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CHAPTER I 

INTijODUCTION 

Low net farm :income .is freqµ:ently cited as a symptom of problems 

exisi:1:ng in the ag;r'icultural sector of the Uri.i.ted States' economy. In 

1967, average annual per cap1ta. income for the farm population was 

$2037 as compared to $2784 for non-farm residents [22, p. 50]. Low net 

income on some individual farms is caused by a lack of resources. The 

operators do not possess sufficient land, capit.al or human .resource9 to 

make a decent living. Alternatively, other farmers. possess sufficient 

resources, l;lut do not employ them efficiently. The purpose of this 

study is to providE:! a means of improving nE;it income through well devel

oped decision making techniques which have had limited application at 

the farm level. 

The tendency in the economic sy9tem is toward an equilibrium of 

returnl:l to a reeiource in all of its possible uses [17, pp. 291-299] .. 

But, most resour9es employed in fa:i;-ming are not earning returns compa

rable to thoee possible in alternative employments, even 1.f allowances 

are made for risk and other factors. Thus, a basic problem is that of 

resource disequ1l!br1um between the farm and non-farm se·ctors of the 

economy. Several theories have been advanced in an effort to explain 

the persistence of this problem [20, Ch. 6, pp. :?8-51]. 

An equalization of returns to resources between the farm and 

non-farm se.ctors 1s t:ne extent of ecoi:iom:tc JU:st1ce wh1.ch farmers may 

l 



expect in, thl:l long run. The farmer w1 th limited resources generally 

would realize a low income relative to the non-farm level even if 

returnsto·resources were equal between the two sectors. Studies and 
. . . 

prog;rams relating to ,the growth of farm firms, adJustments in resource 

bases and farm organization, and alternatives for farmers displaced as 

.others expand their resource bases have been add;essed i;o the probiems 

of the small farmer •. 

2 

Aside from the problems of adJustment, both·small and large farmers 
. . . 

must make decisions regard1rig the use of the resources which they pos- · 
. " 

sess •. As pointed out above, the problems of a small farmer may be much 

broader than efficiency of resource use, but his income may be increased 
. . .· 

to some degree through mo~e eff1cient {ise of .his exist:'Lng resources. 

Also, adJustment m_ust come about through decisions of individual 
. . . 

farmers. If farmer's are using decision making techniques whic::h Will 

·ena.ble them to use 'their reso:urces eff:tciently, they Will be more 

likely to adJ~st rapidly. If the adJustment involves expansion of the 
. . 

resource base, they wouid be in a better position· to·· determine· the 

resources which, if added, wo.uld be most. effective in increasing their 

income. 

If the commercial.farmer employs decision making techniques wh:I,ch 

result in efficient resource use, he may be able to realize an income 

level compa':rable to· that in the · non-farm sec tor. · Macro-economic :fac-

tors affecting pri<:::es of farm outp,uts a:µd inputs will of course finally 

affect the level of income which he realizes. 
. . 

This study is limited to.the micro-economic problem of efficient 

resource use on ind:'Lv:Ldual farms. Macro,econ.om;ic problems, some of 

which were ment.ioned above, are recognized but are not \off thin the 
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scope of this study. Prices, government·farm program prov1sions and 

either parameters which. the individual farmer cannot directly affect are 

treated as given .• 

Statement of the Problem 

Resources employed on Oklahoma farms generally do.not earn returns 

comparable to those possible in alternat1ve employments in other indus

tries. The low return cond1.t1on is partially due to inefficient re

source use on individual farms. 

Statement of the Hypothesis 

An educatic;mal program utilizing existing decision making tech

niques and in:put·-output data could increase resource use efficiency and 

returns to resources on individual farms in Oklahoma. 

· Previom, Efforts in This Area 

The linear programming model has been used extensively in agricul

tural economics research dur:ingthe past decade. Much of its use has 

been in the determination of profit maximizing farm plans for resource 

situations typical of those found on individual farms. Also, it ha,s 

been generEJ.lly cons1.dered that linear programming could help the indi-

· vidual farm operator. It could enable him. to select a combination of 

crop and livestock enterprises which would maxim:I.ze his ex;pected profit 

subJect t() his limited resources. But, few farmers have benefited 

directly frorn the use of linear programming. Why? 

A primary reason that linear programming has not been employed 

extensively as an individual farm decisionmaking guide is the large 



amount of time (expense) which is required per farm. When individual 

farm linear programming is.attempted, inadequate farm records usually 

necessitate the estimation of inost input-output coefficients, such as 

the labor requirements by time period for an acre of a given crop. 
. . 

Also, much professional staff time is required to assemble the data ip. 

proper matrix.form. Cleficaltime is then required to code the matrix 

·ror running on a standard linear programming computer routine • 

4 

. When an optimum farm plan comes from the computer, professional 

staff time a.gel.in is required to exa.mine the optimal solution for faulty 

logic in the matrix or for omitted activities or oonstraints which would 

yield information important ih farm·planning decisions. Additional 

professional.or clerical staff time is required to decode the computer 

output and transpos~ it'into a form.which can be underi:;tciod by the.lay 
. . . ', . 

audience' in this case indi v.td:ial farmer:s. Exterisi ve post-optimal 

analyses require addi tion~l professional and clerical staff time. A 

general unWillingn~ss of cominerci~l . farmers to pay the re.sul ting price 

. has resulted in few firms offering the service and few farmers 
. . 

receiving it. 

Typ:ical, or :representative, farm linear programming has been em-

ployed as an alternative. to individual farm linear programming. For 

example, see Plaxico (19] ~ Using this approach, a farm is chosen which 
.. 

i.s representative of others in,an area. Since the .linear programming 

results can be generalized from one representative farm to many farms 

. si.milar to 1t, considerable expense can be Justified in matrix building, 

data coding, computing and interpreting optimum plans and post-opi:;imal 

analyi;;es for representative farms. 

This approach was used 1ri many farm management studieq in the 



early 1960 1 s. In most cases, the linear programming results were pub

lished in bulletin forin for general distribution. Two weaknesses of 

this approach were reali:z;ed. 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 mad.e the rec1ults 

obsolete before they reached their intended 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 pl~s 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. 

ObJectives of This Study 

5 

The representative farm approach may serve as an effective tech

nique in guiding individual farm management decisions if the weaknesses 

mentioned above are eliminated. In addition~ the input-output data 

which are compiled for use 1.il progra'11ming representative fat-ms may 

serve as a data source for individual farm 11near programming. If the 

latter is to be realized, the entry of individual farm resource situa

tions and input-output data re.visions into the system must be possible 

With relative ease. 

This study was initiated to develop a pilot system which could 

serve both purposes efficiently. The specific obJect1ves of this study 

are: 

1. To develop a farm mariagement information system for an 

economic farming area bf Oklahoma which Will: 



a. Produce opttmurn organizations of represen-

tative farms in the area; 

b. Allow rapid evaluation, with respect to 

organization and in.come, of actual, pre-

dieted and/or proposed changes in; 

(1) 

(:?) 

( ) 3. 

Farm product or input prices 

Input-output coefficients 

Government farm program 

provis:tons 

(4) Farm resource bases 

c. Allow rapid dissemination. of the above 

re.sults to area extension agents, county 

extens1on directors and farmers; 

d. Produce optimum organizations of actual farms 

in the .area when i:r:idividual farm resource 

bases and certain other key data are 

provided. 

2. To. explore the use of the information generated in 

obJective one in a farm management education program 

W1.th farmers. 

A Survey of Related Programs in Other States 

As noted earlier, linear programming has been used extensively in 

farm management research. It l:).as 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 

6 

management, in cooperation With the Federal Extension Service, surveyed 
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state univers1ties in early 1968 to determine the characteristics of 

their farm record programs.and the manne:tin wh,ich electronic data 

processing equipment arid techniques were employed in their other exten-

sion education programs. The publication.resulting from thi.s survey 

indicated that twerity...:three states were utilizing electronic data 
. . . . . . 

processing techrii·ques i:n forward planning and decision mak:I,ng programs 

as a part of their extension farm management efforts [16]. 
. . 

A letter was written to a person.in.each of fourteen state untver-

. si ties which indicated in. the above survey that they used linear pro-
. . 

. . 
gramming in their farm management extension program. The folloWing 

q~estfons were asked in the .letter: 

L To what extent is whole farm ·linear programming·used tn 

your extension farm management program? How much 

emphasis is.placed on i.t? If individ1,1al farms are 
. . . 

. · .. ·being programmed, how many do. you program per yea,.-?·. 

2. What is the source of data for your linear programm:'lng? 

IndiVidual farm records? Estimated budgets f~r sim:iiar 

· areas or soils? Other? 

3. How are these data used in forming the linear pro-

gramming model'? That is, do professional or clerical 

personnel code.the data for entry into a·standard 

·library program, or do you have a special computer 

progr~ which a:tds in this process? 
. . 

4. What is th~ source of the computer program used in 

reaching an optimal solution? Is it a library pro-

gram furnished by a compufer.company, or has it been 

written at your institut:i.on? 



5~ What form is the output in when it comes from the 
computer? Must it be tranposed by clerical person
nel before it is ready for consumption by the 
intended audience? 

8 

Twelve replies to the above inquiry were received. In response to 

the first question,· all respondents indicated that they used linear pro-

gramming primarily as a teaching.device in their farm management exten

sion programs. Tru:-ee respondents indicated that linear programming was 

used primarily or). farms participating in.the Tennessee Valley Authority 

rapid adJustment program o . The . nwnber of farms programmed per year 

ranged from twenty-five II over the past few years" to forty-five in one 

year. In general, t.he emphasis on linear programming seemingly ranged 

from a minor role.to a position of domin~qe in the farm management 

extension programs invoivep.. 

In answer tothe second question, all respondentsbut one indicated 

tnat they used i.ndividual farm data whenever it was poss:t ble. One 

respondent ind:i,cate.d, however, that he attempted to use activity budgets 

which reflected the.level of management that the farmer was striving to 

attain rather than his present level. In every case, standard budgets 

and e~t::imates from. animal science, agrj_cul tural engineering, or 

agronomy $taf:f members and/or county extension agents were used either 

as a check on the individual far~ data or as a substitute for individual 

.farm data when they were not available. 
. . . . . . 

A uniform response was received to the third question. All of the 

respondents ind:icated that professional personnel assemble the data 

into a linear programmingmatr:ix and clerical workers perform the coding 

and keypunching operations prior to execution of the linear programming 

rou.t:tne. 

In response to the fourth question, five respondents indicated 
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that they used a linear programming routine whl.ch 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 

library programs furnished by a: computer company. 

All respondents indicated in answer to question five that their 

. computer outputm11,st be simplified for. prese.ntation to the individual· 
... 

farmero·· One respoJ?.dent indicated. that he preferred to transform the 

output himself while .he was interpreting the solutiono 
'·, . . . 

Iri co:q.cluston, none of the responses would indicate that an infor-
. . :.. . . -. ". : . · .. ·' . . . 

matiori system approach.to the use of linear programming is being em-

ployeo. by these state un1versities·at this time •. One respondent 

indicated that .. he had hopes of compiling a large data bank of budgets 

on magnetic tape so that a matrix could be formed by CEllling for 

specific budgets on .. the tape. Another respondent was developing a 
. . 

procedure for i.is:irig farm .record. data iri linear programming.• The proce-

dure would require professional or clerical staff time for data manipu-

·1ation and rev:i,sion, however. 

The.remainder of this thests·describes the development and dis

cusses the potential use of an area farmrrianagement information system • 

. Chapter .II describes the· development of an are~ data bank. Chapter III 
. . . .. . . . . . .. ·. . 

describes the development. of an operating system Which uses in.formation 

from the. data 0ban:k to develop r~ports and other information for use by 

farmers, their advisors and e.ducators. Chapter IV discusses the· manner 

in which these reports and other tnforl'l)atio.n may be used in a farm 

management education progra,in with farmers. Chapter V summarizes the 

developmen:t of the system and its use.s. In addition, possible future 

refinements, roles, and d.evelopments of systems are discussed. 



CHAPTER II 

DEVELOPMENT OF AN AREA DATA BANK 

An area data bank, for purposes of this study, is.that portion of 

an area.information system Which st'ores the data needed for repetitive. 
' . . . . . .· 

use by the system. The area data bank a.nd the. opera,ting system, which 

will be. diso.ussed in Chapter III, make up the linear programming por

tion of an area: farm management information system •. The decision-

.· making model. wh,ich ::ts employed by the· system influences the tyi:ies of 

data. stored and the rilaxme:r in which it is organized Within. the data 

bank. Consequently,•a brief discussion of the decision-making model 

em]?lciyed in this study follows •.. 

Linear Progr13.mming 

.Linear prog;rammin~ was selected as the decision-making model for 
. . . .. 

the.area information system. Among the operational tools of agricul-
: . . . 

tural economists, for u~e ~t the field level, linear programming most 

efficiently approXiinates optimal organization decisions of an individ-

ual farmer. · It chooses a combination of enterprises iivhich Will yield 

maximum net return to a given set of fixed resources, when prices, 

costs, and production coefficients are specified. 

The general linear programming model (in matrix form): 

Maximize Z ::::: C 1 X .. 
SubJect to AX SB 

and X?; b 

10. 
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where: Z represents the value of the obJective f1mction, which 

is net return to fixed resources for purposes of this 

study 

C is a n x l vector of costs or returns for each of n 

activities.and is commonly referred to as the obJec-

ti ve f U:nc t ion 

x is a n x l vector of activity levels for each of n 

.activities 

A is a m x n matrix of input-output coeffic.ients 

. B is a m x. l vector of resources and. restrictions and 

is commonly referred :to as the right-hand side 
·: .. 

For a discussion of the .theory of lin.ear p:i;ogramming, · see Dantzig 
. . . . . . . 

[6], Heady and Candler [13] or oth~r linear programming texts. 

The standard 1in~ar programming tabiea.µ for a farm·planning prob

lem furnishes aipattern fo~ the efficient organization of a data banko 

The A matrix typically contains crop yields, labor reqUirements of crop 

and livestock enterpris~s,.liv~stock feed reqUirernents and their re

sulting production, general gover1i.ment program provisions, capital 

requirements and accounting and transfer functions. The G vector, or 

obJective function, contains the costs associated with production activ-

iti.ei:; and prices associated with buy-sell activities. The B vector, or 

right·hand side, typically contains the. resource situation of an actual 

or representa.tive farm. 

The·1;3tructure of a linear·programming·mod.el for use in this system 

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

lem and for a ·single u,se, however 1 Ease of changing prices, government 

progr.arn benefits and resource si tuat:ions in the linear :programming 
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model is a prime consideration 1.n its design. Also, numerous account

ing vectors must be included in the model to expedite the development 

of readable, reproduca'ble reports printed by computer. In general, any 

alternatives which increase the flexibility of the linear programming 

model should be incorporated if possible. 

In the data bank, space :tor three different obJective functions is 

allowed in an array wh:ich is named ALTC. No right-hand sides are stored 

in the data bank as they are usually different for each run. 'rhe A 

matrix is stored in the data bank in the exact form in wh:I,chit is used 

for repeated linear programming runs. In addition to A and ALTC, arrays 

which contain row and column names, slack variable indicators and the 

dimensions of A are stored in the data bank. Also, detailed production 

activity costs and coefficients of variation for crop yields are stored 

:ln arrays called COST and YH}LD, respectively. 

The following sections of this chapter discuss considerations, 

principles and guidel:tnes for developing an area data bank. The devel

opment of an area data bank for north central Oklahoma is discussed 

concurrently for purposes of exposition. 

Del:tneation of the Area 

A basic step in the constn1ct1on of an area system which will 

satisfy the obJ·ect1v·es stated in Chapter I is the. delineation of an 

economic farming area. Such an area should be relatively homogeneous 

with respect to soil productivity1 weather? feasible cropping enter

prises, feasible.livestock enterprises, market outlets fqr products, 

product prices and the availability and prices of inputs. 

In previous stud1.es 1 which were a part of the Great Plains 
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Regional Pro,1ect GP-'5, "Economic Problems in the Production 

.s.nd Market::!,.ng of Gr(iat Plains Wheat vi an.d Southern Regional Research 

ProJect S-1+2, !l:AJ.1 Econ,omic Appraisal of Farm:i.ng AdJustment Opportuni-

t - i tl: :'.; (' ' nLlo - • V, R·~; "'°' ""' t i{ t C' . ,. 1 /" . -'! • t • . II • 1- t . 1 ies n. ltJ ,;::,otcv.;.ct;r,.1 "·6L01.1 · ·. o ,' .. ee · "nang n.g vOTI.lJ.J .. :1.ons ·, e1.g11, genera -

. . 

ized economic· fa·cmtng areas we:r::-e delineated. tn Oklahoma using the above 

· criterir.t. 

The no1~th centr.':tl Oklahome. economic f~:crning area. was selected for 

use in this ;:3tudy. Thie: n(~rth central Oklahoma area includes all or 

Kay, King fisher 'l 

Logan~ MaJor, Noble, and Woods Counties (F'igurE'3 1). As indicated by 

of· th:ts study wa.s not only to develop a .sys-

tem for north central Okl.c:J,horm:1, but to explore tec;lmiques which could 

farm;tng areas. 
. . . 

. Much Or the source data .for so:1.18 and cro:pping enter:pr1.~,es used 1n 

this study were taken from proc;essed series P-550 [5] and unpublished 

data also resulting from Oklahoma Agricultural E-.x::periment Station 

ProJect 1;323. 'I'his proJect wa.c, carried out in cooperation with the 

regional proJect mentioned above. 

Soils considered in·this study are the maJor ones :tn the Reddish 

Prairies land resource area iu north central Oklahoma. The two classi-

f:tcations of soils used ln tl1is study are as follows: (1) Clayey 

soils, such as the Tabler-Kirl{land soil :association, and (2) Loam soils, 

such as tb;e Grant-Pond-Creecl.-Nash soil as:;,ociation. Soils Within each 

of these groups were further divided into productivity classes (desig

nated as CI;\ CC, CD, LA, LB; LC, and LD fOr the clayey and loam soils, 

respectively). Soils in a given productivity class have similar 

. ' ' . 
physical character:t.st1cs, produchvity ca.pabili ties, and management 
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requirements. Mean annual rainfall in the area varies from 36 inches 

at the eastern edge of the area to :?6 inches at the western edge 

[9, p. 14]. 
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The area traditionally has been a wheat farming area With beef 

stocker calves utilizing winter wheat pasture. The development of 

hybrid s.orghums and, more recently, 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 accou:n.t:tng vectors make it easier to delete unwanted 

enterprises than to add new ones, although the latter Will be possible. 

In the construction of the north central Oklahoma area model, an ex ... 

haustive list of enterprises was not included due to the fact that the 

primary obJectiv:es of this study pertain to the development of a system. 

Additional enterprises would not have aided in reaching these obJec-

ti ves, 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 XIVo The numeric portion of the activity abbreviations 

correspond generally to enterprise codes used in the computerized farm 

record system at. Oklahoml;l. State University. 
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Crop Activities 

The crop enterprises considered for this area are, in general, 

thbse listed in Processed Series P-550 [ 5]. Crops include barley, 

grain sorghum, wheat;, forage sorghum, alfalfa, wheat pasture grazed out 

by May first, sudan pasture for s.umrher grazing and sudan pasture for 

Winter grazing. All enterprises except alfalfa can be grown on all 

seven soil class:ificati.ons noted earl.:l,er. Alfalfa is not considered 

feasible on clay - Dor loam - D soils. 

Certa:1,n mod:ifications were ,nade to the crop budgets appearing in 

Processed Series P-550 [5] in order to use them in the area model. 

Machinery ownership coqt (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 is charged internally in the modei and fixed 

machinery costs are not desired in the primary obJective function. A 

second obJective function does 1nclude fixed machinery costs. '?he 

II machinery ownership cost II plus a seven per ce.nt interest charge on 

the i, machinery ownership cost 19 and "machinery capital" are added to the 

amc:rnnt whicl;t appears 1n the primary obJective function for the respec

tive activities. The use of the second obJective function is twofold,. 

When 1 t is not used as an obJective function in reaching an optimal 

solution, :t t 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 planning situation in a period in which machinery decisions 

must be made. The second obJective function is computed only for the 

crop enterprises, as the livestock enterprises considered for this area 
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are suppleme~tary in nature and do not use significant amounts of 

machine time. 
. . . 

All production from cropland and native pastU!'.e is placed in inven-

tory, or accounting, rows. This feature allows products to be used by 

livestock enterprises, o!' to be sold.. Nine such rows are used and ap

pear, in the expla.nat16n of th~ constraints (Append1x Table XV) and the 

A matrix (Appendix Table XVI).· 

. The barley, grain sorghum and wheat inventory row; ( 71BAP., 

73GSP., 76WHP.) receive prod-µc.t:fon from those re spec ti ve activities and 
. . . 

make it available for· sale. The prairie hay or ;fO:rage sorghum row 

(8QHAY.) receiv.es pro.duction from the forf=lge sorghum produ.ction activi-
: . . . 

. ties and froin purchases by. a buying .activity and makes available hay 

for useby·certain livestock activities •. The alfalfa hay row (81HAY.) 
. .. . .·· . ·. . : . . 

receives production from th~alfalfa.activities and make1;,it available 

. for sale •. The "grain sorghum stubble" row (73STB.) is art inventory of 

dry .winter pasture as it receives stubble "production" from the grain 

sorghum, forage sorghum, alfalfa, and· sudan for winter graz1ng activities 

and makes it available for use by;livestock activities. No sales are 

made from this inventory row. The October to March small grain pasture 

.inventory row (80MAR.). r~ce1ves production from the barley, wheat, and 

small grain graze out activities. This production can be used by live

·. stock or sold. Tn.e _March to May sm~.J,.l grain pasture inventory row 

(80MAY.) receives production: from the small grain graze out activity. 

Production can be. used by livestock or sold. If it is sold, however, 

an equal amoutn · of October to March pasture also mu.st be sold. The 

· livestock ·enterprises typically u9e small grain pasture from the two 
. . 

periods in that proporti:on and it is unl1kely that only. March to May 
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pasture would be marketable. The native pasture inventory row (86NP •• ) 

receives production from the native pasture activities. These activi-

ties merely convert acres of nat:I.ve pasture into animal unit months 

(AUM's) of pasture. Also, production from sudan for summer grazing is 

placed in the native pasture inventory row •. · Livestock activities use 

from this row.· No sales are made from 1 t. 

Crop Yield Variation 

In most areas of Oklahoma, including 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. In order to deal 

with this problem, an array of coefficients·. of variation ( standard 

deviations+ means) for crop yields was included in the area system. 
. . ' 

The indicators of yield variation could.have been stored as standard 

deviations, rather than as coefficients of variation. Coefficients of 

variation were avaHabl.e for crop yields in north central Oklahoma, 

consequently they were stored in the data bank, avoiding a manual compu-

tation of standard deviations. The coefficients of variation for north 

central Oklahoma crops are given in Table I. 

In the initial construction of the crop activities, average, or 

expected,· crop yields· were used. The operator of the area system may 

use the coefficients of variation by indicating on an input card (one 

per product) the crop, product~ number of standard deviations and the 

direction of yield change desired. The yield adJustment is computed, 

is made in the A matrix, and harvest costs are adJusted to correspond 

with the adJusted yield level. 



TABLE I 

COEFFICIEN'rS OF VARIATION FOR YIELDS OF 
SELECTED CROPS IN 

NORTH CENTRAL OKLAHOMA 

Crop Product 

Barley Grain 
Winter Pasture (Oct-Mar) 

Grain Sorghum Grain 
Stubble 

Wheat Grain 
Winter Pasture (Oct-Mar) 

Forage Sorghum Hay 
Stubble 

Alfalfa Hay 
Stubble 

Small Grain Pasture Winter Pasture (Oct-Mar) 
Spring Pasture (Mar-May) 

Sudan Pasture 

Native Pastu:t'e Pasture 

Source: George Flaskerud, Unpublished data 
ment Station records, Oklahoma State University, 

Unit 

Bu. 
ADM 

Cwt. 
ADM 

Bu. 
AUM 

Tbn 
ADM 

Ton 
ADM 

AUM 
ADM 

AUM 

ADM 

compiled 
1968. 

19 

Coefficient 
of Variation 

.437 

.473 

.;'20 

.261 

.320 

.473 

.261 

.261 

.2?8 

.2:?8 

.473 

.231 

.277 

.385 

from Experi-
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The manner tn 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 expectat:l,.ons. The yield variation 

feature makes possible the ·comparison of optimum farm plans resulting 

from various yield levels. Thus, the 11 cost of a wrong decision" re

lating to weather outlook could be easily evaluated. 

In most case$, it is unlikely that all crop yields would be varied 

in the sanie direction and the same number of standard deviat:J,ons, as 

certain crops are dependent primarily on winter moisture, while others 

are primarily depe11d1:mt on summer moisture. As a result, the crops 

within each of the follo'W!ng groups would probably be varied together: 

1. Wheat and barley. 

2. Small grain pastu'.l:'e - March. 

3. Small grain pasture - May. 

4. Forage sorghum, grain sorghum, sorghum stubble, 

alfalfa hay, a:lfalfa stubble, and sudan pastu:re. 

5. Native pa:;;t;ure. 

Livestock Activities 

Livestock enter:prises were selected which are typical of the area 

and which .utilize forage produoed 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 (llJ,RTA); native pasture and forage 

sorghum (112.RTA); arid native pasture, forage sorghum and small grain 

pasture (l13RTA) are assumed for each of the three activit:ies, 
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respectively. A cow-calf, fall calving, activity which utilizes winter 

small grain pasture (lllVLA) 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 o.f: 

native pasture (141TTA); native pasture arid forag;e sorghum hay (142TTA); 

and native range a.p.d sorghum stubble (143TTA) are used by the three 

activities, respectively. Two of the stocker enterprises assume that 

the calf is sold in May from grazed out small grain. Both utilize a 

basfo Wintering r:ation of small grain pasture. One uses forage sorghum 

hay (144TiA) while the other uses forage sorghum hay and sorghum stubble 

(145TYA) in addit1on 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 

(i47TRA) in ad.ditian to wheat pasture as a wintering ration. 

The source of data for all of the livestock activities is Processed 

Series P-459 [11]. 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 linea.r programming 

model. 

All buying and selling of livestock is accomplished by the use of 

inventory rows and buy-sell act1v1t:1.es. An accounting unit of one 

hundredweight 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 19~3 [20, ch. 10, p. 4], government farm programs have been a 

factor in farm plan!l,ing. decision:s. At the present time in Oklahoma, 

government farm program provision$ apply to all of the maJor crops of 

the state, except hay [23, pp. 14, 19] .. Also, the e:x;isting cost-price 

relationships of most crops make 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 act!;! in his own 

interest, the group result has often been excess production and low 

prices. Yet, it generally :is not profitable for an ind:I,vidual 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 farmer$ 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 des1gned to deal with is: How can the individual farmer maxi

mize his profit, given h:)'.s fixed resources and the set of governmental 

restricti,ons and alternatives? 

The decisi,on with regard to government programs is not only 

"participate" or "don't participate", but if participation is chosen, 
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one must decide "how to participate." The farmer must choose a program 

alternative, the amount of various bases or allotments that Will be 

planted, diversion ~cres, and the degree of substitution of crops onto 

other bases. To make these decisions, he needs information such as 

proJected ;Yields, size of bases or allotments, loa,n rates, price SU.P

port payment rates and cross;..compliance regulatiori.s between programs. 

In the area model, all feasible participation alternatives for fa:rmers 

ill north central Oklahoma were considered~ 

Frequent changes in program proV1s1ons have been primarily respon

sible f·or the rapid obselence of published optimal farm plans, as noted 

in Chapter I. Thu$, 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 :tn 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 activ:ities 

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 loca.tion of the other 

activities and restriqtionso 

The number of crops to which government programs apply and the 

resulting structure of an area model will vary from area,-..to-area of 

Oklahoma. The fol.low:ing discussion relates to those programs for 

crops feasible in north central Oklahoma, but the general approach may 

be applied to other programso 
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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 programo 

The obJective of flexibility in construction of the model and the 

necessity of accounting functions cause the number of rows and activi

ties dealing with gbverntnent 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 baseso 

Although barley is included ih the feed grain program, separate 

barley and grain sorghum bases are maintained due to the fact that 

ad.ctitional acreage divers:i.on payments L1nder the feed 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 diverted 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 matr:i.x and the 

output format would be requiredo 

As noted earlier, the feed grain program included in the area 

model is an expected, or anticipated, oneo The 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, oats, and ryeo In August, 1968, approximately a month after 

the announcement of the 1969 wheat program, the program was changedo 

The new announcement 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 un.til th.e expected feed program announcement in December. 

Thus, farmers of the area, as well as the operator of the area system 

were forced to de.velop expected programs to use in their dec1s1on

making processes. The initial decision which farmers had. to make 

related :to the acr.eage of wheat and barley to be planted i.n September 

and October. 

The above example points out 'the need for flexi'bil1ty in relation 

to government programs. It also points· out the need for results from 

an area system for use in farm planning decisions which a.re complex, 

and which must be ma.de quickl;y. 

Tl;lree maJor government program participation alternatives are 

considered in thE;J" area pystem. They are: non participation; partici

pate in the wh.eat program; and, participate in the wheat and feed 

grain programs. Within the wheat program alternative, a.n optimum level 

of addi.tional acreclge diversion 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. Also, 
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1f the substi tut1on of feed grains for wheat cir wheat for feed grains 

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

Representative Farms 

The system developed in this study produces optim~l organizations 

for representative farrtls as well as actual ':tarms. A discussion of the 

representative·farm approach and a description of the representative 

farm resource situations selected for north central Oklahoma are pre-

sented. in· this section .• 

The idea .. of using. a repre.sentative or typical farm is not new in 

farm management education and.as an aid to individual farm decision-

making. Carter (2} and Conneman [4,. p. 49-58] have surveyed the use of 

representative ~·arms or firms in economics and each trace the develop-

ment of this. approach to ·Alfred Marshall •. Thus, the approach was first 

used .in the explanat:l.ori of economic theory. Representative farms were 
. ,, 

used ~xtensively iri Htype. of farming" studies by farm management per-

sonnel in the 1920's and 1930's. · Here, budgets of typical farms and 

examples of budgeting methods.to show readJustments of typical farms to 

different.p:rices were presented. For example, see Elliot[?]. Repre-

sentative farms were also used in early.supply response ·studies where 

expected responses of individual farms to price changes were determ:)'.ned 

by budgeting. For example, see Mighell [18]. Budgeting was later re-

placed by linear programming in various supply response studies of the 

1950' s and 1960 1 s. Extension farm management special:l.sts over the 

. years have made extensive use. of the representative f1;irm approach in· 

their educational programs with farmers. Thus, the representative farm 

approach has been applied in var:tous ways from the early daya ot 



27 

agricultural economics until the present time. 

Various criteria have been used in·the selection of representative 

farms or firms. Marshall dealt with an "average'' firm in his investi

gations. The farm management personnel carrying out the "type of 

farming" studies saw farm organization as an· important factor in group

ing farms. The r~searchers working with supply respon1:1e studies have 

generally been interested in the land, labor,.and capital resources as 

classification or grouping· criteria. Conneman [ 4, pp •. 65-70} catego-

r1zed three methods.of constructing typical farms. These were: the 

average resource method, the most limiting resource method and the 

resource ratio method.· Carter [2, p~ 1454] pointed out that the method 

of selection should be tied closely to the purpose for which the repre-

sentative farms are selected. 

Delineation ofReEresentative Farm Resource Situations 
' ., .. ·. . .. 

The role of representative.farms, or resource situations, in this 

study is to provide guides for individual farm decision-ma.king. The 

selection crite!'ia relate to the efficient dissemination of information. 

Eachrepresentative farm resource situation should be s1.milar to as 

many individual resource situations as possible. If this is accom-

plished, information gained from and techniques used on representat:tve 

farms may be generalized to a large n.urnber'of actual farms. Unlike the 

"type of fa:rm:tng" studies, farm organization was not a prominent cri-

terion in the selection of representat:tvefarms fo!' this study. 

Instead·,· primary emphasis was placed on obtaining representative re-

source.situations. SinCe most of the feasible alternatives for the 

north central Oklahoma area are land based, land could be classed as a 
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"most limiting resource II and becomes a prime factor in the selection 

of representativE;i resource situations in this area. 

Three representative farm resource situations were developed for 

this area.in an .earlier study [lO]o These resource situat;I.ons were 

evaluated by extension agricultural economics personnel who were famil-

iar with the area, for'use as representative·farms in a farm management 

education program. The extension personnel felt that these farms were 
·, . . . 

representative of. the resource situations on many individual farms. 

They expressed the thoug;ht that a second group of farms, similar in 

resource mix, but larger in size may be desirable. As a result of this 

suggestion, variable resource programs were run on. each of the three 
. . . . . . . 

resourc.e situations in ·an effort to determine the effect of increased 
. . 

· amounts of land on farm organizationo Essentially, no change in farm 

organtzation was noted as '!:;he .soil resource base was varied from its 

existing size to' twice its existing size~ . Fr6m these re suits, it was 

_concluded that one size group would be sufficient and that proportional 

changes in.optimum plans for·farms in this group could be manually· 

computed in order to achieve optirnun1 plans for larger farms. 

Acreage bases for crops involved in government farm programs were 
. . . 

' . 
establish,ed from agricultural st0abilizatiori. and conservation service 

(ASCS) data for counties in the area •... Proportions of base acreage to 

total crop acreage in-each county were computed and applied to the rep-

resen:ta.tive soil :resource situations. Acreages of clay - E and loam -

E are included in the native pasture acreages on the representative 

farms. 

In the.computation of proJected yields for the representative 

farms, as in the establishment of acreage bases, it was necessary to 
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cons1.der the cropping plans which have been typical in the ax-ea. This 

was necessary because the .ASCS dat.a used in the dec1Sion.-making process 

is base({ on the f'a,rm organization and crop product1rtt~ over some 

specified per;iod in the past. Usually, it ts a period of 3-4 years 

pr:f,.or to the year for which plans are being made. To establish esti

.mated proJected ;t1elde of barley, grain sorgnum, and wheat, fol;' the 

representative farms, it was assumed that Wheat had been planted on tll.e 

best land. Gr~n aorghum and barley were g1ven second and thi~d prior

ities for land, res~ect1vely. Due to the small s1ze of grain sorghum 

bases on farms 1n the area, grain sorghum and barley received essen

tially the ~aJne quality of land. Indiv'1dual farm proJected ;yields were 

the:g. comp.uted from the y1.elds given for the various soil classes as 

reported in Processed Sen.es P-550 [5]. 

Pr~rv1oµs line~ programming results in this area [19] and partial 

budgets ell.ow that alfalfa is profi.table .1il relation to other .crops 

in the area. :But, due to moist-qre limitations and labor acquis1.tion 

problems dUi;'ing hay harvest periods, alfalfa acreage :fa a'bsc>::J,.utely 

limited to 20 per cent of the cropland on the representat1ve farma. 

The representative farm situations selected for this study are 

allow.ti in Table iI • .As noted earlier, they EU"e not stored in the data 

bank. Instead, they are punched o~ cards and subm:l.tted in each computer 

run in tll~ same .manner ae ~ctual :.f'a:rms. 

Production activitiea and government program related functions 

~ve been discQ.$sed in thi.s chapter. Other activities and cqnstra1n,ts 

which serve account:i.n~ inventory, transfer or buy-sell functions Will 

not be disc.ussed. Tb,e 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 OKLAHOM.A 
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Resource Situation 
Clay and 

Unit Clay Loam Loam 

Land - Total Acre 520 560 560 

Clay - B Acre 114.5 43.6 
Clay - C Acre 183.8 69.8 
Clay - D Acre 74.3 :?8.2 
Clay - Native Pastl.lI'e Acre 147.4 122.4 
Loam - A Acre 201.1 85.2 
Loam - B Acre 142.1 60.2 
Loam - C Acre 73.1 31,0 
Loam .... D Acre 15.3 6.5 
Loam - Native Pasture Acre 128.4 113.1 

Labor - Total Hour 1858 1858 1727 

Jan - April Hour 538 538 495 
May - July Hai.Ir 506 506 473 
Aug - Sept Hour 352 352 330 
Oct - Dec Hour 462 462 429 

Alfalfa Acreage L;ti:nit Acre 74.5 86.3 64.9 

Government Program Information 

Allotments o.r Bases 

Barley Acre 47.9 55.8 4l.9 
Grain Sorghum Acre 32.1 37.2 27,.9 
Wheat Acre 211.9 246.4 184.9 
Conserving Acre 24.o 27.9 20.9 

ProJected Yields 

Barley Bu/A 25.0 30.0 25.4 
Grain Sorghum Cwt/A 12.3 15.7 13.8 
Wheat Bu/A 24.8 27.4 27.1 



and constraint abbreviations are presented in Appendix Tables XIV and 

XV. No B vectors are shown ~dth the model. They are partially read 

from cards and partially 1,::omputed as a part of the. operating system 

which is developed in .Chapter III. 
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CHAPTER III 

DEVELOPMENT OF AN OPERATING SYSTEM 

This chapter describes the development and operation of the com

puter programs wh::T.C.h make up the operating system of the area farm 

management information model. The operating system provides the link 

between the li:(lear programming model of Chapter II and the potential 

farm management education program discussed in Chapter IV. 

The obJect1.ves of this study required a systetn which would not only 

solve the linear .progrc;ll'rtming problem developed in Chapter II, but which 

woUld also perform the following functions With a: minimum of profes-

sioniµ and/or clericaJ staff time: 

1. Print the linea.r programming results for direc.t 

consumption by a lay audience. 

?. Allow actua.l or representative farm resource situations 

'Z ..,,. 

4. 

5. 

to be entered into the right-hand side. 

Allow revisions to production costs and product prices. 

Allow revisions to input-output coefficients. 

Allow crop yields to be adJusted, using coefficients 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 obJective function and right-hand 

side to reflect· different government program participa~ 

tion alternatives. 

Alternative Approaches in Design 
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The alternatives which Will be discussed in this section deal 

with: (1) methods of add;ressing activities and constraints in core 

storage of the c.ornputer; (2) methods of attl:').ching verbal descriptions 

when developi~g 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, i.e., the row and/or 

column numbers of an array; and(?) addressing by a numeric or alpha

nwneriq coq.~ .associat$d 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 ri,ght of it, 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 ~re identified by code~ and their location 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 

fle:,ctble alternative. But when the whole area system is considered, 

additional factors become involved in the ease of adding activities and 

constraints and, consequently, 1:n thi:: selection of an addressing system. 



A conflict develops between the desire for a highly flexible addressing 

system and the desire for a model 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 activities and constraints. 

There are several .reasons why all feasible activities should be 

included in an area system at the outset, in an effqrt to minimize 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 rev:ision procedures, such as an automatic ad

Justment in harvesting costs as a result of yield revisions, facili

tates the revision of eXisting activities but complicates the process 

of adding new activities. 

If the programm:1n.g reau.lts a:t-e to b.e presented in a form which is 

easy to interpret, des~rable 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 output summary. 

However, if a dairy enter:rrise were to be added, a different output 

format would be desired to provide a par,tial surtJmary of that enterprise. 

It might inclu.de annual milk product:'J_on per cow, butterfat percentage, 

and milk price, as well as the dairy ration. As a result, it would be 

extremely desirable to :;tnclude a dairy enterprise and proVisions for 

its output format in the development of the system. Otherwise, pro ... 

gramming revisions would be necessary in the system. 

Other examples exist. Thus, the structure of the model, 
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pre-solution revisions and post-solution report printing discourage the 

addition of new activities. .Either system of addressing could be usE;1d, 

but the addressing system which uses codes would reqUire more extensive 

and complex programming. Also, the main advantage of a flexible system, 

the ease .of adding new activities and constraints, is diminished by in

cluding virtually all feasible activities. 

