF YIELD . 412 ALTB{45)=ALTB(38)%,3
311 D3 5203 1A=4.5 . 413 ALTB(463=ALTB{39)*.5
312 DO 5203 JA=1,55 . 414 ALTB(48)=ALTB(3T) %5
313 IF(YIELD{JA,T1A}.EC.0.01 GO TO 5203 . 41% ALTB{50}=ALTB{38) .5
316 COSTUJA,5)=COST(JIA,SI+BALECII*YIELD{JA,IA}¢BALEL2)*YIELDEJA, 1A) . 416 ALTB{521=ALTB(39)%.43
317 5203 CONTINUE c COMPUTE TOTAL CROPLAND
C TOTAL VARTABLE COSTS AMD PLACE IN €OL 12 OF *COST® AND COL 1'ALTC® 417 T0T=0.0
322 D2 5206 JA=1,80 - . 420 DN 5251 1=2.+4
323 DD 5205 T1A=1.11 : 421 5251 TOT=TOT+ALTB{(I}
324 5205 COST(JA,12)=COSTUJA.12}+COST{JA,TA} ' 423 N0 5252 =649
326 5206 ALTCIJA,1)=COSTI{JA,12} 424 5252 TOT=TOT+ALTB{I}
[+ ADD IN FIXED MACHINERY TOST AND PLACE IN COL 14 OF °COST?,2 *ALTCS 426 ALTB(1)=TOT.
330 DO 5208 JA=1,80 ) C READ AND WRITE FINAL CHANGES TO 9A°,%ALTB® AND *ALTC®
331 DO 5207 1A=12,13 427 HWRITE{645909)
332 5207 COST{JA+143=COSTIJA,L4}+COSTIJATA} 430 5909 FORMAT{1H1,15HFINAL REVISIONS}
334 S520B ALTC{JA,2)=COST{JA,14) 431 5334 READI(5,5802) IVAsY.JoKo{VALUE(L} L=1+3){FMT{L},L=1,10}
C WRITE ¢COST* 446 . WRITE(6559033IVA.ToJsKy {IVALUE(LYsL=143)4(FMTIL) L=1,10}
336 WRITE{6:5917} 457 TF{TIVA.GT.3) GO TO 5340
337 5917 FORMAT{1HI1,34HDETATLED PRODUCTION ACTIVITY COSTS,/} 462 GO TO (5335,5336.5337},IVA
340 WRITE{6,5904) ) ’ 463 5335 A{I.,J)=VALUEL1)
341 5904 FORMATI{1Xe2X<THTI CODE,5X.2H44,6X,2H45 96Xy 2HE6: 12X 4 2H4T 5 13X, 2HS0, 464 G0 TO 5334
16X+ 2H51,5X 4 5H42452,4X 1 2H54 06X, 2H58 36X ¢ 2HCO 5 /39X s 1 2HMACHINE HIRE,/ 465 5336 ALTB{I1)=VALUE{1)
235X, 20H o/ 36X.THCOMBINE} 466 G TO 5334
342 WRITE{6:5905) (COMB(I},T1=1,2},BALE{1),COMBL3} 467 5337 ALTC{JsI}=VALUE(1)
347 5905 FORMAT{1X,25Xs1H6,F5.2,2H/Ay4X+4HBALE./35X+3He $,F3.2,3H/BU,2Xs 470 IF{K.EQR.0) GO TO 5334
11H$eF5.202H/T, 40X 12X +SHTOTAL /35X 4HOVER s F3 .09 2HBU ¢ 14X s SHMTSCa s 473 ALTC(JsK)=VALUE(L)
211X+ SHMACHY s 3X ¢ SHTAXES ¢ 4X s 4HFRT 49X s BHVARIABLE 54X, SHFIXED } 474 GO TO 5334
350 WRITE(6,5906) c WRITE MATRIX IF IVA IN TRAIL CARD=99
351 5906 FORMATI1X.29Xs65HFERT—  HAUL HAUL OPER. VET=  OPER. 475 5340 IF{IVA.NE.99) GO TO 5343
1 (LVSTK  AND , 9X.26HPRODUCTN MACHINERY TOTAL) 500 {PR1=1
352 WRITE{6,5907) COMB{4)-BALE{(2) 501 1PR2=15
353 5907 FORMAT(2X,BHACTIVITY.4X,23HFEED SEED LIME  $,F4,2,3H/BUs2Xy 502 5341 WRITE{645910)(I,I=IPR1,1PR2]
11HS s F5.2.43H/T  EXPENSE  MED  EXPENSE  ONLY} MKTG..3X, 507 5910 FORMAT{1H1,10X,15(3Xo13,2X))
25H-o—== 43X, 14HCOST COST4/) 510 WRITE(6e5911) (INF{I1,J)+J=1:2),I=TPR1,IPR2}
354 HWRLITE{6+5908) [1.(NFIT 43} ¢d=1:2)a(COST(14J},J=1014),1=1,80) 521 5911 FORMAT{1Xsl0X:15(2XeA%sA2))

371 5908 FORMAT{1XeI241XsA4eA243F8.24F3.242F10.2+6FB.2+F9.2,F10.2} 522 1A=}

19



TABLE XIX (Gontinued)

ISN SQURCE STATEMENT - ISN SOURCE STATEMENT

523 WRITE(6,5912) 1A {ALTC{1,1},1=IPR1,1PR2) 67¢ DO 5414 I=1,M
530 5912 FORMAT{1X.4HOBJ=+12+4X%Xs15F8.3} 617 IF{P{I}.6T,0.0001}) GG TO 5413
531 1A=2 702 IF(P{1}.LT.{~0.0001)} GO YO 5413
532 WRITE{6+5912) 1A, {ALTC{Ic23E=1PR1.IPR2} 705 GO 70 5414 .
537 DU 5342 t=1.M . 706 5413 B(I)=B(1)+ADD
548 5342 URITE{6:5913) T4iNDITJ)ed=192}9(A{I¢J}¢J=IPR1,1PR2} 707 ADD=ADD+0.,001
552 5913 FORMAT{1IX:12.1XeA44A2¢1X:15F8.3) 710 5414 CONTINUE
553 IF{IPR2.GE.N)Y GO TB 5243 . 712 GO TO 5410 .
55& IPR]1=1PRI+1S C CHECK WHEAY AND FEED SRAIN SOLUTION FGR ALLOTHENT LIMITS
5§57 IPR2=1PR2¢+1% . 713 5415 IF(IRKHS.NE.3) RETURN .
560 IFLIPR2.GT.N}Y IPR2=N 718 IF({B{37).LT7.0.05) GO TO 5417
563 GO TO 5341 721 T0T=0,0
c . MOVE ALTC{1,I0BJ} TO C{I} . 722 DD 5416 1=1,.7
564 - 5343 DO 5344 1=1.170 723 5416 TOT=TOT+X{1}
565 5344 CI{I)=ALTCII,IOBJ)- 725 IF{TOTaLT.B{37}-B(413-0.5} GO 70 5417
567 [FUTPARAM.EQ, 1} ClIPY=VL 730 IF{TOTLGT.B(37!~B{411+0.5 GO TD 5417
c BUILD B VECTOR . 733 B{44)=0.0
572 5400 IF{ISUB.EQ.1} GO TO 5406 . 124 B8{551=9999.,
575 1F(IBVC.EQ.O0) GO T9 5410 735 B{56)=9999,
600 5406 I1SUB=0 73¢ INDX=1
661 IF(IRHS.EQ.3) GO TS 5404 -137 INDXX=INDXX+1
604 DO 5401 I1=1.,65 . 740 5417 IF{B{381,LT7.0.05} 60 TQ 5420
605 5401 B{I)1=0.0 743 TOT=0.0
607 DN 5402 1=1,36 . 744 DO 5419 1=8,14
610 - 5402 BI1}=ALTB(]} T45 5419 TOT=TOT+X{1}
612 DO 5403 1=37,39 747 IF{TCOT.LT.B{3B}-B(42)}-0.5) GO TO 5420
613 5403 B(1)1=9999. 752 IF{TOT.GT.B(383}=-B{42)40.5) GO TQ 5420
615 IM=M+]1 755 B{45)=0.0
616 00 9407 I=IM.65 X 756 - B{571=9999,
617 5407 B(I}=ALTBII) 57 B{58)=9999,
621 IF{IRHS.EQ.1} GO TO 5412 760 INDX=1
624 B(39)=ALTB(39) 761 INDXX=TNDXX+1
625 B{40)=ALTB {40} 762 5420 IF{B{39).1T.0.05} GO TO 5422
626 B{43)=ALTB{43) TES T0T=0.0
627 B{4A)=ALTB(46} 766 DO 5421 I=15,21
630 B{52}=ALTBt52) . 767 5421 TOT=TOT+X{1}
631 GO TO 5412 771 IF{T0T.LT.B8{39}-0.5) GO TO 5422
632 5404 DO 5405 I=1,65 774 IF{TOT.GT.B{39)40.5) GO YO 5422
633 5405 B(I)=ALTBI(I} 77 B{46)=0.0
c WRITE B VECTOR [IF-PARAM=0 1000 B{59}=9999.,
635 95412 IF{IPARAM.ED.1} GO TO 5410 1001 B{60)=9999,
640 WRITE{6+5915} IRHS 1002 INDX=1
641 5915 FORMAT(1M1,18HB VECTOR FOR IRHS=,12} 1003 INDXX=INDXX+1
642 WRITE(6:5916){T,SIGNN{IYIND{TsJ}eJd=1s2}0BLI)oI=1,M} 1004 5422 IF(INDX.EQ.0) RETURN
653 5916 FORMAT(1XsI1342X;A2:A44A2,F15.4) 1007 IFLINDXX.GT.3) RETURN
C SET 11 AND CALL SIMPLEX SUBROUTINE 1012 © INDX=0
654 5410 IF{IDD.GT.0) II=1 1013 1suB=1
657 5411 Calt "SIMPLE 1014 GO TO 5412
660 IpD=1 1015 5423 RETURN
661 WRITE(645914) (KO{I} I=1,6} 1016 END
666 5914 FORMATI1HO4616)
667 IF{KO(1).EQ.O} GO TGO 5415
o INFEASIBLE SOLUTION ROUTINE
672 INFS=INFS41

