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ABSTRACT

The major objective of this study v,/as to shoL"r that

withoui some knowledge of the produc-Ûivity of the various

resouuces and enterprises of the farm firm the effi cient

a1l-ocation of capital cannot be accompl-íshed.

A record analysis ancj a bucl qet or l-inear programrning

analysis basecì on an existing farm in south-centra-l- Manitoba

were empi_oyed to shor,r the necessity of eff:'-cient credit

a-Ll-ocation "

The farmer on whose farm the study is based is a

member of the tarman District Farm Susiness Association,

therefore, farm records for the .VeaIS L957 to f960 \^JeIe

avai-l-a]¡l-e f or the ana-l-ysis '

The significant findings of the above investigation

\¡Jere as f ol-louls:

l-, The marginal productivity of capital was considerably
increaséd by the use of budget or.Linear programming
analYsi s "

2. Linear programming analysis improved the enterprise
combination on the farm under study, thus raising
the farmerls net return.

3. UntiI opera-bing capital reached a higlr -Ieve1,
margina.l_ returns to this resDurce were slrown to be

conÀiderably higher than margina-l- returns to the
f ixed .resource land.
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CHAPTER I

Ï NTRODUTTI ON

Agriculture in Canada today is a highly commerciai-ized

and competitive business. Present day farms require the

investment of large amounts of capital in land, machinery and

equipment. Tn 1951- capital investment in agriculture was

ÍÞ9,458 nil-lion and had risen tc {|13,171 mil-lion by J-96I. This

is approximately a 39 per cent increase in ten years. During

the same period the l-abour force in agriculture decreased

from 939 thousand people in 1951, to 674 thousand in l-961.

The expanding caPital- investment in agriculture has

also led to a rapid reduction in the number of farms. Ihe

1951- census Ieports 575,015 farms and by 196I this figure hras

down to 4Bür 903 f arrns. In l.lanitoba f arm numbers f or the same

period dropped from 49,2OI to 43,306. if acres alone were

used as a measure of size then for Canada as a who-le the

average number of acres peI farm declined slightly for the

above ten year period. In the case of Manitoba, however, the

number of acles in farm land showed an increase ovel the ten
Iyear period,- It is evident that capital investment per

f arm is increasing f airly r'apidl-y. This is the resul-t of nB\^,

fCun=u" of Canada, Lg6I. (0ttar,va, Roger Duhamel, F.R"5.C"
Queenrs Printer ) "
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technology which has caused drastic changes in farr¡ing methods.

Farmers are forced to adopt continualJ-y new methods of

production which require new and costJ-y machines and buildings

and other costly production techniques, Ihe inerease in farm

síze plus the new techniques create a need for large

additional- capital outlays by farmers.

A mode¡n commercial- family farm will- require anywhere

from $30r00û to $6tr00û in capital investment. Year1y cash

operating expenses may vary from $Sn¡0 to fü20rC00. The

average capitat investment in 1962 for the B6 farmers comprising

the Carman District Farm Business Association of Manitoba vvas

#68 r 647 " Average operating expenses f or the same group ì^,as

Í$14, B5B with another Íi6, ¿:S f or capital purchases making a

total- annua.l cash outÌay of fi?I1293" The average debt for

the f armers of the above group was ll$16,3 24,2

The increased need for farm credit has been recognized

by both the Federal and Provincial governmentso In recent

years they have either set up new credit agencies or revised

the existing oneso The Farm f,redit Corporation, which

\,{as established in 1959 as the successor to the Canadian

Farm Loan Eloard, loaned $$6BrBB7 thousand to 6rO27 farmers in

'J.P. Hudson, L962 Annual- Report of
Farm Business- Associatioq, (Dtpartment of
Eõõñomiõs ãñã Fãrm ltf.nag"ment, University
tg63 ) ,

the Carman District
A gricultu ral
of Manitoba, September,
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Ig62.u In Manitobau the Manitoba Agricultural Credit

forporation which was established in l-958, loaned Íi4u950

thousand to 428 farmers in 1962.4 These are only two of the

several lending agencies providing capital to farrners, rnainly

in the long term f iel-d "

Methods of improving farm credit anaÌysis to determine

the credit potential of a farm have been and are the concern

of credit agencies, both government and private. TraditionaJ-J-y,

the credit potential of a farm has been determined by an

analysis of the assets or equity col-l-ateral of the borrowelo

Lending institutions have been concerned mainly with the safety

of their -l-oan and have been anly indirectly concerned with

the productivity of the additional capital,

Farmers must al-l-ocate scarcB xesources amongst competing

enterprises in an attempt to maximize profit" Holv are they to

do this without some knowledge of the prcductivity of the

various enterprises that they have or could have in their farm

business? Many farmers are adding additional- capital to a

particular farm enterprise that is actualty -l-osing money and is

kept going onJ-y because it is being subsidized from the rest

3Annu.-l- Report of the Farm Credit Corporation, i-g62,
(0ttawa, Roger Duhamel-, F.R"5"C. Queenrs Printer).

4Annu..l- Report of the Manitoba Agricultural f,¡edit
Corpc¡ation ? 1962" (ìnlinnipeg, R,5, Evans, Queenrs Printer) "
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SCOPE AND ÜBJECTIVES

The basic hypotheses of this thesis are as f ol-l-ows:

(i) That budgetary analysis can be used as a means
of improving agricultura-l- credit analysis.

(ii) That a more efficient allocation of agricufturaf
credit within the firm can be determined by the
use of budget or productivity anaJ-ysis.

5p_gcif ic Db.j ectives

1, Io show that record analysis can (a) point up the

weaknesses anrJ strengths in -bhe f arm business, (b ) help the

farnrer afl-ocate his l-imited resourcesr and (t) help determine

the credit potential of the farm.

2, The second objective, which is part of the major

hypothesis, is to show that without productivity analysis

neither the farmer nor the J-ending agency ni-l-l- know tnrhere the

additiona-l- capital can be af l-ocated most ef f iciently 
"

3, To show the ef f ect of varying the ltoperating capitalrl

resource, It is hypothesized that the quantity of this

resoulce avai-l-abl-e wii-1 not only affect the income level but

also dete¡mine the type of production plan which is most

prof itab.le.

There are further questions raised in this study which

are not deal-t with specifically' ThÊ question of "whorr is
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to receive additional- capital is one of utmost importance, as

is the need for a more j.ntegrated policy on atl types of

credit; 1ong, in'Lermedia-be and short term, These are sub jects

only cliscussed briefly and are topics for separate studies.

The scope of this study is implicit in the discussion

of the objectives" The choice of only one existing farm as

a base f arm for this study was f or the f oIf orr.ring reasons 3

l-" The use of an existing farm unit that is actualJy
operating rather than a hypotheiical farnr precÌucìes
the possibility of situations arising that woul-d not
be found on an operating farm unit.

7" The farm chosen has a large capita-ì- investment in
land snrj beef catt-le but average labour earnings
are noi very large " This mighi inrlicate that some
farm reorganization is necessaryo

3n The farnrer has been a member of the Carman District
Farm Business Association since its inception in
L957, therefore good farm records are avail-abl-e for
a number of years. These reco¡ds are inval-uable
for c¡edit analysis 

"

4" ln 1960 the farmer obtained a Ioan from the Nlanitoba
Agricultural Credit Corpo¡ation therefore his farm
can be analysecì both before and after-bhe adcìitional
caoital- u/as added 

"

METHOD

This study i nvol-ves the determination of the productivity

of -bhe 'flirm under various canditions relating to resource use,

especially capital. Linear programming is the maín empirical

tool used because i't is a technj-que which al'1 ows the selection

of optimum production plans and the best resource aJ-focation



given assumptions about enterprises to be considered and

resources avaif able, The l-eve1 of r'esour'ces \¡las not changed

from that avai-l-ab-l-e on the farm as far as was practicabl-e.

The l-evel of operating capital was varied in orde¡ to test

the several- hypotheses. Hay and cor.n se-l-Iing activities

were both incl-uded and excl-uded from the plans in order to

force livestock into the plans.
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THEOiiTTICAL BACKGRDUND

The firm has been defined as3

A technicaf unit in which commodities are
produced. Its entrepreneur (or,rner and manager)
decides how much of and how one or more commodities
will- be produced and gains the profit or bears tlre
l-oss which resuJ-ts f rom his decision " An entre-
preneur transforms inputs into outputs, subject to
the technica.l- rules specified by his production
function" The difference between his revenue from
the sal-e of outputs and the sort of his inpuis is lhis prof it, if positive, or his .loss, if neqative o 

*

The word rrdecidestt i n the above statement is of utmost impor-

tance because the decisions of the entrepreneur can, to a

J-arge extent, mean the difference between profit or lossu

The farmer must combìne his limited ¡esources in such

a h,ay that his objective, which is predominately that of

pro-l"it maximization, wil-J- be reached.

Additionaf capital is Dne of the resources that the

farmer of today uses and wilI continue to use in rncreasing

amounts" This thesis is concerned primarily with the consid-

e¡ations involved in the allocation of various quantities of

capital within tlre farm firm when the goal is one of profit

maximization "

1.Henderson e

economic Theo¡y, A

Fill ã.ok-co*mp.ny,

James I\'1 . and
Mathematica'l
T "., ;19 5e-;

Quandt, Richa¡d
Approach. ( New
Page 42,

E o r Uå._lq-
York, McGraw-
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Traditional- c¡edit appraisal- methods have made little

or no attempt to deterrnine where the actditional capital

shoul-d be invested. For the pulpose of this study any method

of credit analysis that places the main emphasis on avail-*

abiJ-ity of ample secur-ity oI coll-ateral- to covel the loan wi-l-l-

be cf assed as a traditional- method of apprai=ul-.2 Vi/hile

this is a necessary and important part of appraisal more

thought shou-ld be given to the idea of looking at the farm firm

as a who-Ie unit and making credit availabl-e in order to

increase the productivity of the whol-e farm unit.

For example, if a farmer attempted to borrow $l-D'0Û0

to puïchase either addj-tional-.1-and or additional cattle

the traditional- method would appraise the farmerrs assets,

both l-and and cattl-e plesently owned and to be purchased, and

place a val-uation on each, If this val-ue was conside¡ed

suffj-cient to cover the loan, that is, repey the lender if

assets had to be sol_du then it is til<e]y that the farmer

woul-d receive the additional- capital. However, neither the

farmer nor' the fender wou-l-d know whether returns r'uouId be

higher if the capital was invested in the catt-te or the

lancì or some combination of both; or indeed, whether the

capital should be invested in some other aspect of the

business o

2-I OT a

MLrrray, !r/ ,G",
5tate f,r:llege

detarÌecj descrì-ption of appraisal methcds see 
'

I_e_tq 4,ppraisaÅ e.nd Vaiuaåion " (Ames: Iowa
Fress), Fourth Edit-ion.
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tJith this method of analysis there is no way of knowing

which enterpríse woul-d bring the higher returns. fven more

critical is the fact that this method of analysis cannoi

rea1Iy tel-l- the farmer if it wiJ-l pay him to borrow the

money in the first place. Ihe retu¡ns from eithe¡ land or

cattle may not be sufficient to pay the cost of the J-oan'

Another ma j or l-imitation wil-l immediately be evident

from the above discussion. If increasing returns to scale

axe availab-l-e the farmer might want to enlarge his business

to make fuLl use of his l-abor and machintty.3 If he does

not have sufficient equity col-lateraf to secure the loan

then he is not likely to receive it; he is forced to remain

at an inefficient level- even thcugh the productívity of the

addítional- capital investment may be quite high"

How does the traditional- method of appraisal determine

whether or ncrt a farm firm needs additional- capital? If

efficiency clf operation is achieved by a reolganization of the

farm resources presently avail-abJ-e there may be no need for

additional capital" Adding land to the present farm may only

enlarge the reûrganization problern and raise income l-ittle

if at al-f " Ihe above question cannot be ans\^/ered by the

traditional- method of appraisal.