Two methods of attaching verbal descriptions when printing reports 

were considered: (1) read in each description on a header card or as a 

· card image on magnetic tape, which also co.ntains the location or code 

of the item in.the solution which is to be printed; and (:2) store 
. . 

activ! ty and constraint descriptions 1.n core~. portions or all of which 

may be used in the.verbal·portion of a report. The. output sequence znay 

be controlled by header cards or instructions on magnetic tape •. The 

amount of verbal description desired and the amount of core storage 

available.may conflict if the latter method is chosen. Multiple usage 

of a given item in a solution makes the use of activity descriptions 

diff:foult. If a mere listing of activity leve~s were desired, no 

difficuity ~ould arise •. But~ for example, a crop activity level may be 

used in a summary section of a report where all.production activities 

of that crop are grouped, in a detailed section where crop production 

is analyzed by ·soil type and crop yield and it also may be used in a 

sec.tion :which analyzes that crop I s role in government· program participa

tion. Thus, a fairly intricate system of activity and constraint 

descriptions must be devised to satisfy their multiple uses. The first 

method allows descriptions to be tailored 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 degree of interpretation and refinement in report printing has 

been touched upon, as it 1,s a factor in the choice of methods of 

addressing activities and constraints and of method.s for attaching 

verbal descriptions. The desired function of the area system becomes 

important here~ If individual farm linear programming were the prime 

purpose of the system, and all programming results were interpreted and 

explained to farmers by an area or state extension specialist, a highly 

flexible system with littJ,e- interpretation could be used. But, addi-

tional computerized interpretation.and report printing would allow the 

perS6nnel to operate more efficiently and allow farmers to reread the 

results in the absence of the specialist. Conversely, if it is desired 

to make repetitive runs of representative farms which may be photo-
. . 

graphically re;Produced for direct consumption by a lay audience, as 

much iriterpreta.tion and. report printing as possible should be done by 

computer. 

The above are alternattves in technique which may be considered. 

The purpose of the system, the characteristics of an individual system 

and the computer which is available are :Important determinants in 

choosing among the alternative,5. 

Design Character:l'.stics of the Operating System 

The system desired would all.ow efficient, repeated runs of repre-

sentative farms and produce an output that could be read and inter-

preted by a .lay audience. Individual farm linear programming 

capabilities were also desired. 

The location method of addressing activities a.nd constraints was 

chosen. In an attempt to make this method more flexible'l dummy 
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actinties were placed at intervals in the linear progralllming model 

(see Appendi~ Table XVI). The dummy act:!,.v1t1es al'.l;ow a lim:!,.ted nwnber 

of act1v1 ties to be added .w:J. thout causing the enst:1,ng activities to be 

relocated. The dummy act1.v:tt1es also allow added activ1M,es to be 

placed adJacent to ac~1v1t1es of a similar type to expedite summing of 

activity levels. For example, all crop activities ~e located in one 

pol;"tion of the model. 'l'?tal cropland used may be computed by summing 

all activity levels 1'n that portion. 

I)ummy c,onstra1nts would cause infeasible solutions in; the simplex 

subroutine. Thus, row additions must be made. at the bottom of the 

matrix. Activities ~nd constraints dealing With government programs 

were placed in the right-hand and lower portions of the i1near pro

gramming model, respectively. They would be the most probable ones to 

be. deleted or added. An addit;1onal alternative for adding activi

ties. ex1,sts. ·An activity or a set .of existing act1vi,t1es may be 

deleted. and replaced With a 'n.ew activity or set of activities. 

The header card method was chosen for attaching verbal descriptions 

to items :,.)1 the optimal solution. Each header card contains the 111erbal 

deserj,ption for one line of a computer-pr1ntec! report and a. code which 

1o.entif1es ~ aot1vity or constraint and an;r calcul~t1ons which must 'be 

made prior to printing. A minor rnod1f1cat1on would allow these desartp

t1oris to be read from tape in card image form. 

The method ot building verbal descriptions in the computer ... printed 

reports from activity descriptions was not selecte~., as it would not 

have been possible to stoJ;"e the activity descriptions in core storage 

ot the computer. Further, a direct access periphetal storage un1t was 

not av~ilable for use in storihg activity descr1ptipne. 



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. Emphasis 

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 detail 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 pr('lsented in Chapter II. This 

routine became limitinb, however, when an attempt was made to develop 

output format procedures and it did not allow tte computation of inter

nal revisions to the matrix. The printing of simplified reports with 

this :routine was possible, but it was tedious in comps.rison to an 

alternative method. Also, the sta~dard linear progra~ming routine did 

not enable cost ranges to be used in sirr.plified report formats or the 

results of parametric price cf resource programs to be placed in a 

simplified format. As a result of these inadequacies and the avail

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 32,768 

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 operating 

system, it is :necessary to define certain arrays which are referred to 

repeatedly. The errays, the:lr dimensions and contents a.re given below. 

Array Dimension Contents 

A 65 x 170 !nput-output coefficients 

B 65 x 1 B Vector or right-hand side ·- contains 

constraint values. 

ALTB 

c 

ALTO 

COST 

YIELD 

17ox1 

170X3 

8ox 14 

65x 9 

An alternate B Vector from which B Vectors 

for individual runs are constructed. 

C Vector or obJective funct:ton -- contains 

.costs for each activity. 

An alternate c, or cost, vector from which 

C vectors for in.diVidual runs are constructed. 

Itemized costs for production activitieso 

Coefficients of variation for yields in 

crop activitieso 
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The Information Loading Program (INFOLD) 

'rhe INFOLD program ( Appendix Table XVIII) builds the A, ALTC, COST, 

and YIELD arrays.from card inputo These arrays plus arrays and vari

ables containing alphanumeric descriptions of constrai~ts and activi

ties, constraint type identifications and the dimensions of the linear 

programming model are wT:Hten. on a magnetic tape. The remaining pro

grams all use this type to input the above data. After an initial run, 

the information loading program is subsequently used only when it is 

desired to revise the arrays on magnetic tape. 

The General Purpose Subroutine (FMPLAN) 

The FMPLAN subroutine (Appendix Table XIX) satisfies several of 

the requirements listed at the beg:tnn1ng of this chapter and is used in 

each of the main programs. A generalized flow chart of this subroutine 

is presented in Figure .2, Numbered steps in the flow chart are referred 

to periodically ::l.n the description of the subroutine operationo 

Prior to calling this subroutine~ a card ts read in the main pro= 

gram (Step 1) which determines the obJective function (IOBJ) and nature 

of the right-hand s:'Lde (IRHS) or B vector which are to be used for the 

run. The allowable yalues of these variables·and their interpretation 

by the subroutine are as followsi 

IOBJ=l 

IOBJ:::::2 

IRHS::::1 

Use the obJect:r:ve function which includes only 

variable production costs. 

Use the obJective function which includes 

var:i.able production costs and fixed machinery 

costs. 

Non,-participation in government programs. 
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IRHS=2 

IRHS=3 

Participate in the wheat program onlyo 

Participate in the·whea.t and feed grain programs. 

Also, the values of.four variable?, IREV, IBVC, !SUB, and IPARAM are 

set before calling the subroutine (Step 2). The interpretation of 

these variables becomes evident in the desc.ription of the subroutine 

operation. 

The Data Revision Routine 
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If IREV equals zero, the.steps described in this section are by

passed. This feature 1e necessary, as the subroutine may be called 

repeatedly in a main program such as the parametric price program where 

matrix revisions are not desired at each solution point. Thus, IREV is 

set equal to one for the original call and set equal to zero for subse

quent calls in the same main program. 

If IREV=l~ A, A;LTC, COST 9 YIELD and other arrays and variables 

containing alphanumeric descriptions of constraints and activities, 

constra:1.nt type identifications and the dimensions of the linear pro

gramming model are read from magnetic tape (Step 4). 

If additional .reVisions are desired after an initial solution, 

setting IREV=2·will cause the tape reading step (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, builds the ALTB vector and provides necessary 

information relating to government programs (Step 6). The variables 

read on each card ~·e: IVA~ I.1 J 9 K, VALUE (1), VALUE (2), and VALUE 

(3). Variable lVA is used as an indicator to determine the use of the 



other variables on the card. The last 40 columns of each card are used 

for an optional verbal description of the revision •. The various types 

of revisions which are possible, the variables necessary to execute 

them and the card format are s.ummarized in Table III~ The title of 

the run, ~he revision cards and the optional descriptions are listed at 

the beginning of each run so that the revisions may be verified easily 

on the printed output (Table IV).· The revisions should be made in 

order, by the IVA code, as certain revisions destroy information 

needed in order to make other revisions, override previous revisions, 

or require information furnished j_n prior revisions. 

Certa:in of the revision cards must appear in each run, .as the B 

vector i.s built from data fed into the stib11out1.ne at this point. 

These cards are indj_cated by a footnote in •rable III. Cards with IVA=9 

are also required if participation in government programs is desired 

(IRHS,;.2 or 3). Following is a more detailed description of the revi

sion options which.are possible in steps five through fifteen of this 

subroutine. 

Revisions an9; In:puts to _A 2 ALTB, and ALTCo Individual input

output coefticients 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 government program informa

tton must be read from cards on which IVA::::2. 

Production Cost C..9mE_utati.o~. When using the model· for individual 

farm linear prograrnmin.g~ or for certain experimental runs With repre~ 

sentative farms, revisions in crop and livestock production costs are 

often ne<::essary. Crop yield revisions may cause a change in 



TABLE III 

THE USER-CONTROLLED FUNCTIONS OF THE.GENERAL PURPOSE SUBROUTINE, 
THE VARIABLES NE::ESSARY TO EXECUTE THEM.AND THE.CARD FORMAT 

Col. 1-2 Col. 3-4 Col. 5-7 Col. 8-10 Col. 11-20 Col. 21-30· Col. ;l-4o 
IVA. I J K VALUE(l) . VALUE(2) VALTm3) 

l 
2b 

3 

4 

5f 

6g 

7h 

8 

9 

xa 

x 

x 

x 

x 

x 

x 

x 

x 

x 

.C 
x 

c 
x 

x 

x 

x 

X. 

d 
x 

x 

x 

x 

x 

x 

d 
x 

x 

x 

x 

.x 

x 

Funct1on 

Place VALUE(l) in row. I and Col. Jof •A• 
Piace VALUE(l) in row I of 'AL'.m; 

Place VALUE(l) in row J and Col. I of 'ALTC' 
If K /: O, piace VALUE(l) in rowJ and Col. K of 'ALTC' 

If VALU,E(l) /: o, place it in row J and the Col. of 'COST' 
corresponding to the t1 ·codee 1n. I. 
If VALUE(2) /: o, the corresponding elements of 'COST' are 
scaled by a factor of VALUE(2) 
If K /: o, rows J through Kare adJusted 1n the above 
manner, instead of row J only 

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

Place VALUE(l) 1n COMB(4). This 1s the custom grain 
hauling rate per bushel 

Place· VALUE(i.) 1n BALE(1), where 1=1,2. This 1s the custom 
rate for baling and hauling hay per ton 

AdJust the crop yield 1n inventory row I of 'A', f:r;-om columns 
J through K the number of standard deV1at1ons and the 
d1rect1on specified 1n VALUE(l} 

Pl.ace VALUE(:1) 1n GOV(1,J); where 1=1,2,3 
J=l implies proJected yields for barley, gr. sorg. and wheat 
J=2 implies Co. loan rates for barley, gr. sorg. and wheat 



10 

11 

l2 

13 

14 

99b 

x 

x 

x 

x 

x 

c 
x 

XC 

x 

ax's indicate non-zero fields. 

bThese cards must be included 1n each run. 

c0pt1onal. 

d The card should contain only one of these elements. 

Delete columns Cact1V1ties) J through K of 'A' 
· If K=O, only delete Co}-• J 

Add a row Cconstra1nt). The .Iiame of this row 1s 1n 
Col. 41-44 of this card 
I:the new num.ber of rows in I A 1 , 1 ALTB I aJ;l(l I BI 

Add a column Cact1V1ty}; The name of this column is 1n 
Col. 41-44 of this card 
J=the number of the added column 
If this column is to be added to the right s:i.de of 
'A 1 ,. set K ,i :o, then .J= the new number of columns in I A' 

Move rows I through Kand columns .1-65 of 'A' to 'YIELD', 
starting in Col. J, after zeroing 'YI.ELD' 

Convert yields ·1n Col. I of 'YIELD' from cwt. to bu. 

End .or deck 

eThe t1 code 1s a portion of the coding system used 1n the Computerized Oklahoma State Farm Income and 
Detailed Enterprise Record System, Ag. Econ. Dept., Oklahoma State Un1vers1ty. 

fif this card 1s not included, a custom combine rate of $3.50 per acre plus S.05 per bushel over 20 bu./acre 1s assumed. 

gif this card 1s not included, a custom grain hauling rate of $.05 per bushel 1s assumed. 

hif this card. 1s not included, custom hay baling and hauling rates of $4.80 and $2.70 per ton, respectl.vely, are assumed. 

~ 
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TABLE IV 

A SAMPLE LISTING OF INPUT INFORMATION FOR THE GENERAL 
PURPOSE SUBROUTINE 

NORTH CENTRAL OKLAHOMA CLAY ANO LOAM FARM 

46 

RHS ELEMENTS, COST REVISIONS AN0 9 A1 MATRIX REVISIONS 

IVA I J K VALUEU t VAlUEi2l VALUE I 3t 

2 2 -o -o 43.60.00 .... 0.0000 '-0.0000 ACRES OF CB LANO 
2 3 -o ... o 69.8000 ..... 0.0000 -0.0000 ACRES OF cc LAND 
2 4 -o ,-o 28.2000 ~0.0000 -0.0000 ACRES Of CD LANO 
2 5 -o -o 122.4000 -0.0000 -0.0000 ACRES OF CP LAND 
2 6 -o -o 85.2000 -0.0000 -0.0000 ACRES OF LA LANO 
2 1 ~o -o 60.2000 -0.0000 '-0.0000 ACRES OF LB LANO 
2 8 -o --o 31.0ooo -0.0000 -0.0000 ACRES OF LC LAND 
2 9 -o -o 6.5000 -0.0000 -0.0000 ACRES OF LO LAND 
2 10 -o -o 113 • .1000 -0.0000 -0.0000 ACRES OF LP LAND 
2 12 -o -o 495.0000 -0.0000 -0.0000 HOURS OF JAN-APR LABOR 
2 13 ,-o .... o 473.0000 -0.0000 -0.0000 HOURS OF MAY-JUL LABOR 
2 14 -o -o 330.0000 --0.0000 -0.0000 HOURS OF AUG-SEP LABOR 
2 15 '-b -o 429.0000 --0.0000 -0.0000 HOURS OF OCT'-DEC LABOR 
2 il -o -o 64.9000 -0.0000 -0.0000 ALFALFA ACREAGE LIMIT 
2 37 -o -o 41.9000 -0.0000 -0.0000 BARLEY BASE 
2 38 -o -o 27.9000 -0.0000 -o. 0000 GRAIN SORGHUM BASE 
2 39 .... o .... o 184 .. 9000 -0.0000 ... 0.0000 WHEAT ALLOTMENT 
2. 40 -o -o 20.9000 -0.0000 -0.0000 CONSERVING B.ASE 
3 1 8l 2 -0 .. 8500 -0.0000 "'-0.0000 REVISE BARLEY PRICE 
3 1 82. 2 ... h6500 -0 .. 0000 -0.0000 REVISE GRAIN SORGHUM PRICE 
3 l 83 2 -1.2000 -0.0000 ... p.0000 REVISE WHEAT PRICE 
3 l 90 2 -21.0000 -0.0000 ,,.0.0000 REVISE OCT. STEER PRICE; 
3 1 91 · 2 -25.0000 -0.0000 -0.0000 REVISE OCT HEIFER PRICE 
3 1 92 2 -13.0000 -0.0000 -o. 0000 REVISE JUN cow PRICE 
3 1 93 2 -28.3000 -0.0000 -0.0000 REVISE JUL STEER PR.ICE 
3 1 94 2 -26.3Cl00 -0.0000 -o. 0000 REVISE JUL He I FER PRICE 
3 1 95 2 -14.0000 -o. 0000 -o~oooo REVISE JAN cow PRICE 
3 l 96 2 21.0000 -0.0000 -0.0000 REVISE OCT STEER BUYING PRICE 
3 1 97 2 -25.0000 -0.0000 -0.0000 REVISE MAR STEER PRICE 
3 l 98 2 ,-25.0000 -0.0000 -0.0000 REVISE MAY STEER PRICE 
! 1 99 2 -24.0000 -0.0000 -0.0000 REVISE OCT STEER PRICE 
9 -o. l -o 25.3800 13.SQOO 27.1000 PROJECTED YLOS--BARL,SORGoWHEAT 
9 -o 2 -o 0 .. 8000 1,6100 1.2500 LOAN RATES --BARL,SORG,WHEAT 

13 18 l 22 ... 0 .. 0000 -0.0000 -0.0000 PLACE ROWS 18-22 IN 'YIELD' 
14 2 -o -o -0.0000 -0.0000 -o. 0000 CONVERT GR SORG YIELDS TO BU. 
99 -o ... o -o -0.0000 -0.0000 --0.0000 



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 1 the adJustment is typically 

made by adJusting the total figure in the obJective function. 
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This subroutine reads in an array ( COST) in which the variable 

costs for each production e.ctivity are listed in nine categories. These 

expense categories have been assigned 'rI codes from the computerized 

farm record system at Oklahoma State University. Cost revision may be 

made by TI code number and activity when IVA=4. 

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 

given cost may be adJusted bJ 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 pa.rt of the production activities 

by inserting one card in the reirision deck. 

The array COST is fourteen cohtmns wide and eighty rows long 

(Table V). The columns correspond to cost ca:tegories 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 crops and the other for hay crops. The 

eleventh column ts blank and may be used for additional costs which may 

not :fall into one of the nin.e categories. It may also be useful in 

cases where it is desired to add some constant to the cost of an activ

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 PROOUCTinN ACTIVITY C~STS 

TI COr>E 44 45 46 47 5.0 51 42+52 5.4 58 00 
MACHINE HlRF 

-------------·------
CO!'BINE 
$ .3.50/A BALF 

+ $.05/RU $ 4. 30/T TOTAL 
'1VER20.AU MIS-C. MACHV TAXES F.R T. VARIABLE FIXED 

FERT- HAUL HAlll OPER~ VET- OPER. ILVSTK AND PRODUCTN .MACHi NERY TOTA!. 
ACTIV !TY FEED SEE[) LIME $0.05/BU $. 2 .• 7C/T EXPENSE MED EXPENSE ONlYl MKTG. COST COST 

1 71.CBA -o.oo 2.25 7.49 5.70 O. O') -C:. bb -o.oo 2.75 -o.oo -o.oo o.oo 16.19 2.48 20.&7 
2 71.CCA -o.oo 2.25 7.4CJ 5.CO a.co -c.oo -o.oo 2 •. 75 -o.oo -o.oo o. Cio 17 .. 49 2,48 i9.97 
3 71,CDA -o.oo 2. 2'> 7.49 4,50 0.00 -o.oo -'O. 00 2. 75 -o.oo -o.oo 0,00 H,.99 2,48 19,47 
4 71.LAA -o.oci .2. 25 7,49 5. 90 o.oo -o.oo -o.oo 2.75 -c.oo -o.oc o.oo l8.3<J 2,48 20 ,87 
5 71,LBA -a.co 2,25 7.49 <;. 50 o.oo -o.oo ~o.ob 2,75 -Ci. 00 -n.oo o.oo 17.99 2,48 20.47 
6 71,LCA -o.oo 2,25 7.49 5,10 a.cc '-0 •. oo -o.oo 2. 75 -0,00 -o.oo o.bo 17,59 2,48 20,07 
7 71,LDA '-0,00 2,25 7,49 4, 7::J a.co -o.oo -c.oo 2,75 -o.oo -o.oc o.oo 17,19 2.48 19.67 
8 73,CAA -o.oo 1.bo 5.50 5,50 o.oo -O,,}O -o.oo 2,63 -o.oo ·-0.00 o.oo l:4,63 2,36 16.99 
9 73.CCA -o.oo 1..00 5. 50 4.70 o.oo -o.oo -o.oo 2.63 -o.oo -o.oo o.oo 13.83 2.36 16. l 9 

IO 73.COA -0-·00 1.00 5.50 4.30 o.co -o.bo -o.oo 2.61 -o.ob -o.oc o.co 13.43 2.36 1':>.79 
11 73.LAA -o.oo 1.00 .I.98 5.70 o.oo -o.oo -o.oo 2.63 -o.oo -o.oo o.oo 11.'H 2, 36 13 .67 
12 73.LBA -o.oo t,Q() 1.98 5.30 o.oo ~o.oo -o.oo 2.63 -o.oo -o.oo o.oo 10,91 2, 36· 13.27 
13 73.LtA ~o.oo -1.00 1.98 4, 90 '.l.00 -o.oo -o.oo 2.6 3 -o.oo -o.oo o.oo 10.51 2.36 12. R.7 
14 73.LOA -1).00 1.00 1.98 4.45 o.oo -o.oc -0.'.lO 2.63 -o.oo -o.oo o.bo ·10.06 2.36 12 .42 
15 76,CBA -o.oo 2. 75 7.49 5.30 o.oo -o.oo -o.oo 2. 75 -o.oo -o.oo o.oo 17, 79 2.48 20.27 
16 76,CCA -o.oo 2. ;,5 7.49 4,60 o.oo -'0.JO -o.oo 2.75 -o. 00 -o.oo o.oo 17.09 2 •. 48 19.57 
17 76.CDA -6.oo 2.25 7.49 4.30 o.oo -o.oo -o .oo 2. 75 -o.oo -o.oo o.oo 16,79 2,46 19,27 
18 76.LAA -o.oo 1.87 7.49 5.30 o.oo -o.oci -0. OD 2.75 -o. 00 -o.oo o.oo 17.41 2,48 19.89 
19 76,LBA -o.oo 1. 87 7 .• 49 5.0o o.oo -o.oo -0.0'.l 2.75 -o.oo -o.oo o.oo 17 .11 2.48 19.59 
20 76,LCA -o.oo I .f!I 7.49 4.70 o.oo -0-.0Q -o.oo 2.75 -o.oo -o.oo o.oo 16.81 2.48 19.29 
21 76.LOA -o.oo l.87 7.49 4.AO o.oo -o.oo -o.oo 2,75 -o.oo -o.oo o.oo 16.51 2,48 18.')9 
22 803CBA -o.ob 2,40 7.48 o.oo 19.50 -o.oo -0.-00 3, 90 -o. 00 -o.oo o.oo 33,28 3,12 36.40 
23 803CCA -o.oo 2.40 7 .48 o.oo 15.00 ..-o.·o·Q -o.oo 3.90 -o.oo -o.oo o.oo 28. 78 3,12 3L,90 
24 803CDA ~o.oo 2,40 7,48 o.oo 12.00 -o.co -o.ob 3.90 -o.oo -o.oo o.oo 25.78 3.12 28,90 
25 80,LAA -o.oo 2.40 3.96 o.oo ?Z.50 -o.oo -o.oo 3,90 -o. 00 -o.oo o.oo 32.76 3.12 35. 8.8 
26 803LBA -o.oo 2,40 3.96 o.oo 19.50 -o.oo -o.oo 3,90 -o. 00 -o.oo o.oo 29,76 3, 12 32,88 
27 803LCA -o.oo 2,40 3 .96 o.oo 16. 50 -o.oo -o.oo· 3.90 -o.bo -o.oo o.oo 26.76 3,12 29.88 
28 803LOA -o.oo 2,40 3.96 o.oo 13.50 -o.oo -o.oo 3.90 -o.oo -o.oo o.oo 23.76 3, 12 26,88 
29 81.CBA -o.oo 2.50 4.37 o.oo 18.75 -o.oo -o.oo 6.39 -o.oo -o.oo o.oo 32,01 4,34 36,35 
30 81.CCA -o.oo 2,50 4.37 o.oo 15.00 -o.oci -o.oo 6.39 -o.oo -o.oo o.oo 28.26 4,34 32,60 
31 81.LAA -o.oo ?.50 2,66 o.oo 19,50 -:o.oo -o.oo 6.39 -o.oo -o.oo o.oo 31,05 4,34 35, 39 
32 81.LBA -0,('10 2,50 2.66 o.oo 18.CO -o.oo. -o.oo 6.39 -o. 00 -o.oo o.oo 29.55 4.34 33.89 
33 81.LCA -o.oo 2. 50 2.66 o.oo 16.50 -o.oo -o.oo 6.39 -o. 00 -o.oo o.oo 28.05 4,34 32. 39 



34 800CBA -o.oo 2.25 7.49 o.oo o.oo -o.oo -o.oo 2.75 -o.oo ·-o.oo o.oo i2.49 2.48 l4.97 
35 800CCA -o.oo 2.25 7.49 o.oo o.oo -o.oo -o.oo 2.75 -o.oo -o.oo 0~00 12.49 2.48 14.97 
36 ROOCDA -o.oo 2.25 7~49 o. 00 0.-00 -o.tio -o .• oo 2 •. 75 ---0.·00 -o.oo o.oo 12.49 2.·48 14.97 
37 800LAA -o.oo 2 •. 25 7.49 o.oo o.oo -o.oo --o.oo 2.75 -o.oo -o.oo o.oo 12.49 2.48 14.97 
38 ROOLBA -o.oo 2.25 7.49 o.oo o.oo ..-o.oo -o.oo 2.15 --o.·oo -o.oo o.oo 12.49 .2.48 14.97 
39 800LCA --.o.oo 2.25 7.49 o.oo o.oo -o.oo -o.oo 2.75 -o.oo -o.oo o.oo 12.49 2.48 14.97 
4() 800LDA -o.oo 2.25 7.49 0~00 o.oo -o.oo· -o.oo 2 .• 75 -o.oo -o.oo o.oo 12.49 2.48 14.97 
41 85.CBA -o.oo 5.00 4.78 o.oo o.oo -o.oo -o.oo 2.1-0 -o.oo -o.oo o.oo 11.88 1.91 13.19 
42 85.CCA -o.oo 5.00 4.78 o.oo -0.00 -o.oo -o.oo 2 •. 10 -o.oo -0.06 o.oo 11.88 1.91 13.79 
43 85.CDA -o.bo 5 .. 00 4.7S: o.oo o.oo -o.oo ;..o.oo 2.10 -0.()0 -o.oo o.oo 11.8s 1.91 u •. 79 
44 85.LAA -o.oo s.oo 3 .• ·96 o.oo o .• oo -o.oo ,-o.oo 2.10 -o.oo -t>.Oo o.oo 11.06 1.91 12.97 
45 85.LBA -o.oo 5. 00 ·3.96 o. 0.0 o.oo -o .• oo. -o.oo 2.10 -0.06 -o.oo o.oo 11.06 1.91 12.97 
46 85.LCA -o.oo 5.00 3.96 o.oo o.oo -o.oo -o.oo 2.10 -o,.oo -o.oo o.oo U.06 1.91 12.97 
47 85.L,OA -o.oo s.oo 3.96 o.oo o.oo -o.oo -Q .• OQ 2.10 -O.QO -.o.oo .0.QO 11.06 1.91 12.97 
48 85WCBA -o.oo 5.00 4.78 o.oo o.oo -o.o.o ...;o.oo 2.10 -o .• oo -:-0.00 o.oo 11.88 1.91 13. 79 
49 85WCCA -o.oo s.oo 4.78 o.oo 0.-00 -o.oo -o.o·o 2 • .10 -o.oo .,..,o.oo o.oo ll.88 1.91 13 .• 79 
50 85WCDA -o.oo 5.00 4~78 o.oo o.oo -o.oo -o.oo 2.10 -o.oci -o.oo o .• oo H.88 1.91 13. 79 
51 85WLAA -o.oo 5.0.0 3.96 o.oo o.oo -o.oo -o.oo 2.10 -o.oo -o.oo o.oo .11.06 1.91. 12.97 
52 85Wl8A -o.oo 5.00 3;;96 o.oo o.oo -o.oo -o.oo 2.10 -o.oo ..,o.oo 0~00 li.06 1.91 12.97 
53 85WLCA -o.oo 5.00 3~96 o.oo o.oo -o.oo -o.oo 2.10 -.o.oo -o.oo o.oo 11.06 1.91 li .97 
54 85WLDA -o.oo 5.oo 3.96 o.oo o.oo -o.oo ~o.oo 2.10 -o.oo --o.oo 0.06 11.06 1.91 12.97 
55 1 a.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo O.QO o.oo 
56 2 o.oo o.bo o.oo o.oo o.oo o.op o.oo o.oo o.oo 0~00 o.oo o.oo o.oo o.oo 
57 3 o.oo o.oo o.oo o.oo o.oo O.OQ o.oo o.o.o .Q.00 o.oo o.oo o.oo o.oo o.oo 
58 4 o.oo o.oo 0.60 o.oo o.oo 0.;00 o.oo o.oo o.oo o.oo o.oo 0~00 o.oo o.oo 
59 5 0~00 o. 00 o.oo o.oo o.oo o.oo 0.0() o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
60 6 o.oo o.oo o •. oo o •. oo o.oo o.oo o.oo o.oo o.oo o •. oo o.oo o.oo o.oo o.oo 
61 7 o.oo o.oo o.oo o.oo o.oo o.oo o.oo 0,;00 o.oo O.OCl o.oo o.oo o.oo o.oo 
62 8 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
63 60FALL -o.oo -o.oo -o.oo o.oo o.oo -o.oo -.o. 00 2.00 -o.oo -o.oo o.oo 2.00 -o.oo ·2.00 
64 86.ClA o.oo o.oo o.oo o.oo o.oo o.Oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
65 86.llA o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.bo o. cio o.oo o.oo o.oo o.oo o.oo 
66 111.RTA 9.91 -0.00 -o.oo ci.oo o.oo 1. 40. 3.36 -o.oo 2.09 1.a1+ o.·oo 18.60 -o.oo 18.60. 
67 112RTA 9.91 -o.oo -o.oo o.oo o.oo 1.40 3.36 -0.0Q 2. 09 1 .• 84 o.oo 18.60 -o.oo 18.60 
68 ll3RTA 5.1 i. -o.oo -o.oo o.oo o.oo 1.40 3.36 -ci.oo 2.09 1•84 o.oo 13.80 -o.oo i3.80 
69 lllVLA 5.11 -o.oo -o.oo o.oo o.oo 1.40 3.36 -o.oo 2.56 l~ 79 o.oo 14.22 -o.oo 14.22 
70 141TTA 8.11 -o.oo -'0 •. 00 o.oo o.oo -o.oo 2.20 -0.oo 1. 74 4.90 o.oo 17.55 -o.oo 17._55 
71 142TTA 8.71 -o.oo -o.oo o.oo o.oo -o.oo 2.20 -o.oo 1. 74 4.90 o.oo 17.55 -o.oo 17.55 
72 143TTA 8. 71 -o.oo -o.oo o.oo o.oo -o.oo 2.20 ""'0-00 1. 74 4.90 o.oo 17.55 ,..o.oo 17.55 
73 144TYA 1.53 -o.oo -o.oo o.oo o.oo -0.0Q 1. 45 -0.60 1. 81 4.66 o.oo 9.45 -o.oo 9.45 
74 145TYA 1. 53 -o.oo -o.oo o.oo o.oo -o.oo 1.45 -o.oo I. 81 4.66 o.oo 9.45 -o.oo 9.45 
75 146TRA 0.98 -o.oo -o.oo o.oo o.oo -o.oo 1.25 -o.oo 1. 78 4.20 o.oo a.21 -o.oo 8.21 
76 147TRA 7.67 -o.oo -o.oo o.oo o.oo ~o.ob 1.25 -o.oo l. 78 4.20 o.oo 14.90 -o.oo 14.90 
71 1 o.oo 0.-00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
78 2 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
79 3 o.oo o.oo o.oo o. 00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
80 4 o.oo 0,00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo. o.oo o.oo o.oo o.oo o.oo 

.j::-

"° 
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.When COST is read from tape, 1t contains the production costs as 

derived from circulars P-550 and P-459 [5] [11], with the exception of 

machine hire expenses. If no revisions are specified, the costs Will 

be used as·· read from the tape. · 

Machine hire, or custom rates, a.re read from cards With IVA eqUa.l 

to 5;. 6, or?.· 'The combin~ rate is given in terms of a rate per acre 

plus a rate per bushel, over some mi.nimurn yield per acre. Grain haul-

ing, hay baling, and hay hauling rates may also be. specified. If. 

custom rates a.re not specified in the revision. deck, rates which are 
. . · ... · 

·indicated :in circular P-550 [5J are used., The custom. rates are then 

applied to crop yields, which.may or may not have .been revised. 

Machine hire expenses a.re computed and placed in the appropriate 

columns of COST. This featul;'e allows harvest costs to be adJusted 

automatically tf. crop yields are revised. The first.eleven columns of 

COST are summed.and these sums are placed in column twelve.· Column 
. . . . 

twelve now contains the variable production costs per unit of activity. 
. . . . . . . . ' . 

These costs .are then moved to .the corresponding activity locations in 

column 1 of ALTC. Fixed machinery costs are located in column 13 of 

CO$T and are also read from the input tape •. These fixed costs may also 

be. revised by letting I equal 13 1n a COST revision card. The fixed 

machinery costs are added to the varia.ble costs in column 12 and this 
' ' ' 

total is placed .in column 14. The total costs in.· this column are moved 
' ' 

to columrt2 of A.LTC. 

The above c::omput1;1.t1on.s are made after the last revision card is 

read (Step 8). Thus, the computed costs for production activities 

would override any earlier attempt to directly revise production activ

ity costs in ALTO. As will be noted later, an opportunity for final 



51 

revisions will occur. 

Crop Yield Variation. Crop yield variation is a prominent consid

eration when determining farm plans in north central Oklahoma.. Conse

quently, the ability to revise yields easily was a prominent 

consideration when de.signing the systemo Yield revisions may be 

desired in .order to reflect moisture outlook for a given season or they 

may be made for experimental :purposes in orde.r to determine the effect 

of yield changes on farm orga.nizat1on and income. Such experimentation 

could yield an estimate of the cost of a wrong decision .. One might 

estimate the losi;; in income due to organization which could result if a 

fa.rm plan were made on the basis 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 le.vels by mak:i.ng revisions to A on cards With IVA=L Second, 

yields may be adJusted any number of stattdard deViations by using a 

revision card With IVA=8. 'I'h19 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 cardo A 

separate card 1s necessary for each inyentory row. The coefficients of 

variation used in this routine and the suggested grouping of crops 

whose yields should be varied together were pre$ented in Chapter II. 

Government Program Related Computations. Barley and grain sorghum 

bases, the wheat allotment and conserving base are enter.ed into ALTB on 

cards With IVA=2o ProJected yields and. loan rates are entered on cards 

with IVA=9 o After the last card of the revision d.eck has been read, 

several computations relating to government programs are made (Step 8). 
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In .U.TB, the tn1n:i.mum acreage diversion and additional acreage diversion 

lU11ts are computed. l,imits on the amount of ~roductfon: of given crops 

which are eli~ ble for price support or ce:r:-t1ficate payments are also 

computed. In Al'..TC, the amounts for additional diversion, pr:tce support 

and certificate payments are computed. As with pro!iuction. costs, these 

computed ~ounts override previous revisions t<> ALTC for these 

activities. 

Ad.dition or Deletion of Act1v1t1es and Constraints. A card in 

w}).ich ;[VA:::10 1nd1ca.tes. ~ act1v1ty or group of act,:.v:1,t1es to be deleted. 

A card in which IVA=li adds a constraint by adJusting th~ dimen-

1:;1:t.ons. of A,. ALTB, and B and assigns a name to the. added row. Coeffi

cients in this row must be added separately as reVisions to~ (IVA::l) 

and ALTB (I,VA=2) • Up to five rows m~y be added. More than five may be 

added by red1mens1oni~ the FORTRAN source program • 

. Similarly, act1V1t1eS may be added using a CB.l'd on wl'1,ich IVA==l:?. 

'But, E¢nce sev~ral blank columns exist in A, act:tV1t1es may· be added 

w:1thout adJusti,ng the dimensions of A, ALTC, and c. If', however, 1t 

becomes necessary .to add act1v:tt1es to t:he r1ght side of A, K is eet at 

some pos;tttve number; and t.he new coll,llntlar dimension of A muet be given 

in, J·., Twenty;_two activities may be added Without c~1n.g the dimen

sions of A. Three act1vtt1es inay be addeq. t9 the right s;t.de of A. 

Again, mo:re may be added by re<Umensioni~ the FO:aTRAN i1:1ource program. 

As indicated in an earlier section of this chapter, act1Vi'l;1es to be 

added should be ~laced adJacent to similar activities. Crop production 

activities should be contained in columns 1 through 65 of A and live

stock production act:!l.vi ties should be contai,ned in column:.s 66 through 

Bo. Theae restrictions are necessary 1f the production costs are to be 
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computed as described et:µ'lier. 

Miscellaneous Functions. A card in which IVA equals 13 causes 

YIELD to be zeroed. This array formerly contained the coefficients of 

variation :f'or crop yields. Crop yields .from specified rows of A are 

moved into YIELD for later use in machine hire computations. Since 

grain sorghwn yields, o:r yields of other crops, may be hundredweight, a 

card With IVA l!lqu,al to 14 names a column of YIELD in which the yields 

must be converted to bushels prior to machine hire computations. 

Custom combining and hauling rates are in terms of bushels only. 

Fina.lly, a card With IVA equal to 9.9 signals the end of the rev1-

s1on deck, a,.nd the various computations mentioned above are executed. 

Fin'41_Rev1aiona (Step~ 2 ... 10). The user of the system is given an 

Qpportun1ty to make final revisions to A, ALTB, and ALTO before the 

opt1rn1zill$: routine is e:x:ecuted.. These reirieions override any previous 

x-ev:ts:tcms or computed values in these arrays. Thts feature 1s desir

able !o:r expe:r1menta.1 purposes anq fo:r indJvidual fa.rm run,s. For 

eX.$l?lple,the addit:tonal wheat. d1vers:to:n 11m1t is 1;1.utomatica,lly computed 

&11 fifty per cent of the wheat allotment. Bu·~, in some oases the user 

may W1f.3h to t:txplo:re the re~ult of 11m:1ting the a.mount of add1t1onal 

c,l:tver111:to:n to th~rtyper oe:nt of the wheat allotment. ll). this case, the 

d«u111red numeric l:lm:t t woulg be computed by the user Qd ple.oed in the 

app:rop:r:ti:te row of ALTB, In other 1netances, the use:r may Wish to 

plaoe oollJte on oe:rt~1n ~ct:tvities which would be d:U'fe:rent from the 

r,,omputed ontHiJ. 

A O!;U"d with !VA. equal to 98 o:r 99 signs.ls the end of th:ts second 

:pQ$l'5:1ble revision deok (Step 11). This card is neoessary even :tf no 



final revisions are desired. If IVA equals 99, the A and ALTC arrays 

are printed (Steps 12-1;,). If IVA equals 98, the arrays are not 

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

value of lOBJ specified by the user are tra.nsferred to C (Step 15). 

Construction of a Right-Hand Side 

As stated.at the beginning of the discussion of the FMPLAN sub

routine, if IREV==O, no revisions. will be made. Thus, the subroutine 

operations described up to this point would be bypassed. The option of 

bypassing the reVisions is used when repeated solutions are required, 

but only right-hand side changes or a single price change ii:;; made after 

the initial solution is reached. 

Whe.n execution of the ·FMPLAN subrout:;tne reaches this point (Step 

].6), either a:ftermaking 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;J 

subst1 tut1onso 

Alternative::Ly, if ISUB=O, IBVC is then checked (Step 17). If 

IBVC=l, this indicates an initial run arid it is necessary to construct 

a B vector. IBVO=O ihdiGates a repet1t1v.e run. and it is not necessary 

to const~uct a B vector~ 

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

in ac.cordance With the government farm program participation 



alternative specified by the user in his choice of a value for IRHS 

(Steps 18-23). 
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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 pr,inted. If IPARAM=O, a B vector is printed 

(Step 25) each time one is constructed or changed to accommodate 

substitutions. 