673 IF{INFS.GT.3) RETURN




FORTRAN SOURCE LISTING FOR THE ROGRAM COMPARTISON REPORT (GOVPRO)

SN . SOURCE STATEMFNT - 1SN SOURCE STATEMENT
0 SIBFTC GOVPRO NODECK 142 IF{IXA.GT.12} GO TO 7C .
c GOVPPO GOVERNMENT PROGRAM COMPARISGN REPORT ) ] 145 GO TO {13041104120+1305140,1i500160,170180,1805200¢21G»220),1XAA
) COMMON A{65,170)sBE6S o CTLITCIWKA{O6Y o XTITCH P65} JHIES5)+XX165Y, C IXA=1 NOT USED IN THIS PROGRAM
1Y{65) 4 PELS65)4EL4225) 11+ Mo N, IOBJTRHS, IREV,IBVC, ISUBsSTGNN{ 65, 146 112 GO TO 79 . R
< 2ALTR{65) ALTCI17043) \ND{6552)4NF{1T70,23+COST{80:14),YIELDI65,9), ~ I IXA=2 TURN TO NEW PAGE
IFMM{18) «GOV{3: 2} INFS;IDDIPARAM, VL. IP 147 120 HWRITE{641001)
2 DIMENSION XALT{171+3).SUM{3},PALT{65,3} : 1580 GO TQ 70
c T1fF IREV=0 DD NOT REVISE MATRIX iF IByC=0 D0 NOT BUILDB c IXA=3 PRINT FROM. ALTH
C {F IREV=]1 READ TAPE AND REVISE MATRIX . EF IBVC=1 BUILD § VECTR 151 130 TOT=ALTB{IVA} ) .
‘€ "IF IREV=2 DO NOT READ TAPE BUT DO REYISE MATRIX 152 IF{IWALEQ.99Y GO TO 151
3 IREV=1 . . . 185 IF(IWALNELO) GO TO 132
% 18vC=1 | : X 160 GO TO 134
5 isus=0 . : 161 132 T0T=0.0
&6 IPARAM=D . 162 DO 133 I=IVA,IWA
T 1i=0 . ' . 163 133 TOT =TOT+ALTB(I}
10 1on=0 165 134 W2AITE(6,1005) (FMM{J}oJ=1.,123,.T0T
11 10 READ{5,1000) i0BJ.iRHS 172 60 TG 70 )
14 1000 FORMAT(2{4X.12)Y . c IXa=4 PRINT INTEREST RATE
Tc . . 173 140 TOT=CIIVA}*100.0
15 - 12'00.20 I=1.17} 174 GO TG 134
16 ooy 20 J=_1v.3 c IXA=5 PRINT GOVERNMENT PROGRAM INFORMATION
17 20 XALT{1-,J1=0.0 1758 150 TOT=GOV(IVA,IWA}
22 IND=1 n 176 IF{TWA.EQ.1) GO TO 134
23 . IRHS=1 2¢1 151 WRITE{6.-10173 (FMM{J),J=1,12}3,T0T
24 21 CALL FMPLAN 2C6 G3 Tag 70
25" IFLINFS.GTL.3) CALL EXIT - C IXA=6 PRINT HEADING FOR PART II
30 Do 22 I=1.170 . 207 160 WRITE{6+101) .
31 XALTU{I,INDY=X{I} 21l 101 FORMAT(1Xs40Xs16Xo26HPARTICIPATION ALTERNATIVES}
32 22 XALT{171,INDI=XALT{LTLLINDI#X{I}#CLI}I*{~1.2) 211 WRITE(64102)
34 DN 27 I=1+65 212 162 FORMAT{1X,40Xs12Xs34H }
35 27 PALT{I.IND}=P(T) ) 213 WRITE{&64103) ’
37 IND=IND+1 214 163 FOPMAT(1X940Xe 17X s 4HNON~56X + SHWHEAT 54X 2 SHWHEAT AND)
40 IF(IND.GT.3) GO TD 28 215 WRITE{6+104}
43 IREV=0 216 104 FORMAT{1X540X, 4Xq4HUNITulonlBHPARTICIPATIDNg3X74HDNLV,3X,10HFEFD
44 IRHS=TRHS+] 1GRAIN}
45 GO TO 21 217 GO TC 70
46 28 WRITE{6,10011% . X c IXA=7 SUM X FROM IVA TO IWA. PRINT CARD IF SUM IS LT §.05
47 WRITEI 6523} 220 170 TOAT=C,C
5C 23 FORMAT{1X422Xe9HSCLUTIONS :48X 13HSHADDW PRICES./} 221 DS 171 J=1,.3
51 WRITE{6.24) 222 DO 171 I=I1VA.iWA
52 24 FORMAT{ LK, 1X¢BHACTIVITY 46X, oHIRHS=146Xs 6HIRHS=2,6X, 6HIRHS=3,16X, . P23 171 TRT=TOT+XALT(I,J}
110HCONSTRAINT,4Xs 6HIRHS=1 46X+ 6HIRHS=2,6Xs 6HIRHS=35/) 226 IFLT0T.GT.0.05) GO TO 7C
‘53 WRITE(6,25) (1o (NF{IoJYod=laZb e {XALTL{I +d)sd=1a3}s 14 {ND(IaJYsJ=1,42) 231 GN TC 190
1{PALT(TeJ}od=1o3),1=14M) c 1xa=B PRINT FRMIM X USING F9.0
100 25 FORMATU1Xs13,1X4A4,A2,F10.452F12.4,16X,1351%,A45A243F12.4) c IXA=9 PRINT FROM X.USING F10.1
101 TA=M+] 232 180 D7 181 1=1,.3
102 WRITE{6:26) (I INF{I2J}od=1o2io(XALT{1sJlod=1e3),1=1AsN} 233 181 SUM{I)=0.0
117 26 FORMAT{1XeI3:1X,A45A2,F10a.4:2F12.4} 235 IF{IWA.NE.O) GO TO 187
C BEGIN DOUTPUT FORMATING 240 I=Iva
120 WRITE{6:1001) 241 G3 TD 188
C IF IXA= 0 OR BLANK, PRINT CONTENTS OF CARD 242 187 D97 182 I=IVA,IWA
121 100 WRITE{641004) (FMM{J}.J=1,18) 243 188 03 182 J=1,.3
1286 70 READ{5:2005) {FMM{J}oJ=1+18B)oIVA,IWA,IXA 246 182 SUMIJI=SUMIJ)}+XALTIIWJ)
136 TF{TVA.EB.999} GO TO 999 247 183 TOT=0.0 {—)\:

141 IXAA=IXA+]1 25C 09 184 [=1,3 PNy}



TABLE XX {Continued)

1SN

251
253
256
261
272
273
304

3¢5

314

322
325
326

327
33¢
341
342
343
344
345
346
347
350
351
352
353
354

210
211
214
215
212

220

1001
1004
1005
1007
1008
1009
1017
1018
2005

999

SOURCE STATEMENT

TOT=TOT+SUM{ I}

IF{TOT.LT.0.05) GO TO 70

IF{IXA.EQ.9) GO TO 186

WRITE(641007) (FMM{J) »J=14123, (SUM{I)+1=1,3)
GO TO 70
HRXTE(b.lOOBl(FHM(J),J=1n12!.(SQM(l)vI=1.3)
GO TO 70

IXA=10 PRINT FROM € {(PRICES)