3Ar"t, Ludwig,, 'tProductivity of Resources on Farms
in the Newdale-Hamiota Area of Manitobaorr(Unpub-Lished Masterrs
thesis, University cf l'lanitoba, Vr/innipeg, 1959 )"
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Farm Records

If adequate farrn records are availabl-e, comparisons r.¡ith

othe¡ farms can be made and strengths and weaknesses discovered

in the fa¡m businesso Comparisons of vofume, effíciency,

vaLue of production and value of production per unit of

invested capital can heJ-p the farmer make better decisions

as well- as show where further budgeting is necessaryo

BUDGET OR PRODUCTTVITY ANALYSIs

If the farm firm is to realize the highest possib-l-e

returns from the use of additional- capital, it must be

invested, having due regard for the risk and managerial

ability of the f armer, in such a \^/ay that any further re-

organization of the farm firm would not yield any inc¡ease

in the income.

Profit maximization can only be achieved if the basic

principles underlying production are applied to the firm.

According to Murray and Nelson maximum returns can only be

gained if the farmer Donsiders¡4

l-o The propex enterprise combination.

2u Determinesthe most economical- production practises"

3. Decides hov,r large each of the enterprises should be.

Finance
Fa stEs

A
-f\'ì urray, ll .4.

.(Ames: 
Iowa

and Nelson, Aaron, E., Aq¡icultural-
State ColJ-ege Press) Fourth Edition,
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These are rea1ly the principJ-es for the equij-ibrium

of the firm stated in a different way, Hicks outlines clearly

the three main production principles of (1) factor-factor,

(2) product-product, (3) factor-product, as fol-l-ows:5

.l-. Corresponding to the condition price = marginaf
cost, we have th¡ee sorts of conditions:
a) The príce ratio between any two products must
equal the maxginal rate of substitution between the
two products (this is noh, a technicaf rate of
substitution ) .
b) The price ratio between any two factors must
equal their marginaj- rate of substitution.
c) The price ratio between any facto¡ and any
product must equal the marginal rate of transformation
between the factor and the product (tfrat is to saVr
the marginal- product of the factor in terms of this
particular product ) .

2" Next there are the stability conditions" For the
transfo¡mation of a factor into a product we shal-l-
have the condition of diminishing marginal
rate of transformation or diminishing marginal
product, For the substitution of the one product
f o¡ another ì^,e shall- have a condition of t increasing
marginal rate of substitution, I that is to saV¡
increasing marginal cost in terms of the other
product (marginal opportunity cost). For the
substitution of one factor for another, rdiminishing
marqinal rate of substitution.r

Factor-Factor Principle

CapitaI, labour, land and the various other resources

are combined in several alternative enterprises on the farm.

üptimum afl-ocation of the l-imited resources is obtained when

5Hi.k=, J. R. Valqe and Capital-. (0xf ord, Cl-arendon
Press ) , Second Edition J 9aÇ p.g"= e 6-87 .
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the returns on a particular resour'ce aIe equal ízed in a.l--l the

various uses.

This principle is concerned with the substitution of

one resoulce for another in the production of a given quantity

of product" In most cases several- resoulces ar'e invol-ved

in the production process which can be represented by the

f oJ-l-owin g equ ation :

Y - f (xl x2 x3 xn)

where Y is the given amount of output and Xf . ' " ". . Xn

represent the various inputs. If al-l the inputs but two ale

held constant then the marginal rate of substitution for

these two can be determined. For example, output of beef

is a function of capital and labouq other inputs held constant"

(tne capital coul-d be in the form of l-abour saving equipment)"

Beef = f (capitalr labour)

The equitibrium position (least-cost combination) is found by

the f o1-l-owing f o¡mula ¡

dL PC

dD=L
.dLwhere Ët tu the marginal rate of substitution of capital

far labour, PL the price of labou¡ and PC the price of capital-.

This can be expressed as the ratio of the marginal value

product of capital with the malginal vafue Product labour

as f o-l-lows:
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tY"v"Po t, ^\cap: I peel /
rf

cap "

where M.v"P"cap. is the marginal val-ue productivity of the

resource capÍtal in producing beef and P.r_o. í= the price

of capitaJ- and similarJ-y for l-abour.

The factor-factor principle can be ilfustrated

graphicaJ-ly using discontinuous iso-quants which aIe irnpJ-icit

in linear programming but still satisfy the marginal-

conditions for the equilibrium of the firm. To do this the

concept of a line vector or process ray must first be

introduced, !utput of beef , in the above example, can be

increased by increasing proportionately the amounts of

capital and labour, output also increasing proportionately.

In Figure L, this refationship is shown by a straíght fine

such as l-ine l- " This l-ine is called a line vector or a

process rayo

In the production of beef the resourcBs capital and

labour can be combíned in several- different proportions to

produce a unit of output, Each of these processes can be

ïepresented by a p1'ocess IaV¡ four of which are itl-ustrated

in Figure l-o There is a point on each of these rays where

identical- quantities of beef are produced. These points

are connected to fcrm the iso-product cur.Ve It; similarly

for iso-product curve I2" The price l-ine is represented by
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Labour
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TN
Capital
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( Equipment )
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( discontinuous iso-ouants )
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MN in Figure 1" ldith this given price l-ine the optimum

combination of capital and labour is found rvhere 0C of capital

and 0B of l-abour are usedo As can be seen from the diagram

the price line can be rotated considerabÌy before the

optimum position changes'

In most cases farmers use severaf resources in various

alternative enterprises on the farm" If capitaJ- is unl-imited

the equation f or optimum al-location is as f ol-l-ows:

P. *-r

, M,V.P.hrnere-xvl-s n"m

"n in enterprise Vm,

M"V"P" XrVt
LL_ _P;__-- = òêo

*z

M"V.P" ttvr- tvt. v. P " XVn"m l
P, ..

n

the marginal val-ue productivity of resource

and P* is the price of the respective
n

resource inputs x_l_ Xr.ì o The above equation implies

that each resource should be used to the point where the

marginal cost of each resouxce just equals its marginal value

productivity. If capital is limited, the more likely case'

the equation is the same except that it will be greater than

1o This impJ-ies that the scarce resources should be al-l-ocated

such that the marginaJ- value productivity of each of the

resources shoul-d be proportional- to their prices"

The relevance of this principle in the area of credit

cannot be ovelemphasized. Recent studies have =ho*n6, that

6_.-"Gilson, J.C', and Yeh, M"H., rf Productivity of Farm
Resources in the Ca¡man Area of Mani-boba, rr TechnicaL Bull-etin
No, !, Department of Agricultural- Economics, University of
Manitoba, September, 1959,
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when capital is mole limiting than labour, this is the case

for most beginning farners, the marginal value product of

capital is much higher than labour. Thís means that addition-

al- dol-l-ars of capital used by a young farmer short of this

resource wil-l- increase his total Ievenue considerably.

Product-Produ qt PrinciP-l-e

Every farmer has several- enterprises or combinations

of enterprises into which he can put his fimited Iesources.

l-Je is concerned however, to f ind the optimum resource

combination.

The equation for this relationship can be expressed

as f aJ-l-ows:

(Y1, YZ Xr) = D

where Yt and Y2 are two alternative enterprises and Xl

r,epresents the fixed quantity of resour.ces. For example

one acre of -l-and could produce 30 bushefs of wheat clr 50

bushel-s of oats oI any combination of both' This is shown

in Figure 2o The curve connecting the maximum output of

wheat and oats Iepresents all the physically possible outputs

of these ttto clops, and is known as the product transformation

function" The most profitable combination of wheat and

oats is found where:

d',v Po

ã¡=Ç
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l^Jheat
( bushels )

P-4=,æ
I TANSÏ OTM ation Function

ûa ts
(busheJ-s )

FIGURE 2

Prorluct-Product Rel-ationship
(continuous transformation function)



1B

. d\iJwhere ää equals the marginal rate of transformation of wheat

P n
for oats and *i equals the price ratio. The -l-ine BP in

'tJ

Figure 2 represents the price ratio which is tangent to the

product transformation function at point D. The optimum

combination of the two enterprises woul-d be where DA of wheat

is produced and US of oatso

This principle is i-l-i-ustrated in Figure 3 with a

discontinuous type of transformation function, similar to that

formed by the trprocessesrr of the linear programming technique.

The price l-ine again touches the function at point D but

it can be seen that the slope of the price line BF may change

considerably before the optimum combination is changed"

Many farm products can either be sold directly or used

to produce a secondary product" An example of this woul-d be

wheat and oats combined in va¡ious ploportions to produce a

unit of pork. The iso-product function for pork production

is shown in Figure 4 al-ong with the product transforrnation

function" If prices are not considered then the optimum

combination of Iesources to produce pork is where the two

functions are tangent at point N. At this point the marginal

rate of transformation of wheat for oats equaJ-s the

marginal rate of substitution of wheat for oats in the hog

ration, This can be expressed algebraically as f o-l-l-ows I

dìi{ (output ) - drlil (ration )

d[ d0
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If the price line is introduced into Figure 4 then

depending on the price ratio the situation may change

considerably" Figure 5 il-lustrates the point. The price

ratio of wheat to oats is represented by BP, If tvheat and

oats are produced according to their relative prices, 0A of

wheat and ÛS of oats woul-cl be produced. The amount of wheat

and oats fed woul-d be 0T and 0l( respectively" This means

that TA of wheat woul-d be sold and 5K of oats woul-d be

purchased. The principte illustrated was permitted to opBr-

ate in the l-inear programming sol-utions of the empirical

section of this thesis"

Factor-Product Principl-e

For the f armer r,vho is using borrowed capital , or

attempting to obtain extra capital, this third production

principJ-e, combined with the first two, is of utmost importanceo

Shown graphically the process rays devel-oped in Figure

I r^ril-l- again be used o Four such rays are shown in Figure

6, If the J-evel of labou¡ is hel-d at 0B then the output of

beef varies with the input of capital' It can be seen from

Figure 6, that this is done by shifting from one process

ray to anothe¡" if output of beef is plotted against input

of capital the production function of Figure 7 resul-ts.

The price line must again be introduced shown as

PP t in Figure 7 and tangent to the production furrction at
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point A " This is the optimun point r.rh ere ¡R of beef is

produced anc{ ü5 of capital i s used " The price .l-i ne, as w j th

the other two principJ-es, can rotate considerably before

-bhe optimum poi nt changes "

Given the technical kncr';l-edge and the assumptions

relating to price, the f armer, Lvi'Lh the use of th-is principle

l<nows how much he carì afford to borrr:w before the capita-l-

wil-1 not pay fo¡ itse-l-fo Under traditionaf appraisal methods

this knonLedge is not available. In many cases, i'F the farmer

does not already have considerable col-l-ateraÌ o he wi-l-I not

likeIy be abl-e to borrow the capi-La1 required for this enter-

prise. There wil-l- be other cases where too much credi-b

coulcì be obtained; production could be increased in a

particular enterprise to the point where the additional- capitaJ-

will not pay for iiself.