Execution of the Optimizing Subroutine and 

Subseguent. Ghecks on the Solution 

The optimizing subrout:lne 1s executed (Step 27). When an optirnal 

solution is determined_, the FMPLAN subroutine checks the solution for 

infeasibility (Step 28). If the solution is infeasible, remed:ial mea

sures are applied automa ti.cally (Step :?9) and the optimizing subroutine 

is executed again (Step 27). If. the solution remains infeasible after 

three such cycles the FMPLAN subroutine is terminated. Infeasible 

solutions occur rather infrequently, thus this remedial process is not 

usually activated. 

When a feasible solution results from the optimizing routine, and 

if IRHS::;l or 2 (Step 30), the subroutine is terminated (Step 33). 

IRHS=3 (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 :ts profit1;1ble (Step 31). If any type of substitu

tion is profitable, revi.sions are made to B, and ISUB is set equal to 1 

(Step 32). The optimizing routine is then executed again (Step 27). 

The resulting solution is again checked for infeasibility and the 

profitability of other substitutions. When a feasible optim-qm solution 
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is achieved and no further substitutions are profitable, the subrout;i.ne 

is termina.ted (Step 33). Upon termination of the subroutine, control 

returns to the m~in program which uses the optimum solution in devel

oping a report. 

The IndiVidual Farm Data Form 

The individual farm data forrh provides a systematic guide for 

gathering the data required to linear program an actual or representa

tive fa;:rm. These data are, of course~ the datarequired for the FMPLAN 

subrout::tne. The data form, as presented in Table VI, has been pre.

coded on pages l through 3. The reVision deck for the FMPLAN subroutine 

is punched directly onto cards from the form. 

This form may be. thought of as having four "stages" •. Page 1 

comprises the first II stage" of the form. This page, with the exception 

of the interest rate and wage rates~ be completed. But, this is 

t:he extent of. the mandatory items on the form. A farm can be linearly 

programmed With only the information presented on page L 

The completion of further items or. "stages 11, on the form is 

optionaL They allow the data 'bank 1.nformation to. be revised to fit an 

individual situation more closely. Page 2, "Stage" two, -lists .the crop 

and livestock enterprisets in the data bank, with reference to their 

data sourceso Enterprises Which are to.be deleted are merely crossed 

out. Page 3, "Stage'' three,. allows the user to specify crop and live

stock prices and custom rates if those in the data bank do not fit an 

individual situationo 

Page 4 of the form, 19 Stage 01 four, proVides space for the us er to 

list additional·reVision.s. In order.to make these additional revisions~ 
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TABLE VI 

THE INDIVIDUAL FARM DATA FORM 

'l'ITLE: 

UNI'!' CQDE . AMOUNT 1vr-r--:,--"'1r·-v~uir-r 
LAND 

2 1 CLAY .. B ACRE 2 -·-CLAY-C ACRE 2 ' l ..--.•....-
CLAY-D ACRE 2 4 1 --~-CLA?-NATI.VE·PAS'l'~E ACRE 2 .5 1 -·-LQAM-4 ACRE 2 6 l -·-LOAH-B ACRE 2 1 l -·-L01'"-C ACRE 2 8 l -·-LOAMC ACRE 2 9 l -·-LO~-NA'l'IVE PA'l'URE ACRE 2 10 l ~· ....... 

LABOR 
~"D;>R AJ4D FAMILY LABOR AVAILABI.E 

JAN-APR HOUR 2 12 l -·-MAY-JUL HOUR 2 i:, l -·-AUQ..S:e:P. HOUR 2· 14 1 ........ _ 
OCT"".D,l!X: HOUR. 2 15 l -·-

HIRED LABOR. (CROSS OU1' LIN!lS WHICH DO NO'l' APPLY) 
JAN-~R. YES.--G1 ve wage .rattt per hour ' l 103 2 l ---~ ...... NO-- 10 l~ xxxxxx 
.MA.Y-JUL YES .. ,..Give wage rate Jier hour ' l l 2 l --..•.-.ffO ..... 10 104 XXlClQCX 
A.UG .. ~EP YES--Give wqtt rate, per hc;,ur 3 1 l05 2 1 ·--·-NO-· . . 10 105 XXXlQCX oc1 .. nm YES--Give wqe rate per ~ur ' 1,106 2 l, -·-No ...... 10 106 ~ 

CAPI'l'AL 
l >.VAILABLE (;cN'l'ERES'l' ~EE) :po~ 2 16 -·-SHQR'l'-'l'ERM IN'l'tlu:s'l' RA:t'E PoLLAR ' l 110 2 1 -·-

AUAll'A ACREAGF; LIMIT ACRE 2 11 1 .......,.•~ 
001/ERmtEN'l' PROGRAM . INP'ORMA'l'ION 

BARLEY BASE .ACRE 2 "!17 l -·~ GRAIN SORGHUM BASJ: ACRE. 2 !8 1 ......-·~ WHEAT~'!' ACRE 2 !9 l .....,_• .... CON$ERVING BASE ACRE 2 4o l -·-
.PROJWT YIELD.$ 

BARLEY ACRE 9 1 :,. -·-GRAIN SORGHUM ACRJ 9 'l 2 -·-WHEA'l' ACRE 9 1. ' -·-
WAN RA'l'iS 

BARI.Et ACRE 9 2 l -·-GRAIN SORGHUM ACRE 9 2 2 -·-QT . ACRE 9 2 ., ---·--



TABLE VI (Continued) 

LIVESTOCK ENTERPRISES (CROSS OUT THOSE NOT TO BE CONSIDERED) -. 
REFERENCE2 CODE 

RATION1 -------------
(Page of P-459) IVA I J 

COW-CALF, SPRING CALVING l 32 10 66 

COW-CALF, SPRING CALVING 1,2 34 10 67 

COW-CALF, SPRj:NG CALVING 1,2,3 35 10 68 
cow ... CALF, FALL CALVING 1,2?3,5 36 10 69 

STOCKERS, BUY OCT-SELL OCT · .l 24 10 70 

STOCKERS, BUY OCT-SELL OCT 1,2 25 10 71 

STOCKERS, BUY OCT-SELL OCT 1,5 26 10 72 

STOCKERS, BUY OCT-SELL MAY 1~2,3,4 28 10 73 
STOCKERS, BUY OCT-SELL MAY 1,2,3,4,5 29 10 74 

STOCKERS, BUY OCT-SELL MAR 1,2,3 30 10 75 
STOCKERS, BUY OCT-SELL MAR 1,2,5 31 10 76 

1Nati ve Pasture-].; forage sorghum or prairie hay-2; Small grain 
·pasture Oct-Mar 3; Small grain pasture Mar-May 4; Sorghum or 
alfalfa st~bble-5. 

20klahoma State University Processed Series P-Lr59, July, 1963. 

CROP ENTERPRISES (CROSS OUT '.E'HOSE NOT TO BE CONSIDERED) 

REFERENCEl CODE 

K 

__________ ,,__ ..... 

(Pa~e of P-550) .IVA I J K 

BARLEY 6115 10 1 7 

GRAIN SORGHUM 9,18 10 8 14 

WHEAT 5~1~· 10 15 21 

FORAGE SORGHUM · 10,19 10 22 28 

ALFALFA 8,17 10 29 33 
WH.EAT PASTURE-GRAZE OUT BY MAY 1 · 11,20 10 · 34 40 

SUDAN PASTURE 13,22 10 41 47 

SUDAN FOR WINTER GRAZING 13122 10 48 54 
ALLOW iv WHEAT-GRAZE OUT BY MAY l '° TO SATIS:FY DIVER'rED ACRES 
REQUIREMENT? Yes /- / No / / (10 O 121 O) 

l ' ' 
Oklahoma State Un:i.versity Processed Series P-550, Oct., 1966. 
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TABLE VI (Cont:I.nued) 

PRICES TO BE USED1 -
TRANSACTION. TIME CODE 

CROPS UNIT rvx-y--J~K~VALUEt-J 
BARLEY ... SELL BU 3 1 81 2 l -·-
GRAIN SORGHUM SELL CWT ?: 1 82 2 1 .,, . --
WHEAT SELL BU 3 1 83 2 l . --
WHEAT PASTURE SELL OCT-MAR AUM 3 1 85 2 l -·-
WHEAT PASTURE SELL OCT-MAY AUM 3 1842 1 ~·-
ALFALFA HAY SELL TON 3 1 86 2· 1 . --
PRAIRIE HAY BUY TON 3 1 87 2 1 . --

LIVESTOCK 

COW-CALF .. SYSTEMS 

S:PRING CALVING 

STEERS-485 lb$ SELL OCT CWT 3 1 90 2 l 0 --
HEIFERS~460 lbs ·SELL OCT CWT 3 l 91·2 1 . --
CUL COW,S SELL CWT -;,:· l 92 2 1 0 .,, --FALL OALVING 

STEERS-,500 lbs SELL.·· JUL CWT 3 1 93 2 1 • .. ....,...._ -
HEIFERs..:4.6o lbs . SELL JUL CWT· 3 I 94 2 l 0 --
CUL COW$ SELL CWT 3 1 95 2 l . --

STOCKER SYSTEMS 

STEERS-450 lbs BUY ·ocT CWT ':;,: 1 96 2 1 .,.; -·-
STEERS-600 lbs SELL · MAR CWT 3 l 97 2 l . --
STEERS-715 lbs SELL MAY CWT ?: 1 98 2 1 .,, . . --
STEERS..;775 lbs SELL. OCT CWT -:z. l 99 2 l . .., --

CUSTOM HIRE RATES 

COMBINE HIRE· AGRE 5 l -·-
(Plus a per bu. rate BU 5 2 -.-·-for yieldS over _ bu./a.cre). 5 ".Z. .,, -·-

HAUL GRAIN HIRE BU 6 l 0 --
:t3ALE HAY HIRE TON 7 1 -·-
HAUL HAY HIRE TON 7 2 0 --

1If prices are not saecified here those a~pearing in Oklahoma 
State University Processe. Series P=550 are use for crops and those 
appearing in Processed Series P-459 are used for livestock.· 



OTHER REVISIONS 

CODE 
IVA--I---J---K--VALUE-C')" 
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TABLE VI (Continued) 

~OUNT COMMENTS 

,, __ . ___ --,---------------------------~ 
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the user must be familiar With the activity and constraint locations in 

A and the TI cost codes in COST. Any of the revisions listed in Table 

III which are desired a:p.d which are not provided for on pc;tges 1 t;hrou.gh 

3 of thi9 form are to be. indicated on page 4. Thus, as one moves from 

"stage" l to "stage" 4, · the amount of information available for an 

individual fill'll! and the sophistication of the user With respect to the 

system must increase. It ts expected that "stage four" revisions woul~ 

be coded and/or checked by a professional staff member. It would be 

possible, however, for the desired revisions to be indicated in the 

comment portion of a line for later coding by someone who was familiar 

With the system~ 

The Government. Program Comparison Report (GOVPRO) 

As noted in Chapter II, government farm programs h~ve been an 

important factor in farm planning deC113ions for several years. Changes 

in program proyisions have been relatively frequent. On occasion these 

changes have been announced only a short time before the crops involved 

were to be planted~ Th~ problems in.valved With choosing among govern-
. . 

ment program part1ctpa"tion alternattves were deemed significant enough 

to merit a separate output report format from the systemo This report 

aids the user in selecting a·government program participation alterna-

tive. Once an alternati.ve is :selected, the detailed report, which is 

discussed in the next section.,may be run. 

Part I 

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

sentative farm was used in this illustrat:;l.on. Part I lists the 



TABLE VII 

THE GOVERNMENT PROGRAM COMPARISON REPORT 

560 ACRE NORTH .CENTRAL:OKLAHOMA.CLAY ANO LOAM FARM 

PART 1--RESOURCES ANO ~ESTRICTIONS 

LANO _· TOT.AL .. 
CLAY-8 
CLAY-C 
CLAY-0 
CLAY-NATIVE PAiTURE · 
LOAM-A . 
LOAM:""8. 
LOAM-C 
LOAM~D 
LOAM~NATIVE PASTURE 

LABOR ...;, TOT Al 
JAN-APR 
MAY~JUL 
AU(;-SEP 
OCT-DEC 

CAPITAL 
INTEREST-FREE CAPITAL 
SHORT-TERM INTEREST RATE 

. . 

GOVERNMENT PROGRAM.fNfORHATtON 
BARLEV BASE 
GRAIN SORGHUM .~Ase 
WHEAT ALLOTMENT . 
CONSE;RVING BASE 

PROJECTED YIELDS 
BARLEY 
GRAIN SORGHUM 
WHEAT 

LO.AN RATES .. 
BARLEY 
GRAIN.SORGHIJM 
WHEAT 

AL~Al~A ~CREAGE LIMIT 

UNIT 

ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

. ACRE 
ACRE · 
ACRE 

HOUR 
HOUR 
HOUR 
HOUR·· 
HOUR 

DOLLAR 
·PERCENT 

. ACRE 
. ACRE·. 

ACRE 
ACRE 

·au/A 
CWT/A 

BU/A 

$/BU 
$/CWT 
'$/BU 

ACRE 
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AMOUNT 

560.,0· 
43 .. 6 
69.8 
28 .. 2 

122.4 
85 .. 2 
60.2 
31.0 
6.5 

.113.l. 

1727.0 
495.0 
473.0 

. 330.0 
429 .. 0 

o.oo 
7.0 

41.9 
27.9 

184.9 
20.9 

25.4 
13.8 
27. l · 

o.ao 
1.61 
1.25 

64.9 



TABLE VII (Continued) 

P"RT H--SUMMARY OF OPTI.MUM FARM PLANS FOR THRE.E 
GOVERNMENT PROGRAM PARTICJP~TION ALTERNATIVES 

63 

PARTICIPATION ALTERNATIVES 

NET RETURN TO FIXED RESOURCES 

CROPS 
B.ARLl;:Y 
GRAIN SORGHUM 
WHEAT . 
FORAGE SORGHUM 
ALFALFA 
.WlilEAT PASTURE.;..·GRAZE OUT BY MAY l 
SUDAN PASTURE·-FOR. WINTER GRAZING 
NATIVE PASTURE .. . . 

TOTAi,, 

LIVESTOCK 
. CdWS--'-SPI\ ING C.AL V ING 

STEERS--BUY OCT-SELL MAY 

LABOR (HiREcil 
MAY-JULY . 

CAPITAL 
TOTAL REQUIRED 
ADJUSJfO TO .AN ANNUAi. BAS l $ 

GOVERNMENT PROGRAM INFQRMA TION 
MINIMUM .OJVERSION 

SARLEY 
GRAll'J. SOR.GHUM 
WHEAT 

ADDITIONAL DIVERSION 
WHEAT 

SUBS T UUTJONS 
NONE 

SOURCES OF GROSS lNCOME 
CROP SALES 

BARLEY 
GRAlN SORGHUM 
WHEAT 
ALFALFA 

LIVESTOCK SALES 
COW-CALF SYSTEMS 
STOCKER STEERS OCT-MAY 

GOVERNMENT PROGRAMS 
BARLEY PRICE SUPPORT PAYMENT 
SORGHUM PRICE SUPPORT PAYMENT 
WHEAT CERIIFICATES 
ADDITlONAL ~HEAT DIVERStON 

UNlT 

DOLLAR 

ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

HEAD 
HEAD 

HOUR 

DOLLAR 
001.LAR 

ACRE 
ACRE 
ACRE 

ACRE 

DOLLAR 
DOLLAR 
DOLLAR 
DOLLAR 

DOLLAR 
DOLLAR 

DOLLAR 
DOLLAR 
DOLLAR 
DOLLAR 

~-~------------------~------------NON.- WHEAT WHEAT AND 
PARTICIPATION ONLY FEED GRUN 

7254. 11286. 11323. 

o.o 36.3 2.0.9 
o.o 6.3 13.9 

153.·2 92.5 101.9 
13.2 4.3 o.o 
64.9 64.9 63.0 
93.2 8608 83.3 

o~o 33.4 41.4 
235.5 235.5 235.5 
560 .• 0 560.0 560.0 

15. 16. 16. 
102. 95. 91. 

61.9 38.l 27.4 

20578. 19613. 19086. 
t:1192. 11327, 11081. 

o.o o.o 8.4 
o.o ·o.o 5.6 
o.o 27.7 27.7 

o.o 92.4 83.0 

. o .• 1051 • 605. 
o. 162. 383. 

4832. 3106. 3424. 
3483. 3436. 3354. 

1626. 1652. 1668. 
18059. 16867. 16140. 

o. o. 106. 
o. o. 102. 
(l. 2930. 2930. 
o. 1566. 1405. 
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TABLE VII (Continued) 

PART I U-... PRlCES useo TRANSACTION TIME UNIT $ 

CROPS 
0ARLEY SELL BU 0 .. 85 
GRAlN SORGHUM SELL CWT l .. 65 
WHEAl SELL BU 1.,20 
WHEAT PASTURE SELL ocr:.-MAR AUM 1 .. 00 
WHEAT PASTURE SELL OCT-MAY AUM 7 .. 00 
ALFALFA SELL TON 22 .. 50 
PRAIRIE HAY BUY· TON 17 .. 00 

LIVESTOCK 
COW-CAL.F SYSlt:MS 

SPRING CALVING 
ST.EERS-485 POUNDS SELL OCT CW'T 21 .. 00 
HEIFERS..,.460 POUNDS SELL OCT CWT 25.00 
CULL cows SELL JUN CWT 13 .. 00 

FALL CALVING 
STEERS;,,.500 .POUNOS SEtl JUL CWT 28 .. 30 
HElfERS-460 POUNDS SELL JUL CWT 26 .. 30 
CULL cows SELL JAN CWT 14 .. 00 

STOCKER SYSTEMS 
STEERS--450 POUNDS auv OCT CWT 27 .. 00 

-600 PDUNOS SELL MAR CWT .25.00 
-715 POUNDS SELL MAY CWT 25.00 
-775 POUNOS SEU. OCT CWT 24.00 

LABOR 
HIRE -'AN-APR HOUR L,50 
HIRE MAV-JUL HOUR 1.50 
HlRE AUG-SEJ> HOUR 1 •. 50 
Hi RE ocr .... oec HOUR 1.,50 

GOVERNMENT PROGRAMS 
BARLEY PRICE SUP PMT ( MAXIMUM= 2lo0 A) ACRE 5.08 
SORG PR ICE SUP PMT ( MAXIMUM= 14.0 Al ACRE 7.31 
WHEAT CERTIFICATES ( MAXIMUM;: 79,.5 A) ACRE 36.,86 
ADDITIONAL 01 VERSION PAYMENTS 

BARLEY ( MMC I MUM= 12.6 Al ACRE U .. 42 
GRAIN SORGHUM ( MAXH1UM= 8 .. 4 A) ACRE 13.29 
WHEAT ( MAXIMUM= 92 .. 4 A) ACRE 16 .. 94 
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resources and restrictions used in the programming problem. This part 

displays the information utilized from page 1 of the indiv1dual fa.rm 

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 reader may use Part I 

to dE;termi~e the similarities and differences between an actua:J_ farm 

and a prog;r-ammed representa,tive farm. 

Part II 

A summary of' three optimal farm plans is 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 not appear feasible from a 

financial point of view, but it is included as an alternative and as a 

benchmark .for use in evaluating other alternatives. More than three 

alternatives may be fe1;1.sible in other areas of Oklahoma. If so, the 

number of optimal plans included in the comparison could be increased. 

The P!:'trticipation alternatives include only comM.nations of commodity 

programs. Optimal levels of participation in an.d substitutions between 

programs are determined within each maJor alternative. 

If an integer or mixed integer linear programming routine we:re 

available for. 0 trouble free" use at the field level, an optim1..1.111 partic"" 

ipation alternative could be selected by rmming only one optimal 

solution. The comparison-type report be:lng discussed here has some 

advantages over a single optimal solution~ however. In some cases the 

income difference is so small between two alternatives that a farmer 



66 

would be indifferen.t between the two, from the i:;tandpoint of net 

return. This wou.ld not be apparent :if the integer progra.tl!ming 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, 1.t is likely 

that the alternative optimal solutions may be computed as rapidly as a 

s1n$1e integer solut:ton. The computation of additional solutions, 

after the initial one, utilizes data. already in core storage of the 

computer i:µid the optimal basis of t.he previous solution. Thus, addi

tional solut~ons reqUire relatively little computer time. 

The comp.;i.:rison of alternatives in Part II includes only informa

tion which would be of .:I,nterest to most farmers. As aid to brevity of 

the report, only non-zero lines are printed. 11Net rf;lturn to fixed 

resoUl;'ces" allows a financial comparison of the alternatives. Crop 

acreages, summed over so:I.l types, are pr.esented ilexto Livestock types 

and numbers, hired labor required and capital required are then listedo 

Levels of minimum di versicrn., additional di version and substitutions are 

listed in the government program information sectiono Finally, the 

sources of gross 1ilcome are presented. These sources allow a farmer 

to determine what enterprises will contribute most to gross in.come, 

given that farm plano 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 government program paymentso The receipt 

of government paymel:l.ts considered here is contingent on planting the 

indica.ted acreages only. 'l'hua, the government payments do have a "crop 

insurance" feature which should be c.onsidered in an evaluation of the 

relative levels of risk associated With each part:lc1pation alternativeo 
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Part III 

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 3 of the individual farm dati3. form (Table VI) were correctly 

entered into the system. Also, this section aids in the generalization 

of representative farm results. 

Other 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 ('rable VIII). The output from the FMPLAN subroutine also 

appears on the output from each run. This additional, detailed infor

mation may be used by qualified personnel in glean:I,ng additional infor

mation from the run and in e.nswer:Lng quest:ions which may arise ,;3.Her 

studying the government program comparison report. As an example, only 

total wheat acreage is given :tn Part II of the report. If wheat acreage 

by soil type is desired, :tt may be obtained from the detc;dled solution. 

Mechanics 

The report in Table VII is 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 magnetic 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 AppendiJi: Table XX. 



TABLE VIII 

A PARTIAL LISTING OF THE DETAILED $0LUTIONS AND SHADOW PRICES 
AS PRINTED WITH THE GOVERNMENT PROGRAM 

COMPARISON REPORT 

SOLUTIONS SHADOW .PR ICES 

ACTIVITY IRHS=l IRHS=2 I Rl-tS=3 CONSTRAINT IRHS=l IRHS=2 IRHS=3 

1 71,CBA 0.0000 0,0000 0,0000 l 9TO •• 7,6727 6,5031 14,3059 
2 71,CCA 0,0000 0,0000 o;oooo 2 9.ca .. ll,3029' 12,3162 I0, 1785 
3 71, C DA 0.0000 0,0000 0.0000 3 9CC .. 2, !l.57 4,0054 3,2593 
4 .71,LAA 0,0000 36,3496 20,9500 4 9CO.,, -0,0000 2,2182 2, 0136 
5 7l ,L8A 0,0000 0,0000 0.0000 5 9CP, •. 5,249/t 5,2499 5,2489 
6 71,LCA 0,0000 0.0000 0.0000 6 9LA,, 11. 7018 12,7151 10. 5774 
7 71,LDA 0.0000 0,0000 0,0000 7 9LB,, 7,8597 8,1839 7,2814 
8 73,CBA 0,0000 0.0000 0,0000 8 9LC,, 4~8597 5,1839 4,2814 
9 73,CCA 0,0000 0,0000 o. 0000 9 9LO,., 2,7441 3,0592 2,8545 

10 73,CDI\ 0,0000 0.0000 0.0000 10 9LP .. 6. 2993 6,2999 6,2987 
11 73 ,LAA 0.0000 0.0000 ~. 9305 11 81HLIH 6,1014 6; 92 31 0,0000 
12 73.L!\A 0,0000 6, 2 723 8,0195 12 lllJA, -o ,0000 -0 .. 0000 -0,0000 
13 73,LCA· 0,0000. 0.0000 0.0000 13 llLHJ, 1,5525 1,5525 1, 552 5 
14 73.LDA 0,0000 0,0000 0,0000 14 IILAS, -0.0000 ~0.0000 -0.000Q 
15 76.C8A 43,5999 43,6000 43, 6001 15 lllOO. '-0.0000 -0,0000 -0,0000 
l& 76,CCA 37,6357 0,0000 0.0000 16 3co· •• 0,0000 0,0000 -0.0000 
t7 76 ,CO.A 0.0000 o.·oooo 0,0000 17 3COA, 0.0700 0,0700 0.0100 
18 11,;LAA 71.,9811 48.85)2 58.3195 18 7.18AP, .0.8500 0,6500 .o. 8500 
19 76,LBA 0,0000 0,0000 o. 0000 l 'l 73GSP, 1.7024 1,6500 1,6500· 
20 76,L(A 0,0000 0.0000 0,0000 20 76WHP, 1,2000 1.2000 I, 2000 
21 76.LDA 0,0000 0,0000 0,0000 21 80HAY, 17.3347 17, 0540 l7, 5950 
22 803CBA 0,0000 0.0000 0.0000 22 6lHAY,. 2 2, 5000 22,5000 22,5000 
23 803CCA 0,0000 0,0000 0,0000 23 73STB, 7 . .3673 7. 2480 7, 1342 
24 803COA 0,0000 0.000,0 0,0000 i4 BOMAR, 7.4363 15,3543 16,2082 
25 803LAA 13,2193 0 •. 0000 0,0000 25 80>1AY, 13, 7203 5,8924 5,1103 
26 803LBA 0.0000 4,3432 0.0000 26 86"4P, • 5,2494 5,2499 5, 2489 
21 803LCA 0,0000 0.0000 0,0000 21 llCSl, 27,0000 27.0000 27,0000 
28 A03LDA 0.0000 0,0000 o •. oooo' ZR llCHl, 25,0000 25,0000 25,0.000 
29 81.CBA 0,0000 0,0000 0,0000 2'1 HCC!, 13,0000 13, 0000 13,0000 ,o 81,CCA 0,0000 0,0000 0,0000 30 11CS2, 28,3000 28,3000 28,3000 
31 81, LAA 0,0000 0,0000 0,0000 31 llCH2, 26.3000 26.3000 26,3000 
32 Bl,LllA 60,2000 49, '5845 ·52, 1802 32 11cc2. 22.8855 14,0000 14,0000 
33 81,LCA 4,7001 15,3154 10,8245 33 1458,, 2 7 ,0000 27 ,0000 27,0000 
Vt HOOCBA 0.000.0,. 0,0000 0,0000 34 14SSL 26,7)85 25,0000 25,0000 
35 BOOCCA 32,!643 1,9.8000 69·,aooo 35 l4S S2, 25.0000 25, 00.00 25, 0000 
36 ·soocoA 28,2001 0,0000 0.0000 36 14SS3, 24,1158 24.0000 24,0000 
37 BOOLAA 0,0000 0,0000 0.0000 37' 618 ... -0,0000 -'0,0000 0,0000 
38 800LBA 0,0000 0,0000 0.0000 38 63S,., -0.0000 -0.0000 0,0000 
39 BOOLCA 26, 3.000 15,6846 13, 5073 39 66W,,. -0.0000 5,6'189 0,6316 
40 80QLDA 6,5000 l, 2 818 o. 0000 40 60CA,, -0,0000 -0.0000 -o.cooo 
4l 85 ,CBA 0,0000 0,0000 0.0000 41 610>18, -0,0000 -0. 5031 -16,3059 
42 85,CCA 0,0000 0.0000 0.0000 42 630MS, -0.0000 -8. 5031 -16,305'1 
43 85.COA 0.0000 0,0000 0,0000 43 66DMW, -0,0000 -8,5031 -16,3059 
44 85.LAA 0,0000 0.0000 0,0000 44 6l0AB, 11,4210 2,'ll 79 0,0000 
,,5 P.5 ,LBA 0,0000 ·o. 0000 0,0000 45 63DAS, 13,2894 4,781,3 -0,0000 
,,b 85,LCA 0,0000 0.0000 0.0000 41> 660AW, 16,9375 2,7355 -0,0000 

'• 1 85,LDA 0,0000 0.0000 o. 0000 4l 6rnP,. 4,3500 0.0000 5,0673 
48 85WC8A 0.0000 0,0000 0.0000 46 618PL, 0,7260 5,0760 0,0087 
49 85WCCA 0.0000 0,0000 0.0000 49 63SP,. -0,000C 0,0000 6. 9231 
50 B5WCOA 0,0000 28.2000 28,2000 50 63SPL, 7, 3140 7,3140 o. 3909 
51 85WLAA 0,0000 0,0000 0,0000 51 66WC .. 0,0000 -0.0000 0,0000 
52 85WLBA 0.0000 0,0000 o, 0000 52 66WCL • 36,8560 36.8560 36,8560 
53 85WLCA 0,0000 0,0000 ;,.6(>83 53 60F AL, -0.0000 -8,5031 -16,3059 
54 85WLOA 0,0000 5,2182 6.4999 54 600LM. 0,0000 8, 5030· 16,3058 
55 l 0,0000 0,0000 0,0000 75 60BFSL -0.0000 0.0000 0,0000 
56 2 0,0000 0,0000 0.0000 56 60BFWL -0,0000 o.cooo 0.0000 
57 3 0,0000 0.0000 0,0000 57 60SF8L -0.0000 O.,OOQO 0,0000 
58 4 0.0000 0.0000 0.0000 58 60SFWL -0,0000 0,0000 0,0000 
5'1 5 0,0000 o·,0000 0,0000 59 60WF8L -0.0000 5,6988 0,6315 
60 6 0,0000 0,0000 0,0000 60 60WFSL -0.0000 5.6988 o. 6315 
61 7 0,0000 0,0000 0.0000 
62 8 0,0000 0.0000 0,0000 
63 60FALL 0,0000 0,0004 0,0000 
64 86 ,CIA 122,4000 122,4000 122,4000 
65 86,LlA 113, rooo 113.1000 113,1000 
66 l llR TA 15,4557' 15,7069 15.8602 
67 ll2RTA 0,0000 0.0000 o. 0000 
68 ll3RTA 0,0000 0,0000 0,0000 
69 lllVLA 0.0000 0.0000 0.0000 
10 14 lTTA 0.0000 0,0000 0,0000 
7l l 42TT A o.ocioo 0,0000 0,0000 
72 143TTA 0,0000 Q,0000 0.0000 
73 144TYA 86,4022 20,0404 0,0000 
74 l45TYA 15,6239 75.2558 91,1874 
75 l46TRA 0.0000 0.0000 0,0000 
76 l47TRA 0.0000 0,0000 0.0000 
77 l 0,0000 0.0000 0,0000 
78 2 o·.0000 0,0000 0,0000 
79 3 0.0000 0.0000. 0,0000 
80 4 0,0000 0.0000 0.0000 

68 
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TABLE VIII (Continued) 

:SOllJTIO~S 

AC Tl V ITV IRHS=l !Rtj~=Z IRHS=3· 

81 7lOSBA 0,0000 1235,8853. 712,2999 
82 730SSA 0,0000 '98, 3493 232,0203 
83 760SWA 4026,6080 2588,.5998 .. 28_53'. 7471 
84 BOOWPS 0,0000 0,0000 ,l,0000 
85 800WPW 0.0000 0.0000 0,0000 
86 8l0SHA 154,8200 152,6969' 1'4~.0410 
87 8018HA 0.9000 0,QOOO 2-.6162 
88 l 0.0000 0, 0.'0.00 0,0000 
89 2 0.-0000 0.0000 o:opoo 
90 llOSlA 3,>,9826 33.·s·194 33. 8456 
91 llOHlA 19,-9070 ZO,B04 20,42.79 
92 llOC lA 18,26'87 18,5655 1e·. 7467 
93 l\OS2A o,ooori 0,0000 -0.,0000 
94 ll0H2A 0.00-00 0,0000 -,oo'oooo 
95 llOC2A 0,0000. 0,0QOO -0,0000 
9b l41STA '459, ll 72 428,8330 410,34H 
97 1405 IA 0,0000'. 0,00.00 -0.0000 
98 14052,1, 722,31,44 674, 6913 645,6064 
99 i40S3A 0.0000 0,0000 -0.0000 

LOO l ·0,0000' o,;oooo 0.0000 
101 2 0,0000 0,0000 0:.0000 
102 3 0,0000 o·,oo.oo 9.·opoo 
103 1.1 lJAA 0.0000 0,0000 0,0000 
104 11 IMJA 61,85()1 38, O(>ll ~7 •. 3~12 
106 II !ASA 0,0000 0,0000 ·0,0000 
·106 l l !OllA 0~0000 0,0000 0,.0000 
107 l o',OPOO 0.0000 o·.0000 
108 2 .o,oooQ: 0,0090 o.oooO· 
109 nl.8CA20577 • 9597 19613.0:706 t.90 65. 79.i,9 
110 J2\~CA(l792~3~02 iB2fl.,sit13. 1it1s1.02<>P 
111 61MDBA 0-,0000 0:,0000 8, 3800. 
112 63MOSA 0.0000 0.0000 '5,5800 
113· 66MDWA 0.0000 27.1350 21';7350 
1.14 6180CA 0.0000 0,0000 0.0000 
115 63SDCA 0,0000 o.·oooti 0~0000 
116 66WDCA 0·,0000 92,4500 82,9804 
11,7 610BCA ·o .0000 0,0000 20,9500 
1 iB 630SCA O,OQOQ 0,0000 13; 9500 
119 660WtA 0.0000 79,5070 7.9. 507Q 
120 t,OTCA, 0,0000 6..6,76(:,'t 83,3072 
izL 6CJTl;.A~ 0,0000 0,0000 0.0000 
122 60BF$, 0.0000 ·0.0000 0,0Q.00 
123 60BFW, ·0,0000 0,0000 0,0000 
12'1: 60SFB, 0.0000 0.0000 0,0000 
125 60SFW; Q,0000 0,0000 0,0000 

'126 i,dwFll, 0.0000 0.0000 -0.0000· 
127 6'0WF·S ,. 0 .0000. O,QOOO '-.o~ooilo 
128 000000 0.0000 0.0000 ·0,0000 
129 000000 0.0000 0,0000 o;pooo 
130 000000 0.0000 f),0000 0,00.00 
131 9CB., 0,0000 0.0000 0,0000 
137. 9CC,, 0,00()0 0.0000 o.otioo 
!31 iJt-o •• 0,0000 !),·OOQO 0,0000 
l 31t 9LA •• 0.0000 ·0,0000 0,0000 
135 'lLB,. 0,0000 o-.·oooo 0.0000 
t°36 <JL·c., 0,0000 0.-000.0 Q. 0000 
p1 9LD,. o,'oo.oo 0,0000 0,0000 
138 81HLIM 0,0000 0.0000 .!. 8950 
i3<i lllJA. ·11i, 6380 110.i:rf42 170,6762 
140 .ULMJ,· '0,0000 o;oooo o;.0000 
141 ILLAS, 87,4301 104,4595 'l. U ,·6765 
142 lll'OO; 229,620.9. .259,0573 271,9942' 
143 73$111, 0,0000 o.pooo 0.0000 
144 BOMAR, 0,0000 0,0000 o.·oooo 
145 80MAY, 0.0000 0,000'0 Q.0000 
. 14.6 B6NP ... O,OOJ)O 0,00-00 0.'0000 
147 618 • .... 99G8.,9995 9962,6499 !'2. 5700 
148 63s.:. _9999,Q0:00 9992172.72 g.; 3700 
149 66W.,. •. 9845, 7833 0,0000 .o.o.ooo 
150 bQCI\,, 17! ,2!336 48. )431 4-2,104~ 
151 6iO.AB, ·0.0000 0,0000 12,5700 
152 63 OAS, 0,0000 0,0000 8,.3700 
1'53 660AW. 0,0000 0,0000 9,4695 
i54 6t8P,. C,()000 36,9496 0·,0000 
155· 618PL, 0,0000 0.0000· 0,0000 
156 635.P., 0.0000· 6.2723 0,0090 
157 63SPL, 0,.0000 0,0000 0,0000 
158 6~WC., 153,2163' L·i·, 9430 22,4125 
159 66.WCL, ·0,0000' 0,0000· ·0,0000 
160 60FAL, o.ciooo 0.0000 0.0000 
161 600LM,. 93,1643 0.0000 0,0000 
162 608F SL 0,0000 0.0000 -0,0000 
163 '60RFWL 0.0000 0.0000 -0.0000 
164 60Sf8L. 0,0000 0,0000 -'fj, 0000 
165 60SFWL 0,0000 o;oooo -0.0000 
166 60WFBL ·o .0000· o,"oooo .0.0000 
1·67 60WFSL 0.0000 0.0000 0,0000 



Col. 1-72 
Verbal 

Description 

TABLE IX 

THE USER-CONTROLLED FUNCTIONS DF THE GOVERNMENT PROGRAM COMPARISON REPORT, 
THE VARIABLES NECESSARY TO EXECUTE THEM AND THE CARD FORMAT 

Col. 73-75 

IVA 

a x 

x 

x 

x 

x 

x 

Col. 76-78 

IWA 

b x 

x 

x 

b 
x 

b 
x 

Col. 79-80 

IXA 

0 
l 

2 

3 
4 

5 

Function 

Print verbal description only 

Not used in this program 

Turn to new page 

Print row IVA of ALTB (Rows IVA through IWA if IWA IO) 

Print interest rate 

Print government program information IWA=l for proJected 
yields 

2 for Co. loan 
rates 

IVA=l for barley 
2 for grain 

sorghum 
3 for whe<1t 

6 Print hea.ding for J>art II of the report 

7 

8 

9 

Sum activity levels IVA through IWA. 
the vernal description on this card. 
n~tca~ 

If sum= O, print 
If sum IO, pass to 

Print activity level IVA with no decimal places (IVA 
through IWA if IWA I 0) 

Print activity level IVA with one decimal place (IVA 
through IWA if IWA IO) 

--.J 
0 



TABLE .IX (Continued) 

Col.. 1-72 Col. 73-75 Col. 76-78 C:oi. 79-80 
Verbal 

Description IVA 

x 

x 

x 

999 

!WA 

b 
x 

x 

a . . -
x's indicate non-zer-o fieldso 

b optional. 

IXA 

10 

11 

12 

Function 

Pnnt the price of activity IVA 

,Print the product of activity level times price for activity 
IVA (IVA through IWA if -IWA I- o) 

Print the government program payment rate (price of 
activity IVA) and the level to which it; is limited 
(constr~int value 1h :row !WA) 

End of deck 

""3 
I-' 
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The Individual Farm Detailed Report (DETREP) 

The detailed report contains an analysis of a single i1near 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 detailed 

analysis of the optimal solut:i.on. The clay and loam representative 

farm is used to :'illustrate the report i.n 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 wh1ch preceded the revision cards for the farm (these were dis

cussed in the FMPLAN subroutine section)o Next, the government program 

participation alternative specified for this run is printed. 

Part I 

The resources and rest:t'ictions 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 report C'I'able VII) and displays the 

information which was utilized from page 1 of the individual farm data 

form (Tabl<;'l 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 

560 ACRE NORTH CENTRAL OkLAHOMA CLAY AND LOAM FARM 
PARTICIPATE(~ WHEAT AND FEfO GRAIN PROGRAMS 

f ART 1--RESOURCl:S AND RESTRICTIONS 

LAND ... TOTAL 
CLAY-B 
CLAY-C 
ClAY-D 
CLAY~NATJVE PASTURE 
LOAM-.A 
LOAM-B 
1,.0AM•C 
LOAM-0 
LOAM-NATlVE PASTURE 

LABOR.,.. TOTAL 
JAN-APR 
MAY-JUL 
AUG-SEP 
OCT-DEC 

CAPlTAL 
INTEREST-FREE tAP IT AL 
SHorn-n~RM INTERE,ST RATE 

GOVERNMENT PROGRAM INFORMATION 
BARlEY BASE 
GRAlN SORGHUM BASE 
WHEAT ALLOTMENT 
CONSERV I.NG BASE 

PROJECTED YIELDS 
BARLEY 
GRAIN SORGHUM 
WHEAT 

LOAN RATES 
BARLEY 
GRAIN SORGHUM 
WHEAT 

ALFALFA ACREAGE LIMIT 

UNIT 

ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

HOUR 
HOUR 
HOUR 
HOU.R 
HOUR 

DOLLAR 
PERCENl 

ACRE 
ACRE 
ACRE 
ACRE, 

BU/A 
CWT /A 

BU/A 

$/BU 
$/CWT 

$/BU 

ACRE 

73 

AMOUNT 

560.0 
43.6 
69.8 
2a.2 

122.4 
85.2, 
60.2 
31.0 

6 .. 5 
113. l 

1727. 0 
495.0 
473.0 
330;.0 
429.0 

o. 
1.0 

41.9 
27.9 

184.9 
20.9 

25.4 
13. 8 
27.l 

o.ao 
1.61 
1.25 

64.9 



T~LE X (Continued) 

PART I !--SUMMARY OF THE OPTIMUM FARM .PLAN 

NET RETURN TO FIXED RESOURCES 

CROPS 
BARL EV 
GRAIN SORGHUM 
WHEAT 
ALFALFA 
WHEAT PASTURE--GRAZE OUT BY MAY l 
SUDAN PASTURE--FOR WINTER GRAllNG 
NATIVE PASTURE 

TOTAL 

LIVESTOCK 
cows-,.-SPR ING CAL v ING 
STEERS--BUY ocr~sELL MAY 

LABOR IHlREOt 
MAY-JULY 

CAP IT AL 
TOTAL REQUIRED 
ADJUSTEU TO AN ANNUAL BAS LS 

PART l l I ..,.-'OETAU. ED OPTIMUM FARM PLAN 

A. LAND USE 

DOLLAR 

ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

HEAD 
HEAD 

HOUR 

DOLLAR 
DOLLAR 

SOIL 

ll323c 

20.9 
n.9 

101.9 
63.0 
83.3 
41.4 

235.5 
560.0 

16. 
91. 