CHWASI WA

TOT=CLIVA}&CWA

WRITE{651009) (FMM{U)+J=1,14}.70T

GO 70 70

IXA=11 PRINT SOURCES OF GROSS INCOME

DD 211 1=1,3

SUM{T}=0.0

00 212 I=IVA.IWA

DO 212 J=1.3 .
SUM{JI=SUM{JI+C{ I *XALT (I ,3)¢(~1.0}

IXa=8

GO 70 183

IXA=12 PRINT GOVT PROG PMT RATES AND LIMITS
TOT=C{IVA)=({-1.0}

WRITE(6,1018) (FMMIJ}.J=149)BIIWA} o {FMMIJ}J=12,14},T0T
G0 10 70 i .
FORMAT( LHL}

FORMAT{1X:18A44}

FORMAT{1X.1244,F15.1)
FORMAT{L1Xv12A4¢4X¢31F9.0,2X}}
FORMAT{1Xe12A4+4Xe3iF10.1,1X})
FORMAT{1X+14A%4F8,2)

FORMAT{1Xe12A4¢F16.2)
FORMAT(1X+9A%4+FT7.141X+3A4,F8.2)
FORMAT{18A4,213,12}

sT10P

END

9T



TABLE XXI

)
hN

HEADER CARD LISTING FOR THE GOVERNMENT PROGRAM COMPARISON REPORT

~J

PART I-~RESOURCES AND RESTRICTIONS

LAND ~ TOTAL
CLAY-B
CLAY-C
CLAY-D .
CLAY-NATIVE PASTURE
LOAM~A
LOAM-B
LOAM-C
LOAM-D
LOAM=NATIVE PASTURE

LABOR - TOTAL
JAN-APR
MAY~JUL
AUG-SEP
OCT-DEC

CAPITAL
INTEREST—-FREE CAPITAL
SHORT~TERM INTEREST RATE

GOVERNMENT PROGRAM INFORMATION
BARLEY BASE
GRAIN SORGHUM BASE
WHEAT ALLOTMENT
CONSERVING BASE

PROJECTED YIELDS
BARLEY
GRAIN SORGHUM
WHEAT

LOAN RATES
BARLEY o
GRAIN SORGHUM
WHEAT

ALFALFA ACREAGE LIMIT

UNIT

‘ACRE
ACRE
ACRE"
ACRE
" ACRE
ACRE
ACRE
ACRE
- ACRE
ACRE

 HOUR .
HOUR
HOUR
HOUR
HOUR

~ DOLLAR
- PERCENT

ACRE
ACRE
ACRE
ACRE

" BU/A
CWT /A
BU/A

$/BU
$/CWT
$/8U

ACRE

PART 1T1--SUMMARY OF OPTIMUM FARM. PLANS FOR THREE

GOVERNMENT PROGRAM PARTICIPATION ALTERNATIVES

NET RETURN TO FIXED RESOURCES

CROPS
BARLEY’

- DOLLAR

ACRE

AMOUNT

OWVO~NOWVEWNN

w N

11

171

—
o

15

99

—

NN

WWLWLWWWLWWW

W wWww W WWwwww

(%3



138

TABLE XXI (Continued)

" GRAIN .SORGHUM ACRE 8 14 9
WHEAT ACRE 15 21 9
FORAGE SORGHUM ACRE 22 28 9
ALFALFA ACRE 29 33 9
WHEAT PASTURE--GRAZE OUT BY MAY 1 ACRE 34 40 9
SUDAN PASTURE ACRE 41 47 9
SUDAN PASTURE--FOR WINTER GRAZING ACRE 48 54 9
OTHER CROPS ACRE 55 62 9
IDLE CROPLAND ACRE 63 9
NATIVE PASTURE ACRE 64 65 9

TOTAL ACRE 1 65 9
LIVESTOCK
COWS~~SPRING CALVING - HEAD 66 68 8
COWS——FALL CALVING HEAD 69 8
STEERS—--BUY OCT-SELL OCT HEAD 70 72 8
STEERS~<BUY OCT-SELL MAY HEAD 73 74 8
STEERS--BUY OCT~SELL MAR HEAD 75 76 8
LABOR (HIRED)
JANUARY~APRIL HOUR 103 9
MAY=-JULY HOUR 104 9
AUGUST-SEPTEMBER HOUR 105 9
OCTOBER-DECEMBER HOUR 106 9
NO HIRED LABOR REQUIRED 103106 7

CAPITAL
TOTAL REQUIRED DOLL AR 109 8
ADJUSTED TO AN ANNUAL BASIS DOLL AR 110 8

GOVERNMENT PROGRAM INFORMATION

MINIMUM DIVERSION
BARLEY ACRE . 111 9
GRAIN SORGHUM ACRE 112 9
WHEAT ACRE 113 9

ADDITIONAL DIVERSION
BARLEY ACRE 114 9
GRAIN SORGHUM ACRE 115 9
WHEAT ACRE 116 9
NONE 114116 7

SUBSTITUTIONS
BARLEY FOR SORGHUM ACRE 122 9
BARLEY FOR WHEAT ACRE 123 9
SORGHUM FOR BARLEY ACRE 124 9
SORGHUM FOR WHEAT ACRE 125 9
WHEAT FOR BARLEY ACRE 126 9
WHEAT FOR SORGHUM ACRE 127 9
NONE 122127 7

SOURCES OF GROSS INCOME
CROP SALES

BARLEY DOLL AR 81 8111
GRAIN SORGHUM DOLLAR 82 8211

WHEAT DOLL AR 83 8311



TABLE XXI (Continued)

139

WHEAT PASTURE OCT-MAR
WHEAT PASTURE OCT-MAY
ALFALFA
LIVESTOCK SALES
COW-CALF SYSTEMS
STOCKER STEERS OCT-MAR
STOCKER STEERS OCT-MAY
STOCKER STEERS OCT-0CT
GOVERNMENT PROGRAMS
BARLEY PRICE SUPPORT PAYMENT
SORGHUM PRICE SUPPORT PAYMENT
WHEAT CERTIFICATES
ADDITIONAL BARLEY DIVERSION
ADDITIONAL SORGHWUM DIVERSION
ADDITIONAL WHEAT DIVERSION

PART III--PRICES USED TRANSACTION

CROPS
BARLEY SELL
GRAIN SORGHUM SELL
WHEAT SELL.
WHEAT PASTURE SELL
WHEAT PASTURE SELL
ALFALFA SELL
PRAIRIE HAY BUY

LIVESTOCK

COW=-CALF SYSTEMS
SPRING CALVING

STEERS-485 POUNDS SELL
HEIFERS~460 POUNDS SELL
CULL, COWS SELL
FALL CALVING
STEERS-500 POUNDS SELL
HEIFERS—-460 POUNDS SELL
CULL COWS SELL
STOCKER SYSTEMS
STEERS~~450 POUNDS BUY
-600 POUNDS SELL
-715 POUNDS SELL
~-775 POUNDS SELL
LABOR
HIRE
HIRE
HIRE
HIRE

GOVERNMENT PROGRAMS
BARLEY PRICE SUP PMT (MAXIMUM=
SORG PRICE SUP PMT {MAXIMUM=
WHEAT CERTIFICATES {MAX IMUM=
ADDITIONAL DIVERSION PAYMENTS

DOLLAR
DOLLAR
DOLLAR

DOLLAR
DOLLAR
DOLL AR
DOLL AR

DOLLAR
DOLLAR
DOLLAR
DOLLAR
DOLL AR
DOLLAR

TIME

OCT-MAR
0CT~MAY

ocT
ocT
JUN

JuUL
JUL
JAN

ocT
MAR
MAY
ocT

JAN-APR
MAY-JuL
AUG-SEP
0CT-DEC

A)
A)
A)

UNIT

BU
CWT

BU
AUM
AUM
TON
TON

CWT
CWT
CWT

CWT
CWT
wWT

CWT
CwT
CWT
CWT

HOUR
HOUR
HOUR
HOUR

ACRE
ACRE
ACRE

85 8511
84 8411
86 8611

90 9511
97 9711
98 9811
99 9911

11711711
11811811
11911911
11411411
11511511
11611611

2

81 ~110
82 ~110
83 ~110
85 ~-110
84 -110
86 -110
87 +110

90 ~110
91 ~-110
92 ~110

93 -110
94 -110
95 =110

96 +110
97 ~110
98 -110
99 -110

103 +110
104 +110
105 +110
106 +110

117 4812
118 5012
119 5212



TABLE

XXI (Continued)

140

BARLEY

GRAIN SORGHUM

WHEAT

(MAXIMUM=
(MAXTMUM=
(MAXIMUM=

A)
A
A)