MARGINAL ANALYsIS OR LINEAR PRCIGRAI'IM1NG

The marginal analysis technique while theoretically

sound has some difficul-ties from a practical standpoint'
rr --^'rmes a continuous production function thatI L dbsL

varies along its entire length. lhe perfectly continuous production

function rrrith its everchangi.ng slope is nat a suitabl-e basis
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far decision making" For exampfe, production decisions,

ivhich involve a reall-ocation of resources, cannot be changed

continuous-ì-y but once made wil-1 ¡emain unchanged for a

certain length of time even if the price varies considerably.

The farm firm of today is a highJ-y complex organizatic¡n

where decisions of a highly technical- nature and involving

fairly substantial- sums of money must be made. R"G.D" AlIan

points out regarding marginal- analysis:

It provides a neat and tidy method of exposition
but it cannot pretend to produce answers to all-
kinds of questions on the behaviou¡ of the firm.
Al-te¡native methods of analysis, to supplement
¡athe¡ than to replace the marginal approach can
be sought; and it is here that the technique of
linear programming and activity analysis lvoufd
seem to be particularJ-y rel-evant. I

Linear programming is more specific and more detai-l-ed in its

specification of technology than is the production function

of marginal analysis, Any firm has a finite number of pro-

cesses that can be considered even in the long rLl rt o

The Budqet Approach or Linear Proqranmiry

fomparative budget analysis has been used in agricul-

tural economics work for many years. It has many simil-arities

to l-inear programming 
"

A budget is a detail-ed production plan for a firm for

7A1l-un, R. G. D. , tgathematic+L Economics, (London,
FlacMi.l-lan and Co. Ltd., 1956), P. 619"
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some f uture period " A f irm has avail-abl-e a number of

resources which may be used in the production plan' Some of

these resources are fixed at least for the period under

discussion whil-e other resources are variable and can be

inc¡eased to any required amount"

The comparative budget can be drawn up reasonably

quickly if the firm is small- with few alternative enterprises"

This advantage ís soon lost as the number of fixed resoulCes

and enterprises considered increasee It sûon becomes

impossibl-e for the research worl<er to consider all- the

possibl-e budgets and he must decide subjectively which of

the many possible plans shoul-d be considered. There is alivays

the possibiJ-ity that a production plan not considered would

yield a higher return than all those that have been considered.

The resu-l-ts found by the compa¡ative budget approach

can afso be found by the systematic mathematical technique

of Iinear programming. Although the same fixed resources

and enterprises are used as in the budget, the technique does

not restrict the numbe¡ of possible production plans. AII

possibte enterprise combinations are considered simultaneously;

thus the plan returning the maximum profit is tlre one sefected"

Linear programming reduces the amount of computation invofved

and, with the use of the eÌectronic computer, the resu.Its aIe

obtained mo¡e rapidJ-y" The computations invol-ved in the
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regufar budget approach are not handled efficienily in the

eJ-ectronic compute¡ "

Basic Concepts of Linear Proqramminq

There are three basic concepts which are necessary

for an understanding of lineax programming' These are:

resources, products and production processes.

Resource

A resource is defined by Robert Dorfman as:

\nie may think of al-.1- the physical and intangible
things used by the firm as being grouped into
cJ-asses in such a \¡/ay that it is a matter of in-
difference to this firm or any firm which member
of a cl-ass it obtains for use in its productive
worko Such a class we sha1l cal-L a resource, a

factor, or an input.B

An example quite refevant to this study should help

to clarify this concept. A farmer has only so much labor

available for the yeal but demands for it varies with the

seasoFìso The labor, therefore, is not identical throughout

the year, The farmer is definitely not!¡indifferentrr as to

whether he receives an additional 0ne hundred hours of

labour in the winter or' in the summer, and labour must there-

fore be classified into groups, such that one hour of labour

in any group is identical- with any other hour"

BDo"f*un, Robert., Appl-icat-ion of Linear l-et-$Eem,nfÅ!-q
to the If-""J,y of th-e Firm, fBerkeley. and Los Angeles, The
Fiversitv ot Cãtlf o¡nia Press, 1951), Page J-3.
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Product

The definition of a product is the same as that for

a resource except that products are the result of productive

effort rather than being used up in productive effort, These

products are also classified into groups in such a h/ay that

an indiviCual- or firm desiring a member will- be indifferent

as to which member is rtc-ived.9

Productíve Process

Dorfman defines a productive process as a physical

event or series of events in which men participate puxpose-

fully in order to transform some resources into produ"tu.l0

Two productive events aIe classifíed as instances of the same

process if they Lrse the same resou¡ces ín the same proportions

and produce the same outputs or products in the same pxopor-
l_ttr-ons.

The

can now be

assumptions on which linear programming is based

pxesented. Dorfman presents three:

The productive opportunities of an economy or
economic unit are defined by the resources and

1"

o'_Ibid. , Page l-3.
10-, .Þi!. , Page I4.
1r---l- or a mathematical- exposition of a productive process

see; Eyvindson, Roger K,, rrEconomic Aspects of Farm 0rganization
on Red River Clay,rf (Unpubl-ished Masterrs Thesis, University
of i4anitoba, vr/innipeg, 1961) .
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the productive processes avail-able to it ' The
quantities of at least some of the resources
are finite and so is the number of productive
processBs avaif abl-e "

2" Any productive process may be used at any positive
level consistent with the supply of resotlrces
availabl-e" The consumption of resources and the
output of products is proportional to the l-evel- at
which the proeess is used.

3" Several productive processes may be used simuftan-
eously, if the supply of resources is adequate.
If this is done the consumption of each resource is
the sum of the consumptions of the individual-
processes used, and the output of products is the
sum of the outputs of the índividual process"s'fZ

The budget approach which was discussed briefly was

based on the first assumption" This implies that somB of the

resources available to a fi¡m may be unlimited whil,e other

resources have definite specified limits at Ìeast for the

period under discussion. This is the usual case for a fa¡m

whe¡e l-and, machinery and buil-ding resources are fixed in

quantity. To these fixed resources can be added variable

r.esources such as f uel-, f eed and f erti-l-izer "

The first assumption aLso sets out the condition which

specifies that the firm is faced with a l-imited number of

productive processes. The value of both the xesoulces and

the products, the preferences and capabilities of the entre-

preneuï and many other factors combine to l-imit the number of

possible production Processes"

12Do=f*"n, 
!.p." cit. , Page l-8.
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The divisibility of both the products and the resources

is set out in the second assumption" This means that products

and resouïces are considered to be continuous oI infinitely

clivisibl-e. For example a f arm pJ-an might include 123 " 56

f eede¡ hogs. If processes are divisib-l-e it f ol-lows that

resources used must also be d j-visibl-e ' This assumption of

complete divisibility is not a serious l-imitation because a

program can ordinarily be rounded to inc.l-ude activities produced

to the nea¡est whole unit r,vithout causing serious decision

making err'ols" The second part of the assumption sets out the

l-inear relationship of the technique. If 4 units of factor )(,

and 5 units of factor XZ a.re required ta prociuce I unit of

output Y, then B units of Xf and 10 units of XZ wil-Ì be

requíred to produce 2 units of Y.

The third assumption points out that the processes

must be additive in the sense that when ttnio clr mole ar'e used,

their total product must be the sum of their individual

products 
"

1n linear programming it is commonly ass'umed that no

complementary reJ-ationships exist" This, of cou¡.Se' is not

the case as there are many examples which inval-idate this

assumption " The coñ'ìpl-ementary rel-ationship betlveen f orage

and grain is one example. Ûn a given plot of l-and one-hal-f

is in continuous forage production and the other haLf in
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grain procìuction. If the production pattern is changed so

that one year the whole plot is placed in forage production

and the next year in grain production then the total yield

over the two year period will- change" The processes, therefore,

are not additive o Tn this situation l-inear programrning

handfes the complementarity by combining both processes into

one processc A process is set up for each combination of

forage and grain that is to be studied. Thus a unit pxocess

of one acre containing one-eighth of an acre of grass and

seven-eighths of an acre of grain is set uP, and another

process containing two-eighths of an acre of grass and six-

eighths of an acre of grain and so ol-l o The inputs requi¡ed

and the outputs which resuft from each of these processes

can then be dete¡mined" The complementary reJ-ationship

that would be found with that particular combination of the

two enterprises is reflected in each process.

Heady and Candler make one more additional- assumption

regarding linear programming.l3 The linear programming

technique assumes single-value expectations for input-output

coefficients and prices, This assumption is unreafistic

l-3,, r !ì rr:ì ô r t l n- ---*"Heady, E.0. and f,andIer, f,lilfred' Linear Proqramrninq
Methods (Ames, Iowa State CoÌlege P¡ess, l-958), Po 1B'
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for certain farming situaiions but Heady and Candler defend

it on the grounds that it has been used by conventional-

xesearch techniques including budgeting.

D efin it io n and Expl-anation of Linear Proqramminq

The assumptions and restrictions under which linear

programming operates have been set out" A formal definition

can now be given o Dorfman def ines it as f ol-l-ows I

Linear programming has been defined to be the
study of the maximization or minimization of a
mathematical function subject to l-inear inequal-itie""t'

This thesis is concerned with the maximization of

profit and therefore the efficient all-ocation of the l-imited

xesources of landr labor, buil-ding space, feed and especially
- t5capatal o

A short mathematical presentation of the defj-nition

wil-l- help to clarify the approach used in l-inear programming.l6

The linear inequal-ities which limit the maximization of the

linear function must fi¡st be set up, For any firm there is

r4^*-Dcrfman, Robert, Applicatioj of !iLq_ar, P¡og¡amminq
to the Theor.v of the Firm (BerkeIey and Los AngeJ-es, The Univer-
àTty of California Pressu i-951,) Pn L2"

15-*"For detailed information on Resource Al-location see;
GiJ-son, J"C", rrAn Application of Linear Programming to Farm
Pl-anningrrr Technical Bul-l-etin No. 2, Dept. of Agrico Econ.
University of Manitoba, March, L96D"

l6Dotf*.n, gp." cit., Page L9.
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a finite number of possible enterprises and a finite quantity

of severaf resources" fvery enterprise that is in the farm

plan wil-l- use a certain amount of the l-imited resources; how

much will- depend on the level at which each enterprise is

incÌuded in the farrn pÌan. The given amount of any resource

used by any plan can be represented by:

ar X, + ar X. + aj X" + ,oo + ar X- = A,otto2ro3Jonno

where Aa represents the total quantity of resoLlrce d used"

X-l-, X2, )(3 r e o o , Xn represent the leveIs at wh i ch enterprises

L, Z? 3, ê . . , n are incl-uded in the pJ-an. The amount of xe-

souxce d required by one unít of enterprise 1 is represented

by ar , the amount of resource d required by enterp¡ise 2 by
"J-

ã¡ and similarJ-y for the other terms" -The above expressionoz

may be interpreted as foJ-lows: the summation of the amounts

of xesource d used by each enterprise equals Ad"

Tf there are k fixed factors then a systern of equations

can be developed which represents the total- amount of one

resource used.