27.4 

19086. 
ll08l. 

74 

CROP ACRES PRDfJUC Tl V l TY CLASS YIELD/ACRE 
PERCENT USED UNIT AMOUNT 

BARLEY 20.9 LA 24.6 BU 34.0 

GRAIN SORGHUM 5,. 9 LA 7.0 CWT 17.9 
GRAIN SORGHUM El. 0 LB 13 .. 3 CWT 15.7 

WHEAT 43.6 CB 100.0 BU 28.0 
WHEAT 58.3 LA 68.5 BU 28.0 

ALFALFA 52.2 LB 86.7 TON 2.4 
ALFALFA 10.s LC 34 .. 9 TON 2.2 

WHEAT PAST-GRAZI OUT-MAY 69.8 cc 100.0 AUM 2 .. 0 
WHEAT PAST-GRAZE OUT-MAY 130 5 LC 43.6 AUM 2.2 

SUDAN PAS f--W IN.HR GRAZE 28.2 co 100.0 AUM 1.8 
SUDAN PAST-,. ... WfNTER GRAZE 6.7 LC 21., 5 AUM 2e0 
SUDAN PAST--WINTER GRAZE 6.5 LO ioo .. o AllM 1.8 

NATIVE PASTURE 122.4 c n.oo.o AUM leO 
NATIVE PASTURE 113.1 L 100.0 AUM 1.2 

TOTAL LAND 560.0 
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TABLE X (Continued) 

LI VE STOCK CALVED OR BOUGHT 

* ~------------------
TYPE HEAD RAT ION DATE WEIGHT 

cows 16 .. l MAR 

STEERS 91. 1,2103,4,5 OCT 15 450 

* !-NATI VE PASTURE 
2-FORAGE .SORGHUM OR PRAIRIE HAY 
3-SMALL GRAIN PASTURE OCT-MAR 
4-SMALL GRAIN PASTURE MAR-MAY 
5-SORGHUM OR ALFALFA STUBBLE 

PRICE 

STEERS 
HEIFERS 

21.00 

75 

SOLD 
-------------------

DATE WEIGHT PRICE 

OCT l 485 21.00 
OCT 1 460 25.00 
MAY l 700 25 .. 00 

C. LABOR HIRED 
C HOURS! 

o.o 
27.4 
o.o 
o.o 

UNUSED OPER. AND FAMILY LABOR 
(.HOURS t 

JAN-APR 
MAY-JUL 
AUG-SEP 
OCT .... DEC 

O. CAPITAL 
TOTAL REQUIRED 
ADJUSTED TO AN ANNUAL BASIS 

E. GOVERNMENT PROGRAM PARTICIPATION 

BARLEY 
GRAIN SORGHUM 
WHEAT 

ALFALFA 
WHEAT PASHGR-OUT) 
SUDAN PAST{WJNTER) 

ACRES DIVERTED 
MINIMUM 

B.ARLEY 
GRAlN SORGHUM 
WHEAT 

ADDITIONAL 
WHEAT 

TOTAL 

SUBSTITUTIONS 
NONE 

DIVER TED 
ACRES ACRE 

20.,9 
13.9 

101.9 

63.Q 
83.3 
41.4 

324.5 

CHECK 

o.o 
o.o 
o.o 

o.o 
83.3 
41.4 

-8.4 
-5.6 

-21.1 

-83.0 

-o.o 

PER CENT OF 

170. 7 
o.o 

111. 7 
272.0 

DOLLARS 
19086. 
11081.. 

ALLOTMENT OR BASE -------- .. ---------- .. --~---------
BARLEY GRAIN WHEAT CONS ERV-

SORGHUM ING 

50.0 o.o o.o o.o 
o.o 50.0 o.o o.o 

-o.o -o .. o 55.l o.o 

o.o o.o o.o 301. 5 
o.o o.o o.o o.o 

'o.o o.o o.o o.o 

20.0 o.o o.o o.o 
o.o 20.0 o.o o.o 
o.o o.o o.o o.o 

o.o o.o 44.9 o.o 

10 .. 0 10.0 100.0 301.5 
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TABLE X (Continued) 

F. f[NANCIAL SUMMARY 

GROSS INCOME S 
CROP SALES 

BARLEY 
GRAIN SORGHUM 
WHEAT 
ALFALFA HAY 

LIVESTOCK SALES 
STEER CALVES-OCTOBER 
HEIFER CALVES-OCTOBER 
CULL COWS-SPRING CALVING 
STOCKER STEERS-MAY 

GOVERNMENT PAYMENTS 
BARLEY PRICE SUPPORT PMT 
SORGHUM PRlCE SUPPORT PT 
WHEAT CERTIFICATES 
AODITNL WHEAT DIVERSION 

TOTAL $ 

OPERATING EXPENSES $ 
STOCKER STEERS PCH-OCT 
HIRED LA60R 
INTEREST 
FEED 
SEFD 
FERTILIZER AND LIME 
MACHINE HIRE 
MISC.OPERATING EXPENSE 
VETERINARY ANO MEDICINE 
MACHINERY OPERATING EXP. 
TAXES (LIVESTOCK ONLYI 
FREIGHT ANO MARKETING 

TOTAL $ 

NET RETRN TO FIXED RESOURCCS 

OVERHEAD EXPENSES* $ 

NET RETURN TO LAND,FAMILY 
LABOR AND MANAGEMENT $ 

PRICE RANGE 

LOWER PRICE UPPER 
UNIT LIMIT USED LIMIT 

605,45 
382. 83 

3424.50 
3353.56 

913.83 
510.70 
243. 71 

16140.16 

106.34 
102.03 

2930.31 
1405.48 

30118.91 

BU 
CWT 

BU 
TON 

CWT 
CWT 
CWT 
CWT 

ACRE 
ACRE 
ACRE 
ACRE 

a.es 
lo63 
1.15 

21.46 

26.16 
23.62 
11.49 
25.00 

5.07 
6.92 
o.oo 

16.92 

11079.26 CWT 26.80 
41.03 

7 75 • 6 7 D Oll AR. 0. 0 5 
342.19 
820.04 

1976.42 
1857.93 

22.20 
185.51 

1093.15 
198.20 
4">4.12 

18795.71 

11323. 20 

8%.68 

l0't26.51 

o.a5 
l.65 
1.20 

22.50 

21.00 
25.00 
13.00 
25.00 

5.08 
7.31 

36.86 
16.94 

21.00 

0.01 

1.00 
1.66 
1.20 

22.50 

27.33 
25.55 
13.60 
25 .. 27 

****** 
****** 
****** 21.21 

27.01 

0.01 

* INCLUDES DEPRECIATION, INTEREST,. TAXES AND INSURANCE FOR MACHINERY 
AND EQU[PMENT. DOES NOT [NCLUDE TAXES AND INTEREST ON LAND OR A 
CHARGF FOR FAMILY LABOR AND MANAGEMENT. 
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Part II 

This part of the :report contains a summary of the optimal solution 

which is somewhat s.imilar 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 incom~, 

however. These two types of information appear in :Part III, the 

detailed section of t~is report .. Part II was included in the report to 

give the reader a quick, "tb:umbnatl ", sketch of the optimal plan. Thus, 

an over.all view of the optimal farm plan may be made before studying 

the details associated W1 th it O In some cases, aft.er review::j'..ng the 

summary, the reader may not Wish to pursue the details associated With 

a given farm plan. 

Part III 

Part III of the individual ;fa.rm detailed report is divided :;tnto 

six sub-parts. A discussion of each follows. 

A •. Land.Use. Crop 1l!ld native pasture acreages are listed by soil 

productivity class :ln this part of the report. The percentage of a. 

soil. productivity class which is utilized by each crop is also listed. 

Thus, the reader may determine which crops are to be planted on each 

soii productivity class and arrive a.t general conclusion$ such as which 

crops are planted on the best land, the poorest, etc. 

Crop yields; by so.11 product1-nty class, are also listed. They, 

of course, reflect any yield revisions made for the farm which is 

being programmed. 

B. Livestock. The activity levels for indfli'idual livestock 



activities are listed in this section. A key to thEl general type of 

ration used is also listed. For cow-ca;J..f activities, the calving date 

and the selling d~te, we;i.ght; and price for steer and heifer calve$ are 

presen,ted. Fo.r stocker activit.ies., the buying ahd selling dates, 

weights, and pr;tces are l;isted. 

c. Labor. Hired labor and. unused operator and f,;l.1111ly labor are 

listed by time :period$ in this s~ction of the report. 

D. Capital. Total operating capital required is shown in this 

section. In addition, the operating capital adJusted to an annual 

basi:s .is li.stedo For an exarriple of the adJustment, capttal required 

for st.eers which are held. :for only six months is divided by two. 

Interest is. charged on the latter a.mount at the annual rate spet;:ifi,ed in 

Part I of the report. 

E. <Jovernment Program§. This .section shows the role that each 

crop plays 1.n government program participation. It also indicates the 

manner in which the diverted acres requirement and the conserving base 

are satipfied .. Substitutions between bases are indicated in two ways. 

For an example of a substitu:'1.on, assu.rne that wheat 1s betng substituted 

for barley. ln this case, 100 per cent of the wheat allotment is 

utilized. In addition, the percentage of the barley base which is 

planted to whe.;i:t will app.ear .on the Wheat row and in the colu,mn corre

sponding to the barley baee. Second~ the substitut;ton would be listed 

i:Q. ~ores immediately below this table. 

The. row entitled "total !t gives total cropland, a total of the 

"diverted acre check" colum.n and totals for each of the percentage 

columris. The dive;rted acre check should be zero or positive, indicating 
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that the diverted acre requirement is satisf:):.ed. 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 diversiono 

The total of the conserving base percentage column must be equal to or 

greater than 100 per ce.nt, 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 "government 

p:i;-ogram c.onsiderations II section of Chapter II. The government program 

section of the individual farm detailed report is printed even when the 

non-parti<;:ipation alternative is specified. In the case of non

participation, the reader may still interpret the solution in terms of 

the various bases for the f ax·m~ 

F. Financial Summar_x. This section of the report provides a 

deta+1ed breakdown of income and expenses associated with the optimum 

farm plan. The total dollars of ::i.ncome or expense, by source, U1e unit 

in which the item is bought or sold, the 1.U1it price used in the problem 

and a price r<;1nge are given for categories in which no aggregation is 

involved. Where aggregation is involved, only the total dollars are 

gtven. An example of a11 aggregated item is hired labor expense. Only 

a total labor expense figure is des::tred in the report format, while 

each time period has a wage rateo Thus, a meaningful unit price lllld 

price range cannot be listed With the aggregated total. 

"Net return to fixed resources" is 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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fixed machinery costs :;ts then deducted. and the result is shown as "Net 

return to land, family labor, 131.nd management"· 

Other ~nformation 

The information. printed during the execution of the FMPLAN sub

routine appears as a part of each rt.in of the individual farm detailed 

report. In addition, the detailed solution and shadow .prices are 

printed,. in a similar m~nr;te:r.· to those in the government program compari

son report which appear in Ta.1.,le VIII. A listing of the activities, 

the pri.ce or cost used in the problem for each activity, the price 

ranges for basis activities and incoming prices for non-basis activities 

is 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. 

Mechan:tcs 

A source listing of the DE'.I'REP program appears in Appendix T<;1.ble 

XXII. The format of the report is governed by a header, or form~tting, 

deck (Appendix Table XXIII) o 'The card format i=illd an explanation of the 

general fup.ctions of each type of card are given in Table XII. 

EJxecution time· required_ for this progrcl)TI on an Il3M 7040 computer 

is approximately twelve minutes. 

The Parametric Price Report (PAEAMP) 

Th:l.s report. is intended €1.S a supplementary or optional report. 

It is not intended that farmers be able to interpret it 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 IND!VIDUAL 

ACTIVITY 

71.CBA 
71.CCA 
71.COA 

* 7!.LAA 
71. LBA 
71.LCA 
71.LDA 
73.CBA 
73.CCA 
73.COA 

* 73.LAA 
* 73.LBA 

73.LCA 
73.LDA 

* 1<,.caA 
76.CCA 
16 .. COA * 76.LAA 
76.UlA 
76.LCA 
76.lDA 
803CBA 
803CCA 
803CDA 
803LAA 
803l8A 
80".\LCA 
803LOA 
81.CBA 
81.CCA 
81. lAA 

'* 81.LBA 
* 81.L.CA 

800CBA 
* BOOCCA 

800CDA 
800LAA 
800LBA 

* 800LCA 
800LOA 
85.CBA 
85.CCA 
85.COA 
85.lAA 
85.LBA 
85.LCA 
85.LOA 
85WCBA 
85WCCA 

FARM DETAILED REPORT. 

LOWl:R LIMIT 

17.0889 
l4e8.l64 
10. 1914 
13. 3227 
16 .. 6652 
14.6444 
11.0 504 
9.7587 
9.2859 
4. 9877 

11.,2912 
10 .. 6140 
10 .. 2140 
1. 0208 

-9981.2100 
lj.0675 

6 .. 6925 
t7~3937 
15.;4852 
13. 2644 

a.2104 
21~2434 
i.1. 6056 
11.81]4 
27.,9854 
24. 2't34 
20 .. 2054 
l'•· 5943 
28.8077 
24.4769 
30.7540 
29.5312 
28.033'7 

9.8345 
-9986.5099 

11 .• 6039 
10.4577 
ll. l:i 21'9 
ll.883] 
U. 7850 
0.0000 
0.0000 
0.0000 
0.0000 
0 .. 00.00 
0 .. 0000 
0 .. 0000 
5.8553 

11 .. 3476 

PRICE USED 

lB.1900 
17.490() 
!6.,9900 
18 .. 3900 
17.9900 
17.5900 
17.1900 
14.6300 
13.8300 
13. 4300 
11.3100 
lo. 9100 
1.0 ... 5100 
10. 0600 
l7. 7900 
i7.0900 
16. 7900 
17.4100 
17. l lOO 
16. 8100 
16 • .5100 
33 .. 2800 
?8. 7800 
,!5.7800 
32.7600 
29.7600 
26. 7600 
23. 7600 
32.0100 
28e2600 
31.0500 
29.5500 
28.0500 
12.'t900 
12 .. 4900 
12. 4900 
12 .. 4900 
12.4900 
12·. 4900 
12 .• 4900 
ll.8800 
ll.8800 
ll.8800 
11 •. 0600 
11.0600 
ll. 0600 
u. 0600 
u. 8800 
l le 8800 

UPPER 1.,.1 MIT 

0.0000 
0.0000 
0.0000 

18.3987 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

ll .6060 
10.9288 

0.0000 
0.0000 

18 .. 8911 
0.0000 
0.0000 

18.7695 
0.0000 
0.0000 
0.,0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0 .. 0000 
0.0000 
0.0000 
0.0000 

29.8460 
28.3460 

0.0000 
13.0224 
0.0000 
0.0000 
0.0000 

12.5222 
0.0000 

-14.4098 
-8.5404 
-7.8195 

-13.2130 
-10.9668 
-9.0166 
-8.6395 

0.0006 
0.0000 

81 



TABLE XI (Continued) 

-
* 85WCDA -99.87. 1200 11.8800 12.7661 

85WLAA 7.6177 ll.0600 0.0000 
85WLBA 9.4868 11.0600 0.0000 

* 85WLCA 10.2670 ll.0600 ll.0929 

* 85WLDA -9987.9399 11. 0600 11. 7650 
1 0.0000 o. 0000 0.0000 
2 0.0000 0.0000 0.0000 
3 0.0000 0.0000 0.0000 
4 0.0000 0.0000 0.0000 
5 0.0000 0.0000 0.0000 
6 0.0000 0.0000 0.0000 
7 0.0000 0.0000 0.0000 
8 0.0000 0.0000 0.0000 

* .60FALL -0.0.135 2.0000 10001.0000 

* 86.ClA -99()9.0000 0.0000 9999.0000 

* 86.LLA -9999. 0000 o. 0000 9999.0000 

* 11 lRTA p.8903 18.6000 20.3824 
ll2RTA 16.3415 18.6000 0.0000 
l l 3RTA 0.0000 13.8000 -18.4218 

* ll l VLA -20.5530 14.2200 10013.2200 

* 141TTA 16.6588 l 7. 5500 20.9436 
142TTA 13. 3619 17.5500 0.0000 
143TT A 14.1564 17. 5500 0.0000 
l44TYA 9.1064 9.4500 0.0000 

* l45TYA 2.1696 9.4500 9.4765 
l46TRA 0.0000 8.2100 -7.1606 

* 14 7TRA .,..J.0756 l't. 9000 30.2706 
l 0.0000 0.0000 0.0000 
2 0.0000 0.0000 0.0000 
.3 0.0000 0.0000 0.0000 
4 0 .. 0000 0.0000 0.0000 

* 710SBA -0.9990 -o. 8500 -0.84<H 

* 730SSA -1.65B4 -l.6500 -1.6251 

* 760$WA -1.2006 -1.2000 -1.1514 
800WPS 0.0000 -1.0000 -10.6593 
800WPW 0.0000 -7.0000 -16.2082 

* HI OSHA -22.5Q38 -?2.5000 -2l.4553 

* 80lBHA 16.1997 17.0000 18.1003 
l 0.0000 0.0000 0.0000 
2 0.0000 0.0000 0.0000 

* llOSlA -27. 3326 -27.0000 -Zc,,.1648 

* llOHlA -25.5510 -e5.oooo -23.6162 

* llCJC l A -13. 600/t -13.0000 -l}.4921 

* llOS2A -45.6865 -28.3000 9970.7000 
110H2A 0.0000 -26.3000 -53.2977 

* llOC2A -43.4188 -14.00CO 9985eOOOQ 
,:, 141STA 26.8020 21. 0000 27.0059 

140 SlA 0.0000 ... .2s.0000 ,..z7.6895 

* 140S2A -25.2655 -25.0000 -24.9963 
140S3A 0.0000 -24.0000 -24.1162 

l 0.0000 o. 0000 c.0000 
2 0.0000 0.0000 0.0000 
3 0.0000 0.0000 0.0000 

lllJAA 0.0000 1.5000 -0.0525 

* lllMJA 1. 4942 i.5000 3.0820 
Pl ASA 0.0000 1.5000 -0.0525 
11 lOOA 0.0000 1.5000 -0.0525 

1 0.0000 0.0000 0.0000 
2 0.0000 0.0000 0.0000 



TABLE XI (Continued) 

* 331BCA -0 .. 0123 0.0000 0 .. 0005 

* 321 BCA 0.0474 0.0100 0.0104 

* 61MDBA -9999.0000 0.0000 9999.,0000 

* 63MOSA -9999.0000 0.0000 9999.0000 

* 66MOWA -9999.0000 0.0000 9999.0000 
6 fBDCA 0 .. 0000 -11.4210 -16.3059 
63SDCA 0.0000 -:13.9104 -16.3059 

* 66WOCA ·-21. 2122 -16 .• 9375 ·16.9212 

* 6lOBCA -10004 .• 0759 -5.0760 .,-5.0673 

* 630SCA -10006., 3140 -7.3140 -6 .. 9231 

* 660WCA -10035.8560 -36. 8560 -0 .. 0000 

* 60TCA. -2 .. 2827 0.0001 0.0323 
60TCAW 0.0000 0.0001 -16.9374 
60BFS. 0 .. 0000 Q.0001 0.0000 
60HFW. 0.0000 0.0001 -0.6316 
60SFB. 0.0000 0.0001 0.0000 
60SFW., 0.0000 0.0001 -o .6316 

* 60WFB. -9998.9999 0.0001 o. 6316 

* 60WFS. -9 998. 9999 0.0001 0,6316 
000000 ·b.oo.oo 6.0000 0.0000 
000000 0.0000 OeOOOO 0.0000 
000000 0.0000 OeOOOO 0.0000 

9CA ... 0.0000 0.0000 -10.1785 
9CC •.• o. 0000 0 •. 0000 -3. 2593 
9CD •• 0.0000 0.0000 -2e0135 
9LA • ., 0.0000 0.0000 -10.5774 
9l B •• 0.0000 0.0000 -7.2814 
9l, C.; •. 0.0000 o .. 0000 -4.2814 
(}lo •• 0.0000 0.0000 -2.8545 

* 81H( 1-M ....2 .. 3955 0.0000 0.0087 

* lllJA. -o. 0173 0.0000 0.8558 
l lLM,f. 0.0000 0.0000 -1.5525 

* l ll AS. -1 •. 5525 o.ooco 0,0085 

* l lLOO. -0.0191 0.0000 0.5902 
l3STB. 0.,0000 0.0000 -7.1342 
BOMAR., O.OOQO 0.0000 -16.2082 
80MAY. 0.0000 0.0000 .-5.1103 
86NP •• 0.0000 0.0000 -5.2489 

* 6113.~. ...-Q.0001 0.0000 c.0001 

* 63$ ••• -0.0001 0.0000 0.0001 
66~-I ••• 0.0000 0.0000 -0.6316 

* 60CA ... -,,Q,008J o. 0000 2.3955 

* 6 lOAti. -9999.0000 0.0000 4.8849 

* 630AS. -9999.0000 0.0000 2.3955 

* 66DAW. -o.0163 0.0000 4. 334 7 
61BP •• 0.0000 0.0000 -5 .06.73 
6 lBPl. 0.0000 0.0000 -0.0087 
6 3S·P •• 0.00'.)0 c. 0000. -6.9231 
63SPL., 0.0000 0.0000 -0.3909 

* 66WC •• -o. 0163 0.0000 1.3595 
66WCL • 0.0000 0.0000 -36.8560 
60FAL .. 0.0000 0.0000 -16.3059 
600LM. 0.0000 0.0000 -16.3058 

* 60BFSL ..,.9999,0000 0.0000 0.0001 

* 60BFWL -9999.0000 0.0000 0.6317 

* 60SFBL -9999.0000 0.0000 0.0001 

* 60SFWL -9999.0000 0.0000 0.6317 
60WFBL o. 0000 0 .. 0000 -0.6315 
60WFSL 0.0000 o~oooo -Oe63l5 



Col. 1-72 
Verbal 

Descripti-on 

TABLE XII 

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

Col.. 73-75 -Col .. 76-78 Col. 79-80 

IVA 

x. 

x 

x 

x 

-x 

IWA 

a x· 

b x 

x 

x 

b 
x 

IXA 

0 

1 

2 

3 
4 
i::: 
.,I 

Function 

Print verbal description only 

Print government program participation alternative if 
IWA = the Right-Hand Side numbe:r being executed 

Turn to new page 

:Print row IVA of ALTB (Rows IVA through IW.A. if IWA / O) 

Print interest rate 

Print government program information IWA=l for proJected 
yields 

2 for Co. loan 
rates 

IVA=l for barley 
2 for grain 

sorghum 
3 for wheat 

6 Print net return to fixed resources 

7 

8 

Sum activity levels IVA through IWA. If sum= o, print the 
verbal description on this card. If sum-JO, pass to next 
card 

Print activity level IVA, no decimal places (IVA through 
IWA if IWA IO) 



x xb 

x x 

x x 

x 

999 

ax I s indicate non--zero fields. 

b optional. 

9 Print activity level IVA, one decimal place 
(IVA through IWA if IWA I 0) 

10 Not used 1.n this program 

11 Switch to alternate read format for Part III-A, Land Use. 

12 
1 "Z 
-.,,) 

14 

15 
1-6 

17 

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 required from activity IVA 

$ 1,ii tch to alternate read format for Part III-E, Government 
_ Program Participation 

Switch to alternate read format for Part III-F1 Fina.ncial 
Summary 

End of deck 

& 
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When linear programming With a large number of closely related 

activ:tties, price ranges as listed in the indiY:Ldual farm detailed re

port are narrower than ones which would appear in a problem With no 

closely related activities. In many cases, if a price is used for 

another programming run which is $lightly beyond the range sho~n, only 

a minor change in the farm organization may occur. For example, a few 

acres of wheat may be switched to a rno:re productive land class. In 

practice, a change such as thts is not significant to the farm manager. 

Thus, the practical price ranges which a manager may consider are prob

ably much w:'!,der than tho1;3e shown in the indivtdual farm detailed report. 

'.t'hus, after viewing the government program comparison and/or indi

v:'ldu.al farm detailed reports for a farm, an area farm management agent 

may Wish to SEie the farm plans and tncomes which result if the price of 

one or more maJor eommodit:tes are varied. In th::I.s case, one or more 

para.metric price runs may be made to give him this information. The 

purpose of the parametric price report,then, is to allow a quick 

comparison of f,;:1.rm plans which reflect different prices of a commodity. 

The report format allows ten solutions :per page~ The report is shown 

in Table XIII. Tn.e clay and loam representative farm was used in this 

example. The wheat selling price iiias variecl. from $1.15 to $1.40 per 

bu,shel and pa.rtiej_pation in both the wht=,aJ; and feed grain programs was 

assumed. The act1:Vity levels fdr a given acttv:t-ty may be read across 

the page as they appear in each separate sol.ut1.on. Thus, inter

solution ~omparisons for given activities may be made qu;ickly. In the 

heading of the report, the name o.f the activity Which is being para

metrically priced, the beginning price, the ending price, the constant 

price, and the minimum increment are listed. The price· for the named 
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TABLE XIII 

THE PARA.ME'I'RIC PRICE REPORT 

--..........-.-
560 ACRE Nl!IRTK CF.NJRA_l,.·_.9!(!,~HOIIJ\ !a-AV ANO LOAM HRH 
OBJ= l. RHS= 3 ACTI V ITY'"760 SWA FROM= "-1'• l.5 TQ= -l.'tO CON Sf.ANT= ""l. 25 MIN INCREMENT= o.no 

760SWA -l.,IS -l, 16 -i..zt -1.26 -1.29 .-1.h -l'.31> -l.39 -1,42 
NET Rf Jl.180.54 11209,07 11353.10 ·11,.~o.1-:r ll595,8~ H73.5;8a 11828,27 11937.48 l20.36. 3-3 
-1,25 11463,45 1'1465,91 H467 .• 3l ll467, 57 11456,49 'l453.9l il 427, 14 11421, 71 11379. 58 

71.LAA 20,'lS 20,95 19,06, l'l,06 10,68 9,4l o.oo 0,00 o,oo 
71,Ll!A O,OQ o.oo 0,00· o.oo o,oo 1,2,5 10,.1,9 10,68 0,00 
73,LAA 6,-111 5,93 6,81 2.92 o.oo o.oo o.oo o.oo o.oo 
73.ll!A 7,llt 8.02 7.t4 11,03 13,95 ·13,95· ll;'l5 13,95 13,95 
76.CBA 43,60, 43,60 43,60 43.60 43,60 43.60 43.,60 43,f,O 43.60 
76.LAA 57,44 58,32 59;33 ,n.23 H,H 75. 77 e5.-20 85,20 85,20 
76,LBA o.oo o.oo Q,00 o.oo o,oo. o .• oo o.oo l,f>7 12.35 
Bl.LB,\ 53,0(, 5?, 18 53,06 ,.q,'17 46,25 45,00 3~.5., 33,90 33,90 
81,LCA ii, 8'1 10,8.;! 11,84 t,,n 18,65 19,90 29.33 31,00 31,00 
800CCA 69,80 .69,80 1,9;ao 69,80 .t,9.80. 69,80 .6'1,80 69,80 69.80 
BOOCOA o.oo o.oo o,oo. ·a.oo .o.oo o~oo 16,'<)7 1.9. 97 19,.97 
BOOLCA 12,99 13,5.1 12,911 1, .• 27 l.2.3.5 11.10 1,6? o.oo o.oo 
8ooi.oA. o •. oo 0.,00 .o.oo o.oo 't~62 6,50 6,~6 6,50' 6,50 
85WCOA 28,20 28,20 2.e.20 28,ZO 211.20 .28,20 ·ll,23 ·8,23. 8,23 
85WLCA 6.17 6,67 6~ 17 0,00 O,'i)O 0,00 o.oo 0,00 o.oo 
85WL0A 6,5() 6,50 6,50. 6,50 'l,88 o.oo o.·oo. ci.oo 0,00 
86,Cl~ 12,1,40 W\,40 li?2,40 122,40' 122.40 122.~0 122.40 12-2,40 122,40 
p6,LIA 113,tO 113,10 1.11;_10 H~,-10· t)3,IO .113, 10 113, lO 113,lO 113, 10 
11 lRT.A 15.8~ !S,86 15.88 l5, 'l'B. 15.,1,2. ·is:.69 15.4'1 15.45 '15.45 
l44TYA 0,00, 0.00 o.oo l5,09 2s.·14 29,16 65.23 71.60 71,61 
145HA. 90,51> 91,19 90,56 78,H 69.n 66.53 ~5.98 30.58 30,58 
HO SBA 712,30 112. 30 647,87 647,87, 363,29 358~27 320,55 320. 55 o.oo 
730SSA 233,<)9 232,02 233, 99 225' .• 27 218, 74 21.B,.H 218,74 ·na. 74 218. 74 
760SWA 2829, iO zei3,75 .2882,16 .2991,23 3307,20 J'34 2. J<l lbOl>.39 3b4R,03 3915,19 
alOSf1A 153.39 llt9,'05 153. ~9. 152,'61 152.03 151 .78 149.89 149.56 149,51, 
BOIBHA 2,66 2.68. 2,6r, 9 .• 14 13.45 15, 18 30.64 33,37 33,37 
llOSlA 33,9p 33.85 33,90 ~h68 H,54 33,4'1 33,05 32.91 32,97 
lLOlilA 20,46 20,43 20,46 20.33 Z0,24 20,21 19,95 M.90 19,90 
llOC lA 18. 11' 18,75 ia.11 18.65 10.~s 18,55 .1 R,30 18.26 IR,26 
i41STA 407.~~ 410,34 407 •. 54 41'1.95 427. 76 430.59 455.44 459,83 459,83 
140S2A Ml:19 c,45.61 

6;~:1~ 
1>60.n on.01 677.46 716,5'~ 723,47 723, 4.7 

UlMJ'I 30.2.2 21,35 36,56. 40,98 42. 7l ~8,12 '60,R4 60,85 
331BCA 19053,48 19085,81 19051.61 19474, 76 19n~;u t'9842 ,54 20733,,,3 20890.99 20881, 73: 
32!BCA 11040. ,,3 11oa1,.01 flOH.92 11,169,02 1'141>1-.qa t'l."70,,72 11959,08 1204.5.,36 12042. 54 
61MORA .8,38 8,38 8,38 8,36 8..18 a.3a 8,38 B., 38 8,38 
63MOSA 5,58 5,58 5,·5&· 5,·58 5,58 5.58 5,,58 s.sa 5,58 
66MOW,\ 27,73 27.13 21,n· 21.n 21.n 21 .• 13 27, 13 27,73 27, 73 
l>lBflCA. o.oo ·o;oo O,Pll · o."op o.oo ·o.oo o.oo 0,·00 10,69 
'63SDCA 0,00 !1,00 o.oo 0',00 B,H 8.,37 8,37 ·9,37 8,37 
661-/DCA 81.97 82.98 s1;91 78',07 66,79 65, .. 53 56,111· §4.43 43.75 
6l0RC~ 20.95 20,95 l<J,.01> 19"06 t0.68: io .l1e l·O,M· 10,68 o.oo 
l>;lOSCA 13,95 -13,95 13,95 13,9$ L3,q5 'll.~5 13,95 ·13.95 13,95 
660WCA 79,51 79.51 19,5[' 79,51 79••t 79. 5l' 79.51 79,51 79.51 
60fCA, 82. 79 83,31 82, 7'} 85,07 8,6,77 87,'19 94.94 96,27 96,27 
8lHLIM o.oo l,811 ¢,oo 0,00 o·,oo o.oo o.oo o.oo 0,00 
lll)A, 171,63 170,68 171.~l l'tp, 16 169,, 76 169,.68 16'9.'18 169,09 169,09 
I !LAS .• 109. 73 111,68 ·10<1,·H I06, (9 10.3.·5~ 102,45 92,1>8 90.96 90.95 
l llOD. 272.86 271.99 272., 66 267, 53 2~3,99 262.63 250, 56 248. 42· 248.42 
1>18 ... 12.57 12,57, ~4,41, 14.~il 22,84 22,.84 22,83 22,64 22.83 
63S ••• S.H 8,37 8,37 a.H ·o.oo. a.co o.oo o.oo o.oo 
1>611·· •. 1,90 o,oo 0,00 o.oo ·o~~o o,oo o.oo o.oo 0,00 
I\OCA,, 44,00 42,,l l 44,00 44.00 44,00 44,00 44.o.o 44.00 44,00 
6.IQAij, 12,57 12,57 zz •. 57 12,57 u:s1 12·,57 12.57 12, 57 1.88 
63tlAS.. 8.,.37 8,31 8 •. 37 BaH 0,·00' 0,0() o.oo o.oo 0,00 
66QA\II,. 10.48 9.47 10,lt6 14,38 2,;66 ib_,qz 36.35 H,02 48,70 
6lilPL, o.oo o.oo 1.89 !.89 lll.-27 10,27 10,2~ 10,27 20.95 
64wc •• 21,53 22.41 23.4~ 21.,2 38.61 39.86 49,29 50.96 61,64 
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activity is 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 na~ed activity used for that 

solution, the value of the obJective 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 dete:rmination of effective price ranges as outlined above is 

only one of the possible functions of the parametric price program. 

Parametric price results are sometirr.es presented shoWing the relation

ship between the value of the obJective function and the price being 

varied. The value of the obJect:I.ve function used in a parametric price 

program, if compared at two solution points, shows the difference in 

net return due to the cha..'1ge in farm organization and due to the change 

in the price being varied. If a value of the obJect1ve function is 

computed using a constant price at each. solut:t0n pQit!t, a comparH,on 

of these values between two .solution points Will show the change :tn net 

r 2turn due to the change in far:n organization only. Thls latter com

parison can be very important when interpre ting linear programrni.ng 

results to farmers. First, if a change in t l1e farm plan results in 

only a small change in ne t income (at constant prices) he may be indif

ferent between the original and a revised plan. 

The"cost of a wrong decision"in farm pls .. nnine with respect to 

the price of a maJor commodity produced on the farr.; may also be 

evaluated. For example, if wheat is the commodity in question and the 



"con$tant" price ts $1.:?.5 per bua.riel, the .d:ifference between the net 

return figured at a constant price, in a solution computed using $1.25 

wtleat and one With $1.40 wheat represents the loss in income which 

would be :i,ncurred if the :farm orge.J1iza:tion were based on a wheat price 

of $1.25 per bushel, and. a p:rrlce of $1.40 per bushel was realized. In 

Table XIII, one would Us(;} the row in which "$1.25" appears in the left 

margin (the row which shoW$ net retur;n computed at a constant wheat 

pr:J.ce of $1.25) and the columns heaqed by 11$1.21" and "$1.39". By 

1;mbtracting $11,467 .31 from $1J.,4?L 71, it is found that the estimated 

11 cost" of employing a farm plan based on $),. .25 wheat when a wheat 

price of $1.40 is ~ctually rei;µ.ized would only be $45.60. 

A set of solutions mc1.y also be tre.ated as a set of aJ,.ternatiVE? 

:f>lans for a farm~r to choose fx•cHtl, if t,he differences in net return 

due to farm organiiation are small. For example, the farm plans tn 

Table XIII resulting from. whea.t prices of $:J..15 to $1.1+:2 per bushel 

o;nly produce an eighty-four dollar var:1.ation in Y).et return due to farm 

organizatiori.. This is a relatively sml;;lll proportion of the net return. 

Thus, a farmer may view these nini:, :plans as altern1?-tives which Will all 

p:roduce about the same net return~ given a Wh?a.t price of $1.:?5 per 

bushel. 

Mechanics 

This program requires one ca.rd iri addition to that input required 

for the Ffo,1PLAN subroutine.. On this card, the activtty whose price is 

to be varied is named (see activity abbreviations in Appendi~ Table 

XIV). The beginning price, end1;ng 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 activ::Lty and pla.ce 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 prioed. It rern~ins at the beginning price. If the 

activity to be parametrically priced does not appear in the basis of the 

initial solution, 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 is approx

imately one solution per minute. 

Summary 

The above programs comprise. the operating system. The report 

formats present informaticn which was thought to be of most interest to 

farmers of north central Oklahoma.o T1!,e programs were designed to 

fulfill several of the obJectives c'f th:ls study in an efficient manner. 

The applications of the reports and other data. generated by the system 

are discussed 1n the folloWi.ng chapter. 



CHAPTER IV 

APPLICATIONS OF AN AREA FARM MANAGEMENT INFORMATION SYSTEM 

Previous chapters have described the development 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 III. The uses of the system, their relevance in a farm manage

ment education program and suggestions for administering the system are 

discussed in this chapter. 

The applications of the system Rre, of course, the methods by 

which the real obJectives of t:,e sy,stel;J may be achieved. Specific uses 

of the system involve area farm management agents 1 county extension 

directors and staff members of th0 agricultural economics department. 

Success depends on using the system as a.n integral part of an educational 

program. The reports generated by the system may be read by farmers. 

But, if farmers have not been taught :10w to :1.nterpret 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 efficiency and 

effectiveness of educators who work. with farmere. on problems of 

management. 

Application Techniques 

The uses of the system may be d'i.vided into bro separable but 
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related areas. One area of use involves representative farm resource 

sit11ations. 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 situ~tions 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 fa.rm detailed report were designed 

for direct photographic reproduction in a farm management publication. 

These reports could be published, reflecting current or expected 

prices, yields, government program provisions,and other parameters. 

The frequency of publicat:!,on could. be go_ve;rned by changes in the parame

ters. Thus, when a change in prices, for example, ma.de preViously pub

lished farm plans obsolete, a new set could ~e .run, ustng revised 

prices. Price ranges or. parametric _Pl".icing runs could.be used to 

establish ranges over which- a set of plans were valid. Some cost 

ranges may also be interpreted as yield ra~es [8, pp. 65-73]. 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 pa.rt of the "0. 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. F.mphasis would be 

placed on timliness. Profesoional 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, photographically reproduced and mailed 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 be 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 prog~a.mq. 

The published reports could also serve a useful role in the indi

vidual consultation With farmers by area agents, as representative farm 

results may be used to answer questions relating to an individual 

farmer's situation. Three t~chniques for accomplishing this are men

tioned here. First, if the individual's situation is somewhat compara

ble to that of a representative farm a quick generalization may be 

possibla. Second, the representative farm results may be used as a 

guide for budgeting an alternative plan for an indiVidual farm. The 

result may not be an optimal plan for the ind1v1dual farm, but it may 

be near-optimal and it can be found.more quickly through the use of a 

representative farm plan as a guide. 