ACRE
ACRE
ACRE

114 4412

115 4512
116 4612
999




FORTRAN SOURCE LISTING FOR THE

TABLE XXII

INDIVIDUAL FARM DETATILED REPORT (DETREP)

ISN

21
22
23
24
25
27
30

31
32

33

50
51

62
63
65
66
67
0
73
16
77
100
101
103
105
106
107

SAURCE STATEMENT

$IBFTC DETREP

c

oo

[sX3)

[sXaKal

DETREP INDIVIDUAL FARM DETAILED REPORT
COMMON A{6541701¢BI65)+C{1TCIKO(O) o XIITOIPEH5) s JHIES)XXIAS),

1Y{651+PE{65)E{4225 51T vMsNSICBJ o IRHS TREV, IBVC ISUBSTGHNIES ),
2ALTB{65)Y ¢ ALTCE170+31 ¢NDLH542Y,NFI1T70,2),COST{A0,141,YTELD(A5,9),
3FMMLE18)260V{3,2)+INFS,TOD,IPARAM

10
1001

DIMENSION PTEMP{170d +PNTIZD46}

fF IREV=0 DO NOT REVISE MATRIX IF I8VC=0 D0 NOT BUILGS
IF IREV=1 READ TAPE AN REVISE MATRIX 1F IBvC=1 BUILD b VECTR
IF TREV=2 D0 NOT READ TAPE BUT DO REVISE MATRIX

{REV=]

18vVC=1

1suB=0

IPARAM=0

I1=¢C

IpD=0

READ{5410013 T108J4IRHS

FORMAT(2{4X,12})

- CALL FMPLAN

488

49

50
58

51
52

53

S4

55

56

57

IFCINFS.GT.3} CALL FXIT

COMPUTE NET RETURNS
YINC=0.0

YINC2=0.0

DO 49 1=1,N

YINC=YINCs XU{II*CLT}
YINC2=YINC2+X{ 1) *ALTC{1,+2}
YINC=YINCx{~1,0}
YINCZ=YINC2¥(~1.0}

PRINT X AND P VECTORS
WRITE{6,58)

FORMAT{1H1 43X, BHACTIVITY6X,8HSCLUTTON, 20X, LOHCONSTRAINT, 3X,

112HSHADQOW PRICE./)

WRITE{651008) 1Eo(NFII,0) =120 aX{1},T,SIGNNTTT, {NDUI,J)ad=142),

1P(T},1=1.M}

MM=M+1 N
WRITE(6,1009) {I4INFETIsJ},J=1423s X1 1), T2MM,N)}
COST RANGING AND INCAMING PRICE ROUTINE

COMPUTE Z-C ROW --{PTEMP}, BASIS ACTIVITIES ARE [GNORFD
DO 52 J=1.N

PTEMP{J}=0.0
DO 56 J=1N
=0

I=1+1

IF{1.GT.M} 6O TH 54
IF(J.EQ.JHIIYY GO TQ 56

GO TO 53

PTEMP(JI)=C{d}

N0 55 I=leM .
PTEMP{JII=PTEMP{J)+P LT} %A{1.J}
CONTINUE

NG 57 1=1,170
DN-57 J=1,3
ALTCTL, 12040

1SN

112
113
114
115
11&
117
120
121
122
124
127
L 132
135
136
137
140
142
144
147
151
152
153
155
156

160
161
{62
163
lee
171
172
173
174
175
17¢
177
201
202

203
204

205
206
207
210
213

[s¥a¥zXaEakal sl

SOURCF- STATEMENT

THE* JH*VECTOR CONTAINS THE NUMBFRS OF THE ACTIVITIES IN THE BASIS.
FFINAL TABLEAU' ROWS ARE CiOMPUTED.ELEMENT .BY ELEMENT [PIVOT),AND
DIVINED INTU THE 2-C OF THE RESPECTIVE CULUMNS, GIVING THE CHANGE
IN THE COST OF THE ACTIVITY BEING CONSIDERED {JH(I}) WHICH WOULD
INDUCE A PARTICULAR NON-SELECTED ACTIVITY TO COME INTO THE BASIS
{CB} THESE ARE COMPARED,AND THOSF TWO {ONE POS,ONE NEG) WHICH
GIVE THE SMALLEST RANGE FDRM THE COST RANGE.
DU 70 [=1.M
J=JHI L}
CRAN=-9999,
CRP=49999,
PO 6% JJI=1eN
PIVOT=0.0
DO 6l Ti=1,M
TE=MA{[I~1}+1
PIVOT=PIVOT+A{11,JI}2E(IE)
IF(PTEMP{JJ}.EQ. 0.0} GO TO 69
IF{PIVOT.LT.{~0.0001})GO TO 62
1F{PIVOT.GT.0.0001} GO TO 52
GO 10 69
62 CB=PTE¥P(JJ}/PIVOT
IFICB)63.69464
63 IF(CB.GTL.CBN) CAN=CB
GO TO €9
64 IF{CB.LT.CBP) CBP=CB
69 CONTINUE
ALTC(J411=CBN +CC I
ALTC(J,+3)=CBP+CLI}
70 CONTINUE
DO 71 J=1.N

6

—

71 ALTCEJ,2)¥=CtY)
COMPUTE THE INCOMING PRICE FO NON-BASIS ACTIVITIES-~PLACE IN ALTC
DO 76 J=14N
1=0

72 I=1+1

IF{1.GT.M} GO TO 73
1F(J.EQ.JH(T)) GO TO 76
GO TQ T2
73 C1=C(J)-PTEMP(J]}
IF(CI) 74,75, 75
T4 ALTC(J,31=C!I
G TC 76
75 ALTC(J.11=CI
76 CONTINUE
WRITF(6,77)
77 FIRMAT(1H1.95HPRICE RANGES FOR BASIS ACTIVITLES (#}, INCOMING PRIC
1ES FOR NON~BASIS ACTIVITIES AND PRICES USED)
WRITE(6478)
78 FARMAT( LHC +4Xs BHACTIVITY,3X, 1 1HLOWER LIMIT,5X,10HPRICE USED,4Xe
1L1IHUPPER LIMIT./}
N0 85 J=1«N
13=0
79 18s18+1
[F{IR.GT.M) GO TO 82
IFLJ.EQ.JH{IB)} GO TQ 80

H1



TABLE XXII (Continued)

1SN

216
217
230
231
232
243
2644

246

241
254
264
267
272

273
27¢

2117
300

301
304
307
310
311
313
314
315
316
317
320
325
32¢
333
334
341
342

343
344

345
34¢
351

352
353

354
355
356
360

80
81

82

83
85

99
100

‘110

120.

130

131
101
122
103
104
105
1024

140

150

160

170

171

SOURCE STATEMENT

GO T0 79

WRITE(6481) INFUJsIA) TA=1.2},{ALTCUJ,T)01=1,3)
FORMAT{1X+3Xe1HEs 1XsALeA243F15.4)

GO TO 85

WRITE(6+83) (NF(JeTA)s1A=142},(ALTCL{JsI1s1=143)
FORMATU1X+5X+A44A243F15.4)

CONTINUE

BEGLIN OUTPUT FORMATTING ROUTINE

WRITE{£+10001}

IF IXA=0 DR BLANK., PRINT CONTENTS OF CARD
WRITE{6410103 (FMM{T)WI=14+13)

READ(5,20041 (FMM{I1}.1= 1:14).IVA'IHA XA
IF(IVAL.EQ.999) CALL EXIT

IFIIXA.EQ.OQ} GO TC 99 .

GO TO{110,120,1304140C, 150'160.170'180v180-200.210.220.230v?40'2501

1260,270),1XA

IXA=1 SELECT AND PRINT GUVT PROG PARTICIPATICN TITLE
IF{INALEQ.IRHS) GO TG 99

GN TO 100

IXA=2 TURN TO.NEW PAGE
WRITE(&,10001}

GO TO 100

[XA=3 PRINT FRIIM ALTB
IF{IWA.EQ.Q) GO TO 101
IF{IWA.EQ.99) GG TO 102

TOT=0.0 .