The system is:

.l-l-*r + "rz*z + -r3x3 +

uzr^r + uzz*z + "23*3 +

a--x, + a--X^ + a--x^ +
J_L I JI ¿ JJ J

'1. d,
-Ln

Té^ ¿n

+ ãt¡
JN

X
n

X
n

n

A1

A2

A-J

ukl-*l- + =kz*z + uk3x3 + ooo + -kn*n = Ak
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The firm has at its disposal quantities of each of the

resources which can be representtd by 5.., , q q q
- J-. "2t *3t Û'Õt "k"

In order that the production plan will stay rvithin its i-imits

the f olJ-owing must hold:

A1

A2

A.
J

5l

5z

5-
J---

A,
K

q

within the above system ofThe l-inear function is maximized

linear inequ a.l-ities "

This study considers the maximization of the profit

functiono A net price is cafcul-ated for each of the possibl-e

enterprises l-, 2e 3, ! o. r Fre The variable expenses are

subtracteci from the gruss price to give the net price, which

means that the net price is a return to fixed facto¡s" The

profit function is written;

Z - Pl-*l_ + PZ*Z + P3*3 + .oè + Pn*n

where *1, *2., x3, o.., *n represent the amount of enterprises

-l-, 2? 3, ... ? n, which are included in the production pÌan"

The Pl_, PZ, P3, o..' Pn represent the net price per unit of

output of the enterpriseso Z is the net retu¡n of the product-

ion plan including the enterprises at the given l-eveJ-s.

Linear programming sefects the production plan which

maximizes Z and stil-l- remains within the system of

inequal-ities.
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CRTT]CAL TXAMTNATIDN OF GOVERNF{ENT DREDIT ADTS

In the preceding chapter the criteria for the equi-

l-ibrium of the firm was shown in refation to credit appraisal"

The traditiona.t credit analysis method was eval uated in

terms of the production principles for economic efficiency"

This chapter will- l-ook briefly at two credit acts

and point up the inherent confl-ict between the operations of

the acts themselves, and the c¡iteria invol-ved when credit

is af.l-ocated within the firm according to the principles of

marginal productivity analysis.

In the Agricultural f,redit Act of Manitoba, section

2-l-B, subsection -l- (g ) ¡eads;

The val-ue of the.l-and in respect of which the
loan is made shall constitute not -l-ess than sixty
percentum of the value of the total sectlrity given
f or the .l-oan, f

\,¡/hat are the ramif ications of this regulation? First 
'

it wil-l- bías -l-oaning poJ-icy in f avour of l-and purchases.

Farmers with insufficient equity collateraf in l-and to make

up the sixty per cent required will be forced to apply for a

l-oan that includes -l-and purchase " Depending on the particular

1_.-The Aqricul-tural- Credit Act, Province of [lanitoba,
0ffice Consorlaation, 1963. (r.''linnipeg, Ro5. Evans, Queents
Printer), Section 2IBr subsection f (g).
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area and the particular farm situationo investment of additional-

capital in.l-and may be much less profitable than investment

in some other farm enterprise' For example, a farmer'attempt-

ing to enlarge his farm business may have two alternatives;

he can purchase an additionaf amount of l-and oI he can enlarge

a special-ized hog enterprise that already exists on his farm"

The farmer may be absolutely certain that the enJ-arged hog

enterprise will- produce larger additional returns, with the

limited capitaJ-, than the extra land but his present equity

in l-and is not Iarge enough to supply the sixty per cent -l-and

security Iequired by the act. Far example, the above farmerrs

land is appr.aised at {$8,000 and he needs lli10,000 to enlarge

the hog enterprise. His Ìivestock may be appraised $9r¡nc and

machinery at $7, OOO givrng him a tota.l- security of $24 r 000.

The I'lanitoba Agricul tural- Credi-L Corporation r.vil-l only f end

the farmer up to sixt5r-five peI cent of the appraised vafue of

the security, therefore, in order tc borrow $tl0rtÛn the farmer

needs $-l5r3B4 of security of which sixty peI cent must be in

land. sixty per cent of ltts, :a¿ is $ì9 , z¡¡ and the f armerrs .l-and

was only appraised at $fi8r000, therefore, he cannot obtain the

l-oan for the hog operation" If , however, the farmer appJ-ies

f or the $f 10,000 to purchase additiona-l- land he wil-l- have mor'e

than enough security in l-and to make up the Iequired sixty per

cent and wili- be able to obtain the -l-oan f or -l-and pu¡chase '
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The regulation a.l-so has important impl-ications for

the entire agricul-tura-l- industry. The farmer in the above

example, is one of many who may be f orced 'bo acquire additional-

-l-and, This means an increased demand f or l-and and , consequently,

an increase in l-and prices" The net resul-t is that benefits

which cou-l-d accrue to the farmer because of the avail-ability

of agricultural credit might very easity be capita-lized

a\^/ay into higher land values.

Tn the same Act as above section 2IB, subsection I (f)

reads:

No l-oan shall be made for an amount in excess of
sixty-five percentum of the vafue of the security
given for the-loan whether it is land only or land
and chattels.2

tr/hen this regulation is considered along with t_he one previously

discussed several ef f ects wil-l- be evident.

A young farmer who has demonstrated his managerial

ability on rented land wi.l-l- likely be excluded from most of the

benefits of the act because of the above cfause. The

potential- productivity of this farmer could be high.3 If

capital was made available to this farmer for investment in

land, machinery, cattle, fertilize¡ or some combination of

these and other resources, then the marginaÌ productivity

2aTLt Ij¡,-'Lt., Section zLB, subsection 1 (f)"
3Fot cìetail-ed information regarding the marginal procluct-

ivity of capital and l-abour see, Gilson J " C. and Yeh, M " H. ,ItProductivity of Farm ResourDes in the f,arman Area of ManitDbar?r
Technical Bq-l-letin Nq" I, Department of Agricultura.I Economics
and Farm Management, University of Manitoba, Stptember, 1959"
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cou-ld be high for such a l-oan, Hovtrevel, unl-ess the farmer

can supply the difference between the sixt¡l-five per cent

appraised va-lue of the security and the total- value he cannot

obtain a l-oano4 In the other hand there may be farmers with

sufficient collateral to obtain a loan but because'they are

presently intensified to a consj-derab-l-e degree the acìciitional-

capital yields a very 1ow margi nal- procìuctivity.

An amendment to tlre Agricultural fredit Act of Manitoba

in 1963 makes it possibfe for tenants to ¡eceive -l,oans for

beef catt.le breeding stock, The same principle applies here

as in the case of J-and security" How does the appraiser

for the Maniioba Agricu-l-tural Credit Corporation know wheiher

on any particul-a¡ farm the o¡:portunities are better in

breedi ng stock, f eeder cattle or lrogs?

The budget approach to credit analysis has been

criticized because it ìs felt that the use of simil-ar prod-

r..r c'r;ion coefficients on many farms wifl- stereotype the kinds

of loans. If a range of coef1'icients are used, depending on

the situation and the manageriaJ- ability of the bortower,

this condition can 1ikely be avoided"

From the discussion above of the Manitoba AgricuJ-tura.l-

Credit Act, it is evident that there is pressure, impl-icit

4Th" empirical urorl< of this study incìicates that when
capital is limited, for each adCitional- doll-ar invested by
a farmer the returns are high.
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in the act, in favour of certain typ.s of l-oans. This can

stereotype the al--location oî aclditi onal capita-l- in agricul-ture.

The Farm C¡edit Act of Canada enacted in JuIy 7959,

states in Regulation 12(2)t

',ll-rere, in the judgment of the Corpora-!ion, an
a,Dpficant for a foan has the resourDes requirecl to
complete an economic farm unit the Corporation may
decl-ine to mal<e a l-oan to him or limit the amount
of the loan to be macie to him"S

This limit has been set for the present at approximately

ÍiS0, n0l net wo¡th " !,r,lhat c¡iteria is used in deciciing that

$$50,000 net worth consti1,utes an econcmic unit? This

regulation couf d seriousJ-y hínder ef f icient credit a.l-location.

A farmer who has a net r,.rorth of this amount may just be at

Lhe levef in a certain enterprise whe¡e advantages o'fl sca.le

are beginning to accrLre to him, Additionaf capital might

be abÌe to increase output consj-derabJ-y at very little extra

cost. This farmer, -l-il<e the young tenant farmer, may have

hiqh potent-ial productivì ty but cannot take advantage of the

Act "

The sane criticism can be made with regard to the

maximum amount of the l-oans. Under The Nlanitoba Agricultural-

Credit Act regul-ations $li25,000 is the fimit and under The

Farm Credit Act $i27, SAI is the maxirnum loan o As pointed out

5Fut* Creclit Act, f anadian Statutes, Chapter
Credit Regulations pursuant to the Farm Credit Act,
28 , 1959, Regul-atio n L2 (2) 

"

43, Farm
December
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in the introductory chapter of thi-s study, the amount of

capital invested in a present day commercia.I farm is very

large and is increasing rapidj-y, Depending on the situation,

the maximum amount that these two credit agencies are abl-e

to l-oan may be a limiting factor in efficient resource

allocation,

The necessity of some kind of integration of the

various types of credit; J-ong, intermediate and short termu

has been recognized by both the above mentioned credit agencies.

Since-bhe whole farm must be considered and not just one seg-

ment, loans for operating expenses may be just as important

as loans for lando The empirical wo¡k of this study will-

show the change in profit l-evel-s due to varying the amount of

operating capital-. lf a farmer receives a l-ong-term loan

to the limit of his security he may not be abl-e to obtain

operating capital, Banks are traditional- credit appraisers

whiclr means that they, as we.l-f as the lending agencies in the

long term field, will want sufficient security to adequately

cover the l-oans they make to fa¡mers, A major supply of the

short term credit that farmers require is obtained from banks"

Since the farmer above has a1-l- his security tied up in long

term debt he has none l-eft to secure short term operating

cap ital.

The two government credit agencies mentioned above
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have done much to aIl-eviate the shortage of capital in

f anacì ian agricul-ture. Substantiaf changes lrave been made in

their regulati ons in an ef f or"L to make the acts molre ef f ective.

However, as Iong as the main emphasis for eligii:ility to

receive loans is on equity col-l-ateral-, the economic criteria

f or ef f icient credit a,l-location are dif f icuJ-t, if not imposs-

íble to appfy, within the given government credit acts"



CHAPÏER iV

RECi]RD ANALYSIS

This chapter wil-l- be restricted to a simple record

analysis. This analysis indicates strengths and weaknesses

of the particuJ-ar farm business chosen for this study" The

directions for further budget analysis, if additional capital

is to be aJ-located most efficiently, are indicated" As far

as is possibl-e the debt carrying capacity of the farm is

also determined,

Size and financial- comparisons as we-l-l- as vol-ume and

ef f iciency comparisons wíl-i- be made, As f ar as can be

determined, the technica.l- ability of the f armer rvill- be

compared to f armers of l-ike size and soil- type 
"

Crop and l-ivestock production as wel-l- as labor and

capital management wil-I be analysed"

üne question that was not anst{eredr and cannot

properly be answered by the traditional method of appraisal,

ì¡/as this; does the f arm need extra capital or is a re-

organization of the business al-l- that is necessary? Reco¡d

analysis can point up some of the strong and weak points

in the farm business. It may be able to give direction to

the farm recrrganization and use of the extra capital"

If a farme¡ is appl-ying for a loan his farming



43

operatiûn shauld be tested to see if it is credit urorthy at

present" ïs the farmer doing the best job possible with

th e resources avail-abl-e?