The third technique involves the use of simplified programming 

[14]. This technique may be used when an indivi3ual farm is not 

directly comparable to a representative farm, but it is similar to 

some combination of two or more representative farm resource situations 

[l, pp. 69-84]. This technique involves the linear interpolation of 



optimal representative farm plans. The optimal plans of representative 

farMs are used as activities in the simplified program. The optimal 

plans are entered on a per unit basis of some basic 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 field level, however. One reason for its limited 

use is the unavailability of. current optimal organizations for repre

sentative farmso Thus, .as theae optimal or'ganizatione are made avail

able by the system, use of the simplified programming technique may be 

expected to increase. 

Experimental Runs. Representative farm resource eituations may 

also be used in answering specific questions which relate to the re

sponse or adJustment of farms in an area. Questions may arise in the 

field use of published report17. For example, an areas.gent may Wish to 

see the farm plans and incomes which result from v~riouB wheat prices, 

or various cattle prices. In this case, parametric pricing runs may be 

made, or one of the simplified :reports may be run at several alternative 

prices. Other persons may Wish to explore the capital requirements 

associated with various farm plans. Through the matrix revision tech

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 conditions on farm plans may be evaluated 

by ad.Justing 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 this 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, aGtual. farm linear programming is ex

pensive in terms of professional staff time. In states where linear 

programming is used in extension farm management education, only a 

limited number of farms have been programmed. The system developed in 

this study should allow a.ctua_l farms to be linear programmed at a rea

sonable cost. This cost may vary with the degree of sophistication 

desired. As indicated in the discussion 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 formo These 

data, relating to the resource base, should be readily available for 

most farms. After approximately twenty-five cards are punched from 

the pre-coded form, a computer run may be made. The output, 1.ncluding 

the simplified reports could be mailed directly to 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 w.ere desired, additional ir+format:I.on may be col

lected from the farmer, or estimates may be made and used in place of 

certa.in data bank coefficients. Even if extensive revil:l!ons are made, 

the system offers many advanta{;ses over building i:qdividual matr;tces for 

each farm. 

In the replies received from per·sonnel at state universities who 

do indiVidual farm linea:r programming, e,s noted in Chapter I, individ

ual farm data we:r;-e used where posstble,. In, moi;:;t Cl;).ses, howev1=J::', 

standard budgets or estimate,s by r-J.griciUtura1 college personnel were 

used where individual farm data were not available. 

oped in this study essenti&lly does the sa.me thing. 

The system devel

If individual farm 

data iU'e not availfible for revisj,ng the dqta bank co~ffictents, the 

standard qoefficients are used. These i:;;ta.rtdar(j coeffi.cients have been 

prepared for a giyen area and givert soil types by agricultural college 

personnel. 

:tn addition, the system .offers a f:ramework whic.h rema.ins the same 

from one farm to another. In c·onvehtio:nal ind:tv:;tdual. fa.rm programming, 

a large portion of the mc\tr1x, relating to government programs, buy

sell activities and inventor:tes remains.the same from farm--to-farm, but 

it must be rebuilt for each farm. This duplicati(1.m of .effort is elim

inated or reduced by the system. When a user of the system becomefii 

acquainted with it, he may think only in terms of a few reVis;i.ons to 

the system for each farm, rather than starting ove.r for each farm. 

As noted earlier, the system is flexible :tm that it allows as 

much individual farm information to be used as is available. This in

formation may be entered directly i:rito the system :l:.n terms which are 

familiar to the user, such as fertilizer cost, machine hire ra.t(;l, etc. 
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If the user wishes to adJuet the activities for a given level of man .... 

agement, he may l.ower or rais.e crop y:teld.s, production cost items, or 

other coefficients by a uniform factor. 

The manner· in which 1~d1V1dua.l farm linear programming may be 

carried out may vary. Four pos~ible approaches are suggested. 

Special Problems. First, certain individual farm plan'1,ing prob

lems whi,ch arise during consultat.1ons of .farmers with an area fl;U'm 

manag~ment agent may best be solved by linear prograrnmi~. In tb,is 

oase:, the area agent may provide the req1,1.ired information and request 

that a program-be run. 

Seven such runs were made dur:i;.ng August and September, 1968, whi,le 

testing th~ system, part;tcularly the government p:rogra,m comparison 

r~porto: Data was collect;ed by the area agent in north central Okla:ho~a 

on a ptelimtnary version of the individual farm data form and mailed to 

tne author. The programs were run, reviewed,. ~d matled 'back: to ·the 

area agent who discussed t.he results W1 th the farmers. In each case, 

the agent felt that the farmer v;iewed the information as relevant and 

1mporta,it ;t:n h:ts planning decisions relating to the 1969 wheat program, 

\tbrksho]i! Partici;gant:9. The system may be utilizecl in vs.pious types 

of farm. Qlanagement worshops.. For example, the first work$hop seesi.on 

may deal with an evaluation o:f.' available resources, and the f1irst page . 
of the ;I.nd1v1dual farm data :f'ol:'rll may be filled out~ Other sessions may 

deal W1.th crop and l.ivestock l,>u:dgets, and rev1s1p:Q.s may be made to data 

l>ank coefficients on the basi.s of an individual's computa,tions. Prices 

mq be st\.l.died in. ~nother session, and the expected prices may be indi,-

cated on the individual farm data form. Basic eco~omic principles may 



also be studied, showing the methods of choosing enterprises which Will 

tend to maximize returns to the resource base. When the linear pro

gr~~ming 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 wtsh to explore alternative prices, yields, etc. 

Farm Record ProJect Cooperator~. 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 1nfo:rmation is not on file, forms 

and procedures for obtaining information may 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 available. Farmers may be 

motivated to keep more detailed production records on their 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 guide 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 above, only the farmer would pay a fee 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 ~~th 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 re~ort could be run first and shown to the 

farmer. He would then select a government 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

cµssion of the first two reports W1.th 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 appear~ng in this section are based on the 

assumption that an area farm management information system would be 

developed for each economic type of farming area of Oklahoma which is 

served by an area farm management agent. These may be separate systems 

or they may be combined so that activities common between one or more 

aroas would not be duplicated. 

Development 

Area farm management agents would be heavily involved 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 effor.ts 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 available 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 maintenance. 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 system discussed earlier in this 

chapter are based on the assumption that the data ba:r1k and operating 

system are revised immediately when changes occur which make any part 
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of either otsolete. As mentioned above, it is suggested that a full 

time staff member in agricultural economics be assigned the responsi

bility of maintenance and operation of the system or series of systems. 

The area farm management agents should also 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 a:rec;11nforQ1ation 

system which would produce optimum farm organizations for representative 

farms, allow rapid evaluation of changes in the farm decision making 

environment and allow rapid q.issemination of these results to farmers 

and their advisors. In addition, the qapability of producing optimal 

plans for actual farms and an exploration of the use of information 

generated by the system in a farm management education prqgram were 

desired. 

The foundation of an area fc;1rm man~ement :inf<;>rmation system was 

presented in Chapter II. An area d?-ta bank was developed for nortp. 

central Oklahoma. The decision. making model employed by the system 

governs the design of the data bank. l:.ineqr 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 barik. 

Accounting functions, government program provisions and output 

format procedures are factors which favor the initial inclusion of all 

feasible 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 nuinerous revis1on9 in the data, bank, 

if it were to be added to an existing system. 
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Costs for production activities are itemized :'1-n 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 yields 

in the linear programmi:p.g 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 system. 

When developing a system, activities and constraints 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 an.d 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 flex;tble addressing 

system and refined output formats. The alphanumeric addressing system 

allows activities and constraints to be added easily, but in order 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 initially constructed. In addition, features which expedite the 

revision of existing activities make the addition of new actiVities 

more cumbersome. Such featurei:; are automatic;: c9st changes when yie1ds 

are revised, detailed cost r"?Visions for production activities and 

yield adJustments which use coeffici~nts of variation. Thus, as noted 

in the above discussion of the data bank, the initial inclusi,on of a11 

feasible activities in an area data bank is desirable. When all feasi

ble activities are included in the system, the need for a flexible 



addressing system is diminished and the location addressing system 

becomes more efficient. 

The intended use of a system should govern its design, however. 
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I~ a system which is intended for actual farm programming, a flexible 

addressing system may be chosen so that avtivities and constraints 

could be added easily. The detail in the output formats woul,d 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 desirab+e. 

Applications of a farm management information system were dis

cussed in Chapter IV. The discu~sion was in terms of potential appl1~ 

cations. A limited fie~d t~st of the system was conducted, but most 

applications i~volve the initiatio:p. pf new edu;cational programs. related 

to farm decision mal\:ing. 

Representative farm plans produced by the system may be published 

periodically, reflecting the current decision makip.g environment af

fecti~ farmers in an area. The"p].ans may be used as examples and as 

general information, or they may Qe generalized to actual farm?• 

Budgeting or simplified progrruJlming may be employed to generalize a 

re~resentative farm plan to an actual farm. 

Actual farms may be programmed as special problemp, as a fee 

service, as a part of a farm record serv:t.ce, or as an educati,op.al aid 

in a farm management workshop. 

An educati,onal program should precede or accompany the use of 

this system. The implemep.tation of the system in an area, O'r state, 

wot'\ld require a new education.al program with supporting budget and 

personnel. A staff member, With programmtng 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 operation anci ~a:1nt~nance 

of the system, which increas~s tn,~ir effectiveness as educator$. 

Thus, an area farm management information system was developed for 

north central Oklahoma which could serve as a pattern for the.develop-

ment of systems for other areas. However, this study was an experiment, 

the methods and findings of which.are reported in this .thesis. The 

alte:rnatives in design and development discussed in this thesis should 

be Viewed With more importance than the system which was actually 

developedo 

The person who is responsible for the development of a series of 

area systems or a ~ingle statewide farm management information system 

should set out clearly the purposes of the ·system and est~blish priori-

ties for these purposes. He should then study alternative de.signs and 

select the one which will. best' meet these purposes. As an example, the 

relative importance of repetitive representative farm programming versus 

actual farm programming should influence the data adqressing and report 

printing techniques employed in the system. 

The role of linear programming should possibly be ment;j.oned. ·.·. At 

the outset, 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 tech,nique wh1c4 was used at 

one stage in the oper1;3.tion of the system. Data storage, classificatioq., 

and manipulation became a maJor part of the system's operation. This 

points out the need for computer progra,ms which allow the combint;ttton 

of functions such as data revision a.nd mantpulation with models such as 



linear programming. This multiple fµnction ability is important if 

these models a.re to be utilized efficiently in research and if they 

are to benefit individual farmers. 
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The system developed 1~ t4is study may alsq serve as a starting 

point in the development of a more comprehensive q.gricultural informa, .... 

tion system. The framework here could be extended to include many other 

types of organizational decisions. Crop y:telds could be carried as i.m

ha.rvested inventories. Alternate harvesting, storage, and marketing 

methods reflecting different costs, product losses, and nutrient losses 

could be present in the system. Livestock feeding methods which 

reflected various labor and capftal reqUirements as well as nutrient 

losses and various types of p~rchased feed could all be included as 

alternatives. Livestock feed requirements 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 list 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 

disciplines in a college of agriculture. The system could serve as a 

guide for the coordination and direction of research. Each discipline, 

tn the development of their contribution to the system would be devel

oping material which they coulq use independently tn 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 decis:t.on 

making increases and as farm management decisions become more complex, 

the need for such a system is increasing. 
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TABLE XIV 

EXPI.ANATION OF THE ACTIVITY ABBREVIATIONS USED IN THE 
LINEAR PROGRAMMING MODEL 

CROP ACTIVITIES 
71.CBA-...;GROW 1 ACRE OF BARl,.EY ON CLAY-B SOILS 
7laCAA--GROW 1 ACRE OF BARLEY ON CLAY-C SOILS 
7lo(DA--GROW 1 ACRE OF BAR UY ON CLAY-D SOI 1,.5 
71 o LAA---GROW 1 ACRE OF BARLEY ON LOAM-A SOILS 
7loLBA--GROW 1 ACRE C1F BARLEY ON LOAM-B SOILS 
71.LCA--GROW 1 ACRE OF BARLEY ON LOAM-C SOILS 
7loLDA;_-GROW 1 ACRE OF BARLEY ON l,.OAM-D SOILS 

73.(BA--GROW 1 ACRE OF GRAIN SORGHUM ON CLAY-B SOILS 
n.ccA--GROW 1 ACRE OF GRAIN SORGHUM ON (LAY-( ~OILS 
73.CDA--GROW 1 ACRE OF GRAIN SORGHUM ON CLAY-D SOILS 
73.LAA--GROW 1 ACRE OF GRAI'i SORGHUM .ON LOAM-JI SOILS 
73.LBA--GROW 1 ACRE OF GRAIN SORGHUM ON LOAM-B. SOILS 
73.LCA--GROW 1 ACRE OF GRAIN SORGHUM .ON LOAM-( SOILS 

•13.LDA--GROW 1 ACRE OF GRAIN SORGHUM ON LOAM-D SOILS 

76.CBA--GROW 1 ACRE OF WHEAT ON CLAY.:.B SOILS· 
76.CCA--GROW 1 ACRE OF WfiEAT ON CLAY-C SOILS 
76.CDA--GROW 1 ACRE OF WHEAT ON CLAY..;D SOILS 
76~1 AA--GROW 1 ACRE OF WHEAT ON LOAM-A SOILS 
7qLBAA--GROW 1 ACRE OF WHEAT ON LOAM-B SOILS 
76.LCA--GROW l ACRE OF WHEAT ON LOAM-C SOILS . 
76.LDA--GROW 1 ACRE Of WHEAT ON · LOAl.1-D SOILS 

.. 
803CSA--GROW. 1 ACRE PF FORAGE. SORGHUM ON. CLAY-8 SOILS 
803CCA--G~OW 1 ACRE OF FORAGE SORGHUM ON CLAY-C SOILS 
803CDA--GROW 1 ACRE OF FORAGE SORGHUM ON CLAY-D SOILS 
803LAA--GROW 1 ACRE OF FORAGE -SORGHUM ON LOAM-A SOILS 
803LBA--GROW 1 ACRE OF FORAGE S,ORGHUM ON LOAM-8 SOILS 
803LCA--GROW 1 ACRE OF FORAGE SORGHUM ON LOAM-( SOILS 
803LDA--GROW 1 ACRE OF FORAGE SORGHUM ON LOAM-D SOILS 

8loCBA--GROW 1 ACRE OF ALFALFA ON CLAY-B SOILS 
81.CCA--GROW 1 ACRE OF ALFALFA· ON CU'\Y-C SOILS 
Bl.LAA--GROW 1 ACRE OF ALFALFA ON LOAM-A SOILS 
BleLBA-'--GROW 1 ACRE OF ALFALFA ON LOAM-8 SOILS 
81.LCA--GROW 1 ACRE OF ALFALFA ON LOAM-C SOILS 

BOOCBA-:.0GROW 1 ACRE OF SMALL GRAIN PASTURE (GRAZE OUT BY MAY 11 ON CLAY-B SOILS 
800CCA--GROW l ACRE OF SMALi,. GRAIN PASTURE I GRAZE OUT BY MAY 1) ON CLAY-.( SOI.LS 
800CDA--GROW 1 ACRE OF SMALL GRAIN PASTURE !GRAZE OUT BY MAY 11 ON CLAY-D. SOILS 
800LAA--GRPW 1 ACRE OF SMALL GRAIN PASTURE I GRAZE OUT BY MAY ll ON LOAM-A.SOILS 
.800LBA--GROW 1 ACRE OF S"IALL GRAIN PASTURE I GRAZE OUT BY MAY 1) ON LOAM-B SOILS 
BOOLCA--GROW 1 ACRE 0F Sl.1ALL GRAIN PASTURE !GRAZE OUT BY MAY 1) ON LOAM-( SOILS 
800LDA--GROW 1 ACRE OF Sl\lALl. (jRAIN PASTURE (GRAZE OUT BY MAY 11 ON LOAM-!) SOILS 

85.CBA"'."-GROW 1 ACRE OF SUDAN PASTURE ON CLAY-B SOILS 
85.CCA--GROW 1 ACRE OF SUDAN PA.STURE ON CLAY-( SOILS 
85 • CDA--GROW 1 ACRE OF SUDAN PASTURE ON CLAY-D SOILS 
85.LAA--GROW 1 ACRE OF SUDAN PASTURE ON LOAM-A SOILS 
85.LBA--GROW. 1 ACRE OF SUDAN PASTURE ON LOAM-B SOILS 
65.L(A--GROW l ACRE OF SUDAN PASTURE ON LOAM-C SOILS 
85~LDA--GROW 1 ACRE OF SUDAN PASTURE ON LOAM-D SOILS 



TABLE XIV (Continued) 

--tc--.--------,--
85WCBA--GROW l ACRE OF SUDAN FOR WINTER GR!\ZING ON CLAY-8 SOILS 
85WCCA--GROW 1 ACRE OF SUDAN FOR ~/INTER GRAZING ON CLAY-( SOILS 
85WCDA--:-GROW 1 ACRE OF SUDAN FOR WINTER GRAZING ON CLAY-D SOILS 
85WLAA--GROW 1 ACRE OF SUDAN FOR WINTER GRAZING ON LOAM-A SOILS 
85WLBA--GROW 1 ACRE OF SUDAN FOR WI'HER GRAZING ON LOAM-8 SOILS 
85WLCA--GR01/I 1 ACRE OF SUDAN FOR WINTER GRAZING ON LOAM-C SOILS 
85WLDA--GROW 1 ACRE OF SUDAN FOR 'liINT':R GRAZING ON LOAM-D SOILS 

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

· 86.ClA--GROW 1 ACRE OF NATIVE PASTURE ON CLAY SOILS 
86 • Ll A-,-GROW 1 ACRE OF NATIVE PASTURE ON LOAM SOILS 

LIVESTOCK ACTIVITIES 
lllRTA--PRODUCE ONE COW-CALF UNIT--CALF BORN MARCH 1, NOT CREEP FED, COWS 

WINTERED ON COTTON SEED CAKE AND NATIVE RANGF, CALF SALABLE OCT. 1 
AS A GOOD-CHOICE FEEDER 

ll2RTA--PRODUCE ONE COW-CALF UNIT--CALF BORN MARCH 1, NOT CREEP FED, COWS 
WINfER~D ON COTTON SEED CAKE, NATIVE RANGE AND FORAGE SORGHUM, CALF 
SALABLE OCT. 1 AS A GOOb-CHOICE FEEDER 

113RTA--PRODUCE ONE COW-CALF UNIT--CALF BORN MARCH 1, NOT CREEP FED, COWS 
WINTERED ON NATIVE RANGE, FORA~E SORGHUM AND SMALL GRAIN PASTURE 
!WINTER ONLYh CALF SALAB°LE OCT. 1 AS A GOOD-CHO(CE FEEDER 
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lllVLA--PRODUCE ONE COW-CALF UNIT--CALF BORN NOV. 1• NOT CREEP FED, CQWS 
WINTERED ON NATIVE RANGE, SMALL GRAIN PASTURE<WINTER ONLY>, AND GRAIN 
SORGHUM STUBBLE WITH FORAGE SORGHUM AND COTTON SEED CAKE, CALF SALABLE 
JULY 20 AS A GOOD-CHO I CE FfEDER 

141TTA--PRODUCE ONE GOOD FEEQER STEER--BOUGHT OCT, 15, WINTERED ON NATIVE RANGE 
AND COTTON SEED CAKE, SALABLE. OCT, 15 

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

143~TA--PRODUCE ONE GOOD FEEDER STFER--BOUGHT OCT, 15, WINTERED ON NATIVE RANGE, 
GRAIN SORGHUM ST~BBLE AND COTTpN SEED CAKE, SALABLE OCT. 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 . . . 

145T~A--PRODUCE ONE GOOD FEEDER STEER--BOUGHT OCT. 15, WINTERED ON SMALL GRAlN 
PASTURE AND GRAIN SORGHUM STUBR~E WITH FORAGE SORGHUM AND COTT.ON SFFD 
CAKE WHEN OFF SMALL GRAIN, SALA~LE MAY 1 FROM GRAZED-OUT SMALL GRAIN 

146TRA--PRODUCE ONE GOOb FEEDER STFER--BOUGHT OCT. 15, WINTERED DN SMALL GRAIN 
PASTURE WITH FORAGE SORGHUM AND COTTON SEED CAKE WHFN OFF SMALL GRAIN, 
SALABLE MARCH l . 

147TRA--PRODUCE ONE GOOD FEEDER STEER--BOUGHT OCT. 15, WINTERED ON GRAIN 
SORGHUM STUBBLE AND NAT1VE RANGE WITH FORAGE SORGHUM AND COTTON SEED 
CAKE WHEN OFF GRAIN SORGHUM STUBBLE, SALABLE MARCH 1 

BUY-SELl ACTIVITIES 
710SBA--SELL 1 BU. BARLEY 
730SSA--SELL 1 CWT. GRAIN SORGHUM 
760SWA--SELL 1 au. WHEAT 
800\olPS--SELL 1 AU>vi S'-1ALL GRAIN PASTURE(WINTER ,~ND GRAZE OUT) 
BOOWPW--SELL 1 AUM SMALL GRAIN PASTURECWINTER ONLY) 
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BlOSHA--SELL 1 TON ALFALFA HAY 
BOlBHA-~BUY 1 TON PRAIRIE HAY OR FORAGE SORG~UM 

llOSlA~-sELL 1 CWT. OF GOOD-CHOICE FEEDER STE!R OCJ. l 
llOHiA--SELL l cw,. OF GOOD~C~OICE FEEDER H~IFER orr. 1 
11oc1A--SEl,..L 1 CWT~ OF CULL cow FR01;1 SPRING CALVINr; ACTIVITY 
110~2A--SELL 1 cwj. OF GOOD-C~OTCF FFEDER STEER JULY 20 
110H2A.,,.-SELL i CWT. OF GOOD-CHOICF FF.EDER HEIFFR JULY 20 
110C2A--SELL i CWT~ OF CULL COW FROM FALL CALVING ACT1VITY 

141STA--BUY 1 CWT. OF:GOOD F~EDE~ STEE~. OCT. 15 
14051A--SELL ~ CWTo OF ciociD FEEDtR STEER MARCH 1 
140S2A--SELL 1 cwt. OF GOOD FEEDER STEER MAY 1 
140S3A--SELL l cw,. OF GOOD FEEOER STEER cicr. 15 

lllJAA~-HIRE 1 HOUR JANo-APRIL LABOR 
lllMjA--HIRE 1 HOUR ~AV-JULY LABO~ 
lllASA--HIRE 1 HOUR AUG.-SEPT~ LABOR 
lllODA--HIRE 1 HOUR_ OCT.-DEC. LABOR 

331BCA--C00NT t DOLLAR OF TOTAL CAPITAL 
32 lBCA--BORROW l ()OLLAR OF ANNUAL CAP IT AL 

· ~OVERNMENT PROGRAM ACTIVITIES 
61MOBA--DIVERT 1 ACRE OF MINIMUM 8°ARLEY DIVERSION 
63MDSA--DIVERT 1 ACRE dF MI~IMUM GRAIN SORGHUM DIVERSION 
66MDWA--DIVERT 1 ACRt OF MINIMUM WHEAT DIVERSION 
618DCA--DIVERT 1 ACRE OF ADD)TIONAL BARLEY DIVE~SION 
63SDCA~-DIVERT 1 ACRE OF ADDITIONAL GRAIN SORGHUM DIVERSION 
66WDCA--DIVERT 1 ACRE OF.ADDITIONAL WHEAT DIVERSION· 

610BCA--COLLECT PRICE SUPPORT PAYMENT O~ 1 ACRE OF BARLEY 
630SCA--COLLECT PRICE SUPPORT PAYME~T ON l ACRE OF GRAIN SORGHUM 
660WCA~-COLLECT WHEAT CERTIFICATES ON 1 ACRE OF WHEAT ' 

60TCA.--ALLOW 1 ACRE OF S~ALL ·GRAIN PASTURE TO SATISFY l ACRE_ OF THE DIVERTED 
ACREAGE REQUlREMENT . 
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60TCAW--ALLOW WHEAT CERTIFICATES-TO BE COLLECTED ON 1 ACRE OF GRAZED-OUT WHEAT 

60BFS.--SUBSTITUTE 1 ACRE OF' BARLEY FOR 1 ACRE OF GRAIN SORGHUM 
60BFW.--SUBSTITUTE 1 ACRE OF BAR.Lt:Y FOR 1 ACRE OF WHEAT 
60SFB.--SUBSTITUTE 1 ACRE OF GRAIN SORGHUM FOR 1 ACRE OF BARLEY 
60SFW.--SUBSTITUTE l ACRE OF GRAIN SORGHUM FOR 1 ACRE OF WHEAT 
60WFB.--SU~STITUTE 1 ACRE OF WHEAT FOR 1 ACRE OF-BARLEY 
60WI s.--SUBSTITUTE 1 ACRE OF WHEAT FOR 1 ACRE OF GQAI~ SORGHUM 



TABLE XV 

EXPLANATION OF THE CONSTRAINT ABBREVIATIONS USED IN THE 
LINEAR PROGRAMMING MODEL 

.L.AND 
9TO •• --ACRES OF TOTAL CROPLAND 
9CB •• --ACRES OF CLAY-a LANO 
~cc •• --ACRES OF CLAY-t ALNO 
9CD•.--ACRES OF CLAY-D LAND 
9CP •• --ACRES OF CLAY NATJVE PASTURE 
9LA •• --AC~ES OF LOAM-A LANO 
9LS••-•ACRES OF L04M-B LAND 
9!.Ce .~-A(RFS OF .i.OAM-C: LAN.O 
9LD •• --ACRES OF LOAM-D LAND 
9LP,.~-ACRES OF LOAM NATIVE PASTURE 

81HLIM•-ACRES OF ALFALFA PE~MlTTED BV THE ~ARM OPE~ATOR . 
LABOR 

llLJA.-MHOURS OF JANUARY-APRIL LABOR 
llLMJ.--HOURS OF M.AV-JULY (ABOR 
ll6AS.--HOURS OF AUGUST-SEPTEMBER LABOR 
llLODe--HOURS OF OCTOBER-DECEMBER LABOR 

<'.'.AP IT AL 
3CO,~--POLLARS OF TOTAL CAPITAL 
3COAe•~DOLLAR$ OF CAPITAL ADJUSTED TO AN ANNUAL BASIS 

CROP INVENTORIES 
7l13AP,·-f:llJSHEL5 OF BARLF.V 
73GSP.-~cwr. OF GRAfN SORGHUM 
76WHP.--BUSH£LS OF WHEAT 
801-iAY,•-lONS O.F PRAIRIE 1:iAV OR FORAGE ·SORGHUM 
8 lHAY , ..... TONS OF ALFALFA HAY 
73STa.--AUM•S OF OF GRAIN SORGHUM STUBBLE 
80MAR,--AUMfS OF OCT-MAR SMALL GRAIN PASTURE 
60MAY.-•AUM•S OF MAR-MAY SMALL GRAIN PASTURE 
86NP,,-~AUM•S OF NATIVE PASTURf 

LIVESTOCK INVENTORIES 
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11cs1.~-cwr. OF GOOD-CHOICE 49~ ~OUND FEEDER STEfRS SOLD OCT, 1 
llCHt.--cwr. OF GOOD-CHOICE 46rr POUND FEEDER HEtFERS SOLD OCT. 1 
11cc1.-~cw,. OF CULL cows FROM SPRING CALVING ACTIVITY 
11cs2.--cw,. OF GOOD-CHOICE 4$5 POUND FEEDER STEERS SOLD JULY 20 
llCHZ.--cw,. OF GOOO'!'CHOICE 4&0 POUND FEEDER HEIF!!RS SOLD JULY 20 
11cc2.--cw,. OF CULL cows FROM FALL CALVING ACTIVITY 

14$.B • , ... eCWT, ·Of GOOD 'rEl:'.OER STEERS BOUGHT OCT• 15 
14551,-~cwr, OF GOOD FEED!R STEERS $OLD MARCH l 
l4SS~.--cw,. OF GOOD F!£D~A STEERS SOLO MAY 1 
14SSl.~·CWT, OF GOOO FEEDPR STErRs SOLD OCT, 15 

GOVERNMENT PROGRAMS 
61B,,,•-ACRES OF BARLEY SAS~ 
6,s,,,--ACRES CF GRAIN SORGHUM BASE 
66W.,,~•ACR!S OF WHEAt ALLOTMENT 
60CA •• --ACRE.5 OF CONSERVlNG BASE' 



TABLE XV (Continued) 

61DMB.--ACRES OF MINl~UM AARLEY DIVERSION 
63DMS.--ACRES OF MINIMUM GRAIN SORGHUM DIVERSION 
66DMW.--ACRES OF MINIMUM WHfAT DIVERSION 

61DAB.--ACRES OF ADDITIONAL BARLEY DIVERSION 
63DAS.--ACRES OF ADDITIONAL GRAIN SORGHUM DIVERSION 
66DAW.--ACRES OF ADDITIONAL WHEAT DIVERSION 

61BP •• --ACRES OF BARLEY GROWN 
61BPL.--ACRES OF BARLEY WHICH QUALTFY FOR PRICE SUPPORT PAYMENT 
63SP.,--ACRES OF GRAIN SORGHUM GROWN 
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63SPL.--ACRES OF GRAIN SORGHUM WHICH QUALIFY FOR PRICE SUPPORT PAYMENT 
66WC •• --ACRfS OF WHEAT GROWN 
66WCLe--ACRES OF WHEAT WHICH QUALIFY FOR WHEAT CERTIFICATES 

60FAL.--ACRES OF IDLE AND/OR DIVERTED LAND 
60DLM.--ACRES OF WHEAT GRAZE-OUT !CAN AE USED AS CONSERVING ACRES, 

DIVERTED ACRES OR WHEAT FOR PURPOSES OF COLLECTING (EqTtFICATESI 

60BFSL--ACRES OF BARLEY WHICH CAN BE SUBSTITUTED FOR GRAIN SORGHUM 
60BFWL--ACRES OF BARLEY WHICH CAN BE SUBSTITUTED FOR WHEAT 
60$FBL--ACRES OF GRAIN SORGHUM WHICH CAN BE SUBSTITUTED FOR BARLEY 
60SFWL~-ACRES OF GRAIN SORGHUM WHICH CAN BE SUBSTITUTED FOR WHEAT 
60WFBL--ACRES OF WHEAT WHICH CAN BE SUBSTITUTED FOR BARLEY 
60Wf~L--ACRES Of WHEAT WHICH CAN 8~ SUASTITUTFD FOQ GRAIN SORGHUM 



TABLE XVI 

Tf-IE A MATRIX AND THE OBJECTIVE FUNCTIONS USED IN THE LINEAR PROGRAMMING MODEL 

l 2 3 4 5 6 7. 6 9 10 ll. 12 13 14 1 
11.CBA 71.CCA 71.COA 71.t.AA 71.LSA 71.L<:A 71'.LOA n.CBA 73.CCA 13.COA · 73.LM 73.LBA 73.LCA 73.LOA 76.C1lA 

neJ= 1 18.19 17.49 16.99 18.39 17.99 17 .59 -.17.19 1-4. 63 13.83 n;,;3 ll. 31 10.91 10.-51 10.06 17. 79 
OBJ= 2 20.t,7 19.97 19.47 20. 8'7 20.47 20 .• 07 19.67 1·6.99 i6.19 15.79 13.67 13.27 12. 87 12.42 20.21 

l 9TO •• r.oo 1.00 1.00 1.00 1. 00 1 • .00 · 1.00 1.mi 1.00 1.00 1.00 1.00 1. 00 1.00 1.00 
2+ 9CB •• 1.00 . · l.OQ 1.on 
3+ qcc. ~ 1.00 1.00 
4+ 9CD •• 1 •. 00 1.00 
5 9CP •• 
6+ qLA ... 1.00 1.00 
7+ 9LR •• 1.00 1.00 
B+ 9LC •• .l.01l 1.00 
9+ 9Ltl •• 1.00 1.00 

10 9LP •• 
11+81Hl!M 
12+1 ILJA. 0.12 0.12 0.12 0.12 0.12 · 0.12 0 .. 12 0.12 o. 72 ·o.n o~ 12 0.12 o. n 0.72 0.12 
13+11LMJ. 0.95 0.95 o.95 o._95 0.95 .0.95 0.95 0.94 0.94 · 0.94 0.94 0.94 o.·94 0.94 0.95 
14+ l lLAS •. o.-58 0.58 O. 5R 0.58 0.58 o. 58 .• o.s0 0.12 0-.12 0.12 o. 12 o.·12 0.12 0.12 0.58. 
15+llLOO. 0.18 0.18 0.18 0.18 0.18 0.18. o.ia 0.18 
-16 3CO •• l~.19 17.49 16.9• 1e.3q 17.99 11·.59 17.19 '14.65 13.83 13,·43 n.n 1-0.91 10. 51 10.-06 17.79 
17 3COA. 8.07 8.01 A.07 8.07 8.07 A.·07 8~07 5,.25- . 5. 25 5_.25 3. 79 3. 7•i 3.79 3. 79 ll.07 
18 71SAP. -32.00 ·25.00 _:20.00 ·34.00 -30.00 -26.00 -22~·00 
19 73G5P. ·16.80 -12.•32 -8.96 -17.n ·15.68 -13.44 -10.64 
20 76WHP. -28.00 
2'l SOHAY. 
22 81HAY·. 

-0.20 23+73ST8. .• 0,20· -o. 21) -0.20 -0.20 -0.20 -0.20 
24+80MAR, -0.70 -0.50 -0.40 -o. 70 -0.60 ~0.5·0 -0.40 -0.70 
25+llOMAY. 
26+86NP. • 
21 11c5·1. 
28 llCHI. 
29 UCCI. 
30 11c52. 
31 llCH2. 
'2 llCCZ. 
33 1458 •• 
34 14551. 
'5 14552. 
36 l4SS3. 
3.7+618 ••• 1.00 1. 00 1.00 1.00 1.00 1.00 r.oo 
38+63S ••• 1.00 1.00 1.00 1.00 1. no 1.00 1.00 
39+66W ••• 1.00 
40-60CA •• 
41 61DMB. 
42 63DM5. 
41 660MW. 
44+61DAB. 
45+b3DAS. 
46+660AW. 
47+6JBP •• -1.00 -1.00 -1.00 -1.00 -1 •. 00 -1.00 -1.00 
·48+61BPL. 
4q+r,3SP •• -1.00 -1.00 -1.~o -l.-00 -1.00 -1.00 -1.00 
50+63SPL. 
51+66WC •• -1.00 
52+66WCL. 
"53-60FAL. 
54+600LM. 
55+60RFSI 
56+f'IOBFWL 
57+fiOSFBL 
58+bOSFWL !--' 
59+60WFBl !-' 
60+60WFSL O'\ 
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-
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

76;CCA 76.CDA 76; LAA 76.L:-1A 76.LCA 76.-LDA 803CB A 803CCA 803COA 8031 AA 803LBA 803l CA 803LOA Bl.CSA Bl. CCA 
OBJ• l 17.09 16.79 17.41 l 7 .11 16.81 16 .. -51 31.28 28. 78 25.78 32. 76 zq. 1ti Zb.U, 23. 76 32. 01 2R. 26 
[)BJ= 2 19.57 l 9 .2 7 19. 8_9 1g.59 19.'29 18 .<>o 36.40 31.90 28. 90 35088 32. 88 20.88 lb. RB 36. 35 32. 6!) 

I 9Tf1 •• 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 !. 00 1. 00 
2+ 9CB .... 1.00 1. 00 
3+ 9CC ... 1.00 1.00 1.00 
4+ 9( o •• 1.00 1.00 
5 9CP •• 
n+ 9LA •• 1. 00 t.00 
7+ 9L O •• 1.00 1.00 
8+ 9LC ... 1.00 1.00 
9+ 9l o •. 1.00 1. 00 

JO 9LP ... 
ll+BlHLIM 1. 00 1.00 12.+-llLJA:. 0.12 o. 12 0.12 o. 12 0.12 0.12 0.11 0.7? 0.-7-2 0.'7?' o. 72 o. 72 o. 72 o. 15 o. 15 
13+.lllMJ. 0.95 o. 95 0.95 o. 95 o. 95 0.9'5 ·-0.66 -0.66 o.66 0.66 o. 66 0.66 0.66 2.63 2.63 14+1 lLAS. 0.58 0.58 0.58 0.58 o.sg 0.58 1.45 l.45 15+1 llno. 0.18 0.18 · 0.18 o. 18 o. 18 a.ts 1. 20 1. 20 1.20 1. 20 1. 20 l. 20 1.20 
16 3CO •• n.oo 16.79 17.4-l 17. n 1·6.-Rl 16; 51 26.26 23. 38 21.46 24.66 ??. 74 20. 82 18. 00 32; 01 2 8. 26 
17 3COA. A. 07 8. 07 7. 80 7. RO. 7. 80 7.80 6. 02 6.02 & .. 02 4. 55 4. 55 4.55 4 • .55 4.31 4.31 
18 71BAP_. 
19 73GSP. 
20 76W-HP. -21.00 -16.00 -28.00 -25. 00 -22.00 -18.0C 
21 SOHAY. -2.60 -2.00 ~1.60 -3.00 -2. 60 -2.20 -1.80 
22 SlHAY. -2.50 -2.00 
23+73--STB. -0.20 -o. 20 -0.20 -0.20. ~0.20 -o. 20 -0.20 -Q.20 -o .. 20 
2"t+BOMAR./ -D.50 -0.40 -o. 70 -o. 60 -o.5a -0."40 
25+'80MAY. 
26+86NP •• 
2? llCSl. 
28 l lCHl. 
2<J llCCI. 
30 11CS2. 
31 llCH2. 
32 llCcZ. 
33 14SB •• 
34 14SS!. 
35 14SS2. 
36 l4SS3. 
37+618 ••• 
~R+63S ••• 
39+-66W ... • 1.00 1.00 l. 00 l. 00 1. 00 1.00 
40-60CA ... 1.00 1.00 l. 00 1.00 
41 61DMB. 

1.00 1. no l. 00 1.00 1.00 

42 630MS. 
41 660MW. 
44+610-1\ti. 
45+63DAS .. 
46-+660AW. 
47+-61HP ... 
48+6 lBPL. 
4g.6-3SP •• 
50f-61SPL. 
51 +66h'C •• -1.00 -1.00 -1.00 -1. 00 -l. QO -1.no 
52+66WCL. 
53-60FAL. 
54+600LM. 
55i--60BFSL 
56+6CFffWt 
57+6CSFBL 
58+60SFril I-' 

I-' 59+60WFRL 
-..,J 60+"60_wFSL 
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31 32 31 34 35 3t, ·37 
' 

38 39 40 41 42 43 44. 45 
RI.LAA 81·.LRA 81.LCA 800CBA BOOCCA AOOCDA 800LAA BOOLSA BOOLCA. 8001 DA 85.(BA 85.CCA 85.COA 85.t.AA 85.LRA 

ORJ: 1 31.05 29.55 .28.05 · 12.49 12.49 {2.49 12.49 12 .• 49 12.49 i2.49 II.AA 11. 88 II.AB 11.06 11.06 
ElBJ= 2 35.39 33.89 32.39 · 14.97 14.97 t4.97 14;q7 14.97 14.97 14.97 l!. 79 13. 79 13. 79 12.97 12.97 

I 9TO •• 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.oa 
2+.9CB •• 1.00 1.00 
3+ 9CC •• 1.00 1.00 
4+ 9CO •• 1.00 1.00 
5 9CP •• 
6,o. 9LA •• 1.00 1.00 1.00 
7+ 9LS •• 1.00 1.00 1.00 
8+ 9LC •• 1.00. 1.00 
9+ 9LO •• I.GO 

10. 9LP •• 
11+81Hl[M 1.00 1.00 1.00 
12+ l lLJA. 0.15 0.15 o.1s o. r2 .0.12 0.12 0.12 0.12 0.12 o·.12 1. 02. 1.02 1. 02 1.02 1.0? 
13+11L'1J. 2.63 2.63 2. 63 0.95 0.95 0.95 o .• 95 · o.95 0.95 ci.95 0.36 0.36 o. 3.6 0.36 o. 36 
l4+11LAS. l.4S l.45 1.45 .o. 58 0.58 0.58 o.~e 0.58. o.se U.5-13· 
l5+11LOO. O. IR 0.18 o.-1a .0.18 o.18 O. IR 0.18 
16' 3CO •• 31-.05 29.1;5 · 2ij,05 12.4q I2.40 12 .4Q · 12.49 12.49. !2.49 12.49 1.l. 88 11. RR n. 88 11.06 11.cs 
17· 3COA. 2.95 7.95 2.95 7.7'9 7.79 7.79 7.79 1. 79 7.19 1. 79 5;·% 5; 56 5.56 5.26 5. 2, 
18 7l8AP. 
19 73GSP. 
20 76WHP. 
21 BOHAY. 
·22 81HAY. -2.60 -2.40 -2.20 
23+73STB.; -0.20 -0.20 -0.20 
?-4+80MAR. -0.70 -0.-50 -0.40 -0.70 -o.bO -o.so -0.40 
25+BOMAY .. -1. 70 -1.50 -1.40 -1.90 -1.ao -1. 70 -1.60 
26+R6NP •• -2.10 -1 •. 90- .:.1,ao -2.40 -2.20 
71 llCSI. 
28 llCHI.-. 
29 llCCl. 
30 ncs2. 
31 HCHZ. 
32 ucc2. 
H 14SB •• 
34 14SSI. 
35: 14SS2-. 
36 l4SS3, 
37+618 ••• 

·38+63S ••• 
39+66W ••• 
40-60CA •• 1.00 1.on 1.00 1.00 1.00 1.00 1.00 -
;,f 610MB. 