DD 131 I=IvVA,IWA

TOT=TOT+ALTAR{I}

GO 10 123

TOT=ALTB{IVA}

GQ TO 103

TOT=ALTB{IVA)

GO TD 104
HRITE(b-lOlll(FMM(I)'I=lv15).TﬂT
G0 T 100
NRITF(O’IOIZ)(FMN(I);l 1:13),T0T
G To 100

WRITE(641024) CFMM{T),I=1,513),T0T
FORMAT{1Xs13A4,F11.2}

GO To 100

I{XA=4 PRINT INTERFST RATE
TOT=C(IVA}*(+10C. 0}

GO TO 103

IXA=5 PRINT GOVERNMENT PRJIGRAM INFURMATION
TOT=GOV(IVA.IWA}

IF(IWAL.EQ.1} GO TO 103

GO TO 105

1xa=6 PRINT NET RETURNS
TOT=YINC

GO TO 104

I1xA=7 If SuUM DF X{I} FROM IVA TO IWA 1S LT 0.05 PRINT CARD
TAaT=0.0

DD 171 I=I1VA,IuWA

TOT=TOT+X(I}

IF{TOT.LT.0.05} GO TO 99

ISN

363

364
367
372
373
374
376
401
402
403
404
414
417
422
425
430
433
434
435
440
441
442

457
46C
461
462
463
465
470
475
476
“r7
502
507
51C

511
512
513
518
522

523
533
53¢
541
544
545
552
553
556

180

181
1R4

200

210
211

2111

212

213

215
214

220

221

230

231

232

SOURCF STATEMENT

G0 1o 109
ACTIVITY LFVELS IXA=8 IMPLIES F9.0 TXA=9 IMPLIES F10.1

IF{IWALEQ.Q) TOT=X{IVA)
IF(IWA.EQ.0) GO TO 184 ’ R
T0T=0.0

DO 181 I=1VA.IWA

TOT=TOT+X{1}

IF(TOT.LT.0.05} GO TO 100
IF{1XA-8)104.104,103 .

IXA=10 NOT USED IN THIS PROGRAM

GO TO 100 )
IXA=11 SWITCH TO ALTERNATE USE OIF IXA FOR PART I1I1--LAND USE
TOTL=0.0
READ(S5+2004V {FMM{ T} 41=1+181,IVA,IWA,IXA
IFLIVAL.EQ.999) GO TO 100

LF{IXA.EQ.O0} GO TO 214

IF(IXA.EQ.99) GO TO 212

IFCIXAL.EQ.98) GO T3 21%
IFI{X({IVA}.LT.0.05}) GO TO 211
PCNT={X{IVA}/B{IXA}I*100.
YLO=A{IWA,IVA)={-1.0}

IF(IWALNE.25) GO TN 2111
YLD=YLD+A(24,IVA)*{~1.0}
TATL=TOTL+X{IVA}

WRITE(6,1014) {FMM(T},I= qu"X(IVA)-(FMM(I) 1=10,11),PCNT,
L(FMMIT)eI=14.16) YLD

1P=0

67 10 211

T0T=0.0

D7 213 I=1VA,.IWA

TOT=TOT+X{(I)

IF{TOT.LT.0.05}) GO 1O 211
WRITE(6L 1015 {FMHMIL})41=2,8),T0T

ip=0

GO To 211

IF{IP.GE.1} GO TO 211
WRITE(6.L010)(FMM(I)o1=1418}

Iep=1

GO TO 211

IXA=12 TOTAL LAND COMPUTATION

TOT=0.0

NO 221 I=IVA,IWA

TOT=TOT+Xx{1}

WRITE{64 1015 (FMM(T ) I=147),TOT

GO TG 100 -

IXA=13 SWETCH TO ALTERNATE USE OF IXA FOR PART lll--LlVESTOCK
READIS,2004 ) (FMM{T}o1=14+18) 4 IVALIWA,IXA
IF{IVA.EQ.99%9} GO TO 100

IF{IVA.EQ.0} GO TO 231
IF{X{IVA}.LT.0.05) GO TO 230

GO TC 232

WRITE{ 6+ 1010V (FMM{T),1=1,18}

GN TO 230

IF{IXA,NE.O) GO TC 233
TOT=C{1wWA)*{~-1.0}

chT



TABLE XXII _(Continued)

SN
557
570

571
572

607
610
621

622
627

630 -

631
632
633
634
bas
647
652
657
660
661
664

665

666
667
671
674
675
876
6717
702
705
706
707
710
711
712
713
Ti4
n7
722
723
T24
125
126
727
730
731
734
737
T40
741

233

240

250

260

26

-

2611

262

263

264

265

266

SOURCE STATEMENT

WRITECO¢LOLOI{FMMLT o I=143} s X{IVA} 3 (FMM{T},I=5,163,TCT
GO TO 230

TOT=C{IWA}*(-1.0}
WRITE16,101TI{FMM{T1),]1= 1'3)'X([VA)'(FHM(l)ol'5 10)'C(lXA)v
TAFMMEI) o [=13,16},TOT

GO TO 230

IXA=14 PART II}-—-LABOR
HR[TE(&-IOlB)(FHM([)'l'l'b)qx(lVA)'(FMﬂli).l 9'13)le[HA)
GO TD-100

IXA=15" PART III--CAPITAL

WRITE(6s 1019} §FMM{T ) ¢1=1413).X{IVA)

GO TO 100

IXA=16 PART 1II--GOVT .PROGRAMS

iIND=0

INDD=0

INDE=0

INDX=0

READ{55,2004 (FMM{T)31=1.18) s IVA, IWA,IXA
IF(IVA.EQ.999} GO TO 100

IF{IVA.GT.O0} GO TO 262
WRITE(6,10103(FMM(I),I=1,18)

G0 TO 261

IND=IND+1

IF(1XA.LT.30} GO TO 268

TA=1VA+6

TOT=0.0

DO 263 I=1VAsIA

TOT=TOT+X{I}

IF(TOT.LT.0.05} GO TO 261

PNT{IND+1}=TOT

GO TO(264+265+266}+1ND
PNTCIND.3)}=(TOT/ALTB(IXA}}*100.0
IFCIRHSNEL3} GO TO 267
IF(PNT{IND«3).GT.80.05) PNT{IND+3)=80.0
IX1=IXA+]1

PNTCIND 4} ={X{INA}/B(IX1}}*100.0
IXI=IX1+1

IWl=IWA+l
PNT(IND.S)'(X(IHl)/B(IXl))*100 0

GO TO 267

PNT(IND.4}={TDT/ALTB(IXA) }*100.0
IF(IRHS.NEL3) GO TO 267
TF(PNT(IND,4}.GT7.80.05) PNT{IND,4}=83,0
IX1=IXxA-1
TPNT(IND.3)=(X(IWA}/B(IX1))*100.0
IX1=1XA+1

IWl=1HA+]
PNT{INDS}=(X(1W1}/B(IX1}}*10C.0

GO TO 267
‘PNT(IND.S}=(TOT/ALTB(IXA}1*1D0.0
IF(IRHS.LT.2} GO TO 267
IF(PNT(IND«5}.6T.100.05} PNT(INB.,5}=100,0
IX1=1XA-2

PNT{IND 3)=(X{IWA}/B(IX1}}*100.0
IX1=1XA~1

1SN

T42
T43
Ta4
745
756
157
762
165
770
173
T4
175
1600
1001
1003
1006
1007
1012
1015
1016
1017

1c20

1021

1022
1023
1024

1025

1026

<1027

1030
1031
1034
1035
1040
1043
1044
1047
1050
1051
1052
1053

1054

1055
105¢
1067
107¢
1071
1072
1073
1074
1077
1100
1101

267

268

2691
2693
c

Zéék

2695

2696

26961
26962
26363
26967
1025
2697

2698

2699

SOURGE STATEMENT

IRl1=IWA+1

PNTCIND ¢4} ={X{IWL}/BLIX1)}}*100.0
GO. TO 267
WRITEL6,1020) {FMMIL ), 1= 1.5).(PNT([ND.J).J—1.6!
60 TO 261 .
IF{IXA.EQ.6) GO TO 2695
IFLIXALEQ.TY GO TU 2696
IFCIXALEQ.8) GO TO 2699
IF{IXA.EQ. 10} GO TO 2697
TOT=0.0
IVi=IvA+6
IF({IXALEQ.2) IVI=iVA+4
DO 2691 I=1vA,IVl
TAT=TOT+X{1}
IF(TOTLLT,0.05) GO TO 261
PNT{IND,1})=TOT
IF(IXA.EQ.3) GO TO 2693
IF{IXA.EQ.5) GO TO 2694
PNTEIND 6} = TOT/ALTB{ 1WA} } ¥100.0
G0 TN 267
IWL=1WA+]
THE FOLLOWING CARD MUST BE REVISED IF CONSTRAINT LOCAT[ONS ARE CHG
PNT{IND.59={X(IW1}/8(39))%100.0
TOT1=TOT-X{IWA}-XTIWl)
THE FOLLOWING CARD MUST BE REVISED [F CONSTRAINT LOCATIONS ARE CHG
PNT{IND,6}=(TOT1/8(40)}*100.0
PNT(IND,2)=X{1 WA}
GO TO 267
PNTLIND,2)=TOT
GO TO 267
PNT(INDs13}=X(IVA)}
PNTCIND,23=X(IVA)
IFIX(IVA}.LT.0.05}) GO TO 261
GO TO 267
IF({INDE.EQ.0.AND.IVA.EN.1) GO TQ 2611
IF(IVALEQ. I} GO TD 261
INDD=INDD+1
IF(X(IVA) .LT.0.05) GO TO 261
PNT{IND,2)}=X{IVA}*{-1.0}
GO. TN (26961426962426967+269614+26962,26963}, INDD
PNT{IND,3}={X{IVA}/B{IWA}}*100,.0
GO TO 26967
PNT(INDv4)}=(X(IVA)/B(1WA) }*100,0
GO TO 26967
PNT(IND.S)-(X(IVAtlstluA))tloo 0
WRITE(6,1025) (FMM(I141=145), (PNTUINDoJ) od=246)
FORMATU{1Xs5A446Xs5F 9.1}
INDE=]
GD TD 261
DO 2698 I1=1+19
DO 2698 J=1.6
PNT{204J)=PNT(200J)+PNT(I,:d)
IND=20
60 TO 267
IF(INALEQ.1.AND.INDX.£Q.0) GO TD 2611

et



TABLE XXII (Continued)