ïn this analysis the subject farm is compared to each

of the individual- comparison farms" This presents a more

realistic comparison of how the farm stands in relation to

simi.l-ar f arms. The average f igures f or the soil- and size

group of these f arms are al-so shown in some of the tab-l-es.

In the Carman District Farm Business Association, the farms

are divided into 3 main soil groups with 3 sizes in each

grc:up. They are:

1" Good to excell-ent soils - tight clays and l-oams.

2" Good soils - heavy clays"

3 " Fair to good soil-s - sandy .l-oams.

Ihis farm is in the r?Goodrr scil group.

Each of the individual factors in the tabl-es can be

looked at separately but many of the factors must be

analysed together with other factors. The whoIe farm must

be kept in mind at all times "

The farmer received a l-oan from The Manitoba Agricul-turaf

Credit [orporation of 5$25rû00 in May, 1960. The farm will

be compared on a pre-loan basis to five farms of sj-mil-a¡ size

and soil type for the years 1959, l-958, 1957.



Size

For the year 1959

i mproved and tota,I acres

ably larger than farm 5

a few acres larger than

more productive Man 1,r/ork

number 3 "

In l-ivestock Farm A is J-arger

only slightJ-y smal-l-er than the other

In size then, these farms are

for farm 5 which is somewha-b smal--l-el"

farm.

44

't

, Farm A* is slightly larger in both

than f arms 'l , 2, and 4 and consider-

which is a ren'Led fa¡m. Ferm 3 is

Farrn A" (ta¡f e 4.1-). Farm A has

Units2 in crops than ai--L farms except

than farms 3 and 5 and

fa¡ms

quite simiLar except

Fa¡m 5 is a ren-bed

In terms of tota-l- f arm receipts, Farm A is approximateJ-y

$4000 higher than farms l, 2r 4 and 5, bur nearly $tn,0nl l-ess

than fa¡m 3o (taUle 4.1-)"

Farm Income is the tota-l- fa¡m receipts minus total

farm expenses plus or minus inventory change. The variation

in this figure is not nearly as large as tota-l- farm receipts"

Farm A had a f arm income of lì3 1212 wh'i ch is lárger than f arms

2, 4 and 5 and al-most the same as farm .l-o Farm 3 had a farm

1_*For the sake of clarity the farm on which this analysis
was carried out wil-I be ca-l--l-ed Farm A. The ctmparison farms
are numbered l--5.

2'A produc'bive man work unit (P.M.i'l"U. ) represents a
10 hour :'nan-work-day"
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income of $$5,46a.

[Jperators ]-abour earning is the return to l-abour after

a charge has been made for inte¡est on average capital. Farm

A is about the centre of the range of the comparison farms"

ij¡e¡ei_ef Comparison

In the traditional method of appraisal much emphasis

is placed on the security of the assets owned by the

applicant" This is especially st in the case of land"

Record analysis places the main emphasis on productivity

'.^^..and efficiency and the farm is appraised on this basis.

The value of the assets owned by Farmer A (Table 4"1-)

is shown in relation to the comparison farms and the

average for the soil groupô The relatively large investment

in cattl-e of $161475 for Farm A is three times as large as

farms 2 and 5 and approximately 2,5 times larger than Farm

4, which has $7,ZnC invested ín cattle.

The investment in machinery and equipment on Farm A

might indicate a fack of sufficient machinery to adequately

handle this size of farm. This wiÌI be investigated further

in efficiency comparisons.

Liabil-ities are classified according to length of time¡

long term 6 years and over, intermediate term - l- to 5 years,

short term under 1 yearo

Farm A shows a net worth position af f$60'698 which,
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though cünsiderably smaller than farm 4, is above the average

of the 5 farms and wel-1 above the soil group average"

The Ass et-.1-iability ¡atio, 0peratorr s equity in the

business and ¡ate of Capital iurnover of Farm A are

xeasonably cl-ose to the 5 comparison farms and very close

to the soil group average"

Techrlical Abii-ity and Ef f icienc.y

Techni-cal abiJ-ity and efficiency must of necessity

be analysed together. An indication of the technical- ability

ol tfknow howil that the farmer possesses can be gained by

comparing with others the yields per acre, value of production

and amount of work required. This is shown (Iabte 4"2) for

Farm A and comparison farms l- to 5"

VaJ-ue of l-ivestock production for each different c.l-ass

of .l-ivestock is shown in relation to work invalved, number

of animal units, 3 tota.l- investment, value of production per

l}f0¡ invested, value of production per animal unit and per

wo¡k unit.

Farm A compares favourably with farms l- to 5 in the

yield per acre of wheat, oats, barÌey and f-l-ax. Hay yield is

not too high at l- ton per acre but ensilage corn is

conside¡abty better than that for 3 of the 4 comparison farms

1J.- An animal-
or the equivaJ-ent
feed consumed and

unit (4. U . ) of l-ivestock is a mature co\^/
in othe¡ livestock f¡om the standpoint of
manure produced for a period of one year"
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that grow corn c

Farm A had an avelage investment in 195ro of Íî15, 397

in cattfe. This is approximaielV 2"5 times larger than the

largest of the comparison farms, Farm lo which hacì a f|6,1¡0

investment in cattfe" This investment figure must be

associated with tl¡e number of animal- units in cattle. Farm A

had 50,7 arríma1 units in cat-Ll-e, while fa¡m i- had 31"5. Tl¡is

indicates that Farm A must have had more val-uab-'l-e cattle"

llowever, the vaf ue of productinn per $1j100 invested in cattl-e

shows Farm A to be receiving a much l-ower return on money

invested than al-l f arms except f arm 5 " (Tab:-e 4.?) "

Farms I and 3 are receiving $I45 ¿cnd #AA ïespecti vef y

per $f 00 ínvested in cattl-e. Farm 4 receives $i6¡ and Farm 2

receives lì72 per $iflA invested. Farm 5 at iT31 return per Í¡f¡¡

invested is only li$f less than Farm h, This indicates that tlre

cattle opera-Lion on Farm A needs further invesiigation to

more fully discover the cause of this l-ow return.

Val-ue of production per animal- unit o which is one of

the indicators of the f armers ability as a cattf e man, shou,rs

Farmer A to be wefl up in the range. (taUfe 4,2),

Val-ue of production per work unit indicates which

crops or livestock enterprises ¡eturn the most per t0 hour

duy. (Wo¡k unit). This figure is important in a case such

as Farm A because, and ít witl- be pcinted out later, farmer A
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appears to be ttoVelwoxked ott Producing the crop or livestock

enterprise that brings the highest retu¡n for the least amount

of work wouJ-d be to his advantage " It will- be noied ( Tabl-e

4,2) that the return to wheat pe¡ time spent is consistently

the highest. In the l-ivestock enterprises hogs show a

considerably higher return per work unit than cattl-en

Farm A does not have any hogs on the farm, however,

all the comparison farms have some hogs. The xeturn per

Animal Unit and per $f0C invested in hogs shows a much faster

turnover of invested capital" This is an important factor

for a farmer who is trying to obtain eredit.

Volume and Efficienc.v

vol_ume and efficiency comparisons are shown in both

Tabl-es 4o2 and 4.3o These tables must be analysed together

in order to obtain adequate information about Farm Ao Ïotal

va.Lues of crop and livestock production, clop and Iivestock

work per man month, value of crop production pe¡ improved

acxe and machinery cost and investment peI improved acle are

shown "

A month of l-abor is assumed to be one man working r,vith

average efficiency at productive work for 26 terr hour days'

Productive work does not include time spent repairing build-

ings and machinery" This means that if a man workâ 26 days
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per man month then he is quite fuily employed.

Total work is calculated by dividing the number of

Produc'bive Man l,rJork Units by 26 to obtain the number of months

of work required.

Farm A needs l-9.8 months of work but only l-6.8 are

available, (Tab]e 4"3) " All the comparison farms as well as

the group average show moxe man months of l-abour availabl-e

than are requiredo Ihis shortage of l-abour can again be

pointed out by looking at the number of days per month in

crops and l-ivestocko Farm A has 19.l- crop work days per man

month and l-1" 5 l-ivestock days per man month making a total of

30,6 days per man month. This suggests that the Labour on

Farm A is not only fully employed but iloveremployed or over-

worked.tt

lir/hen this high labour figure is considered in rel-atian

to the low machinery investment per acre fl]8094 it appears

that Farmer A is trying to substitute labour for capital.

The result of this cou.l-d be that none of the enterprises on

the farm are producing at the level they cou-l-d be because

of lack of time and machinery. The avexage machinery invest-

rnent f o¡ the soil- group is tï22 "22 per acre which is considerably

above that of Farm A"

The val-ue of crop production per improved acre is

higher on Farm A than farms 1r 4 and 5 but J-ower than 3 and
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considerably lower than 2 at 5ï22"93 per improved ac¡e. The

average for the soil- gIOup is apploximately $}f per irnproved

acle higher than Farrn Ao l{hen a farm consists of 7J-3 improved

acres eVeIy additional doll-ar return per improved acre adds

al-most $[1,00ü to the value of production "

Power and machinery costs per improved acre are fow for

Fa¡m A at fiA.64 per improved acre' This cost shoul-d not be

excessively high; on the other hand, it can also be too smal-1"

The low machinery investment pBI acle previously explained is

probably the main leason for the low costs pe¡ improved acre"

This simpty re-emphasizes the possibitity of an insufficient

amount of machinery to work properJ-y this size of a unit.

The vafue of crops produced is large at fltZ'7SO for

1959" (Tabl-e 4.3). This is near the top of the range for

the comparison farms and well- abave the avexage for the soil-

group. Value of l-ivestock production is higher than al--l- the

comparison farmso Farm A then has a large size volume of

business.

Summary f or l-959

The record analysis has provided the fol-lowing infor-

mation for the year 1959 about Farm A"

l-, Yiefds per acre in grain and h-y are as good as
the averageo Yiei-d of ensilage corn ís considerably
bette¡ than average,
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2, Value of production per animal unit is slightly
above the avÉrageø

Points J- and 2 gíve an indication that Farmer A has at l-east

average technical- ability in producing clops and livestock.

3 o VaIue of crop and livestock production indicate
that Farme¡ A has a larger volume of business than
the average for the soil- groupË

Farmer A is capable of managing a fairJ-y large sized business.

Capital management and labour management must be considered

together.

4u Total- days work pex man month is considerably
larger than any of the five comparison farms ox
the average for the soil- groupo

I'r/hen this is considered together with the machinery invest-

ment per acre, which is Iow, it woufd suggest that Farmer A

is overworked and needs more capital invested in machinery"

Part of Farm A is approximately B miles distance from the

farm site and consol-idation of the farm into a more compact

unit coulcl a.l-leviate the shortage of fabour and machinery.