1.00 1.00 1.00 1. 00 1.00 1.00 1.00 1.00 

42 63DMS. 
43 b60MW. 
·44+610AB. 
45+63DAS, 
46+660AW. 
47+61BP •• 
48H,1BPL. 
49+63SP •• 
50•63SPl. 
51 +66W-C •• 
~2+66WCl. 
53-60HL. 
54-+hOOLM. -I.OD -i.oo -1.00 -I.GO -1.00 -1.00 -1.00 
';5+60.BFSl 
56+60ijFWL 
57+60SF8L 
?8·+6CSFWt ...... 
59+60WFBL ...... 
60+60WrSL 00 



TABLE XVI (Continued) 

46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 
85.LCA A5.t.DA 85WCBA 85WCCA 85.WCDA 85WlAA 85WLBA A5WL-CA 85WLOA l 2 ·3 4 5 6 

DBJ= l 11.06 11.06 ll.88 11. 88 11.aa ll.06 11.06 ll .06 11.06 
OBJ= 2 12.97 12.,17 13.79 13. 79 13. 79 12.97 12.97 12.97 12.97 

l 9TO •• -i.oo 1.00 1.00 1.00 . 1.00 1.00 1.00 !.00 1.00 
2+ 9CB •• 1.00 
3+ 9CC •• 1. 00 
4+ 9CO •• 1.00 
5 9CP •• 
6+ 9LA •• 1.00 
7+ 9LAo. 1.00 
8+. 91.C .... 1.00· 1.00 
Q+ qLo •• 1.00 1.00 

10 9LP •• 
11+81HLIM 
12+1 ILJA. 1.02 1.02 1.02 l. 02 1. 02 1.02 1.02 1.02 1.02 
B+llLMJ. 0.36 .0.3b o.36 0.36 o. 36 0.36 o.3-6 0.36 0.36 
14+11LAS. 
15+ltLOO, 
i6 3CO •• 11.e& ll.06 ll.88 II.BB LI. 88 tl .06 n.06 u;06 ll.06 
17 3COA. 5.26 5.26 5.56 5. 5b 5_;_56 5.26 5.26 5.26 5.26 
·I-8. 71BAP. 
19 73GSP. 
20 76WHP. 
21 BO HAY. 
22 BltiAY. 
23+73STB. -2.10 -1.90 -1;00 -2.4·0 -2.20 -2.00 -I.BO 
24•60MAR. 
25+80MAY. 
26+86NP •• -2.00 -1.e_o 
27 l lCSI. 
28 IICHI. 
29 i lCCl. 
30 11-cs2. 
31 llCH2. 
12 11cc2. 
33 14S8 •• 
34 14S51. 
35 l4SS2 • 
. 36 l4SS3. 
37+618 ••• 
38+63S ••• 
39+66W ••• 
40-60CA •• 1.00 1. 00 
41 61DMB. 
42 63UMS. 
41 660MW. 
44+6!DAB. 
45+630A$. 
46+66DAW. 
47+61BP •• 
48+61BPL. 
lt9+63SP •• 
50+63SPL. 
5!+66WC •• 
52+66WCL. 
53-60fAL. 1.00 1:00 !. 00 1.00 1.00 1.00 1.00 
54+60DLM .. 
55•608"FSL 
56+608FWL 
57+605FBL 
58+60SFWL ~..., 
59+60Wf.Bl I-' 60+60WFSL 

"° 



rrABLE XVI (Goutinued) 

_______________ ,,,_,,, ------ . - -------· 
61 62 63 64 65 66 67 68 69 7G 71 72 73 74 75 

7 8 60FALL 86.CIA 86.llA l !IRTA l 12R TA "!!3R TA 11 lVLA 141TTA l4 2TTA 143TTA l44TYA_· 145TVA l4-6TRfl 
OBJ= 1 2 .oo IR .60 18.60 13.80 14. 22 17.55 17. 55 17. 55 9.4-5 9.45 8. 21 
08J= 2 2. 00 18~60 18.60 13. 80 14.22 17. 55 17. 55 17 .• 55 9.45 9.45 8. 21 

.! 9TO. • 1. 00 
2+ 9CB •• 
3+- 9Ct.·. 
4T 9CO ... 
5 9CP •• 1. OD 
6+ 9LA •• 
7+ 9LB •• 
B+ 9LC •• 
-9+ 9LO •• 

10 9lP •• 1.00 
J 1+81-Hl JM 
12•1 llJA. 8.10 q. 53 8.10 4. 94 2. BO 3. 60 2.80 1.50 1.20 1. ~2 
13+11-l.MJ. 1.12 1.12 l ~ 1-2 l.04 1. 50 1. 50 J.50 l. 02 1. 02 
14+11LAS. 0.36 0.36 0.36 1. 00 1. 00 1. 00 1.00 
15+1 lLOD .. 1.58 I. 511 I. 58 5. 78 2. 30 2.40· 2. 30 1.14 1.04 1. 14 
16 3CO •• ·205.?7 205.27 200. 46 20.0~ 46 11 g. 10 11 8. 10 118. 10 110.11 11 o. 17 109.42 
17 3COA. 201.00 2 01.00 lg7.42 197. 42 114.07 114.07 114. 07 6,.11 63.17 40.0ll 
18 71BAP. 
19 73GSP. 
20 76WHP,, 
2.1 BOHAY. 0. 02 0.75 o. 28 0.42 0.02 o. 80 o. 02 0.45 0.02 0.33 
22 81HAV. 
23+73STB. 1. 70 !. BO I. 00 
24+80MAR. 2.. BO 2. 80 1.40 1.40 2.40 
25+BOMAY. l. 1t0 1.40 
26+86NP ... - -1. 00 -1. 20 13.40 11. 40 11.00 9. 00 6. 70 4-. 90 -4. qo 0.50 o. 50 o. 50 
27 llCSI. -2.13 -2.13 -2.13 
28 l!CHI. -1.79 -1.29 -1.29 
29 llCCI. -1. 18. -1.18 -1.18 
30 l 1CS2. ~2.00 
31 11CH2. -1.29 
37 ncc2. -1. 18 
33 1458 •• 4.50 4. 50 4.50 4. "50 4.50 4.50 
-34 14SS1. -s. 94 
35 l4SS2. -7.08 -1.og 
36 14Ss-3. -7. 67 -7. 67 - 7. 67 
37•618 .... 
38+635 .... 
39+-66W .... 
40-60CA •• 
41 610MB. 
42 630MS .. 
43 660MW. 
44+610AB. 
45+630AS .. 
4.6+660AW .. 
47+61BP •• 
48+618Pl. 
49+63SP •• 
50+63SPL. 
51+66WC ... 
57.+66WCL .. 
53-60FAl. 1.00 
54+60DLM .. 
55+6CBFSL 
'56+608FWL 
57t-6CSFBL 
5B+60SFWL j,-' 
59+60WFBL f\) 
60+60WFSI_ 0 



TABLE XVI (Continued) 

------------·--------------------~--... --·----------------· 
OBJ= I 
OBJ= 2 

l qTn •• 
2+ 9CB •• 
3+ 9CC •• 
4+- 9CO. -.. 
5 9CP •• 
6+ CJLA •• 
7+ 9L 8 •• 
8+ 9tC •• 
9+ 9LB •• 

10 9LP •• 
ll+81Hl'lM 
12+1 l.LJA. 
13~11LMJ. 
14+1 lLAS. 
15+1 lLOD .. 
16 3CQ •• 
17 3COA. 
18 71BAP. 
19 73GSP. 
20 76WHP o 

21 80HAY. 
-22 BlHAY. 
23+73STB. 
24+80MAR. 
25+-BOMAY ~ 
26+86NP •• 
77 llCSI. 
28 l l(Hl. 
29 !ICC!. 
30 11cs2. 
31 11CH2. 
32 11cc2. 
33 1458 •• 
34 14SS1. 
35 l4SS2. 
36 l4SS3. 
37+61'8 ••• 
38+-63$ ..... 
39+-66W ..... 
40-60CA ... 
41 6LD~R. 
42 63DMS. 
43 66D"'IW .. 
44+61DAB. 
45+63DAS. 
46+66DAW. 
4 7+6 l8P ... 
48+61RPL. 
4q+63SP ... 
50+63SPL. 
51+66WC •• 
52+06WCL .. 
'i3-60FAl. 
54+60DLM .. 
55+60BFS.l 
'56+60BFWL 
57+60SFBL 
5A+60SFWl 
59+6CWFBL 
60+60WFSL 

76 77 78 79 80 
147TRA I 2 3 4 

14.90 
14.90 

2.12 

2.30 
116.11 
41. 36 

0.02 

3.10 

0.5b 

4.50 
-5.94 

81 82 83 84 85 86 87 
71-0SBA 730SSA 760SWA 800W PS BOOWPW 81 OSHA BO l BHA 
-0.85 -1. S.5 -1. 20 -7.00 -7.00 -22.so 17.00 
-0.85 -.1. 65 -[. 20 -7. 00 -7 .oo -22. 50 17.00 

17.00 
8, 50 

1.00 
1. 00 

1.00 
-1. 00 

1.00 

o. 50. 1.00 
o. 50 

88 89 
1 2 

90 
11 OS l A 
-27 .oo 
-2 7 .oo 

1.00 

I-' 
f\) 
i-' 



TABLE 

91 92 q3 94 95 96 
I lOHl-A llOClA llOS2A l 10H2A ll0C2A l41STA 

OBJ= I -25.00 -13.00 -2R. 30 -26,30 -14.00 27 .oo 
08J= Z -25.00 -13.00 -za.30 -26. 3J -14.00 21 .• 00 

I 9TO •• 
Z+ 9CB •• 
3+ qcc •• 
4+ 9CO •• 
5 9CP •• 
ft+ 9LA .... 
7+ 9L R •• 
8+ enc ... 
9+ 9LO •• 

10 9LP •• 
11+8 IHLIM-
12+1 lLJA. 
13'1 lLMJ. 
l4+llLAS. 
15+11LOO. 
16 3CO •• 
17 3COA. 
16 71BAP. 
19 73GSP. 
20 76WHP. 
21 BOHAY. 
22 61HAY. 
23+73STR. 
24•BOMAR. 
25HIOMAY-.. 
2b+86NP •• 
27 llCSl. 
ZR llCHl. 1.00 
29 llCCl. 1.00 
30 l!CS2. 1.00 
31 llCH2. 1.00 
32 11cc2. 1.00 
33 l4SR •• -1.00 
34 l4SS1. 
35 14SS2. 
3h l4SS3. 
37+61R ••• 
36+635 ••• 
39+6b.W ..... 
40-60C.A •• 
41 61DM!l. 
42 630MS. 
43 6bDMW. 
44+61DAB .. 

· 45+630AS. 
46+660AW. 
47+61BP •• 
48+618PL. 
4q+63SP •• 
50+63SPL. 
51+66WC •• 
52'"66WCl • 
5.3-60FAl • 
'5.4H,OOLM. 
55+60BFSL 
56+6CBFSL 
57+6-0SFBL 
5A+60SFWL 
59+60WFRL 
60+60WFSL 

XVI (Continued) 

97 96 99 100 101 102 
17<JSIA l40S2A 140S3A l 2 
-25.00 -25.00 -24.00 
-25.00 -25,00 -24.00 

1.00 
1.00 

1.00 

103 104 
3 l llJAA 11 IMJA 

1.50 1. 50 
1. 50 1 •. 50 

-1,00 
-1.00 

1. 50 1,50 
o. 75 o. 75 

105 
11 USA 

l. 50 
l,50 

-1.00 

1.50 
o. 75_ 

I-' 
!\) 
l\) 



TABLE XVI (Continued) 

1(16 107 I OR 109 110 111 112 113 114 115 116 117 118 119 120 
.I il09A l 2 HlBCA 321 BCA &lMDBA 6 3~0SA 66MDWA 61BOCA 63SOCA 66WOCA 6l08CA 630SCA 6GOWCA 60TCA. 

OBJ= l 1. 50 o. 07 -11.42 -13.91 -16. 94 -5.08 -7.31 -36. 86 o.oo 
08J= 2 ·1. 50 0.01 -l!.42 ~13.91 -16.94 -5.0R -1. 31 -36. 86 

1 9TO •• 
2+ 9CB •• 
3+ 9CC •• 
4+ 9CO •• 
5 9CP •• 
6+ 9LA •• 
7+ 9L8. • 
B+ 9LC •• 
9+ 9l0. • 

10 9LP •• 
1!+81HLIH 
12+llLJA. 
13:.Cl!lMJ. 
l4+1lLAS. 
15+1 lLOO. -1.00 
16 3CO •• 1.so -1.00 
17 3COA. o. 75 --1.00 
18 7lBAP. 
19 HGSP. 
20 76WHP. 
21 80HAY. 
22 BlHAY. 
2'+73STR. 
24+80MAR. 
25+80MAY. 
26+B6NP •• 
27 llCSI. 
28 l!CHI. 
29 llCCl. 
30 11CS2. 
3-l .l!CH2. 
32 !ICC2. 
33 14SB •• 
34""14551. 
35 14552. 
36 14553; 
37+618 ••• 1.00 1.-00 
38+635. • • 1.00 1.00 
39+66W •• • 1.00 
40-60CA •• .:.1.00 
41 610HB. 1.00 
42 630M5. 1.00 
43 h6DMW. 1.00 
44+610AB.· 1.00 
4'5+630AS. 1.00 
46+66DAW. 1.00 
47+61AP •• 1.00 
48+61RPL. 1.00 
49+63SP •• 1.00 
50+63SPL. 1. 00 
51+66WC •• 1.00 
52+-66WCL. 1.00 
53-60fAL. -1.00 --1.00 -1.00 -1.00 -1.00 -1.00 1.00 
54+60DLM. 1.00 
55+608FSL 
56+608FWL 
57+605FBL 
5B+60SFWL 

!--' 59+60WFBL 
60+60WFSL I\) 

'-"' 



TABLE XVI (Continued) 

-·-------------
121 122 123 124 125 126 127 126 12S 110 131 132 133 134 135 

60TCAW 60BFS. 60BFW. 60SF B. 60SF \.ii. 6ClWFB. 60,.ffS .. 000000 000000 000000 SCB •• 9CC •• 9Cn •• ql A •• qu, •. 
OBJ= l o.oo o.oo o.oo o. 00 o. 00 o.oo o.oo 
OBJ= ? 

l 9TO •• 
2+ 9CB ... l. 00 
3+ 9CC ... 1.00 
4+ 9CO ... L. 00 
5 9CP •• 
6+ 9LA •• 1.00 
7+ 9l R •• L. CO 
8+ 9LC •• 
q~ 9lD •• 

LO 9LP",. 
lH·BlHLIM 
12 .. llLJA. 
l3+11LMJ. 
14+lllAS. 
lS+llLOD. 
16 3CO •• 
17 3COA. 
IR, 71BAP .. 
19 73G5P. 
70 76WHP • 
21 80HAY .. 
22 61HAV. 
23+73STB. 
24+80MAR .. 
21:i+BOMAY ... 
26+86NP •• 
27 llC51. 
28 llCHl. 
29 l!CC!. 
30 l!CS2. 
31 llCH2. 
,2 11cc2. 
33 l4SB ... 
34 1455.1. 
35 14552. 
36 14553. 
37+618,H. -1.00 -1.00 !. 00 1.00 
3R+63S ••• 1.00 -l.00 -1. 00 1. 00 · 
39H:,6W ••• 1. 00 1.00 1. 00 -1.00 -1.00 
40-60CA •• -1.00 
41 61DMA .. 
42 63DMS .. 
43 66DMW. 
44+61DAB. 
45+630AS. 
46+660A~. 
47+61BP." 
48+61BPL. 
49+63SP .. " 
50+63SPL .. 
51+66WC •• -1.0-0 
52+66WCL" 
53-60FAL .. 
54+60DLM. 1. 00 
55+60BfSL 1.0-0 
56+60BFWL 1.00 
57+60SFBL l. 00 
58+60SFWL l. 00 I-' 
59+601-oiFBL 1.00 !\). 
60+60WFSL 1.00 -i::-



OBJ= 1 
OBJ= 2 

1 qro •• 
2+ 9C8 •• 
3+ 9CC •• 
4+ 9-CO."' 
5 qcp •• 
6+ 9LA ... 
1-. ~LB.o 
8+ 9L c .... 
9+ 9l o •• 

10 9LP •• 
ll+81HLIM 
12+1 lLJA .. 
13 ... lllMJ. 
l4+11LAS. 
15+!1LOD. 
16 3Ctl •• 
17 3COA. 
IA 71BAP. 
19 73GSP. 
2.0 761-JHP • 
21 80HAY. 
22 Bl HAY,. 
23+73STB. 
24+80MAR.. 
25+80M/JY. 
26+&6NP."' 
21 11cs1. 
28 llCHl. 
29 llCCl. 
30 llLS2. 
31 11CH2. 
32 11CC2. 
33 14-SA •• 
34 l4SS1. 
35 l'-.SS2. 
36 l4SS3. 
37+618 ... 9 

38+635 ... .. 
3q+66W ••• 
40-6GCA •• 
41 610MA .. 
47 630MS. 
43 660MW • 
44+blDAB. 
45+630AS. 
46+66DAW. 
47+61BP •• 
48+6 lBPL. 
49+63SP ... 
50+63SPl .. 
51+66WC.,, 
52+66WCL. 
53-6CFAL. 
54+600LM. 
-55+60BFSL 
56+60RFWl 
57+60SFBL 
58+60SFWL 
59+60WFAL 
60+60WFSL 

136 
9LL. 

1.00 

TABLE XVI (Continued) 

.~~~~~--~"-~~~~~~~~~~~~~~ 

137 138 139 140 141 142 143 144 145 146 147 14~ 149 150 
9LO •• 81HL!M llLJA .. 11L"'1J. llLAS. lllOO,. 73STB .. A0"4AR. B0'1AY .. 86NP,... 6LB • .,. 635 ••• 66W.e. 60CA •• 

1.00 

l:i.00 
1. 00 

1. DO 
1.00 

1.00 

1 .• 00 
l.00 

1.00 
l. 00 

1.00 
1.00 

1.00 
-l.OD 

I-' 
i\) 
\Fl 



TABLE (XVI (Continued) 

------~"--· ,,___ ·----,..,--------
151 152 153 l 54 155 156 157 158 159 160 161 162 163 164 165 

6 lDAB. 630.\S. 66DA:N. 61BP .. ,. 6lBPL. 63SP •• 61SPL. 66WC .... 66WCL. 60FAL. oODLM. 60.SF SL 608FWL 60SFBL 60SFWL 
ORJ= l 
OBJ= 2 

l 9Tn ... 
2+ 9CB ... 
3+ 9CC .... 
4+ 9CO ... 
5 9CP •• 
6+ 9LA ... 
7+ 9LB ... 
R+ 9LC ... 
9+ 9LD .... 

10 91 P •• 
l l-+B 1H1.. IM 
l?.+llLJA. 
l3+1LLMJ. 
14+1 llASg 
15+11LOO. 
16 3Cfl •• 
17 3CQA. .. 
lB 71BAP. 
19 73GSP. 
20 76"'HP .. 
21 BOHAY. 
12 8iHAY 0 

23+.73STB .. 
24+80MAR. 
25+80MAY .. 
26+86NP.g 
27 llCSI. 
28 llCHl .. 
29 llCCl. 
30 llC52. 
31 LICH2. 
32 IICC2. 
H 1458 •• 
34 l4SS1. 
35 14552. 
36 14553. 
~7+618 .... 
38+63S .... 
39+66W., •• 
40-60CA ... 
41 61DMB .. 
42 63DMS ~ 
43 660MW .. 
44-H,lOAB .. 1.00 
45+630AS .. 1.00 
46+660AW .. 1. 00 
47+61RP •• l. 00 
48+61BPL. l. 00 
49+63SP •• 1. 00 
50+63SPL. 1.00 
5J+66WC •• 1.00 
52+66WCL .. l. 00 
S3-60FAL. -1.00 
54+6GDLM. l. 00 
55+60BFSl l. 00 
56+60RFWL l. 00 
57+1:,QSFBL 1.00 
58+60SFWL l.00 !-' 
59+60WF8l I\) 
60+fl0WFSL O'\ 



TABLE XVI (Continued) 

4 

166 167 
60WFBL 60WF SL 

OBJ= I 
OBJ= 2 

l 9TD •• 
2+ 9CB •• 
~• 9CC •• 
4+ 9CD •• 
5 9CP •• 
64- 9LA •• 
7+ 9LR •• 
8+ 9LC •• 
g+ 9l o •. 

10 <>LP •• 
ll+SIHLJM 
1 2• l ILJA. 
13+1 llMJ. 
l4+llLAS. 
15•11LDD. 
lb 3cn •. 
17 3COA • 

. 18 718AP. 
19 73GSP. 

·20 76WHP. 
21 BOHA¥. 
22 81HAY. 
23•73Srn. 
24+80MAR. 
2'5+A.OMAY. 
,o+R6NP ... 
27 llCSI. 
28 IICHI. 
29 !!CCI. 
30 IICS2. 
31 11CH2. 
32 l!CC2. 
33 l4SR •• 
34 14551. 
35 14552. 
36 14553. 
37+616 ••• 
38+63S .... 
39+66W ••• 
40-60CA., 
41 6!DMB. 
42 630f.l'S. 
43 660MW. 
44+1>1DAb. 
45+630AS. 
46+660AW. 
47+618P. • 
48+618Plo 
4q+63SP •• 
50+63SPL. 
51+66WC ... 
52+66WCL. 
53-60FAL. 
54+b01JLM. 
55+60RFSL 
56+60RFWL 
-; 1+nos FRL 
?8+60SF-WL i-' 
59+bOWFBL 1.00 r"I) 
60+60WFSL 1.00 -..::i 



128 

TABLE XVII 

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

"""'"·---
Constraint Non- Wheat W:heat and 

Abbreviation Parttc:lpation Only Feed Grain 

9T0o. 3·?1+.5 3?L1-.,·5 324.5 
9CBo. 1..~3.6 '(;.6 43.6 
9cc •• 69.a 6CJ. [j 69.8 
9CD •• 2fL2 ?g.2 28.2 
9GP •• 122.4 122 .1:f 122.4 
9LA •• 85.2 85.2 85.2 
913 •• 60.2 6Cio2 60 .. 2 
9LC,. 31.0 ;51 .o 31.0 
9LD •• 6.5 6.5 6.5 
9LP •• 113,J, 113.1 113.1 

81HL!M 6L~.9 64.9 64.9 
11LJA. 1+95.0 1~95.0 495.0 
11LMJ. 11-73.0 473.0 473.0 
llLAS. 330.0 3,30.0 330.0 
llLOD. !.1'?9 .o 429.0 429.0 
3co •• OoO o.o o.o 
;.C.OA. o.o o.o o.o 

71BAP. o.o o .• o o.o 
73GSP. o.o o.o o.o 
761:JHP. o.o o.o o.o 
80HAY. 0.;0 o.o o.o 
81HAY. o.o o.o o.o 
73S1'B. () .o o.o o.o 
80M!\R. 0.(J :Jo() o.o 
80MAY. o.o o.o o.o 
86NP •• ,).0 o.o o.o 
11CS1o o.o OoO o.o 
llCHl. o.o o.o o.o 
llCCl. o.o o.o o.o 
11cs2. OoO o.o o.o 
UCE2. o.c1 OoO o.o 
11cc2. o.o o.o o.o 
J.4SB •• J.O o.o OoO 
14::::,.Sl. OoC; :J. (') o.o 
14s2;2. o.o o.o o.o 
14ss3. o.o o.o o.o 
61B ••• 9999.0 9999.0 41.9 
63G ••• 9999.0 9999.C 27o9 
66 \l O • 0 9999.0 181+.9 184.9 
60CA •• o.o 20.9 20.9 
61D:{B. o.o o.o 8.38 
6;DMS. :J .o o.o 5.58 
66DMW. Cl .o ';?? .'?;5 2'7.'735 
61DAB. o.o 0 .o 12 0 5t7 
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TABLE XVII (Continued) 

Constraint Non- Wheat . 1tJ"11eat and 
Abbreviation Participation Only Feed Grain 

63DAS. o.o o.o 8.37 
66DAW. o.o 9:2.45 92.45 
61BP •• o.o o.o o.o 
61:SPL. o.o o.o 20.95 
63SP •• o.o o.o o.o 
63SPL. o.o o.o 13.95 
66wc •• o.o o.o o.o 
66WCL. o.o 79.507 79.507 
60FAL.· o.o o.o o.o 
60DLM. o.o o.o o.o 
60BFSL o.o o.o o.o 
60BFWL o.o o.o o.o 
60SFBL o.o o.o o.o 
60SFWL o.o o.o o.o 
60WFBL o.o o.o o.o 
60WFSL o.o o.o o.o 



TABLE XVIII 

FORTRAN SOU:2.C:S LIE~TING FOR THE INFORMATION LOADING PROGRAM (INF'OLD) 

, ... ---~ --· -~·-------· 
!SN SOURCE STATEMENT 

O S IBFTC INFO LO 
l OIMf~SIDN SIG(llvSEG(lJ),ND(65,2),NFfl71,2l,AlTCfl7Jy3). 

1ALTBl651,SIGNN(65l,COST(80,14l,COST11121,VIELDl65,~l,~COSTl5,21 
2 DIMENSION Al65,l701,Bl65l,Cll701,KOl61,Xll701,Plo5l,JH(651,XXl65l, 

1Vl65l,PE1651,Fl42251 . 
3 DATA SIGill,SIGl21,SIGl1l/1H+,lH-,lH I 
4 DATA SEG1ll,SFGl21,SEGl31,SEGl41,SE,15l,SEG16l/4HROW.,2HI0,4H ••• c, 

5 
6 
7 

10 
11 
14 
15 
17 
20 
21 
24 
27 
30 
33 
34 
35 
40 
43 
44 
45 
46 
47 

c 
50 
51 
54 
55 
60 
61 
62 
63 
64 
67· 
70 
71 
72 
75 

100 
101 
102 
103 
110 
111 
114 
117 
120 
121 

12HON,4HMATR,2HIX/ 
DATA SEC I 71 ,SEG IR I ,SEG( 91 , SfG I 10 l/4HRHS V, 2HEC, 4HEND*, 2H*"'I 
DATA NALT,NALT1/4HZZZZ,2HZZ/ 
00 l l=l,65 
DO l J=l,170 
All,Jl=O. 
llO 2 l=l,65 

2 ALTBl!l=O.O 
00 3 l=l,170 
DD 3 J=l,3 

3 ALTCI 1,Ji=O. 
4 REA015,51 SG,SGl,NME,N'-IE1 
5 FO~MAT(A4,A2,6X,A~.A2J 

IFISG.EO.SEGlll,AND,SGl.EQ,SEGt2ll GO TO o 
GO TO 4 

6 Ul=O 
7 READ 15,51 SG,SGl,NME,NMEl 

IFISG,EO.SEGl31,AND.SG1,EQ,SEG14ll GD TD B 
LIJ=LD+l 
NCOST(LD,ll=NME 
NCOSTILD,21=NME1 
GO TO 7 

8 M=O 
LOAD SLACK VECTORS BEGINNING IN COL. 131 
N=l30 

9 REA0(5910) SG,SGl.SN.NME,N~El 
10 FORMATlA4,A2,5X,Al,A4,A21 

IF(SG,EO,SEGl51,ANO,SG1.EQ,SEGl61l GO TO 1q 
M='l+l 
NDIM,ll=NME 

. NO(M,21=NME1 
SIGNN(Ml=SN 
!F(SN,EO.SIG(311GO TO 9 
N=N+l 
NF ( N, 11 =NME 
NF(N,2l=NME1 
IF(SN,EO,SIG!lll AIM,Nl=l,O 
!F(SN,EQ.S!G(211 AIM,Nl~-l.O 
N2=N 
GO TO 9 

lq N=O 
11 READ(5,12l SG,SGl,NM,NMl,NME,N~fl,XA,XAA 
12 FORMATl3(A4,A21,2Fl0,41 . 

IF!SG,EO.SEG(71,AND,SG1,EC,SEG(Bll GD TD 15 
IFINFIN,ll,EO,NM,AND,NFIN,21,EO.NMII GD TO 122 
N=N+l 

122 NF{N,ll=NM 
NFIN.,2l=NM1 

!SN 

122 
1Z3 
126 
130 
.131 
134 
135 
136 
141 
144 
145 
150 
151 . 
153 
1~4 
155 
15~ 
157 
164 
167 . 
172 
173 
174 
175 
200 
201 
204 
207 
212 
213 
214 
215 
216 
23-0 
231 
232 
233 
234 
235 
247 
243 
254 
255 
262 
263 
270 
271 
272 
304 
305 
310 
311 
312 
315 
316 

SOURCE STATE~fNT 

DfJ 13 LD=l,5 
IF I NM[. E~ ,NClJS TI LO, 11,AND. NMf 1, EO.NCDST ILD,21 IAL TC! N, LO l=XA 

13 CONTINUE . 
00 14 1=1,M 
IF(NME,E.Q,NDCl,ll,At,rD.NME·I.EC.NDll,211 GO TO 123 
GIJ TO 14 . . 

123 A( l,Nl=XA 
IF(XAA,E0,0,01 GO TO 14 
IF(N.GT,651 GO TO 14 
r"l=I-17 

·1FIIN.GT,91 GO TO 14 
VIELDIN, lllll=X·AA 

14 CONTINUE 
GO TO 11 

15 N=N2 
LD=C' 

lb I =O 
RfADl 5, 12)" SG, SGl ,NM,NMl ,NME ,N""lE l .,.XA 
IFISG.EO.SEG!91.AND.SGl,CO.SEG!IOII G1 TO 18 
l•INALT,EO,NM,AND,NALTl,EO.NMll GO TO 124 
Ll)=LD+·l 

124 NALT=NM 
NAL T 1=111'11 
IFILD,GT,ll GO TO 18 

17 l=l+l 
!Fll,GT.b51 GO TO 18 
.IF f ND 11, i I. EO. NME, AND.NO 11,21,EO.NME U ALT Bl I I =XA 
·!FINDll,ll,EQ,NME,AND,NDll.21,EQ.N~Ell GD TO lb 
GO TO 17 

18 CONTINUE 
W'llTEl6,l4ll 
Dfl 132 1=1,170 

132 WR I TE 16, 1311 I , I NF II , J l , J=l, 21 , I AL TC i I• J l , J= l, 3 l 
131 FQRMAT(lX,lb,4X,A4,A2,3fl5,41 

WRI TE(b,1411 
141 FORMATl!Hll 

TPRl=I 
IP0.2=15 

135 WO.ITEl6,1421(1,I=IPR1,IPR21 
142 FORMATl1Hl,10X,1513X,13,?Xll 

WR !TE I 6, 1361 I !"JF ([,JI, J=l ,71, I= I PRl, 1 PRZI 
136 FORMAT(1X,lOX,l5(2X,A4,A2ll 

WRITE(6,l43)(ALTCl!,11,l=!PR1,IPR21 
143 FORMAT( lX,6HOBJ= l,4X,l5F8,31 

WRITEl6,l441l4LTCll,21,l=IPR1,IPR21 
144 FORMAT(lX,bHOBJ= 2,4X,15F8.31 

DO 137 1=1,M 
137 WRITFl6,1381 l,SJGNNlll,INDII,Jl,J=l,21,IAII,Jl,J=IPRl,IPR2l 
138 FORMAT(1X,12,1X,Al,A4,A2,15F8,31 

IFI !PR2,GE,NI .GO TO 27 
IPRl=IPR1+15 
I PR2=I PR2+ 15 
IFIIPR2,GT,Nl IPR2=N 
GrJ TO 135 

27 READl,,5001 N~,NMl,(COSTl(ll,1=1,121 

!-' 
v-1 
0 



TABLE XVIII (Continued) 

----·----===---=--·---· ------·----· ...... ,,.-=::-=-.-·-· -~--==,.....,~...,....-,,,.........,~-·..._-e..,. -~----------= ""'-=-= 
!SN 

325 500 
326 
331 
332 2.a 
333 
336 
341 
342 125 
343 29 
345 
,46 
347 30 
351 
352 
353 31 
354 501 

355 
372 ,02 
,13 
374 503 
375 
40fr 504 
407 
424 505 
425 
426 
427 506 
430 
431 
432 

SOURC€ STATEMENT 

FORMATIA4,A2,12F6.2t 
IFICOST11ll.GE.q9.0) GD ro 31 
·r=o 
l=l+l 
11'1 I ,GT .801 GO TO ?7 
IFINM.EQ.NFII,ll.ANO.NMI.EO.NF11o211 GO TO 125 
GO TO 28 
DD 29 J=l·,3 
CBSTll,Jl=COSTllJI 
no 30 J=6, 10 
Jl=J-1 
COSTll,Jl=COSTllJll 
COST(l,lll=COSTl(lll 
GO TO 27 
WRITE(6,50ll 
~ORMAJf lHl,15X,2H44,6X,?H45,6X,2H46,lOX,2~47,lOX,2H5Ct6X,2H~l, 

14X,5H42+52,5X,2H54,6X,2H58,/l 
wRITE!f>,~021 11,INFll,Jl,J•l,2!,(CnSTll,Jl,J=l.141,l=l,RO) 
FORMAT(lX,13,lX,A4,A2,14F8.7J 
WRJTEl6,503J . 
FnRMATI lHl ,25HCOEFFJCIENTS OF VARIATION,'/1 
WRITEl6,5041 IIND(l,JJ,J=!,21,1=19,261 
FORMAT( lX,15X,9(2X,A4,'A2,2XI I 
WRJTE(6,5051 11,INFl!,JJ,J=l,21,·(y!ELD(I,JJ,J=l,91,I=!,6~) 
FDRMAT(lX,13,lX,A4,A2,4X,9Fl0.4J 
WRITEl41 A,ALTC,ND,NF,M.~.SIGN~.cnsr.vrELa 
W~ITEl6,506J 
FORMAT(lH0,12HTAPE WRITTE~I 
.REW IND 4 
STOP 
ENn 

1-.a 

'?! 



TABLE XIX 

FORTRAN SCURCI.: LISTING FOR THE GENERAL PURPOSE SUBROUTINE (FMPLAN) 

'""'"""'·"""'·'·'·•••- .-.~·-·..-=;,~•.-,,;•;=.,...,_,..,,._,~_.,cv-.·,~,,.,..--·-·--·'---=»-"""='~=.., =·"-""-"--~·--=~·- ~., . _,,,~- -=-"'·.:-:-=-=.:..=,..,-~-=~·-""··~=-.,.-: __ 
!SN SOURCE STATEMENT !SN SOURCE STATEMENT 

0 $IBFTC FMPLAN NODECK 
1 SUBROUTINE FMPLAN 

2 

3 
4 
5 
6 
7 

10 
11 
12 
13 
14 
15 

16 

21 
z",, 
31 

C FMPLAN GENERAL PURPOSE SUBROUTINE 
c 

c 

c 

COMMON A(65,1701,B(65),C(l70l,KOl6l,Xll701,P!65l,JH(651,XX(65), 
lY!651,PEl65l,E14225),ll,M,N,IOBJ,IRHS,IREV,IRVC,JSU6,SlGNNl65l, 
? Al TB! 6 51, Al TC ( 1 70, 31 , Nflf 65, 2) , NF I l 70, 2 I , COST! 80 ,14 l , Y l Ftn ! 6 5, q l, 
3FMMl181,GOV13,2l,lNFS,IDD,TPARAM,VL,IP 

DIMENSION FMTl151,VALlJE!3l ,COMB!<d,BALEl2l 
INOX=O 
YNOXX=O 
INFS=O 
ADD=0,001 
COMB 111 =3, 50 
COM8(21•0,05 
COM8Dl=20.0 
COMB(4l=0.05 
BALE ( 11 =4, 80 
BALEL21=2,70 
IF IREV•O DO NOT REVISE TH~ A,ALT8; AND C VECTORS 
IFIIREV.E0,01 GD TD 5400 
IF IREV=2 REVISE WITHOUT READING TAPE 
IFIIREV.E0,21 GD TO 5000 
READ (4} AoALTC9ND,NF,M.N,SICNN.COST,YIELD 
REWIND 4 

C REAO AND WRITE F.AR~ TITLE 
32 50QO REA015,58011 (FMM!ll,l•l,181 
37 5801 FORMAT(l8A4l 
40 WRITE ( 6,59011 (FMM( 11, 1•1, lll) 
45 5901 FORMATl1Hl,l8A41 
46 WR!TE(6,59021 
47 5902 FORMATllHO,SlHRHS ELEMENTS, COST REVISIONS AN0 1 A'MATRIX REVISIONS, 

ll/3X, 44HIVA I J K VALUE(ll VALUEl2l VALUE( 3),/1 
C READ AND WRITE RHS ELEMENTS, COST AND MATRIX REVISIONS 

50 5001 AEAD(5,58021 IVA,lrJ,K,IVALUEILl,l=l,3),(FMT!Ll,L•l,lOl 
65 5802 FORMATl212,2I3,3Fl0.4,10A4) 
66 WRITE(6,59031IVA,1,J,K,IVILUE(Ll,l•l,31,(FMT!ll,L•l,10l 
77 5903 FORMAT(lX,4!4,~Fl0.4,2X,lOA41 

100 IF(IVA.GT,141 GO TO 5200 
103 GD TO (5010,5020,5030,5040,5050,5060,5070,5080,5090,5100,5110,5l2t 

1,5130,51401,IVA 
104 5010 A(l,Jl=VALUE(ll 
105 GO TO 5001 
106 5020 ALTB!ll=VALUE(ll 
107 GD TO 5001 
110 5030 ALTCIJ,Il=VALUE(l) 
111 IF(K,EQ,Ol GO TO 5001 
114 ALTC!J,Kl=VALUE!ll 
115 GD TD 5001 
116 5040 !FII.E0,441 I=l 
121 IF(I.E0,451I=2 
124 !F!I,E0,46ll=3 
127 IFll,E0,5011=6 
132 IF!I,E0,5lll=7 
135 IF!I,EQ,42.0R,l,E0.5211•8 

140 
143 
146 
151 
154 
157 
162 
165 
166 5041 
167 
172 5042 
176 
177 5050 
200 5051 
202 
203 5060 
204 
205 5070 
206 5071 
210 
211 5080 
212 
213 
214 5081 
220 

c 
221 5090 
222 5091 
224 

c 
225 5100 
230 
231 
232 5102 

.233 5104 
23'• 
235 
236 5101 
240 5103 
242 

c 
243 5110 
244 
245 

c 
246 5120 
251 
252 

c 
c 
c 
c 

253 5130 
254 
255 5132 

IFII.EC.54) I=9 
lF!!.EC.58lI=lO 
IFll,EO,Ol 1=11 
IF!I.GT.~41 GO TO 5001 
IFIK.NE,01 GO TO 5041 
IF (VALUE 111. NE .O. 0 I COST! J, I l=VALUE I 11 
IFIVALUF(2l,NE,0,0l COSTIJ,ll•CDSTIJ,ll9COSTIJ,ll*VALUEl21 
GO TO 5001 
DO 5042 IA=J,K 
IFIVALUE!ll,NE,0,01 COST{IA,ll•VALUE!ll 
!FI 1/ALUE( 2 l. NE, o.ol COSTl IA, l J ~cosT.l lA, I )1-COSTI !A, I l*VALUE! 21 
GO TO ·5001 
DO 5051 IA=l,3 
COMBIIAl=VALUEIIAJ 
GO TO 5001 
COMBl4l=VALUEl11 
GO TO 5001 
00 5071 IA=l.2 
BALEIIAl=VALUEIIAl 
"O TO 5001 
DO 5081 JA=J,K 
!A= I-17 
AII,JAl•A!l,JAl+(AIJ,JAl~ YIELO!JA,Ili*VALUEllll 
!FIAi 1,JAI.GT,0,01 All,J41=0,0 
GO TO 5001 
PROJ YIELDS AND LOAN RATES 
DO 5C91 IA=l,3 
GDVIIA,Jl=VALUEl1AI 
GO TO 5001 
OELFTE ACTIVITIES J THRU K (ONLY J IS DELETED IF K=OI 
IF(K,NE,01 GO TO 5102 
JA=J 
GO TO 5104 
DO 5103 JA=J,K 
ALTCIJA,11=0.0 
ALTCIJA,21=0.0 
00 5101 IA=l,65 
A(IA,JAl=O.O 
CONTINUE 
GO TO 5001 
ADD A CONSTRAINT 
M=I 
ND( 1, l l·=FMTI 11 
GO TO 5001 
Ano AN ACTIVITY. IF K IS NON-ZERO N=J 
IFIK,NE.01 N=J 
NF(J,ll=FMT! 11 
GD TO 5001 
PLACE YIELDS OF MACHINE-HARVESTED CROPS IN VIELDl65,5) AFTER 
ZEROING YIELD(65,91 
COLUMNS 1-3 ARE GRAIN CROPS 
COLU~NS 4-5 ARE FORAGE CROPS 
DD 5132 Nl=l,65 
DO 5132 N2=l,9 
VIELDINl,N21=0.0 

:,......; 

\.N rv 



TABLE XIX (Continued) 

.......,,,,.,,.~. .,,,---.. ·......-:-=.,,.-·-----.. -=~-'"~"'°'--··---~·--==,·-·-""""'"""'-"""'=-· 

JSlll SOURCE STATEMENT 

260 00 5133 IA=l,K 
261 DO 5131 JA•l~65 
262 5131 vrELOIJA,Jl=YIELOIJA.Jl+ACIA,JAl*l-1.01 
264 5133 J=J+l . 
266 GO TO 5001 

C CONVERT CWT TO BU .FDR CUSTOM RATE COMPUTATION··-COUJMN ! 'OF'YIHO'. 
267 5140 DO 5141 JA=l,65 
270 5141 YIELDIJA,ll=YIELDIJA,ll*l,78571 
272 GO TO 5001 

C COMPUTE MACHifllE HIRE EKPENSE ANO PLACE COLS '• AND 5 OF ··cosr• 
C COMBINE RATE USED FOR COLUMNS 1-3 OF YIELD 

273 5200 00 5201 lA=l,3 
274 00 5201 JA=l,65 
275 IFIYIELDIJA,IAl,EO.O.Ol GO TO 5201 
300 CBU=O~O 
301 IFIYIELDIJA,JAl,LE,COMB!31) GO TO 5202 
304 CBU=IYIELOlJA,IAI-COMRl311*COMB{21 
305 5202 COSTIJA,41•COST(JA,4l+COMBlll•CBU+YlELD!JA,1Al•CG~B(4l 
306 5201 CONTINUE . 