ISN

1104
1107
1112
1117
1120

1121
1122
1132
1135
1140
1145
1146
1147
1150
<1153
1154
1155
1157

1170
1171
1176
1177
1200
1201
1202
1203
1205
1210

1211
1214

1231
1232
1237
1240
1241
1242
1243

1246
1251
1254
1255
1262
1263
1270
1271
1272
1273
1274
1275
1276

SOURCE STATEMENT

IFUINALEQ.LY GO TO 261
IF{X{IVA}.LT.0.05) GO TO 261
MWRITEC6o1021Y(FMMIT Y, I=1, 5} X{IVA)
INDX=1
GO TO 261
-IXA=1T7 PART [{I——FINANCIAL SUMMARY
270 TOTL=C.0
271 READ{S5+2004) {FMM(]},1=1,18)+IVA,;IWA,IXA
IF{IVAL.EQ.999) GO TO 100
IFUIVA.GT.O0Y-GO TO 272
WRITE{61010){FMM{I},I=1,18}
GO TO 271
272 GO TD(274;275-276.278.2791.2792.2793v2794)e!XA
274 TOT=X{IVAY*C(IVA)*{~1.0}
IF{TOT.LT.0.058 GO TO 271
TOTL=TOTL+TOT
DO 279 I=1.3
279 ALTCHIVALII=ALTCUIVA,I)*{-1.0}
273 MRITE(6e 10223 (FMMIT) o I1=1+7), TOTo {FMMIT }oI=11.12)»ALTCEIVA,3),
TALTCCIVA,2),ALTC(IVA,1)
GO T0 271
275 WRITE(6,1023)}(FMM{])I=1,7},TOTL
TOTLI=TOTL
TaTL=0.0
GO YO 271
276 TOT=0.0
DO 277 I=1VA.IWA
277 TOT=TOT+X(I)*C(])
IF{TOT.LT.0.05} GO TO 271 .
TOTL=TOTL+TOT
THE FOLLOWING CARD MUST AE REVISED IF ACTIVITY LOCATIONS .ARE CHNGD
IF({IVA.EQ.103) GO TO 2777
WRITE(6,1022) {FMMII) o1=1+7),TOTL(FMM{12s]1= ll-lZ)-(ALTC(IVA'Jl-J 1s
13)
GO Ta 271
2777 WRITE(651022) {(FMM{T}eI=1,71,T0T
GO 10 271
278 T0OT=0.0
DO 2781 J=1VA.IWA
DD 2781 I=1.80
2781 TOT=TOT+COST(1,.,J)*X{I)
THE FOLLOWING CARD MUST BE REVISED IF ACTIVITY LOCATIGNS ARE CHNGD
1IF{IVALEQ. 1) TOT=TUT+C{BT}%X{8T)
IF(TOY.LT.0.051 GO TO 271
TATL=TOTL+TOT
WRITEL6+1023}{FMM{]1}.1=1,7},TOT
GO 1O 271
2791 WRITE(6+1023}(FMM(TI}eI=14T1.TOTL
G0 TO 271
2792 YOTL=TOTLI-TOTL
TOTLN=TOTL
G0 TO 2791
2793 TOTL=YINC-YINC2
GO TO 2791
2794 TOTL=TOTLN-TOTL

ISN

1277
1300
1301

1302

1303
1304
13¢5
1306
1307

1310

1311
1312
1313
1314
1315
1316
1317
1320
1321
1322
1323

2003
2004
1000
1008
1029
1010

1011

1012
101%
1015
1016
1017
1o1s
1019
1020
1021
1022
1023
9999

SOURCE STATEMENT

GO TO 2791

FORMAT{( 1844}

FORMATI(18A4,213, 12)

FORMAT{1H1}

FURMAT(1X-l3.1X-A4.A2-F15 4-20X'12'lX.AlyAk.A29F15.4'
FORMATU1IX¢1341X9A%49A24F15.4)
FORMAT{1X,1844)

FORMATI1X+13A4,F10.1}
FORMAT{1X+1344,F9.0}
FORMAT{1Xs7A4+FTel91Xe2A4:FB. 1-3A4'F8 1}
FORMAT{1X»TA4oFT7.1}
FORMAT(1%X93A4,F%.0,12A4,F8.2)
FORMAT(1X»3A449F%.006A49FB22,4A4,FB,2)
FORMAT(1Xs6A%+FB.14544.F8.1)
FORMAT(1Xs13A4.F8,0}
FORMAT(1Xs5A4,F6.1,5F9.1)
FORMAT{1Xs584+F6.11}

FORMATILX cTAG,F12.242A431XeF6.242X, Fb 242X 9F6 .21}
FﬂRMAT(lX'7A4.F12 2]

SToP

END

4T
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TABLE XXIII

HEADER CARD LISTING FOR THE INDIVIDUAL FARM DETAILED REPORT

NO PARTICIPATION IN GOVERNMENT PROGRAMS 11
PARTICIPATE IN WHEAT PROGRAM 21
PARTICIPATE IN WHEAT AND FEED GRAIN PROGHAMS 31
PART }--RESOURCES AND RESTRICTIONS UNIT AMOUNT
LAND - TOTAL ACRF 2 10 3
CLAY-B ACRE 2 3
CLAY-C ACRE 3 3
CLAY-D ACRE 4 3
CLAY-NATIVE PASTURE ACRE 5 3
LOAM-A ACRE 6 3
LOAM-B ACRE 7 3
LOAM~C ACRE 8 3
LOAM-D ACRE 9 3
LOAM-NATIVE PASTURE ACRE 10 3
LABOR - TOTAL HOUR 12 15 3
JAN=APR HOUR 12 3
MAY-JUL HOUR 13 3
AUG-SEP HOUR 14 3
0CT=DEC HOUR 15 3
CAPITAL
INTEREST-FREE CAPITAL DOLL AR 17 99 3
SHORT-TERM INTEREST RATE PERCENT 110 4
GOVERNMENT PROGRAM INFORMATION
BARLEY BASE ACRE 37 3
GRAIN SORGHUM BASE ACRE 38 3
WHEAT ALLOTMENT ACRE 39 3
CONSERVING BASE ACRE 40 3
PROJECTED YIELDS
BARLEY BU/A 1 15
GRAIN SORGHUM CWT /A 2 15
WHEAT BU/A 3 15
LOAN RATES
BARLEY $/RU 1 25
GRAIN SORGHUM $/CWT 2 25
WHEAT $ /BU 3 25
ALFALFA ACREAGE LIMIT ACRE 11 3
2
PART I1--SUMMARY OF THE OPTIMUM FARM PLAN
NET RETURN TO FIXED RESOURCES DOLL AR 6
CROPS
BARLEY ACRE 1 79
GRAIN SORGHUM ACRE B 14 9

WHEAT ACRE 15 21 9
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TABLE XXIII (Continued)

FORAGE SORGHUM ‘ ACRE 22 28

9
ALFALFA ACRE 29 33 9
WHEAT PASTURE--GRAZE OUT BY MAY 1 ACRE 34 40 9
SUDAN PASTURE ACRE 41 47 9
SUDAN PASTURE-~FOR. WINTER GRAZING ACRE 48 54 9
OTHER. CROPS ACRE 55 62 9
IDLE CROPLAND ACRE 63 63 9
NATIVE PASTURE ACRE 64 65 9