5o The cattfe enterprise on Farm A needs a thorough
investigation.
In 1957 the value of production per $fC0 invested
,À/as $64 " ( Appendix I , Table I,2) . This was the
same as the return on farm J- but higher than the
other 4 fa¡ms. In 1958 the return pex $$100 invested
was 'fi62" This \^ras higher than f arm 5 r.rhich had a

$Sf return but it was considerably J-ower than the
other 4 farms. Farm 2 had $f0S return fo¡ every
{|f¡0 invested in cattle" (Appendix I, Tabl-e I " 5 ) .
In I959 the ¡eturns on Farm A \¡/ere l-ower stil-l-
with Farm A receiving only $$:Z pex {$f00 invested
in cattle, Only farm 5 was lower at $31.

As Farmer A purchased more of the high priced purebred cattle
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the return per $$f 00 invested f el-i-.

tt/ith the much larger investment in cattl-e, almost

$l-0r000 more than the largesi: of the Domparison fa¡ms, this

operation should produce a much larger return" Budgeting

might show that some consideration shouJ-d be given to the

possibility of changing to a different type of cattl-e operation

such as feeders or a commercial cow-calf herd. If a feeder

cattl-e operation replaced the present operation, Farmer A

woul-d have more time availabl-e for crop production. The

records show that he needs more time to spend on cxopsÉ

The loan of 5üZS,C00 obtained by Farmer A in M-y, I96D,

from the Manitoba Agricultural Credit Dorpcration h,as al-1oc-

ated as f o-l-lows: $t9,40t h/as used to remove encumbranDes,

build a l-oose housing cattle shed, and consolidate debt"

The remainder of $$f S, 600 \^/as used f or the purchase of land.

As was mentioned in the previous paragraph, Farmer A has

nearly $i10r000 more invested in cattle than the largest of

the comparison farms. lf these high priced cattl-e couLd be

sold and replaced with a good comme¡cial herd then approximately

{ilnr0¡0 wouLd be available for investment" This capital

could have been used to buíld the loose housing shed' remove

the encumbrances and consol-idate debto Falmer A would now

only need a l-oan of $$15,6CIû for the purchase of the new lando

This woul_d mean a much smalf er J_oan ¡e*palment per yearÞ
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The difference in the amount of loan re-payment coufd have,

among other uses, been used to puxchase fertilizer which

woul-d have increased yields considerably" The value of clops

produced per improved acre on Farm A in 1959 \^,as only $f 5.74.

This is $þ1.08 l-ess than the average and $i7"19 l-ess than the

highest of the 5 comparison farms,

The analysis thus far has checked on the technical-

ability of the farmero síze and vo.Iume of business, efficiency

of operation, capital management and labour managemento

The three year comparison (Table 4.4) indicates some

of the changes that have taken place, Cattle inventory

increased fairly rapídly from 1iI2'D20 at the end of 1957

to $16r475 at the end of 1959" Total debt, though rising in

1958, returned to approximately the same l-evel- in 1959 as it

had been in 1957u Value of crop production per improved

acre reached $ût7"30 in 1958 but this vúas the highest and is

not nearly as high as it could beo The l-abour ¡ecord for the

three years show Farmer A to be consistentJ-y overworked with

not enough labour avail-abl-e for the amount of work which must

be done o

Some of the problems of this farm business have been

indicated and suggestions made for di¡ections of change'

Partial budgeting is now necessary to determine which are the

most profitabl-e changes"
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ûebt Carrj¿inq Capacitv

I'rlhat is the actual debt carry'i ng capacity of the f arm

at the present time?

The comparative net current income for the years L957 
'

l-958 and I959 are shown together with the inventory change'

(taUle 4.5), The livíng expenses must be subtracted from

net farm income. These ranged f¡om a low of ÍiZr¡St to a high

of li2r563 with an average of approximately $$2,¿Cc per yearo

The income remaining afte¡ the subtraction of l-iving expenses

is the bal-ance l-ef t f or servicíng debt or f arm expansíon "

Table 4o5o Debt Darr.V-ij-q Capacit.V of Farm A (Pre:-L-oan)

Yea¡
3 Year

L957 l_958 1959 Averaqe

-5 r0B1 4t7 6 r1L7

6330 86]-7 -Bo4 !l_Ll-

6325 9698 3272 643r

Average Living Expenses 24OJ 24OO 24tq 24DD

Balance for ûebt 3925 1298 872 4il3J-

Payment or Expansion

The three year average of the balance left for debt

payment or expansion is Ít¿, C¡f " If t|1, Ctl¡ was used f or

expansion then the remainder of approximately f1i3r000 couJ-d

service a debt of $$45r00û at a 5"5 per cent interest rate

ovex a 30 year period, This is the interest ¡ate paid by

Net Current ïncome

Inventory Change

Net Farm Income
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Farmer A to the Manitoba Agricul-tural- Credit Corporation on

his $2srolc l-can obtained in Muy, r960" An alfouvance musi be

made for year to year fl-uctuation as shown by the low figure

of $F872 f or i-959 "

These figures are for Farm A as presently organized"

If reorganization increases net farm income then a larger

bal-ance would be avail-abl-e f or debt payment or expansion '



THAPTER V

ANÁLYTICAL PRt]TEDURE

The cbjective of the l-inear programming analysis is

the all-ocation of resources according to the principles of

marginal procìuctivity" This involves the determination of the

production plan which retu¡ns the maximum profit with the

given resource restrictions and input-cutput coefficients"

This chapter will- present the framework of the analysis and

the next chapter wii-l- analyse the resul-ts o

The case'study approach has been used in this study

for several- reasons" The farmer is a member of the Carman

District Farm Business Association so records of his farm

operations are avail-abl-eo In 196t the farmer received a J-oan

from the Manitoba Agricultural- Credit forporation and this

all-ows comparison of capitaÌ al-location as it actually took

pJ-ace with that determined by the linear programming analysis.

The use of an existing unit that is actually operating pre-

cludes the possibility of situations arising that would not

be found on an actual operating farm unit"

The actual resu-lts of the farm analysis can only be

applied to the farm under consideration but the method of

analysis can be used for other farm situations.



DESTRIPT]ÜN ÛF FARM STLICTTD

5oiI

Farm A is l-ocated on sÕil- that varies over a large

range; f rom Red River Clay to A-l-masippi Sand.l The 160

acres on which the buildings are located plus an acìjoining

acres are a mixture of Al-masippi Sand and Al-masippi Loamy

5and. This soil- ranges in Land Use classification from

IIIds and IIIdJ-s through IVs, Vd, and VIs.2 tIIcls soil- is

desc¡ibed as sandy soil the internal drainage of r,vhich is

impeded by a heavy textured subsoil at four to twefve feet

depth. It is fairly productive under proper management.

Drif ting may be a problem o I I ï dls soi-l- is much the same but

has the added problem of excess l-ime carbonate in the surface

horizons. IVs soil- is described as wel-f drained soil-, but

has a low leve-l- of naturaf fertiJ-ity. These soi.l-d are sus-

ceptible to erosion by wind. Vd soi.l- is fevef and waterlogged

but if proper-ly managed it is quite useful- for pasture and hay.

VIs land is very susceptiable to wind erosion and it some-

times is difficult to establish a grass cover on this soil-.

1_.-The subject farm refer¡ed to as Farm A is the same
fa¡m as in the previous Record chapter.

2Tl-'," soil- on Farm A was classified according to 'tland
Lrse,rt and the rotations used in the study were developed by
Lynn B. Chambers of the Soil-s and Crops Branch, 14anitoba
Department of Agriculturen

Fil

BÛ

of
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Tabl-e 5-..1. ,1-ç *t-af-Ult
Land Use
Dlass D e scr;io*t_i,_g¡

Sandy soi-l-, internaf
drainage impeded by a
heavy textured subsoil-
at 4 to 12 feet of depth.
Fairly productive under
proper management,
Drifting may be a problem,

" , with added
problem of excess lime
carbonate in the surface
horizons.

wel-l- drained, l-ow f evel
of natural- fertility,
susceptible to wind
erosion o

l-eveI, water.l-og ged, quite
useful- for pasture and
hay íf properly managed.

Heavy clay soil, fairly
productive, internal
drainage is a problem,

Good productivity but
imperfectly drained,

Eet*l__l*vp e

Almasippi CIay
Al-masippi Loamy Sand

Al-masippi CIay
ALmasippi Loamy Sand

Al masippi CIay
Al-masippi Loamy Sand

Afmasippi Clay
Almasippi Loamy Sand

Red River Clay and
0sbo¡ne [1ay

Red River DJ-ay

IiIds

I I I dIs

IVs

IiId

iId to ïïId

Vd

The soil of this 24D acre section of Farm A requires careful-

management but can be fairly productive' The remainder of

the farm prior to the 1oan, is B mil-es distance and is

classified as lIId soil being Red River Clay or Üsborne Clay'

This land is fairly productive but internal drainage is a

probl em ,

The 24O acres purchased in 796D, with the l-oan from



the Manitoba Agricui-tu¡a-l- f,¡edit Corporation

the home quarter" It is mainly Red River tl_

exception of 35 acres in one corner rnrhich is

This Red River CJ-ay is c-lassif ied as I Id to

described as land of good productivíty whiclr

drained (laUfe 5"I)"

Farm Size

, is adjacent to

ay with the

Al-masippi 5and.

IIId. IId soi.l- is

is imperfectly

Dis trict

Prior to the purclrase of the additional 24O acres of

land in t960, Farm A included BB0 acres o'F land with BI0

acres suitab-l-e f or crop production " Ihis is rather J_arger

than the average farm on sinil,ar soil types. In 1g59 the

average size of 14 fa¡ms in this area was 536 acres with 487

acres stLitab-l-e for crop producticn.3 This farm woul-c still-

not be considered exceedingly large for this area. In addit-

ion to this l-and the f armer aJ-so rented, on a cash rent

basis, 24J acres of -Land on u¡hich he pastu¡ed some of hj-s

cattl-e" l,i/ith bhe purchase of the additional 245 acrÊs in

196! the farm size increased to 1120 ecres of which 1002

acres were suitabfe fo¡ crop productiono The farmer rents

24O ecres of the l-and described above of which 230 acres is

suitabl-e f or crop product.ion 
"

3J.P.
Farm Business
Economîãã u,na
1960 ) .

Hudson, 1 59 An.nuaI teport of the f arman
Apsociati_o[, (Department of Agricu-Ltura]-
Fa¡m Management, University of ltlanitoba, June,
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f!,ie-rprises on tbe l=arms

Çropq, The crops produceci on Farm A were the same

Ì:efore receiving i;he loan from the Manitoba Agricultural Credit

Corporation as they bJere after except for the introduction of

7û acres of contract peas" The int¡oduction of the peas was

not contingent on the purchase of more tand but bJas already

in the farmer I s pì an. The crops procìuced are: wheat, oats,

barley, (a small amount up to 1959 ) , f l-ax, hay, ensiJ-age corn

and p eas .

Livestock" The livestock enterprise on Farrn A is a

beef cow-cal-f operation. Approximately one-half of the herd

is purebrecì, the other hai-f being good commerci al- cattle.

Ihe operator is at'bempting to buil-d up the size of the herd,

the purebred heifers being kept and the purebred bul-1s so-l-d

at 1500 to 160! pounds. The herd numbered 7D at the end of

1959 ancl was distributed as f o1.l-ows: mil-l< cows 2, beef cows 27 ,

bull-s 9, heifers f0, steers 3, and calves 19.