C BALE .AND HAUL RATE USED FOR COLUMNS 4-5 OF YIELD 
311 DO 5203 IA=4,5 
312 00 5203 JA=l,65 
313 !FIY.YELDIJA,!Al,E0.0,01. GO TO 5203 
316 COSTIJA,51=COST!JA,5J+BALElll*YIELOIJA,!AJ+BALE!2l*YIELDIJA,!Al 
317 5203 CONTINUE 

·c TOTAL VARIABLE COSTS ANO PLACE IN COL 12 OF •cosr• AND COL l'ALTC' 
322 DO 5206 JA=l ,80 . 
323 DO 5205 IA=l,11 
324 5205 COSTIJA,121=COSTIJA,12l+COSTIJA,1Al 
326 5206 ALTCIJA,ll=COSTIJA,121 

C ADD IN FIXED MACHINERY COST ANO PLACE IN COL 14 OF 'COST.',2 'ALTC' 
330 DO 5208 JA=l,80 
331 00 5207 IA=I2,13 
332 5207 COSTIJA,14l=COSTIJA,l41+COSTIJA,1AI 
334 5208 ALTCIJA,2l=COSTIJA,14l 

C WRITE 'COST' 
336 WRITEl6,59171 
337 5917 FORMATl1Hl,34HDETAILED PRODUCTION ACTIVITY COSTS,/1 
340 WR!TE16,59041 
341 5904 FOR MA Tl l X, 2X, 7HTT CDOE, 5X ,2H44, 6X, 2H45 ,6X, 2H46,i2X, 2H4 7, l 3X, 2H50, 

l6X,2H51,5X,5H42+52,4X,2H54,6X,2H58,6X,2H00,/39X,12HMACHINE HIRE,/ 
235X,20H----~--~----------,/ 36X,7HCO~BINEI 

342 WRI.TEl6,59051 ICOMBlll,l=l,21,BALElll,CO"IB!31 
347 5905 FORMATl1X,35X,1HS,F5,2,2H/A,4X,4HBALE,/35X,3H+ S,F3,2,3H/BU,2X, 

11HS,F5,2,2H/T,40X,12X,5HTOTAL,/35X,4HOVER,F3,0,2HBU,l4X,5HMISC., 
211X,5HMACHY,3X,5HTAXES,4X,4HFRT,,9X,BHVARIABLE,4X,5HFIXEDI 

350 WRITEl6,59061 
351 5906 FCIRMATI 1X,29X,65HFERT- HAUL HAUL OPER. VET- OPE.R, 

l !LVSTK AND, 9X,26HPRODUCTN MACHINERY TOTAL! 
352 WRITEl6,59071 COMBl41,BALE!21 
353 5907 FORMATl2X,BHACTIVITY,4X,23HFEED SEED Ll~E S,F4,2,3H/BU,2X, 

llH$,F5,2,43H/T EXPENSE ~ED EXPE~SE ONLYI MKTG.,3X, 
25H-~~,3X,14HCOST COST,/1 

354 WRITEl6,5908! !l,INFll,Jl,J=l,21,ICOSTII,Jl,J=l,141,I=l,801 
371 5908 FORMATl1X,12,lX,A4,A2,3FB.2,F9,2,2Fl0,2,6F8.2,F9.2,Fl0,21 

ISN 

372 
373 
374 
315 
376 
377 

400 
401 
402 
403 
404 
405 

406 
407 
410 
411 
412 
413 
414 
415 
416 

417 
420. 
421 
423 
424 
426 

427 
430 
431 
446 
457 
462 
463 
41,4 
465 
466 
467 
470 
473 
474 

475 
500 
501 
502 
507 
510 
521 
522 

-----
SOURCE STATEMENT 

C COMPUTE ADDITIONAL DIVERSION PAYMENTS 

c 

c 

c 

c 

5250_ALTCfl14,ll=I0,20+GOV11,211*·45*GOVll,ll*l-loOI 
Al TCl114,2 l•Al TC ( 114, ll 
Al TC I l 15,.l l=I0,53+.GOVl2,211*•45*GOVI 2, l l*l-1,01 
ALTClll5~21•ALTCl115,11 
Al TCI U6, l l=GOV13, 21*, 5*GOV-13 ,1 H·l-1,0 I 
ALTC.lll6,2l=ALTClll6,ll . . 
COMPUTE PRICE SUPPORT AND CERTIFICATE PAYMENTS 
lll TCl ll 7, 11= .• 20*GOVI l, 11*1-l,O I 
ALTCl117,2l•ALTCl117,ll 
Al TCI 118, 11=,53•GOVl2,l I *l-1,01 
ALTCI ll8,2l•Al TClllB·,ll 
ALTClll9,ll=l,36*GOVl3,ll*l-l,OI 
ALTCl119,21:ALTCl119,ll 
COMPUTE ELEMENTS OF•ALTB' FOR GOVERNMENT PROG-RELATED ROWS 
Al TM41 l=Al TBl,371*,.2 
ALTBl42)=ALTBf38l*,2 
ALT8143l=ALT81391*,15 
ALT8(44l=ALTBl37l*,3. 
ALTBl451=ALTBl3Bl*,3 
ALTBl46l=ALTBl391*,5 
ALTBl481•ALT8(371*•5 
ALTBl50l•ALTBl3Bl*,5 
AL TB( Sn =AL TB 1391 •.43 
COMPUTE TOTAL CROPLAND 

· T.O,T=O,O 
DO 5251 1=2,4 

5251 TOT=TOT+ALTBIII 
oi:J 5252 1=6,9 

5252 TOT=TOT+ALTBIII 
ALTBlll•lOT. 
READ AND WRITE FINAL CHANGES TO •i•,•ALTB' AND 'ALTC' 
WRITE16,5909l . 

5909 FORMATl1HI,15HFINAL REVISIONS) 
5334 READ 1.5, 58021 I VA, l ,J ,K, I VALUE I LI ,L= 1,31, I FMTRI ,L=l, 10 I 

·~R !TE ( 6, 590311 VA, I, J, K, 1 VALUE Ill ,l=l ,31, IFMT Ill ,L=l, 10 I 
JFIIVA,GT,31 GO TO 5340 
GO TO 15335,5336,53371,IVA 

5335 All,Jl=VALUE(ll 
GO TO 5334 

5336 ALTB(ll=VALUE(ll 
GrJ TO 5334 

5337 ALTCIJ,ll=VALUElll 
IFIK,E0.01 .GO TO 5334 
ALTCIJ,Kl=VALUElll 
GrJ TO 5334 

C WRITE MATRIX IF IVA IN TRAIL CAR0=99 
5340 IFIIVA,NE,991 GO TO 5343 

IPRI=l 
IPR2=15 

5341 WRITEl6,59101(1,I=IPRl,IPR21 
5910 FORMATllHl,lOX,1513X,13,2XII 

WRITE16,59111 IINFII,Jl,J=l,21,I=IPR1,IPR21 
5911 FORMAT(lX,lOX,1512X,A4,A2ll 

IA=l 

I-' 
\.rl 
\J,l 



!SN 

523 
530 5912 
53 l 
532 
537 
5'40 5342 
552 5913 
553 
556 
557 
5b0 
5b3 

c 
564 · 5343 
565 5344 
5b7 

.c 
~72 5400 
575 
600 5406 
601 
604 
605 5401 
607 
610 5402 
612 
613 5403 
615 
616 
617 5407 
621 
624 
62_5 
626 
627 
630 
631 
632 5404 
633 5405 

c 
635 5412 
640 
641 5915 
642 
653 5916 

c 
654 5410 
657 5411 
660 
661 
666 5914 
667 

c 
672 
673 

TABLE XIX (Gontinued) 

-------------~--· ·=--·--,.--,~. __ _, __________ _ 
SOURCE STATEMENT 

WRITEl6,59121 IA,IALTCll,ll,l=IPRl,lPR21 
FORMATl1X,4HOBJ=,12,4X,15F8.31 
IA=2 
WRITEl6,59121 IA,iALTCll,21,I=IPRl,JPR21 
00 5342 l=l,M 
WRITFl6,59131 I,INDII,Jl,J=l,21~(All,Jl,J=IPR1,IPR21 
FORMATl1X,12,1X,A4,A2,,X,15F8,31 
IFl!PR2.GE.NI GO TO 5343 
IPRl~JPRl+l5 
JPR2=JPR2+15 
!Fl IPR2.~T .NI IPR2=N 
GO TO 5341 
MOVE -Al TC II, !OBJ I TO CI I I 
DO ·5344 l=l,170 
C !I l"=A l TC I I , IDB JI · 
IF I !PARA"I. E O .11 -C ! ! P l·=VL 
BUILD B VECTOR 
JF(ISUB.E0.11 GO TO 5406 
IFIIBVC.E0,01 GO TO 5410 
ISUB=O 
IFIIRHS.E0.31 GO TO 5404 
DO 5401 f=l,65 
131 I l=O.O 
DO 5402 1=1,36 
Bil l=ALTBI II 
DO 5403 1=37,39 
Bl 11 =9999. 
IM=M+l 
DO 5407 I=IM,65 
BIIl=ALTBIIJ 
IFIIRHS.E0.11 GO TO 5412 
Bl39l=ALTBl391 
Bl401=ALTBl40l 
Bl431=ALTB(431 
Bl4hl=ALTBl461 
B(521=ALTBl521 
GO TO 5412 
00 5405 I=l,65 
BIIl=ALTBIII 
WRITE B VECTOR IF-PARAM=O 
IFIIPARAM.E0.11 GO TO 5410 
WRITEl6,59151 IRHS 
FORMAT(1Hl,l8HB VfCTDR FOR IRHS=,T2l 
WRITEl6,5916111,SIGNNIIl,l~Dll,Jl,J=l,21,Bll),1=1,MI 
FORMAT!1X,I3,2X,A2,A4,A2,Fl5.41 
SET II AND CALL SIMPLEX SUBROUTINE 
TFIIDD.GT,01 Il=l 
ClllL 'SIMPLE 
TDO=l 
WRITEl6,59141 IKOlll,I=l,61 
FORMAT! lH0,6161 
IFIKOlll.EQ.01 GO TO 5415 
INFEASIBLE SOLUTION ROUTINE 
INFS=INFS+l 
IFIINFS.GT,31 RETURN 

ISN 

676 
677 
702 
705 
·706 5413 
707 
71-0 5414 
712 

c 
713 5415 
716 
721 
722 
723 5416 
725 
730 
733 
"/34 
735 
736 
737 
740 5417 
743 
744 
745 5419 
747 
752 
755 
1% 
757 
760 
761 
762 ·5420 
U5 
766 
767 5421 
771 
774 
777 

1000 
1001 
1002 
1003 
1004 5422 
1007 
1012 
1013 
1014 
1015 5423 
1016. 

SOURCE STATEMENT 

DD 5414 I=l," 
IFIPIII.GT.0.00011 GO TO 5413 
JFIPIIJ.LT.f-0.000111 GO TO 5413 
GO TO 5414 
Bil l=BI J°l+ADD 
ADD=AOD+0,001 
CONTINUE 
GO TO 5410 
CHECK WHEAT AND FEED GRAIN SOLUTION FOR ALLOTI-IENT LIMITS 
IF! IRHS.NE.31 RETURN 
IFIBl371.LT,O.Q51 GO TO 5417 
TOT=O,O 
DO 5416 l=l,7 
TOT=TOT+XI I I 
IFiTDT.tT.B(j7J-Bl4ll-0,51 GO TO 5417 
JFl~OT.GT.B(371-Bl4ll+0.5l GO TO 5417 
8(441=0.0 
·8(55)=9999.· 
8156)=9999. 
INDX=l 
JNgXX•tNDXX+l . . 
IFIB1381,LT.0.05)'GO TO 5420 
TOT=O.O 
DD 5419 1•8,14 
TOT=TOT+l!I I J. 
IF(TOT,LT.81381-81421-0,51 GO TO 5420 
iFITOT.GT.Bl381-Bl421+0.Sl GO TO 5420 
81451=0.0 
61571=9999. 
81581=9999. 
INDX=l . 
l'lDXX=INDXX+l 
IFl81391,LT.0,051 GO TO 5422 
TOT=O.O 
DD 5421 1=15,21 
TOT=TOT +x·1 11 
IFITOT.LT.81391-il.51 GO·TO 5422 
IFITOT.GT.81391+0.51 GO TO 5422 
8(46)=0.0 
8(591=9999. 
8(601=9999, 
INDX=l 
l'JDXX=l'JDXX+l 
IF!INOX.fC,01 RETURN 
IFIINDXX,GT.31 RETURN 
INOX=O 
ISUB=l 
GO TO 5412 
R.ETU~N 
END 

-~......,__~-=----·~,,.------· -==-----=-~..,,_,,_..,...-4.....-...,.-....-...,.,._~......_,m _____ ..,,....,,._.__ _____ ,. ___ -=,......,.,., .... =-=---------=== ...._.,,_,...., ... _ --~ 
!--' 

\.,J 
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TABLE XX 

FORTRA.t'J SOURCE LIS'fiNG FOR THE GOVERNMENT PROGRAM COMPARISON REPORT (GOVPRO) 

is~,-.. ---- SOURCE STAT-EMF NT - . -------. . .. . - __ ,. -- ,- ---,-~_._,.__ . - -'--- __ , ·-·!;----- - -------·-- -·--·-----------------------------~ 
IN 

O SIBFTC GOVPRO NOOECK 
C GOVPPQ GOVERNMENT PPOGPAM COMPARISON REPnAT 

COM"10N A ( 6 5, 17 0 l , B ( 65 l , C1 l 70 l , Kn ( 6 l , X ( l7G I , P ( 65 l, J H ( 65 l, XX ( 6 5 l, 
IY(65),PEl65l,E{4225l,ll,M,N,IOBJ,1RHS,lREV,JBVC,lSUB,SlGNN(65l, 
2ALTR(65l,ALTC!l70,3l,ND!65,2l,NF!l70,2l,COST(80,14l,YlELD{65,9l, 
JFMM(l8l,GOV{3,2l,l~FS,1DD,IPARAM,VL,IP 

DI MENS 10"1 XALT 1171, 3l ,SUM!3 I ,PAL Tl 65, 3 l 
C · 1F !REV=O DO NOT REVISE >\ATRIX IF IB.VC•O IJO NOT BU!LOB 
C IF JREV=l READ TAPE AND REVISE MATRIX IF IBVC~l BUILD B VECTR 

·C . JF IREV•2 DO NOT READ TAPE BUT DO REVISE ~ITRIX 
3 IREV•l 
4 !BVC=l 
5 !508=0 
6 IPARAM•J 
7 ! l=O 

10 ro~-o 
11 10 READ(5,JOOOl_lOBJ,lRHS 
14 1000 FORMATl2!4X,121f 

c -
15 
16' 
17 
22 
23 
24 
25. 
30 
31 
32 
34 
35 
37 
40 
,,3 
44 
45 
,,6 
47 
50 
51 
52 

53 

100 
101 
102 
117 

c 
120 

c 
121 
126 
136 
141 

12·00.20 l•l,171. 
1)0 20 J•l,,;l 

20 XALTll,jJ=O.O 
IND•l 
IRHS•I 

21 CALL FMPLAN 
IF!INFS.GT.31 CALL EXIT 
DO 22 1=1,170 
r.ALTtl, l'JDl=X(ll 

22 XALT!l7l,INOl•XALTll7l,INDl•Xlll•C(ll*(-l,Ol 
DCJ 27 l•l,65 

27 PALTil,!NDl•P(ll 
!ND•!NO+l 
IF!INO,GT.3! GO TO 28 
IREV•O 
TRHS=IRHS+l 
GO TO 21 

28 WRITE!6,100ll 
. WRITE!b,231 
23 FORMATIIX,22X,9HSOLUT]ONS,48X,13HSHADOW PRICES,/! 

WRITE!6,24l 
24 FORMAT(!X,1X,BHACTIVITY,4X,hHJRHS•l,6X,6HIRHS•2,6X,6HIRHS•3,16X, 

llOHCONSTRAINT,4X,6HIRHS•l,6X,6H!RHS=2,6X,6HlRHS•3,/l 
WRITE!6,25J ! I, !NF( l,Jl ,J•l, 21, (XALTO ,Jl ,J•l,31, l, (NO! 1,J! ,J•l,21 

l,IPALT!l,Jl,J•l,31,l=l,MI 
25 FORMAT(lX,1391X.A4,A2~FlOm492FlZ.~9l4X9{391X,A4?A2,3Fl2~4) 

!A=M+l 
WR!TE!6,261 (J,(NF(!,Jl,J•l,21,(XALT(l,Jl,J=J,31,l=IA,Nl 

26 FORMAT(lX,(3,lX,A4.A2,Fl0.4,?Fl2,4) 
BEGIN OUTPUT FORMATING 
WRITE! 6, 1001 l 
IF IXA• 0 OR BLANK, PRINT CONTENTS OF CARO 

100 WRITE(6,1004l !FMM(Jl,J=l,181 
70 REAOt5,2005l (F~MJJl,J•l,181,!VA,IWA,lXA 

JF!lVA.E0,9991 GO TO 999 
IXAA•lXA+l 

142 
14 5 

146 

147 
150 

151 
152 
155 
16-0 
161 
167 
163 
\65 
172 

173 
174 

175 
176 
20 l 
206 

207 
21C 
211 
212 
213 
214 
215 
216 

217 

220 
221 
?22 
?;>3 

226 
231 

232 
233 
235 
240 
241 
242 
243 
244 
247 
213C 

c 

c 

c 

c 

c 

c 

c 
c 

IF~IXA,GT,121 GO TO 70 
GD TO !lD0,113,120,130,140,150,160,170,180,180,200,210,220),IXAA 
IXA•J NOT USED IN THIS PROGRAM 

llO GO TO 70 
!XA=Z TURN TO NEW PAGE 

120 WRITEl6,100ll 
GO TO 70 
IXA•3 PRINT FROM ALTS 

130 TnT=ALTBIIVAI . 
IF(IWA,EQ.991 GO TO 151 
IFIIWA;NE.01 GD TO 132 
GO TO 134 

132 HlT=O, 0 
DD 133 l=IVA,IWA 

133 TQT =TOT~ALTBl!l 
134 WqlJEl~,1005) !FMM!Jl,J=l,121,TOT 

.GO TO 70 
IXA•4 PRINT INTEREST RATE 

140 TQT•C(IVAl*lOO.O 
GIJ TO 134 
IXA=5· PRINT GOVERN~ENT PROSOAM INFORMATION 

150 TOT•GOV{JVA,!WAl 
IF(JWA.EQ.l) GO TO 134 

151 WR[TE(6,l017J (FMM!Jl,J=l,121,TOT 
GO TO 70 
IXA=6 PRINT HEADING FOR PART II 

160 WRITE(6,l01) 
101 FORMAT{lX•40X,l6X,26HPARTICIPATION ALTERNATIVES! 

WR! TE{ 6, l02J 
l O 2 FDR MAT ( 1 X, 40 X, l 2X, 34H----------------------------------- I 

WAITE I 6, 1031 
103 FO•MAT(IX,40X,17X,4HNON-,6X,5HWHEAT,4X,9HWHEAT ANO) 

WR! HI 6, 1041 
104 FORMATl1X,40X, 4X,4HUNIT,4X,13HPARTTCIPATION,3X,4HONLY,3X,10HFEFO 

IGRl!Nl . 
GO TO 70 
IXA=7 SUM X FROM IVA TO. !WA. PRINT CARD IF SUM IS LT -0.05 

170 TrJT•C.O 
DO 171 J•l,3 
DO J71 l•IVA,IWA 

171 TnT=TDT+XALT!l,JI 
JFITOT,GT.0.051 GO TO 70 
GO TO 100 
1XA=8 PRINT FRnM X USING F9,0 
1XA•9 PRINT FROM X USING FlC.l 

180 DCJ 181 1•1,3 
181 SUM!l)•O.O 

IF!JWA.NE.Ol GO TO 187 
!•IVA 
GO TO !AA 

1A7 O~ lR2 l•IVA,!WA 
188 D~ 182 J•l,3 
182 SU~!Jl•SUM!Jl+XALT!l,J) 
183 TOT•O.O 

OCJ 184 1=1,3 
f-' 

\_hi ,...,-, 



TABLE XX (Continued) 

------------------------------" =--··,·· , .• .,... ..•... ······-···---•-"--" !SN 

251 184 
253 
256 
261 185 
272 
273 186 
304 

c 
305 200 
306 
307 
314 

c 
315 210 
3f6 211 
320 214 
321 215 
322 212 

.325 
326 

c 
327 220 
330 
341 
342 1001 
343 1004 
344 1005 
345 1007 
346 1008 
347 1009 
350 1017 
351 1018 
352 2005 
353 999 
354 

SOURCE STATEMENT 

TOT=TOT+SUMI II 
IFITOT~LT.0.051 ~OTO 70 
IFIIXA.EQ.91 GO TO 186 
!!RITE I 6,10071 IFMMIJJ ,J=l ,121, (SUMII I, l=l,31 
GO TO 70 
ilRITElb,1008 J fF.MMIJ l ,J=l ,12 J, I su.1,111, l=l,3) 
GO TO 70 
iXA=lO PRINT FROM C IPRICESJ 
CWA=IWA 
TOT=CI IVA,.*CWA 
WRITEl6,l0091 lFMMIJhJ=l ,141,TOT 
GO TO 70 
IXA=ll ·PR! NT SOURCES OF GROSS INCOME 
DO 211 1=1,3 . . 
SUMIIJ=O.O 
DO 212 l=IVA,IWA 
DO 212 J=l,3 
SUM(J·J=SUMIJJ .. CII l*XAi.T!I ,,ll*l-1.0J 
IXA=8 
GO TO 183 
IXA=l2 ·PRINT GOVT PROG PMl RATES AND LIMITS 
TOT=CIIVA,*l~l.OJ . 
WRITEl6,1018l IFMMfJ~,J=l,9J 1 BIIWAl,IFMMIJl,J•l~,141,TOT 
GO TO 70 . . 
FORMAT I lHl J 
FORMAT! IX; 18A41 
FOR MA Tl 1X, 12A4.,Fl 5.1) 
FORMAT!lX,12A4,4X,3{f9.0,2Xll 
FORMATl1X,12A4,4X,31FlO,l,iXJJ 
FORMATl1X,14A4,F8,2J 
FDRMATl1X,12A4,Fl6.21 . 
FORMATl1X,9A4,F7.1,1X,3A4,F8,2J 
FORMATl18A4,213,12J 
STOP 
END 

. . 
........ =--, ... .,,,...,,-= .............. ,..""",.,. ----------...... ..,.,...,,.,.,,,__<_··--»--""""--··---...,.,,....~ ......... -,,, ..... __ .. ___ -______________, 
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TABLE XXI 

HEADER CARD LISTING FOR THE GOVERNMENT PROGRAM COMPARISON REPORT 

PART I--RESOURCES AND RESTRTCTIONS 

LAND - TOTAL 
CLAY-B 
CLAY-C. 
CLAY-D 
CLAY-NATIVE PASTURE 
LOAM-A . 
LOAM-B 
LOAM-C 
LOAM-D 
LOAM-NA TI VE 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 Yit(DS 
BARLEY 
GRAIN SORGHUM 
WHEAT 

LOAN RATES 
BARLEY 
GRAIN SORGHUM 

·· WHEAT 

ALFALFA ACREAGE. LIMIT 

UNIT 

-ACRE 
ACRE 
ACRE· 
ACRE 

. ACRE 
ACRE 
ACRE 
ACRE 

· ACRE 
ACRE 

HOUR, 
. HOUR 

HOUR 
HOUR 
HOL!R 

DOLLAR 
PERCENT 

ACRE 
ACRE 

. ACRE 
ACRE 

BU/A 
CWT/A 

BU/A 

$/BU 
$/CWT 

$/BU 

ACRE 

PART II--SUMMARY OF OPTIMUM FARM.PLANS FOR THREE 
GOVERNMENT PROGRAM PARTICIPATION ALTERNATIVES 

NET RETURN TO PIXED RESOURCES 

CROPS _ 
BARLEY' 

·ooLLAR 

ACRE 

AMOUNT 

2 10 3 
2 3 
3 3 
4 3 
5 3 
6 3 
7 3 
8 3 

,9 3. 
10 3 

12 15 3 
12 3 
13 3 
14 3 
15 3 

17 99 3 
110 4 

37 3 
38 3 '.'.· 
39 3 
40 3 

1 1 5 
2 1 5 
3 1 5 

1 2 5 
2 2 ,5 
3 2 5 

11 3 
2 

6 

171 8 

1 7 9 

,i.:, 



TABLE XXI (Continued) 

~AIN SORGHUM 
WHEAT 
FORAGE SORGHUM 
ALFALFA 
WHEAT PASTURE--GRAlE OUT BY MAY i 
SUDAN PASTURE 
SUDAN PASTURE--FOR WINTER GRAZ.ING 
OTHER CROPS 
IDLE CROPLAND 
NATIVE PASTURE 

TOTAL 

UVESTOCK 
cows--SPRING CALVING 
cows--FALL CALVIMG 
STEERS--BUY OCT-SELL OC1 
STEERS-•BUY OCT-SELL MAY 
STEERS~-BUY OCT-SELL MAR 

LABOR <HIRED> 
JANUARY-APRIL 
MAY-JULY 
AUGUST-SEPTEMBER 
OCTOBER-D~CEMBER 
NO HIRED LABOR REQUlRED 

CAP.ITAL 
TOTAL REQUIRED 
AtiJUSTED TO AN ANNUAL 8AS!5 

GOVERNMENT PROGRAM INFORMATION 
MINIMUM DIVERSION 

BA.RLEY 
GRAIN SORGHUM 
WHEAT 

ADDITIONAL DIVfRSION 
BARLEY 
GRAIN SORGHUM 
WHEAT 
NONE 

SUB ST ITUT IONS 
BARLEY FOR SORGHUM 
BARL,.EY FOR WHEAT 
SORGHUM FOR BARLEY 
SORGHUM FOR WHEAT 
WHEAT FOR BARU:Y 
WHEAT FOR SORGHUM 
NONE 

SOURCES OF GROSS INCOME 
CROP SALES 

BARLEY 
GRAIN SORGHUtv' 
WHEAT 

ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

HEAD 
.HEAD 
HEAD 
HEAD 
HEAD 

HOUR 
HOUR 
HOUR 
HOUR 

DOLLAR 
DOLlAR 

ACRE 
ACRE 
ACRE 

ACRE 
ACRE 
ACRE 

ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

DOLLAR 
DOLLAR 
DOLLAR 

8 14 9 
15 21 9 
22 28 9 
29 33 9 
34 40 9 
41 47 9 
48 54 9 
55 62 9 
63 9 
64 65 9 

1 65 9 

66 68 8 
69 8 
70 72 8 
73 74 8 
75 76 8 

103 9 
104 9 
105 9 
106 9 
103106 7 

109 
110 

8 
8 

111 9 
112 9 
113 9 

114 9 
115 9 
116 9 
114116 7 

122 9 
123 9 
124 9 
125 9 
126 9 
127 9 
122127 7 

81 8111 
82 8211 
83 8311 
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TABLE XXI (Continued) 

WHEAT PASTURE OCT-MAR DOLLAR 85 8511 
WHEAT PASTURE OCT-MAY DOLLAR 84 8411 
ALFALFA DOLLAR 86 8611 

LIVESTOCK SALES 
COW-CALF SYSTEMS DOLLAR 90 9511 
STOCKER STEERS OCT-MAR DOLLAR 97 9711 
STOCKER STEERS OCT-MAY DOLLAR 98 9811 
STOCKER STEERS OCT-OCT DOLL. AR 99 9911 

GOVERNMENT PRO~RAMS 
BARLEY PRICE SUPPORT PAYMENT DOLLAR 11711711 
SORGHUM PRICE SUPPORT PAYMENT DOLLAR 11811811 
WHEAT CERTIFICATES DOLLAR 11911911 
ADDITIONAL BARLEY DIVERSION DOLLAR 11411411 
ADD IT IQNAL SORGHUM DIVERSION DOLLAR 11511511 
ADDITIONAL WHEAT DIVERSION DOLLAR 11611611 

2 
PART III--PRICES USED TRANSACTION TI ME UNIT 

CROPS 
BARLEY SELL BU 81 -no 
GRAIN SORGHUM SELL CWT 82 -110 
WHEAT SELL BU 83 -110 
WHEAT PASTURE SELL OCT-MAR AUM 85 -110 
WHEAT PASTURE SELL OCT-MAY AUM 84 -110 
ALFALFA SELL TON 86 -110 
PR AIR IE HAY BUY TON 87 +110 

LI VE STOCK 
COW-CALF SYSTEMS 

SPRING CALVING 
STEERS-485 POUNDS SELL OCT CWT 90 -110 
HEIFERS~460 POUNDS SELL OCT CWT 91 -110 
CULL, COWS SEL.Jc, JUN C\~T 92 -110 

FALL CALVING 
STEERS-500 POUNDS SELi- JUL CWT 93 -110 
HE I FE.RS-460 POUNDS SELL JUL CWT 94 -110 
CULL cows SELL JAN OIT 95 -110 

STOCKER SYSTEMS 
STEERS--450 POUNDS BUY OCT CWT 96 +110 

-600 POUNDS SELL fv.AR OIT 97 -110 
-715 POUNDS SE"LL MA-Y CWT 98 -110 
-775 POUNDS ~ELL OCT CWT 99 -110 

LABOR 
HIRE JAN-APR HOUR 103 +110 
HIRE MAY-JUL HOUR 104 +110 
HIR.E AUG-SEP HOUR 105 +110 
HIRE OCT-DEC HOUR 106 +110 

GOVERNMENT PROGRAMS 
BARLEY PRICE SUP PMT (MAXIMUM= Al ACRE 117 4812 
SORG PRICE SUP PMT (MAXIMUM= A) ACRE 118 5012 
WHEAT CERTIFICATE.S ,MAXIMUM= Al ACRE 119 5212 
ADDITIONAL DIVERS ION PAYMENTS 



BARLEY 
GRAIN SORGHUM 
WHEAT 

TABLE XXI (Continued) 

(MAXIMUM= 
(MAXIMUM= 
I MAXIMUM= 

Al 
Al 
Al 

ACRE 
ACRE 
ACRE 

114 4412 
115 4512 
116 4612 
999 



TABLE XXII 

FORTRAN SOURCE LIS'rING FOR THE INDIVIDUAL FARM DETAILED REPORT (DETREP) 

.. --·-·------·----~"-----··----=----·----------~ 
!SN snuRCE STATEMENT l'.N SOUOCF .STATEMENT 

G $-illFTC DETREP c THF'JH'VECTOR CONTAINS THE NUMBFRS OF TH~ ACTIVITIES IN THE BASIS. 
'FINAL TABLEAU' ROWS ARE CDMPUTEO,ELEMENT B'Y ELE>tENT IPIVOTl,AND 
D!VInED INTO THf Z-C UF THE RESPECTIVE COLUMNS, GIVING THE CHANGE 
IN THE COST f1F THE ACTIVITY ~UNG CONSIDERED (JHIIII WHICH WOULD 
INDUCE A PARTICULAR NON-SfUCT-ED ACJIVITY TO COME INTO THE BASIS 
(CB) THESE ARE -COMPARED,ANJ THOSF Tt-10 IONE POS,ONE NEG! WHICH 

3 
4 
5 
6 
7 

10 
11 
14 
15 
16 

21 
22 
23 
24 
25 
27 
30 

31 
32 

33 

50 
51 

62 
63 
65 
66 
67 
70 
73 
76 
77 

100 
101 
103 
ms 
106 
107 

C OETREP INOl VI DUAL FAR~ llET·A !LED REPllRT 

c 
c 
c 

c 
c 

c 

c 
c 
c 

COMMON A(65,170),E(65J,C(l70J,K0(6),X(l70J,Pf65) 1 JH(65l,XX1~5J, 
1 Y C 65) , PE f 65 J , E ( 42 25), 11 , "4, 'I-, I OBJ, l RHS, I REV• 1-BVC ~ I SUB, SIGN N ( f, <:i ,-~ 
2ALTB(h5),ALTCtl70,3},NDf65-,2),NFfl70,2J,COST(~0,14),YlELDIA":i,9), 
3FMM(l8),GOV(3,2),INFS,JDO,IPARAM 

DIMENSION PHMP!l 7M ,PNT( 21l,61 
IF IREV=O 00 NOT REVISE MATRIX 
IF IREV=l READ TAPE AND REVISE 
IF 1REV=2 no NOT READ TAPE RU] 
.IREV= 1 
!BVC= l 
ISUB=O 
IPARAl<=O 
II =O 
lTJD=O 

10 REA0!5,1001l !ORJ,!RHS 
1001 FORMATl2!4X,!21l 

CALL FMPLAI\! 
!Fl INFS,GT,31 CALL FX!T 

COMPUTE NET RETURNS 
488 YIMC=O.O 

Y[NC.2=0,0 
DO 4q .J=l,N 
YINC•YINC+ Xfll•CIII 

49 YINC2•Y!NC2+Xlll•ALTC(l,21 
YINC=YINC•l-1.01 
V!NC2=YINC2*(-l,Ol 
PHJNT X AND P VECTORS 

50 IIR!T[16,581 

IF !SVC•O DO NUT DU!LDB 
MATRIX IF !BVC=l tt\/JLD B \/ECTP 
DO REVISE ~ATRIX 

5R FORMATflHl,3X,8HACTfVITY~6X,8HSJLUTT0~,20X,l0HCnNSTKAlNT,3X, 
112HSHAOOW PRICE,/) 

WR I TE 16, 1008) 1 I, { NF ( I , J J , J= 1. 2 I , X ( l ) , I, SI GN!'IJ1 I 1, I~ Dl I, J J , J = 1, 2 >, 
lP( I I. !.=I• MI 

MM=~+l 
WR I TE I 6, l 009 I .(I, l NF ( I , J 1 , J=l, 2) , X ( f J , I =f","1, N} 
COST RANGING ANO I~cn~ING PRICE ROUTINE 

COMPUTE r-c ROW --{PTEMPI, ~·srs ACTIV!TlfS A~E [GNDR•D 
51 DO 52 J=l ,N 
52 PTEMP(Jl•O,O 

DO 56 J=l,N 
I=O 

5~ I=l+l 
IF(I.GT,Ml GO TO 54 
IF(J,EO.JH(lll GO TO 56 
GD TO 53 

54 PTEMP(Jl•C(JI 
no ss I=l,M 

55 PTEMP(Jl•PTEMPIJl+P(Jl*All,JI 
56 CONTINUE 

no 57 1•1,no 
on- .. s1 J=l,3 

57 ALTf~l,Jl=O.O 

c 
c 
c 
c 
c 
c 

112 
113 
114 
115 
116 
117 
120 
171 
122 
124 
127 
132 
135 
116 
lH 
140 
143 
144 
147 
151 
152 
153 
·1 ~5 
156 

lfO 
16 l 
lb2 
163 
166 
171 
172 
17l 
174 
175 
176 
177 
701 
202 

20~ 
204 

205 
20b 
?07 
210 
213 

GIVE THE SMALLEST RANGE FORM THE COST RANGE, 
oo 10 r =t, ~ 
J=JHI ! I 
CRN•-9999, 
.CHP-=+99g9. 
nu 69 JJ=l.N 
PI voT~o. o 
DO 61 11•1,M 
!E=M*( 11-11+1 

61 PIVOT=PIVOT+A!l(,JJl*E(JEI 
!F(PTEMP{JJJ.EQ,0,0l GO TO 69 
IFIP!VOT,LT. 1-0.000IIIGO TO 62 
IF(PIVCT.GT,0,00011 GO TO 62 
GO _TD 69 