TOTAL ACRE 1 659
LIVESTOCK
COWS-~SPRING CALVING HEAD 66 68 8
COWS—-=FALL CALVING HEAD 69 69 8
STEERS=-BUY OCT~SELL OCT HEAD 70 72 8
STEERS--BUY OCT~SELL MAY HEAD 73 74 8
STEERS=-BUY OCT=-SELL MAR ] HEAD- 75 76 8
LABOR (HIRED)
JANUARY-APRIL HOUR 103 9
MAY~-JULY HOUR 104 9
AUGUST~SEPTEMBER HOUR 105 9
OCTORER~DECEMBFPR HOUR 106 9
NO HIRED LABOR RFQUIRED 103106 7
CAPITAL
TOTAL REQUIRED DOLL AR 109 8
ADJUSTED TO AN ANNUAL BASIS DOLL AR 110 8
BEGIN ALT READ 11
PART III--DETAILED OPTIMUM FARM PLAN
As LAND USFE SOIL
CROP ) ACRES  PRODUCTIVITY CLASS YIELD/ACRE
PERCENT USED UNIT  AMOUNT
BARLEY ‘CB 8U 118 2
BARLEY cc BU 2 18 3
BARLEY cD BU 3 18 4
BARLEY LA BU 4 18 6
BARLEY LB BU 5 18 7
BARLEY LC BU 6 18 8
BARLEY LD BU 7 18 ¢
98
GRAIN SORGHUM cB CWT 8 19 2
GRATN SORGHUM de CWT 9 19 3
GRAIN SORGHUM o CWT 10 19 &4
GRAIN SORGHUM LA CWT 11 19 6
GRAIN SORGHUM LR CWT 12 19 7
GRATN SORGHUM LC CWT 13 19 5
GRAIN SORGHUM LD CWT 14 19 9
98
WHE AT CB BU 15 20 2

WHEAT ccC BU 16 20 3



TABLE XXIII (Continued)

147

WHEAT
WHEAT
WHEAT
WHEAT
WHEAT

FORAGE
FORAGE
FORAGE
FORAGE
FORAGE
FORAGE
FORAGE

ALFALF
ALFALF
ALFALF
ALFALF
ALFALF

WHEAT
WHEAT
WHEAT
WHEAT
WHEAT
WHEAT
WHEAT

SUDAN
SUDAN
SUDAN
SUDAN
SUDAN
SUDAN
SUDAN

SUDAN
SUDAN
SUDAN
SUDAN
SUDAN
SUDAN
SUDAN

IDLE C
NATIVE
NATIVE
TOTAL

Bse LIVESTOCK

cD
LA
LB
LC
LD
SORGHUM cB
SORGHUM cc
SORGHUM cD
SORGHUM LA
SORGHUM Le
SORGHUM LC .
SORGHUM LD
A CB
A ccC
A LA
A LB
A LC
PAST~GRAZE OUT-MAY ce
PAST-GRAZE OQUT-MAY ccC
PAST~-GRAZE OUT-MAY ch
PAST-GRAZE OUT-MAY LA
PAST-GRAZE OUT-MAY - LB
PAST-GRAZE OUT-MAY LC
PAST~GRAZE OUT~-MAY LD
PASTURF cB
PASTURE cc
PASTURE cD
PASTURE LA
PASTURE LB
PASTURE LC
PASTURE LD
PAST--WINTER GRAZE : B
PAST--WINTER GRAZE ccC
PAST--WINTER GRAZE ch
PAST--WINTER GRAZE LA
PAST-~WINTER GRAZE LB
PAST--WINTFR GRAZE LC
PAST-~WINTER GRAZE LD
ROPLAND
PASTURE c
PASTURE L
LAND

CALVED OR BOUGHT

BU 17
By 18
Bt 19
BU 20
BU 21
TON 22
TON 23
TON 24
TON 25
TON 26
TON 27
TON 28
TON 29
TON 30
TON 31
" TON 32
TON 33
AUM 34
AUM 35
AUM 36
AUM 37
AUM 38
AUM 39
AUM 40
AUM 41
AUM . 42
AUM 43
AUM 44
AUM 45
AUM 46
AUM 47
AUM 48
AUM 49
AUM 50
AUM 51
AUM 52
AUM 53
AUM 54
63
AUM 64
AUM 65
999
1

S0LD

N
w
~NOOPFONOVOENOCOTPFLNOODOVOINPTPFPWNODENTTVUNOOLDOEINITTPFPWVNODOOIOS

2610

6512



TABLE XXIII (Continued)

148

TYPE HEAD

COWS
COWS
COWS
COWS

STEERS
STEERS
STEERS
STEERS
STEERS
STEERS
STEERS

RATION

1

1,2
1;295
15253,5

1

192

125
1529354
1323344
14253
15245

* 1-NATIVE PASTURE _
2-FORAGE SORGHUM OR PRATIRIF HAY
3-SMALL GRAIN PASTURE OCT-MAR
4-SMALL GRAIN PASTURE MAR=MAY
5-SORGHUM OR ALFALFA STUBBLE

Ce. LABOR

JAN=APR
MAY-JUL
AUG-SEP
OCT~DEC

Ds CAPITAL

TOTAL REQUIRED
ADJUSTED TO AN ANNUAL BASIS

DATE

MAR
MAR
MAR
NOV

0CT 15
COT 15
0CT 15
0CcT 15

s5 OCT 15

S oCT 15
ocT 15

HIRED
{HOURS)

E. GOVERNMENT PROGRAM PARTICIPATION

BARLEY
GRAIN SORGHUM
WHEAT

FORAGE SORGHUM
ALFALFA

" ACRES

WHEAT PAST(GR-0UT)

DIVERTED
ACRE
CHECK

WEIGHT PRICE

STEERS
HEIFERS
STEERS
HEIFERS
STEERS
HEIFERS
STEERS

- HEIFERS

450
450
450
450
450
450
450

DA

oCT
ocCT
oCcT
ocT
oCT
ocT
JuL
JuL
ocT
ocT

0CT

MAY
MAY
MAR
MAR

UNUSED OPERe.

(HO

DOL

TE WEIGHT PRICE

1 485

1 460

1 485

1 460

1 485

1 460

20 500

20 460

15 775

15 775

‘15 7175

1 700

1 700

1 600

1 600

AND FAMI
URS)
LARS

LY LABOR

PER CENT OF ALLOTMENT OR BASE

BARLEY

GRAIN

SORGHUM

WHEAT

CONSERV~-
ING

13

10313914
10414014
10514114
10614214

109 15
110 15

16
112237
812438

1512639

22 40 1
29 40 2
34120 3
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TABLE XXIII (Continued)

SUDAN PASTURE 41 40 4
SUDAN PAST(WINTER} 48 5
FALLOW 63 6
ACRES DIVERTED
MINIMUM
BARLEY } 111 37 7
GRAIN SORGHUM ] 112 38 7
WHEAT : 113 39 7
NONE : 1 7
ADDITIONAL
BARLEY _ 114 37 7
GRAIN SORGHUM ] 115 38 7
WHEAT ' 116 39 7
NONE . : 1 7
TOTAL : 90 10
SUBSTITUTIONS
BARLEY FOR SORG ) 122 8
BARLEY FOR WHEAT . 123 8
SORG FOR BARLEY _ ) : 124 8
SORG FOR WHEAT ' 125 8
WHEAT FOR BARLEY 126 8
WHEAT FOR SORG 127 8
NONE o : 1 18
’ 999
2
: . 17
Fe FINANCIAL SUMMARY PRICE RANGE
LOWER PRICE UPPER
UNIT tIMIT USED LIMIT
GROSS INCOME $
CILOR SALES ' )
BARLEY FU ; 81 1
GRAIN SORGHUM ) CwWT 82 1
WHEAT ) BU 83 1
WHEAT PASTURE--OCT—-MAR AUM 85 1
WHEAT PASTURE--0CT-MAY ) AUM 84 1
ALFALFA HAY TON 86 1
LIVESTOCK SALES )
STEER CALVES-OCTOBER CWT 90 1
HEIFER CALVES-OCTOBER CWT 91 1
CULL COWS-SPRING CALVING CWT 92 1
STEER CALVES-JULY CWT 93 1
HEIFER CALVES-JULY . CWT . 94 1
CULL COwS~FALL CALVING CWT 95 1
STOCKER STEERS-MARCH CWT 97 1
STOCKER STEERS-MAY CWT 98 1
STOCKER STEERS-0OCTOBER CWT 99 1
GOVERNMENT PAYMENTS :
BARLEY PRICE SUPPORT PMT ACRE 117 1

SORGHUM PRICE SUPPORT PT ACRE 118

-
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TABLE XXIII (Continued)

WHEAT CERTIFICATES ACRE : 119

. 1
ADDITNL BARLEY DIVERSION ACRE 114 1
ADDITNL SORG DIVERSION ACRE ' 115 1
ADDITNL WHEAT DIVERSION ACRE ' 116 1
TOTAL - $ 1 2
OPERATING EXPENSES s
STOCKER STEERS PCH-0CT CWT 96 96 3
HIRED LABOR ' HOUR 103106 3
INTEREST DOLLAR 110110 3
FEED 1 14
SEED . 2 24
FERTILIZER AND LIME 3 3 4
MACHINE HIRE ' 4 5 4
MISC,OPERATING EXPENSE 6 6 4
VETERINARY AND MEDICINE 7 714
MACHINERY OPERATING EXP. 8 8 4
TAXES (LIVESTOCK ONLY) 9 9 4
FREIGHT AND MARKETING 10 10 4
- - 11 11 4
CTOTAL $ : ' ! >
NET RETRN TO FIXED RESOURCES ' 1 6
OVERHEAD EXPENSES * RE ’ ' i 1 67 7
NET RETURN TO LANDsFAMILY ‘ : .
LABOR AND MANAGEMENT $ S 1 8

999

* INCLUDES DEPRECIATION, INTERESTy TAXES AND INSURANCE FOR MACHINERY
AND EQUIPMENT. DOES NOT INCLUDE TAXES AND INTEREST ON LAND OR A
CHARGE FOR FAMILY {LABOR AND MANAGEMENT, ’ .