Tabl-e 5.2 " Breakdown of Livestock ûn Farm A 1959 Year End,
Kin d Number

Milk Cows
Beef fows
Bu l-1s
Heifers
Steers
CaIves
TDTAL

2
27

9
10

3

le.
7D
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Labo_ur Suppl-y

The l-abour supply on Farm A is supplied mainly by the

arvner-operator with some unpaid family labourn In the busy

seasons of spring and fall- additional l-abour is hiredo Total-

pre-loan labour supply is 4r864 hours divided into spring,

summer, fall and winter in the foll-owing divisions which hrere

determined by the farm operator. The breakdown is as foll-ows¡

Spring Labour May Ist June 30th

Summer Labour JuJ-y lst Au gust l-sth

Fall- Labou¡ August l-6th 0ctober 15th

[,úinter Labour ûctober J-6th April 30th

After the additional- l-and was added in 196D there ì^,ere

7Dt hou¡s more summer l-abour suppJ-ied by the two sor-lse

Buil-dinqs and Machine¡.v

Farm A has a complete complement of machinery necessaxy

for the production of the crops and Livestock enterprises'

on the farm" Additional equipment could probably save con-

siderabl-e hours of l-abour, The buil-dings for the cow-cal-f

enterprise were hardly adequate to handl-e the number of

cattl-e on the fa¡mo Two old chicken barns had been converted

to handle bul-Is and young calves, For the purpose of this

study, Íål-000 was spent on converting the barn to be suitable

for either hog production or cow-calf production depending on

which comes into the finaL plan. It was assumed that there
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was sufficient protection for the feeder cattl-e in the thick

bush surrounding the farm siteu therefore these two enter-

prises have no ¡estriction on building space. The amount of

space available fo¡ hog production in the programs is L294

square feet, while an additional BD6 square feet is avail-abl-e

for the cow-cal-f operation" This has been designated as

Space A and Space B respectively,

Determination of Resource Restrictions

The level- at which the various xesources are avai-l-abl-e

is shown bel-ow. ( Table 5.3 ) .

ïaÞ1e 5 o 3 " Re,source Restrictions for Linear Proqramming

Resource Restriction

Spring Labour 1272 hours
Summer Labour (pre-loan) 768 hours
Summer Labour (post-loan) 968 hours
Fall Labour I24B hours
ldinter Labour l-596 hou¡s
Building Space A 1294 square feet
Building Space B 806 square feet
Home Land* 153 acres
Far Land 67D acxes
New Land 192 acres
Pasture 157 acres
Capital 30,ü00 doLlars maximum

#No-Lq: For the puxpose of this study the Al-massippi Sand
will be designated asrrhome landril the Red Rive¡ and Osborne
flay of the pre-loan farm will be'rfar fandrrand the land
purchased in 1960 which is mainly Red River Clay wil-i- be
cal-l-ed rlnew land,rl

ldith the exception of operating capital these resources

axe kept as cl-ose as possible to th e resources avail-abl-e on the
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f armn 0perating capitaÌ rdas varied from $F6r00û to X\ZZTCDO

and in some cases $i3ür0û0" The operator thought that he

could obtain 10 to I2 thousand doJ-l-ars for operating expenses"

Capital requirements for hog enterprises and the cow-calf

enterprise include the costs of conversion of the existing

ba¡ns into suitabl-e accommodation for these enterprises.

SELECTÏON OF ENTERPRIsES

There are three types of enterprises in this study.

They axes (1) cxop rotations, (Z) l-ivestock rotations, (3)

buying and selling activities.

Crop Rot ations

There \^Jere twelve basic rotations devel-oped for this

study, four for each type of soil" Each rotation is un-

fertil-ized or fertilized at the recommended "-tu.4 The refore o

there are 24 possible ¡otation proDesses for consideration

in the l-ineax programming analysis, The hay groì¡,n on the

farm is an alfal-fa-brome mixture and the corn is grown to be

used as ensilage f or cattl-e f eeding. The corn is gxown only

on home lando A brief outline of the rotations and the land

to which each rotation applies is as foll-ows:

4Th" rates of fertil-izer application and expected yíelds
used in this study were developed by Dx" R.A" Hedlin, Depart-
ment of 5oil Science, University of Manitobao See Appendix II,
Table II,l for detail-ed info¡mation on fertil-izer rates and
crop yields "
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Alternative Rotations on the Horne Land

Rotation 1: A five year rotation of corn, oats, oats

and seed huy, h.y, hay and break.

Rotation 2z A four yeax rotation of corn, oats and

seed huy, huy, huy and break,

Rotation 3¡ A five year rotation of corn, oats and

seed huy, huy, huy, hty and break.

Rotation 4e A four year rotation of oats and seed

h"y, hry, huy, hay and break.

Al-ternative Rotations on the Far Land

Rotation 5: A four year rotation of wheat, flax,

oats and seed clover, clover fa11ow.

Rotation 6z A six year rotation of wheat, fIax, oats

seeded, hay, hay, break and fal-low.

Rotation 7t A ten year rotatíon of wheat, wheat, oats

and seed clover, clover fallow, wheat, fl-ax, oats seeded, h-y,

h"y, huy and break.

Rotation B: A six year rotation of wheat, f1ax, oats

and seed hay, h-y, h-y, h.y and break.

Alternative Rotations for the New Land

Rotation 9: A six year rotation of peas, oats seeded,

cJ-over f al-1ow, wheat oats, f alIow.

Rotation 10¡ A fou¡ year rotation of peaso wheat,
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oats seeded, and clover fal-low.

Rotation -l--l-: An eight year rotation of oats , f allcw,

peas, oats seeded, hay, hay, h-y and break, wheat.

Rotation LZz A six yeax rotation of huy, hty, hty,

fal-1ow, peas, oats and seed hay"

l=:¡_"S.g! !-ç k E nt e rpr is e s

There are three hog enterprises developed for consid-

eration in this study. These are a weanling pig enterprise,

a farrow and feed hog enterprise, and a feeder hog enterprise"

The weanfing pigs are raised to 2t pounds and then so1d"

The farrow ancì feed hogs are sol-d at 19t pounds" Feeder hogs

are purchased at 2t pounds and fed to market weight at 190

pounds" The prices are an average fo¡ the three years 1959,

1960, and I96L. It is assumed that 50 per cent Grade A and

50 per cent Grade B are marketed"

Three cattle enterprises were considered in the study"

These are a cow-calf, stocker cafves and feeder steers. Each

cattle enterprise had a choice of a corn silage ration or a

hay ration, therefore, there are six possible livestock

processes for consideration in the Linear programming analysis,

The cow-calf enterprise sef-l-s cal-ves at around seven months

of age weighing approximately 405 pounds" The stocker

cal-ves are purchased in November and so.l-d at the end of Aug-

ust weighing 109t pounds. Feeder steers are purchased in
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November at 700 pounds and sol-d around the middJ-e of April at

1100 pounds.

BuVinq and 5e-l-l-inq {_qt-ly¡[igg
Buying and sel.l-ing activities are incl-uded to permit

the purchase of production resources or the marketing of

surplus primary products" 5eI1ing enterprises are included

fr:r corn silage, hay, oats, wheatu flax and peas. Buying

enterprises incl-ude oats, hay, and barley, Bar1ey is not

groh,n in the rotations presently used on Farm A or in the

linear program rotations, therefore, if livestock activities

are incl-uded in the final plan barley must be purchased.

lnput-0utput Coefficients

Each process or enterprise requires input-output Do-

efficients. Many of these coefficients were supplied by

the farmer himsel-f. The most of the remaining coefficients

h,ere developed f¡om the Agricultural Data Handbook.5 0utput

coefficients for the crops and fertil-izer inputs are shown

in Appendix I1, Tabl-e ïI.l-. Labour, feed, and operating cap-

ital requirements are caf cuLated f o¡ the .l-ivestock " Prices

5"Agri"rl-turaL Daia Handbookurf (Unpubl-ished) u Faculty
of AgricuJ-ture, University of Manitobao ïn additiono much
assistance was given by various staff members of the Departments
of Soil- Science, Animal Science, Agricultural Engineering and
Agricultural- Economics, University of Manitoba"
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for l-ivestock output and the grain products must aJ-so be

determined. The coefficients used in this study are presented

in Appendix IIu ïabl-e II.2 ancl ïable II.3.6

Description of Programs

A total- of thirty-nine programs ì¡rere computed. Twenty-

seven of these programs b/ere pre-loan and the remaining

twel-ve h/ere post-J-oan " 0perating capital is increased f rom

lÐ6r000 to $|22,00c at 4r000 do1lar inte¡val-s" Ccrn and h.y

sel-ling activities are al-ternately included and excluded with

one group of f ive plans, PJ-I to Pl-5, in r,vhich the corn

selling activity only is excluded. Pre-l-oan plans are computed

both with and without an interest charge on operating capital-.

All post-Ioan plans are computed with an interest charge,

( Table 5.4 ) "
One of the major hypothesis of this study is that a

mtre efficient al-l-ocation of credit can be determined by the

use of budget or productivity analysis" Therefore, the results

of the finaL plans of the l-inear programming analysis, pre-

loan and post-loan will be compared to the resul-ts of the

actual plan of operations pre-loan and post-loan carried out

by the farm operator"

6Pru-lo.n coefficients which incLude an interest charge
on al-l- operating capital are not'sholvn but are similar to
the post-J-oan coefficients, Appendix I I , Tabl-e I I o3 "
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Table 5,4. Ma.ior Divisions of _Linear Programminq Plans "

P-l- a n

0perating
Capital
Leve l-
( ouo t s do]Ìars )

I nterest
Charge on
üp era tin g

Capital

f,orn
and Hay
5eI1in g
Activities

Pre or
Post
Lo an

1

2

3

4

5

b

l-0

I4

1B

27

Excl- u d ed

It

fl

il

il

Included

ft

ll

il

lt

Pre-Lo an

il

t¡

ll

It

6

7

B

9

10

6

10

I4

l-B

22

Ex c l-u ded

il

ît

il

n

ll

il

il

¡l

ft

l_ l-

T2

l_3

I4

15

6

t0

I4

1B

22

ît

il

ll

il

il

il

Incl-uded ( Hay

,, 
onto'

n

il

It

f¡

n

I6

L7

1B

lq

2D

2I

6

10

14

l-B

22

30

I ncluded

It

n

tt

ll

It

Included

fi

il

il

il

f¡

il

It

ll

ll

il

il
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Table

Plan

5.4, (continued)

üperatin g
Capit aI
Level
( 00û t s dol-l-ars )

Interest
Charge on
0perating
C ap it al-

Corn
and Hay
5eJ-lin g
Ac t ivit ies

Fre ûr
Post
Loan

22

23

24

25

26

27

6

10

L4

l_B

22

30

I ncluded

It

il

Excluded Pre-Loan

il

ll

il

ft

It

ll

il

1t

il

tt

It

il

il

2B

29

30

31

32

33

6

10

I4

1B

22

30

lt

tt

n

il

lt

ll

n

il

il

lt

ll

il

rl

ll

Incl-uded Pos t-Lo an

il

il

34

35

36

31

3B

?o

6

10

I4

1B

22

30

It

lr

il

il

It

il

il

tt

il

il

tt

ll

il

n

il

il

il

Excl-uded



CHAPÏER VI

ANALYsIs OF REsULTs

The resuf ts of th e linear programming anaJ-ysis wil-l-

be presented with the aid of two main tabl-es for each set

of programs. Additional tabl-es wil-l present the net returns

to J-abour, capitaJ- and management for each pJ-an as wel-l- as

compare pre-and post-loan plans both actual and budgeted"