62 CB=PTE~P(JJI/PIVOT 
IFICBJ63,69,64 

63 IFICB,GT,CBNI CRN=CB 
GO TO 69 

64 IF!CB.LT.CBPl CBP=CB 
69 CONTlNUE 

ALTCIJ,ll=CBN +CtJI 
ALTCIJ,31=CRP+C(JI 

70 CONTINUE 
DO 71 J=l,N 

71 ALTCIJ,21=C!JI 
COMPUTE THE INC OM I NG PRICE F O NON-BAS l S ACT IV IT I ES--PLACE IN AL TC 
DO 76 J=l.N 
l=O 

72 1=1+1 
!Fil.GT.Ml GO TO 7J 
IFIJ,EO.JH( l 11 GO TO 76 
GO TO 72 

73 Cl=CIJI-PTEMP(Jl 
IF(C ! I 74, 7">, 75 

74 ALTC!Jdl=CI 
GO TO 76 . 

75 ALTCIJ,ll=CI 
76 Cll~TI NUE 

WRITFl6,77l 
77 F~HMAlll~l,95HPRJCE RANGES FOR BASIS ACTIVITIES l*l, INCOMING PRIC 

!ES FOR N~N-RASIS ACTIVlTIES AND PRICES USEDI 
WR I T£ ( 6, 78 I 

78 FORMAT( 1H0,4X,8HACTIVITY,3X,11HLOWER LlMIT,5X,10HPRJCE USE0,4X, 
lllHUPPER LIMIT,/1 
on RS J=t,N 
l~=O 

7q IB=IR+l 
IF( JH,GT,Ml GO TO 82 
i<l.J,EQ.JHIIBI I GO TD 80 

...... 
-i:-
1--' 



TABLE XXII (Continued) 

,._,..,,.,,_,..,_,___ ~-=<~<0~:z·-=--•=---r,.,,,.,.,,,........_.._.,_ __ = -
!SN SOURCE STATEMENT !SN SOURCF STATEMENT 

216 GO TO 79 363. G'l TO l 00 
217 80 WRITE16,8ll (NFIJ,!A),IA=l,21,IALTCIJ,ll.1=!,31 C ACTIVITY LFVELS !XA•8 IMPLIES F9.0 (XA•9 IMPLIES FlO.l 
230 81 FORMAT(lX,3X,lH*,lX,A4,A2,3Fl5.4) 3t4 180 JF(IWA.EQ.O) TOT=XIIVAI 
231 GO TO 85 367 lfllWA.E0.01 GO TO 184 
232 82 WRITEl6,83) INFIJ,IAl,lA=l,21,IALTCIJ,11,1=1,31 372 TOT=0.0 
243 81 FORMAT(lX,5X,A4,A2,3Fl5.41 373 on 181 l=IVA.!WA 
244 85 CONTINUE 374 !Bl TCTT=TOT+XIII 

C BEGIN DUTPUT FONMATTl~G ROUTINE 376 IR4 IFITOT~LT.0.051 G-0 TO 100 
246 WR I TE ( 6, l 000) 401 ff! lXA-81104,104,103 

C IF !XA=O OR BLANK, PRINT CONTENTS nF CARO C IXA•lO NOT USED IN THIS PROGRAM 
24 7 9 9 WR I TE I 6, l O l O II FMP, I I I , I= l , l R I 402 200 GO TO 100 
254 100 REAOIS,20041 (FMMlll,l=l.,1~1,IVA,IWA,IXA C I XA=ll Sol TCH TD AL TFR'IATE USE OF I XA FOR PART II !--LANO USE 
264 !Fl IVA.EQ.9991 CALL FXIT 403 210 TDTL=O.O 
267 !Fl IXA,EQ.01 GO TO 99 404 211 R1:A015,200411FMM(Il,l=l,181,IVA,IWA,IXA 
272 GO TOll10,l20,130,140,l50,160,170,180,l80,200,210,220,23C,240,25C, 414 IFIIVA.EQ.999) GO TO 100 

l26Q,270l,IXA 417 lFI IKA.EQ.01 GO TO 214 
C ixA=l SELECT AND PRINT GUVT PROG PARTICIPATION TITLE 422 IFIIXA.EQ.991 GO TO 212 

273 ·110 !F(!WA.EQ.IRHS) GO TO 99 '•25 IF! IXA.E0.9-81 GO T'.l 21~ 
276 GrJ TO 100 430 iFI.IIVA).LT.0.051 GO TO 211 

C IXA=2 TURN TO. NEW PAGE 433 PC~T=(X(IVAJ/B!IXAll*lOO. 
277 120. WRITE16,101l01 434 YLO=A( IWA,IVAl*l-1,0) 
300 GO Tn 100 435 IFIIWA.~E.251 GD TO 2111 

C IXA=3 PRI-NT FROM ALTB 440 YLO•YLD+Al24,IVAl*l-l.Q)· 
301 130 IF( !WA.f0.01 GO TO 101 441 2111 TOTL=TOTL+Xl!VAI 
304 !Fl J'WA.E0.991 GO TO lOl 442 WRITFl6,l014l (FMM(ll,!=2,81,XIIVAl,IFMM(ll,1=10,111,PCNT, 
307 TOT•O.O l(FMM(ll,1=14,161,YLD 
310 DO 131 l=IVA,IWA 457 I P=O 
311 131 TOT=TOT+ALTAl!l 46C G'l T.O 21 l 
313 GO TO 11l3 461 212 TOT=O.O 
314 101 TOT=ALTBIIVI) 462 0'1 213 l=!VA,IWA 
315 GO TO 103 463 213 TOT=TOT•Xl[I 
316 102 TOT=ALTB!IVAI 465 IF(TOT.~T.0.051 GO TO 211 
317 GD TO 104 470 WRITEl6,1015)(F~M(l I ,1=2,8) ,TOT 
320 103 WR!TEl6,l0lll(FMMlll,l=l,13l,TGT 475 IP=O 
375 Gn TC 100 476 Gfl. TO 211 
326 104 W~ITEl6,l01211fMMII I ,l•l.l'll ,TOT 477 215 IFl!P.GE,ll GO TO 211 
333 GO TO 100 502 214 W~!Tr(6,1010l(FMM{ll,l=l,18) 
334 105 wRITEl6,l02411'FMM([),l=l,111,TOT 507 IP=l 
341 1024 FnRMATI 1X,l3A4,Fll.21 SIC GO Tn 211 
342 GO TO 100 C IXA=l2 TOTAL LANO CO.MPUTATION 

C IXA=4 PRINT !NTFRFST RATE 511 220 TOT•O.O 
343 140 TOT=C(!VAl*l+L00.01 512 00 221 l=IVA,!WA 
344 GO TO 103 513 221 TOT•TOT+X(II 

C IXA=5 PRINT GOVER"lMENT PROGRAM INFUR~ATION 515 WR! TElo, 1015 I I FM•l I I I, 1=1,71, TOT 
345 150 TOT=GOVIIVA,IWAI 522 GO TO 100 
341, IF(IWA.E0.11 Gfl TO 103 C IXA=l3 SWITCH TO ALTERNATE USE OF IXA FOR PART 111--LIVESTOCK 
351 GO TO 105 523 230 REAll(5,2'304l(FMMlll,I=l,18),IVA,IWA,IXA 

C IXA=6 PRINT NET RFTURNS 533 IFIIVA,EQ.9991 GO TO 100 
352 160 TOT=Y!NC 53c IF(!VA.':0.01 GO TO 231 
353 GO TO 104 541 IFIXIIVAI.LT.0.051 GO TO 2l0 

C !XA=7 lF SUM OF XI I l FRUM !VA TO !WA IS LT 0.05 PR INT CARO 544 GO TO 232 
354 170 TOT=O.O 545 231 W~ITH6,l01011F.~M(ll,I=l,181 
355 no 171 l=IVA,[WA 
356 171 TOT=TOT+XIII 
360 lF!TOT.LT.0.051 GO Tfl 99 

557 Gn TO 230 
s53 ·232 !Fl IXA,NE.01 GO TC 233 
556 T(JT=C 11 WAI*!-!. 01 

f-' 
.i.-
1\) 



TABLE XXII (Continued) 

rs-N 

. 557 
570 
571 · 
572 

607 

6°10 
621 

622 
627 

c' 

c 

c 
630 · 

'233 

240 

250 

2.60 

.261 

SOURCE STATEMENT 

WR! TEl6.}0l61 I F'IMI 11,I='l,31; XI IV.Al .I FMMH I, I= 5, 161, Tl'T 
GO TO 230 
TOT=CI IWAl*l-1,01 
WR.I TEH,o l017lt·FMM It l, I= 1,.31,XI !VAi ,.I FMMI J h 1=5, 10 I ,Cl IXAI, 

l(F'MM( II .1=13.16'1. rnr . 
GO TO 230 
IXA=l4 PART 111--LABOR 
WRITEl6,l01811FMMIIl,I=l,~1,XIIVAl.tfMMlii,t:9•131,XlfWAi 
GO T-0 100 . . . . . . 

IXA=15· PART I 11--CAPITAL 
WRITEl6,1019IIFMMII I ,l=l,'l3) ,XIIVAI 
GO Tn 100 
.IXA=l6 PART 111--GOVT ,PROGRAMS 
l"ID=O . 
lNDD=O· 
INDE=O 
I"IOX•O 
REA015,2004JIFMMIJ1.l•l,l8l,IVA,IW~rlXA 
IFIJVA,EQ.9991 .. GO TO 100 . . . 

. 63.l 
632 
633 
634 
644 
647 
652 
657 
660 
661 
664 
665· 
666 
667 
671 
674 
675 
676 
677 
702 
705 
706 
707 
710 
711 
712 
7.13 
714 
717 
722 
723 

-724 
725 
726 
727 
730 
731 
734 
737 
740 
741 

2611 
IFllVA.GT.Ol 0 GO TO 262 
WRITEl6,l01011FMMlll,I=l,181 

262 

263 

264 

265 

Gn T.O 261 
IND=IN0 .. 1 
IFIIXA,LT,301 GO TO 268 
IA=I VA+6 
TOT=O.O 
00 263 l=IVA,IA 
TO.T=TO.T+XI I l 
IFITOT,LT,0.051 GO TO 261 
P"IH IND,ll=TOT 
GO TOl'264,265,266) ,IND 
PNTIIN0,31=1TOT/ALT811XAll*lDO,O 
IFIIRHS,NE,31 GO TO 267 . 
IFIPNTII"'D,31,GT.80,051 PNTIIND,31=80.0. 
!Xl=IXA+I 
PNTIIND,41=1XllWAI/BIIXlll*lOO.O 
[Xl=IXl+l 
I Wl=I WA+l 
PNTIIND,51•1XIIWll/RIIXlll*l00,0 
GO TO 167 
PNTI I.ND,41= ITOTIAL'TB I IXAI I *100 ,0 
lFIIRHS,NE.31 GO TO 267 
IFIPNTl!ND,41,GT,80,051 PNTIIND,~1=8~.0 
[Xl=IXA-1 

'PNTIIND,3l=IX(IWAl(BI IXll l*lOO,O 
lXl=lXA+l 
!Wl=IWA+l 
PNTl!ND,51=1XIIWIJ/BIIXlll*lOO.O 
GO TO 267 

266 ·PNTI !ND,51=1 TOT/AL TB I !XAI 1*100,0 
IFl!RHS,LT,21 GO TO 267 
JF(PNTIIND,51,GT,100,051 P~TIIN0,51=100.0 
IXl•IXA-2 
P"ITl!N0,31•1Xl!WAI/BIJXlll•lOO.O 
·txl•l XA-1 

. ISN SOURCE ST·ATEMENT 

742 IW.l•IWA+l 
7't3 ·PNTI IND,41=1 XI IWl l/8.I IXll l*IOO.O 
744· GO TO 2b'l' . 
745 . .267 WR! TE I 6, 102011 FMM I I.I,!• 1,51., IPNTUNl),J I ,J•l ,61 
756 GO TO 261 . 
757 268 !Fl IXA.'E0,61 GO TO .2695 
762 IFIIXA,E0,71 ·GO TO 2696 
7-65 IF 11 XA, t:Q, 81 GO TO 2699 
770 IF II XA, EC~ 101 GO TO 2697 
773· TOT=O.O 
774 ·fVl•IVA+6 
775 · . .11:.I IXA.E0,21 1Vl•IVA+4 

1000. DO 2691 l•IVA,IVl 
1001 ·.2691 TOT=TOT'+Xlll . 

·1003 . IFITOT:.LT,0,051 GO T-0.261 
1006 PNTIIND,ll•TOT 
1007 IFIIXA,E0,31 GO TO 2693 
1012 ·1~1 IXA.E0.51 GO TO 269~ 
1015 .' PNTfIN'0,61•1TOT/ALTJH !WAI 1*100,0 
1016·. GO TO 267 
1017 2693 lWl•IWA+l 

. C . THE FOLLUW!NG.tARD ~UST BE REVISED IF CONSTRAlNT LOCATI-ONS ARE CHG 
·1020. .PNH INO ,51=1 XI Ull llBI 3911 *100.0 
1021 TOTl•TO·T-XI IWAJ-Xt!Wll 

c THE .FOLLOWING Ct.RO MUST BE R'EVISEO JF CONSTRAINT LOCATIONS ARE CHG 
i02? PNTIIN0,6l=ITOTl/8140ll*l00,0 
l 023 PNT i I-NO, 21 •X l'I_WAi 
1.024 GO TO 267 
1025 2694 .PNH IN0,2J=TOT 
102-6 GO TO 267 

-.1027 2695 -~TIIND,ll•XIIVAI 
· 1030 PNTIIND,2l•XIIVAI 
.1031 !FIX(IVAl,LT.0,051 GO TO 261 
l 034 GO TO ·26.7 
1035 26,6 lFIIND'E.EQ,O,ANO,IVA,E0,11 GO TD 2611 
1040 . IF IIVA~EO, li GO TO 261 
1043 INOD=INDD+l 
1044 !FIXIIVAl,LT.0,051 SO TO 261 
1047. PNTflND,Zl•XIIVAl*l-1,01 
1050 G'l. TO 126961,26962,26967,26961,26962,269631,INDD 
1051 26961 PNHIND,31•1XIIVAJIBIIWAll*l00~0 
1052 GO TO 26967 
1053 26962 PNTl!N0,4l=IXIIVAI/Bl!WAll*l00,0 

.. 1054 GO TO 26967 
1'055 26961 PNTl!ND,51=1XIIVAI/Bl!WAll*l00,0. 
1056 26967 WI\ I TE I 6, 10251 IFMM ll I. I •l, 51, I PNTI IND.,J·I ,J;,2,61 
1067 1025 FORMATllX,5A4,6X,5F9,ll 
1070 l~OE=l 
l071 GO TO 261-
i072 2697 DO 2698 l•l,19 
1073 DO 2698 J=J ,6-
1074 269d PNTl20,Jl=PNTl20,Jl+PNTll,JJ 
1077 IND•20 
1100 GO TO 21>7 . 
1101 . 2699 IFI IWA.eo,'1.AND,'INDx.e·o.01. GO ·TO 2611 

t-' 
+'" 
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!SN 

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 

TABLE XXII (Continu~d) 

SOURC-E STATEMENT 

IF11WA.EO.ll GO TO 261 
IFIXIJVAJ.LT.0.051 GO TO 261 

.WR I TE I 6, l 0211 IF 'IM 11 I , I= l , 51 , XI IV A I 
INDX=l 
GO TO 261 

C ~XA=l7 PART lll--FINANCIAL SUMMARY 
270 TOTL=O.O 
271 READ( 5, 20041 IFMMI 11,1•1 ,l 81, IVA, I WA, I XA 

!Fl IVA.E0.9991 ·GO TO 100 
!Fl IVA.GT.OJ-GD TO 272 
WRITEl6,101011FMMlll,l=l,181 
GD TO 271 

272 GD TOl274,275,276,278,2791,2792,2793,27941,IXA 
274 TOT=XI IVAl*CIIVAl*l-1.0l 

IFITOT.LT,0.051 GO TO 271 
TOTL=TOTL+TOT 
00 279 l=l,3 

279 ALTCl1VA,ll=ALTCIIVA,ll*l-l,OI 
273 ~~!Tf(6,l022)(FMM(ll,1•1,71,TOT,(FMMll),1•11,12l,ALTCIIVA,3l, 

lALTCflVA,21,ALTCIJVA,ll 
GO TO 271 

275 WRITEl6,1023llFMMltl,1•1•71,TOTL 
TOTLI=TOTL 
TO.TL=O.O 
GO TO 271 

276 TOT=O,O 
OD 277 l•IVA,IWA 

277 TOT=TOT+Xlll•CIII 
IFITOT.LT.0,05l GO TO 271 
TOTL=TOTL+TOT 

C THE FOLLOWING CARO 'lUST RE REVISED IF ACTIVITV LOCATIONS ARE CHNGO 
IFIIVA.EO.t03l GO TO 2777 
WRITEl6,l02211FMM111,l=l,71,TOT,IFMMIIl,l•ll,l~l,IALTC(fVA,Jl,J•l, 

131 
GO TO 271 

2777 WRITEl6,l022J IFMMlll,I•l,71,TOT 
GO TO 271 

_ 2 78 TOT•O, 0 
00 2781 J•IVA,IWA 
00 2781 l•l,80 

2781 TOT=TOT+COSJll,Jl*XIII 
C THE FOLLOWING CARO MUST BE REVISED IF ACTIVITY LOCATIONS ARE CHNGO 

IFIIVA.E0.11 TOT=TOT+CIB71*XIA7l 
IFITOT.LT.0.051 GO TO 271 
TOTL•TOTL+TOT 
WRITEl6,l073IIFMMlll,l•l,71,TOT 
GO TO 271 

2791 WRIT-El6,1023IIFMMll l,1=1,71,TOTL 
GO TO 271 

2792 TOTL=TOTLI-TOTL 
TOTLN=TOTL 
GO TO 2791 

2793 T0Tl=YINC-YINC2 
GO TO 2791 

2794 TOTL•TCTLN-TOTL 

ISN 

1277 
1300 
I 301 
1302 
1103 
1304 
1305 
1306 
1307 
1310 
1311 
1312 
1313 
1314 
1315 
1316 
1317 
1320 
1321 
1322 
1323 

SOURCE STATEMflllT 

GO TO 2791 
2001 FORMATl18A41 
2004 FORMATl18A4,213,I21 
1000 FOKMATl1Hll 
1008 "FORMAT (lX, 13, l X, A4,A2,Fl 5,4, 20X, I 2, 1 X, A 1, A4, A2,Fl 5,41 
10J9 FORMATllX,I3,1X,A4,A2,Fl5.41 
1010 FORMATllX,18A41 
1011 FORMATl1X,13A4,Fl0,ll 
1-012 FORMAT! IX, l3A4,F9.0I 
1014 FORMATl1X,7A4,F7,l,1X,2A4,FB.1,3A4,F8.ll 
1015 FORMATllX,7A4,F7,ll 
1016 FrlRMATIU,3A4,F4.0,12A4,F8,21 
1017 FORMATl1X,3A4,F4,0,6A4,FB,2,4A4,F8,2l 
1018 FORMAT(lX,6A4,F8.l,5A4,FB,ll 
1019 FORMAT! 1X-,13A4,FA,OI 
1020 fQRMATllX,5A4,F6.l,5F9.lJ 
1021 FnRMATllX,5A4,F6,ll 
I 022 FORMAT( lX, 7A4 ,F 12 .2 ,2A4·, 1x ,F6.2 ,2X, Fo.2 ,2X,F6 ,21 
1023 FORMATllX,7A4,Fl2.21 
9999 STOP 

E'ID 
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TABLE :JO{III 

HEADER CARD LISTING FOR THE INDIVIDUAL FARM DETAILED REPORT 

NO PARTICIPATION IN GOVERNMENT PROGRAMS l 1 
PARTICIPATE IN WHEAT PROGRAM 2 1 
PARTICIPATE IN WHEAT AND FEFD GRAIN PROGIIAMS 3 1 

PART !--RESOURCES ANQ 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-8 ACRE 7 3 
LOAM-C ACRE B 3 
LOAM-D ACRE 9 3 
LOAM-NATIVE P,ASTURE ACRE 10 3 

LABOR - TOTAL HOUR 12 15 3 
JAN-,APR HOUR 12 3 
MAY-JUL HOUR 13 3 
AUG-SEP HOUR 14 3 
OCT-DEC HOUR 15 3 

CAPITAL 
INTEREST-FREE CAPITAL DOLLAR 17 99 3 
SHORT-TERM JNTEREST RATE PERCENT 110 4 

GOVERNMENT PROGRAM INFORMATlON 
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 1 5 
GRA.IN SORGHUM CWT/A 2 l 5 
WHEAT BU/A 3 1 5 

LOAN RATES 
BARLEY $/BU l 2 5 
GRAIN SORGHUM $/CWT 2 2 5 
~!HEAT $/BU 3 2 5 

ALFALFA ACREAGE LIMIT ACRE 11 3 
2 

PART II--SUMMARY OF THE OPTIMUM FARM PLAN 

Nl:T RETU8N TO FIXED RESOURCES .DOLLAR 6 

CROPS 
BARLEY ACRE l 7 9 
GRAIN SORGHUM ACRE B 14 9 
WHEAT ACRE 15 21 9 



TABLE XXIII (Continued) 

FORAGE SORGHUM 
ALFALFA 
WHEAT PASTURE--GRAZE our BY MAY l 
SUDAN .PASTURE 
SUDAN PASTURE--FOR. WINTER GRAZING 
OTHER CROPS 
IDLE CROPLAND 
NATIVE PASTURE. 

TOTAL 

LIVESTOCK 
COWS--SPRING CALVJNG 
cows--FALL CALVING 
STEERS--BUY OCT-SELL OCT 
STEERS--BUY OtT-SELL MAY 
STEERS--BUY OCT-SELL MAR 

LABOR IHIREDi 
JANUARY-APRIL 
MAY-JULY 
AUGUST-SEPTEMBER 
OCTOR~R-DECEMBFP 
NO HIRED LABOR P!"QUIRED 

CAPITAL 
TOTAL REQUIRED 
A[)JUSTED TO AN ANNUAL BASIS 

PART III--DETAILED OPT I.MUM FARM PLAN 

Ao LAND USF 
CROP ACRES 

BARLEY 
BARLEY 
BARLEY 
BARLEY 
BARLEY 
BARLEY 
BARLEY 

GRAIN SORGHUM 
GR A.TN SORGHUM 
GRAIN SORGHUM 
GRAIN SORGHUM 
GRAIN SORGHUM 
GRAIN SORGHUM 
GRAIN SORGHUM 

WHEAT 
WHEAT 

ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 
ACRE 

HEAD 
HFAD 
HFAD 
HFAD 
HEAD· 

HOUR 
HOUR 
HOUR 
HOUR 

DOLLAR 
DOLLAR 

BECilN ALT READ 

SOIL 
PROD0tTIV{TY CLASS YIELD/ACRE 

PERCENT USED UNIT AMOUNT 
·CB 8U 
cc BU 
CD BU 
LA BU 
LB BU 
u;: BU 
LD BU 

CB CWT 
cc CWT 
CD CWT 
LA CWT 
LB CWT 
LC CWT 
!,.[) CWT 

CB BU 
cc BU 
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22 28 9 
29 33 9 
34 40 9 
41 47 9 
48 54 9 
55 62 9 
63 63 9 
64 65 9 

1 65 9 

66 68 8 
69 69 8 
70 72 8 
73 74 8 
75 76 8 

103 9 
104 9 
105 9 
106 9 
103106 7 

109 
110 

1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 

18 
18 
18 
18 
18 
18 
18 

19 
19 
19 
19 
19 
19 

8 
8 

11 

2 
3 
4 
6 
7 
8 
9 

98 
2 
3 
4 
6 
7 
5 

19 9 
98 

20 2 
20. 3 



147 

TABLE XXIII (Continued) 

WHEAT CD BU 17 20 4 
WHEAT LA RU 18 20 6 
WHEAT LB RU 19 2fl 7 
WHEAT LC BU 20 20 8 
WHEAT LD BU 21 20 9 

98 
FORAGE SORGHUM CB TON 22 21 2 
FORAGE SORGHUM cc TON 23 21 3 
FORAGE SORGHUM CD TON 24, 21 4 
FORAGE SORGHUM LA TON 25 21 6 
FORAGE SORGHUM LB TON 26 21 7 
FORAGE SORGHUM LC . TON 27 21 8 
FORAGE SORGHUM LD TON 28 21 9 

98 
ALFALFA CB TON 29 22 2 
ALFALFA cc TON 30 22 3 
ALFALFA LA TON 31 22 6 
ALFALFA LB TON 32 22 7 
ALFALFA LC TON 33 22 8 

98 
WHEAT PAST-GRAZE OUT-"1AY CB AUM 34 25 2 
WHEAT PAST-GRAZE OUT-MAY cc AUM 35 25 3 
WHEAT PAST-GRAZE OUT-MAY CD AUM 36 25 4 
WHEAT PAST-GRAZE OUT-MAY LA AUM 37 25 6 
WHEAT PAST-GRAZE OUT-MAY · LB AUM 38 25 7 
WHEAT PAST-GRAZE OUT-'>1AY LC AUM 39 25 8 
WHEAT PAST-GRAZE OUT-MAY LD AUM 40 25 9 

98 
SUDAN PAS TURF CB AUM 41 25 2 
SUDAN PASTURE cc AUM 42 26 3 

.SUDAN PASTURE CD AUM 43 26 4 
SUDAN PASTURE LA AUM 44 26 6 
SUDAN PAS TURF LB AUM 45 26 7 
SUDAN PASTURE LC AUM 46 26 8 
SUDAN PASTURE LD AUM 47 26 9 

98 
SUDAN PAST--WINTER GRA'ZE CB AUM 48 23 2 
SUDAN PAST--WINTER GRAZE cc AUM 49 23 3 
SUDAN PAST--WINTF.R GRAZE CD AUM 50 23 4 
SUDAN PAST--WIMTER GRAZE LA AUM 51 23 6 
SUDAN PAST--WINTl:R GRAZE LR AUM 52 23 7 
SUDAN PAST--WINTE'R Gf.lAZE LC AUM 53 21 8 
SUDAN PAST--WINTER GRAZE LD AUM 54 23 9 

98 
IDLE CROPLAND 63 6399 

98 
NATIVE PASTURE c AUM 64 26 5 
NATIVE PASTURI;'. L AUM 65 2610 

999 
TOTAL LAND 1 6512 

2 
B. LIVES TOCK CALVED OR SOUGHT SOLD 

* 



TABI,;E XXIII (Continued) 

TYPE HEAD RATION DATE WEIGHT PRICE DATE WEIGHT PRICE 

cows 1 MAR 

cows 1,2 MAR 

cows 1,2,3 MAR 

cows 1,2,3,5 NOV 

STEERS 1 QCT 15 4'?0 
STEERS 112 COT 15 450 
STEERS 115 OCT 1.5 · 450 
STEERS 1,213,4 OCT 15 450 
STEERS 112131415 OCT 15 450 
STEERS l 1'2 1 3 OCT 15 450 
STEERS l 121 5 OCT 15 450 

* I-NATIVE PASTURE 
2-FORAGE SORGHUM OR ~RAiilE H~Y 
3-SMALL GRAIN PASTURE OCT~MAR . 
4-SMALL ijRAI~ PAStURE ~~R~MAY 
5-SORGHUM OR ALFALFA STUBBLE 

Ce LABOR 

JAN"'"APR 
MAY-JUL 
AUG-SEP 
OCT-DEC 

Do CAPITAi,. 
. TOTAL REQUIRED 

HI REP 
IHOURSl 

ADJUSTED TO AN ANNUAL BASIS 

E. GOVERNMENT PROGRAM PARTICIPATION 

DIVERTED 

STEERS OCT l 485 
HEIFERS OCT l 460 

STEERS OCT 1 485 
HEIFERS OCT 1 460 

STEERS OCT 1 485 
HEIFERS O(T. 1 460 

STEERS JUL 20 500 
HEIFERS JUL 20 460 

OCT 15 775 
OCT 15 775 

·ocT:15 775 
MAY 1 700 
MAY 1 700 
MAR 1 600 
MAR 1 600 

UNUSED OPER. AND FAMILY LABOR 
IHOURSl 

DOLLARS 

PER CENT 6F ALLOTMENT OR BASE 

ACRES ACRE 
CHECK 

BARLEY GRAIN 
SORGHUM 

WHEAT CONSERV
ING 

BARLEY 
GRAIN SORGHIJM 
WHEAT 

FORAGE SOR<;iHUM 
ALFALFA 
WHEAT PAStlGR-0UTl 
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13 
66 90 
66 91 
67 90 
67 91 
68 90 
68 91 
69 93 
69 94 
70 9996 
71 9996 
72 9996 
73 9896 
7,4 9896 
75 9796 
76 9796 

999 

10313914 
10414014 
10514114 
10614214 

109 
110 

15 
15 

16 
112237 
812438 

1512639 

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

SUDAN PASTURE 41 40 4 
SUDAN PASTIWINTERI 48 5 
FALLOW 63 6 

ACRES DIVF.RTE;D 
MINI.MUM 

BARLEY 111 37 7 
GRAIN SORGHUM 112 38 7 
WHEAT 113 39 7 
NONE l 7 

ADDITIONAL 
BARLEY 114 37 7 
GRAIN SORGHUM 115 38 7 
WHEAT 116 39 7 
NONE 1 7 

TOTAL 90 10 

SUBS T !TUT IONS 
SARLEY 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 1 l 8 

999 
2 

17 
F. FINANCIAL SUMMARY PRICE RANGE 

LOWER PRICE UPPER 
UNIT LIMIT USED LIM! T 

GROSS INCOME· $ 
Cl,OP SALES 

BARLEY PU 81 1 
GRAIN SORGHUM CWT 82 1 
WHEAT BU 83 1 
WHEAT PASTURE--OCT-MAR ALIM 85 1 
WHEAT PASTURE--OCT-MAY AUM 84 1 
ALFALFA HAY TON 86 1 

LIVESTOCK SALES 
STEER CALVES~OCTOBER CWT 90 1 
HEiFER CALVES-OCTOBER CWT 91 1 
CULL c~ws~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-OCiOBER CWT 99 1 

GOVERNMENT PAYMENTS 
BARLEY PRICE SUPPORT PMT ACRE 117 1 
SORGHUM PRICE SUPPORT PT ACRE 118 1 



WHEAT CERTIFICATES 
ADDITNL BARLEY DIVERSION 
ADDITNL SORG DIVERSION 
ADDITNL WHEAT DIVERSION 

TOTAL $ 

OPERATING EXPENSES. $ 
STOCKER STEERS PCH-OCT 
HIRED LAflOR 
IN.TEREST 
FEED 
SE;ED 
FERTILIZER AND LIME 
MACHINE HIRE. 
MISC.OPERATING EXPENSE 
VETERINARY AN.D MEDICINE 
MACHINERY OPERATI~G EXPo 
TAXES !LIVESTOCK 0NLY) 
FREIGHT AND MARKETING 

TOTAL $ 

NET RETRN TO FIXED RESOURCES 

OVERHEAD EXPENSES* $ 

NET RETURN TO LAND,FAMILY 
LABOR AND MANAGtMFNT $ 

TABLE XXIII (Continued) 

ACRE 
ACRE 
ACRE 
ACRE 

CWT 
HOUR 

DOLLAR 

* INCLUDES DEPRECIATION, INTEREST, TAXES P.ND INSURANCE FOR MACHINERY 
AND EQUIPMENT~ DOES NOT INCLUDE TAXES AND lNTEREST ON LANO OR A 
CHARGE FOR FAMILY LABOR AND MANAGEMENT. 

l50 

119 1 
114 1 
115 1 
116 1 

1 2 

96 96 3 
103106 3 
110110 3 

1 1 4 
2 2 4 
3 3 4 
4 5 4 
6 6 4 
7 7 4 
8 8 4 
9 .9 4 

10 10 4 
11 11 4 

5 

1 6 

1 67 7 

1 8 
999 

999 



TABLE XXIV 

FORTRAN SOURCE LISTING FOR THE PARAMETRIC PRICE REPORT (PARAMP) 

!SN S~URCE STATEMENT 

O SIBFTC PARAMP NOOFCK 
C PARAMP PARAMETRI.C PR!CE PROGRAM 

COMMON A (.65, 110,, R ( 65) .-c ( 170 J, KO( 6) , X. ( 1 70 J , P ( 65), JH{-65 I ,:X X ( 65 J, 
l Y 165 I , PE ( 65 I , Er 42 25), I I '·""· N, I OBJ, I RHS, f RF·v-, I BVC, I SUB,. SI G"'lN( f)5 1, 
2AL TB 165) • AL TC ( l 70, 3 J , ND I 6-S -,-2), NF H. 70__. 2 I, COST ( 80 ,i 4 J , Y 1 FLO ( 65, 91, 
3FMH(l81,GOV(3~21,lNFS,(Ofl,iPARAM,VL,IP 

2 DIMENSIO~ XAlTll70,lOJ,UT(3,201 
3 IREV=2 
4 IBVC=I 
5 I SUB=O 
6 IPARAM=1 
1 I l=O 

10 !Ofl=O 
11 READ(ltJ A,ALTC,ND~II.JF,M,N,SIGNN.,COST,YIELD 
16 REWIND 4 
17 10 READ(5,IOOO) !ORJ,!RHS 
22 ll REA0(~,10011 NFP,NFPl,VL,VH,VA,VM 
25 I D=O 
26 12 !D=IP+l 
77 !F(NFP.EQ.NF( IP,1 J.ANO.NF·Pl.EO.NF( [P,21 I GD Tn L3 
32 IFIIP.GT.Nl C11ll EXIT 
35 G<J Tn 12 
36 13 CONTINUE 
37 17 !NO=! 
40 on 14 1=1,110 
41 DO 14 J=l,10 
42 14 XALT([,j)=O.O 
45 DO 15 !=l,3 
46 00 15 J=l,20 
47 15 UT( l,Jl=O.O 
52 16 CALL FMPLAN 
53 !F( INFS.GT.31 CALL EXIT 
56 50 UT!l,JNOl=C(IP1 
57 fl() 51 l=l,N 
60 XALTl[.INOl=Xlll 
61 51 UT(l.lNQ,-=UT{?,If',.lnl+X(l1*-C(l1*(-l.01 
63 UTl3,INOl=UTl2,!NOl+C(!Pl•<(!Pl-VA*X{IPJ 

C CO~PUH PR [ CE· RhNGE 
64 IFlVH)b0,61,61 
65 60 IFIC(IPl.LE,VHl GO TO 71 
70 GO TO ~3 
71 61 IFIC( IPI.G[.VH) GO TO 71 
74 63 1~=0 
75 121 IB=!IHl 
76 !Fl [R.GT.MI GO TO 122 

101 [FIJH(!Bl.EO.!PI GO TO 100 
104 GrJ 1(1 121 
105 122 cT••=c. 
106 !F( IND-11 128, 128.129 
107 129 C8P=9999.I 
110 GO TO 71 
111 128 no 123 r=l,M 
112 123 CTSP=CTMP-Pl!l .. !l,IP) 
114 CtlPJ=CT"4P-O.OI 
115 !SE V=O 

...._,.._.,.,-=---------· --~~· 
ISN 

116 
117 
120 
121 
122 
123 
124 
125 
126 
127 
132 
135 
13~ 
137 
140 
142 
143 
144 
145 
146 
150 
153 
156 
161 
162 
163 
164 
167 
170 
173 
175 
176 
177 
200 
201 
207 
203 
704 
205 
206 
207 
no 
?13 
no 
221 
?22 
725 
726 
nr 
232 
235 
?36 
237 
240 
241 

S<JURCE STATEME1H 

IBVC=O 
IND=INU•I 
[PARAM=l 
GO Tn 16 

100 CBN=-9999,0 
CRP=+99-99.0 
00 105 J=l,N 
I =O 

120 1=1+1 
IF(I.GT.MI GO TO 124 
IFIJ.fcO.JH!l ll GO TO 105 
c;n rn 120 

124 PTEMP=C.(JJ 
DO 103 l=l,M 

103 PTEMP=PTEMP+Plll•All,JI 
PJVOl=O. 
IA=IB 
n~ 102 !=l,M 
I': =-M•eq f-1 ) + ( A 

102 P[VOT=PIVOT+A( 1-,JJ~EI !El 
[F[DTEMP.E0,0,01 GO TO 105 

101 !F[P!VOT.LT.(-0.000111 Gorn 117 
IFIPIVOT,G~.0.00011 GO TO 112 
GO TO 105 

112 ca=PTfMP/PIVOT 
IF(CAl113,ll4,ll4 

113 IF(CB.GT.CBNl C8N=CA 
Gn TO 10~ 

114 JF(CB,LT.CBPI CRP=CB 
105 C~NT!NUE 

CLO=C!IPl 
[F(VH)ll5,ll6.ll6 

115 JF(.(~N+VNll175,l26,l2b 
126 C(!Pl=C(IPI-V~ 

GO TO 127 
125 Cl IPl'='Cl!Pl+CRN-0.01 

r.n rn 121 
116 IF(CRP-V~l 117,llA,ll8 
117 C!IPl=CIIPl+VS 

Gn TO 12 7 
118.C(!Pl=C{[Pl•CBP+C.Ol 
127 IF(IND.l'0,11 W~ITE(6.1003l 

W~ITE{6,791 (~F(IP,Jt,J=l,21,CLO,C{IP),VH,IND 
79 F~RMATflH ,A4,A2,3Fl5.4,l6) 

IF{VHl 97,98,qR 
9.7 !FICBN.U.1-9999.01 l GO Tn 71 

GO TO 9'1 
9A IF(CBP,Gf.9q99,l GO TO 71 
99 INO=INO+I 

IFI !NO.GT. IOI GO Tn 71 
!~FV=C 
ltlVC=O 
[PARA~=l 
GO TO 16 

71 !DRl=l 

I-' 
\J1 
I-' 



ISN· 

242 
243 
244 
245 
246 
253 
254 
ZS~ 

.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 

c 
c 

SOURCE STATEMENT 

IFIIND-101 81,81,52 
81 IPRZ=IND 

GO TO 77 
82 tPR2=10 
77 WRITEl6,Tlll .(FMMll l,1=1,181 

771 FOR MAH lHl, l BA·41 
WR !TEI 6, 72 I IGBJ, IRHS,NFP,N.FP1,VL,VH,VA,V'1 

TABLE XXIV. {Continued) 

72 FORM A ti lX, 4HOBJ=, 12,2i(,4HRHS=, 1 Z, lBX, 9HACTIV I TY=,A4,A2, 3X, 5HF ROM=, 
lF6. 2, 3X, 3HTO=,F6.2,8X,9HCONSTANJ=,H· .• 2, 8X, 14HMIN iNCREMENT=, F 7. 3, 
211 . . 

83 WR ITEI '6,731 INF IIP,JI ,J~l ,21, rnfn, I I, I=.t PRl, IPR21 
73 FORMATllH ,A4,A2,10Fl2.2l . 

WRITElb,741 IIH12,11,l=IPR1,IPR2·i 
74 FOR~ATllH ,6HNET RT,10Fl2,21 

WRITEl6,751 VA,IUTl3,ll,l=iPQl,IPR21 
'75 FORMAT41H ,F6.2,10Fl2,it . 

WRITE 16,761 . 
76 Fl'IR"1A Tl lH I 

00 86 l=l,N 
00 54· IS=l.IND 

84 SUM=SUM+XALTll,ISI 
IFISUM,LT,0.011 GO TD 86 
WRITEl6,851 INFll,Jl,J=l,21,IXALTll,Jl,J•IPRl,IPRZI 

85 FORMA~41H ,A4,A2,10Fl2.21 . 
86 SUM=O. 

IFIIND,LE,IPR21 GO TD 87 
IPRl=IPRl+lO 
[PR2=1PR2+10 
IFIIPRZ.GT.JNOI IPR2=1ND 
IF T·HEII-E IS SUFF!CIENT CORE SPACE XALT TO BE Wll)ER .THAN TEN COL. 
THEN THE FOLLOWING CARO SHOULn ijf --- GO TO 77 
GO TO 17 

87 IFIKOll).NE.01 CALL EXIT 
IFIVHI 94,95,95 

94 IFICIIPl,LE.VHI CALL EXIT 
IFICAN,LE.1-9999.011 CALL EXIT 
GO TO 17 

95 IFICIIPI.GE,VHI CALL EXIT 
IFICBP.GE,9999,01 CALL EXIT 
GO TO 17 

1000 FORMATl214X,1211 
1001 FORMATIA4,A2,4Fl0.41 
1003 FORMATllHll 

89 STOP 
ENO 

t-' 

~ 
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