999




FORTRAN SCURCE L

TABLE XXIV

ISTING FOR THE PAR{

AMETRIC PRICE REPORT (PARAMP)

15N

SNMURCE STATEMENT

$IBFTC PARAMP NODECK

C

10
11

12

13
17

14

15

16

50

S

-

60
61

63
121

122

129

128
123

PARAMP PARAMETRIC PRICE PROGRAM .
COMMON AL654,17034BL65) ¢CILT0NoKOI6) +X{1T70) +P(65),
1YE65) oPELESIoEL422504 T 5 Mo N IOB I, IRHS, TREV,IBVC, 1
2ALTB{65)ALTC(LT70,3), ND(S5.2)'NF(17O.ZI.CDST(BOvi
3FMM{183,6G0V{342)1 vINFS, 10N, IPARAM,VL,IP
DIMENSION XALY(I70»10).UT(3 20}

IREV=2

tBvC=}

15U8=0

TPARAM=1

I1=0

100=0

READ{4} AALTCoND«NFoM, Ny SIGNN,COST,YIELD
REWIND 4

READ{(S5.1000} IDRJ.IRHS

READIS41001) NFP,NFP1 VL, VHsVA,VM

19=0

P=1p+l
IFINFP.EQ.NF(TP,1 ). AND.NFPL.EQ.NF{IP,2)) GO TOD 13
IFLIP.GT.N} CALL EXIT

GNn TO 12

CONTINUF

{ND=1

00,14 1=1,170

No 14 J4=1,10 -
XALT{I«J}=0.0

DO 15 1=1,3

D0 15 J4=1.20

UT({f.31=0.0

CALL FMPLAN

IFLINFS.GT.3) CALL EXIT

UT{1,INDI=CLIP)

D 51 I=1.N

XALTEISINDI=X{1)

UT(2, INDI=UT{2, INDY+X{T)%CLE)%(~-1.0)
UT{3.INDI=UT(2,INDI#CLIPI=X(IP}-VARX{IP}
CO¥PUTE PRICE RANGE

IF{IVH}60461,61

IF(CIIPYI.LELVH) GO TO 71

GO TO &3

IFICUIPILGELVHY GO TO 71

18=0

18=1Re1

IF{IR.GT.M) GO TO 122

IF{JHOIBI.EQLIPY GO TO 100

GO T 121

CTuP=C,

TF{IND-1) 128,128,129

C8P=9999,1

GO TO 71

DN 123 I=1.M4

CTHP=CTMP~P{ I} %a{1,IP}

ClIP}=CT™P-0.01

IREV=0

JR{65) . XX165],
SUB,SIGNN(65 T,
“)«YIFLO{65,9),

ISN

116
117
120
121
122
123
124
125
126
127
132
135
13¢
137
140
142
143
144
145
146
150
153
156
l61
l62
163
164
167
170
173
175
176
177
200
201
202
2c3
204
205
206
207
21in
213
220
221
222
225
226
231
232
238
236
237
240
241

SOURCE STATEMENT

1BVC=0
IND=IND+1
IPARAM=]
GNn T0 16
100 CRN==9999,.0
CAP=4¢99399,0
DD 105 J=1.N
1=0
120 I=1+«1
IFLI.GT.4) GO TO 124
IFUJLEQLUHIT Y GO TO 105
60 10 120
124 PTEMP=CLU}
00 103 i=1.M
103 PTEMP= PTEHP‘P(X)’A(I'Ji
PIvOT=0.
1a={8
N3 102 I=1M
IE=Me(l-1)¢1A
1C2 PIVOT=RIVOT+A( I« JI®EL{IE)
IF(PTEMP.EJ.0.0} GO TO 105
101 TFIPIVAOT.LLT.{-0.0001}) GO TO 112
IFLPIVAT,GT.0.0001) GO TO 112
GO T0 105
112.CR=PTFEMP/PIVOT
IF{CR}113.114.114

113 [F(CB.GT.CBN} CBN=CR

GN TO 10%

114 IF{CB.LT.CBP)} CBP=CB

105 CANTINUE
CLN=C(1IP)
IF(VH)I115,116.116

115 IF(CBN+VM}125,126,126

126 CLIP)=CLIP)-VM
GO TO 127 ‘

125 COIPI=C{IP}«CAN-0.01
60 TO 127

116 [F{CAP-VM}117,11R,118

117 COIPY=CLIP) 4V

.60 TO 127

118 C{IP)=CL{IP}4CBP+C.01

127 IFCIND.EQ.1) WRITE{6,1003}
WRITECS¢TI) (NFUIPWJ)eJ=142)4CLDVCEIP),VH, IND

79 FORMATEIH (A4 A2.3F15.4416)
IF{VH} 97,98,98

97 IF(CBN.LFE.(-9999.0}} GO TO 71
G T 99

98 [F(CBP.GF.999%.}) GO TO 71

99 IND=IND+1

T IFCEINDLGT. 100 GO TO 71
IRFV=C
13VvC=0
[PARAM=1
60 TO 16

7L 1PR1=1

161



TABLE XXIV.{Continued)

ISN

242
243
244
245
246
253
254
25%

.256
267
270

275

276
303
304
305
306
307
310
312
315
- 326
327
331
334
335
336

341
342
345
346
351
354
355
360
363
364
365
366
367
370

an

8l
82
77
171
72
83
73
74

75

76

84

85
86

87

Q4

95

1000
1001
1003

89

SOURCE STATEMENT

1F{IND-10) B1,81,82

1PR2=IND

G 10 77

{PR2=10

WRITE(6.771} {(FMM{1),1=1,18}
FORMAT{ IH1,18A%4}

WRITE(6.72) IORJGIRHSGNFPNFPLoVLoVHoVALV™
FORMAT{IXe4HOBI= 4 122X e eHRHS =124 18K FHACTIVITY=0A40A2, 33X, SHFROM=,
1F6.2¢3Xs3HT0=¢F6.2.8X,IHCONSTANTZFF,2,8Xe 14HMIN INCREMENT=.F 7.3,

2/}

WRITEL6573) (NFUIPoJ)od=1423 o tUT(Lol} I=IPRL, IPR2}

FORMAT(1H +A4+A2,10F12.2) X
WRITE(O6e74) {UTL2,1}41=1PRL.+IPR2]}
FORMAT(1H <6HNET RT.10F12.2}
WRITE{6+75) VAL(UT(3,1},1=1PRL,IPR2}
FORMAT{1H +F6.2+10F12.2}

WRITE (6,76}

FARMAT{1H }

DN 86 I=1.N

00 B4 IS=1.,IND

SUM=SUM+XALT(I.IS)
IF{SUML.LT.0.01) GO TO 86

WRITEL6+B85) INF{TeJded=102) ¢ (XALT{LeJ)+d=IPRLI,IPR2}

FORMAT{1H oA4,A2,10F12.2)
SuM=0.

IF{INDLLE. IPR2} GO TO 87
IPRI=IPR1+10

IPR2=TPR2+10
IFLIPR2.GTLINDY TPR2=IND

"IF THERE 1S SUFFICIENT CORE SPACF XALT TO BE WIDER THAN TEN COL.

THEN THE FOLLOWING CARD SHOULD 8& —-—-—
G0 10 17

IF{KO{1).NE. O} CALL EXIT
IF{VH) 94,95495
IF(C{IPY.LE.VH} CALL EXIT
[F{CBN.LEL{-9999.013 CALL EXIT
Go 10 17

IF{C(IP}.GE.VH} CALL EXIT
IF{CBP.GE.9999.01 CALL EXIT

GO T0 17 ’
FORMAT(214X.12))
FORMAT (A4, A2 4F 10,41
FORMAT(1H1)

STOP

END

GO 10 77

A
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