The first tabl-e presents the optimum plan sel-ected by

the program and a financial- summary for each p1an. This

summaxy incl-udes enterprises, enterprise l-evel-s, receipts,

expenses and returns" The production from the rotation

enterprises is either transferred to the l-ivestock activity

or the selling activity" The second tabl-e presents data on

resources avai.labl-e, used, soÌd and l-ef t ovex. This table

aLso presents information as to the disposition of the crop

productiono Tn the tabl-es the crops -l-isted as availab.Ie

are the amounts produced by the rotations in the final planu

In the case of barley, which is not grown in any of the

rotations, the amount i-isted as available is the amount pur-

chased. ( TabIes 6.1 to 6 "I4) "

To símplify the l-inear programming analysis, the 23D

improved acres of rented l-and were treated as owned land with

taxes charged to th.u operator' Therefore, the figure for
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total- return in the financial- summary tables must be adjusted

downwards by the amount of the J-andLord I s share l-ess taxes o

This has been done ( Tabl-es 6 .l-5 , 6 "16 and 6.l-7 ) as well- as

deducting depreciation charges and a J-iving expense of 2rAOt

dol--l-ars " The resulting f igure has been given the term

Itresidual returntrand is the amount remaining fox expansion

of the business or debt p"y*unt.l

The resul-ts are presented in 4 sections. They ares

l-. General- observations o

2, Comparison of two specific sets of plans showing
changes in resource al-focation as operating capital
is increased,

3" f,omparison of pre and post .l-oan linear programming
pJ-ans to show the marginal value product of operating
capital and fixed capital,

4 o Comparison of resource al-Iocation and resuJ-ts of
l-inear programming plans with the actual plans used
by the farm operatoro

SECT T t]N 1

General- 0bservations

Ihere are 24 basic rotations in the l-inear programming

analysis but onJ-y about one-ha1f enterecj the programs. Many

of those entering did so at such a level- that they woul-d

be discarded in practical applicationo Fot the home land,

which is mainly Afmassippi sand, rotations 2r Zlr 3 and 3F

are the main ilnes ente¡ing the optimum plans. Rotations 2

lS*u Appendix III for a glossaxy of terms used in this
study.
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and Financial- Suntmary for Pre-Loan Prograrns
Carn and H.y Sefl-ing Activities incl-uded"

Proqram Enterprises
Enterprise

Lev e l-
Rece ipts

$$

[xp enses Return
Íf í¡

Pt fl ^-trz du o

Drtlt\rt
f

ûfl,.8

5el-I Hay

5e-l-l 0ats

Sel-1 Corn

5el-l lr/heat

5e1l- Flax

TOTAL

L49 "2I ãc o

367 "97 "

25? "D3 rr

4669 "15 cwt.

526D "21 bus "

?98.42 tons

3684.30 bus.

1399"33 il

3455.62

284ü.55

r492,rt
El EO fl¡
JJ.JU ô U¿

4rg7.9g

17L44 "27

l__l_l-0 
" 72

:j252.85

1636 " 43

600û " D0

-11t_ û "72
a-E1 0E

-JLJLoUJ

-163 6 "43

3455 "62

2840,55

r492 "rt
5158"02

4l.91 "99

I-LLA4 "21

Pz DE'tr1, ou ô

R-F II
J

DE'IIt\-t
U

Stocl<ers-forn

Coru-Cal-f(Hay)

Hogs F&F

5 el-l- H ay

5el-1 f,orn

5el-l- tats

5 el- l- \,'Jh e a t

SelI F-l-ax

Buy BarJ-ey

TI]TAL

153

49 4 ,54

L25,46

1 "97

52,3l-

f.28

3l_l-3 " 4 6

441 "69

5826.18

42DD " 
47

1543 "26

220.5r

1808.95

4139,30

42,5r

2303 "9 6

2238 " 
45

3L46 "L4

5880,66

4629 "18

24189 "75

L995 "42

437r.13

727 4 "L6

7 68,24

1384.36

14,25

t9l- " B4

l_00üü " 0ü

l ooq A')
-!))JoaL

-437 r,73

-L274 "L6

l-04t,7l_

2754.94

28 "26

23t3 "96

2238 "45

3r46 "L4

5BBÜ"66

4629 "18

-t91 " B4

r4l-89"75

aco

ll

1t

steers

C O \r{S

hogs

cwt o

tons

bus "

ll

il

n
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Tal:Le 6./ (continued)

l"oS-""r.-[.::"!S¿elis e s Lp_y-q_+

Enternrise Receipts
1l
,t!

fxpenses Reiurn
Íj !i

Ð
J

Hogs F&F

5el-1 Hay

SeJ-1 Corn

Ì53 ac"

525 "46 ü

oA c,A ll)+ o ¿'+

I"29 hogs

1970"90 curt.

398,01- tons

9754 " 66

4139 "52
A1 0q-iaô,/¿

1458 
" 
47

f990,05

L363 " 42

5985"46

4b93"t¿

)ûQ)-7 )\

1995 
" 
44

4645 "D7

96t"L6

4142 "7I
t384"37

LIT "4I

8s7"84

140i10 
" 
!ú

looq ÃÀ
-L))Jo++

-4645.07

-960,L6

56r_r"95

.18É I E
¿llJJo-LJ

28 "54

I458 .47

J_990"ú5

r860"42

5985.46

4695 "72

-857,84
r qoî7 ,qLJ,/L I øL¿

R^F ac "¿

r] E' II
¡\-l

:l

R^F II
IJ

Stockers-Corn 42"96steers

Cou;-Dal-f (Hay ) 52.31 cDV,rs

5el-1 Oats 3445 "22 bus o

lìell f.,ihe at 4275 "33 tr

Sell- Fl-ax L565,24 rr

Buy Barley 986"07 tt

TO'TAL
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. l\lalsleø./ (contr nuedJ

Enberprise
Proqram _t_nlg_qp¡."9S_ LeveI

P4 DT
ll-l dLo

¿

tl L ti
I\rl

f

DrilrrBr

153 ac.

556"82 il

63.1_B fr

Stocl<ers-Corn T6"BZsteers

Cnw-f a-Lf (H.y ) 5l- 
" 
02 covús

Rece.i pts
ft

Expenses Return
iiì

úl,q--

lloqs F&F

5e11 l'l ay

Sell- forn

10 " 32 hogs

BB7 " 72 cwt 
"

349 "9 2 tons

L7444"15

4031 "14

342 "95

656 "9r
l-749 "6D

583.64

6üBs"B6

4762"62

3s66?"87

1995 "4/r

4922 
"?_B

64L " 67

7 AtB "36

1350"13

l_t_4. 9 B

l-5 67. i_4

IB0O0. !0

-l-9 !l 5 .44

-4922 "?_B

-64r " 61

10035 "19

2687.OL

227 "97

656 "9r
L749 "60

583"64

608s"86

47 62 .62

-1567 "r4
17 662 "87

Sel-l- ûats l0B0 " B2 bus,

Sell- r,lhe at 4347 .D4 I'

5e1-l- F-lax Ì587.54 il

Buy BarJ-ey 1801"31

TOTAL
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Table ó. / ( continued )

Proq¡am@
fnterprise

Lev e -l
Receipt s

f¡

fxpenses Return
!¡ tì

Dt]trr- ñ^r ac,
JL

R-F II
f

R^F I'
ö

Stocl<ers-CorÁ

Cow-CaJ.f(Hay)

Hogs - F&F

5el-l H"y

Sell forn

Se11 l'iheat

5el-l- F-l- ax

Buy Barley

Buy 0ats

ÏT ÏAL

153 ac.

qoq Ao r9
J/¿Þ+)

1A qì ll
45. JJ

BI,64steers

70 "L4 cows

225"a6 hogs

l-268 "34 cwt "

343 
" 
D9 tons

4339 "9D bus "

l_61_5 " 
04 'r

3681.63 rì

692,62 t

18540"35

t-594 " 30

147 4,24

Õ?a q7
/JU.JI

1715 " 45

607s " B6

4845.12

411_B3"Bg

l_995"45

5264 "14

248.93

7873,90

El.] I OJJJ ô¿U

2505 "94

3?A3 "D2

375"44

2200ü, !0

-r99 5 " 45

-5264 "L4
aAo n1_.1+U ø > J

rt666 " 45

r_û6J_ " i_2

4968"3û

938"s7

l_71_5.45

6D75,86

4845,12

-32D3 "D2
aac 

^ 
i

-J I J " 
¿+¿+

l_91-83 
" 

Bg
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Ta'øLe ó.3 Final
P. to

h

PJ-an and
PI0, Corn

F in ¡an c ial
and H.y

B1

Summa::y f or Pre-Loan Pro grams
5el ling Activiti es excluded.

Pro qram fnterprises
Enterprise

Lev el-
Receipts

dt
.rû

Expenses Return
¡1ì df,ip .ip

llla
D

D -^t\r du a
f

R-F 1I

J

R^ il
ö

Cow-Cal-f ( Hay )

5el-I 0ats

5el--l- VJheat

5ell- Flax

Buy Barley

TOTAL

271 ,94 ac 
"

177"1B ll

164,88 n

52 " 3-l- cows

3 Bl-B . -l-2 bus .

362t"65 fi

LALJ "46 il

?q qo ll
¿JöJ)

4139 " 3û

206L "7 B

s068"91

423r"38

15s0i_"37

L947 "BL

l-566 "28

1û70. s7

l-384 " 
37

3!.97

6000. l0

-r947.81

-l_566"2A

-l_!70.57

2754 "93

2D6I "18

5ú68.91

4231. 3 B

-?n a7

9501.37

Pl R- aco
J

DtrIItt-r)
R^F II

ö

1û3 " 77 ac.

59 4 .91 îf

25 " 09 il

4637"r0

r579 "19

2559.54

2349 "82

622L "82

4843.86

2219L "93

112 "9 r

5259.01

254 "82

l-969.33

528 "34

856.03

4r9 "56

100û0 " 0t

-712.9r

-5259"01-

-254 "82

2667 "77

l_051-.45

l_703.51

2349 "82

622L "82

4843 "86

-4r9 "56

L2r9i.93

Stockers-forn 2t "42 steers

f,ow-Cai-f(Huy) L9.96 cows

Cow-Cal-f (Corn ) 32 
" 
35 rr

Sel-l- 0ats 5433 " 30 bus o

5el-1 [i/h eat 445t "7J rr

Sel-l- Flax Ì61-6 " 54 rr

Buy Barley 482"25 rr

TTTAL



B2

Tabl-e ó'3 (coniinued)

fnt erprise
Lev e -l-

Receipts fxpenses
${i

Return
flr-og_t.:A___E¡iq_t_p=Sgg

¿l
il)

P8 R- ac o
J

R-F II
:l

Drilt\^¡
LI

I32.92 ac "

589"52 tl

3ü,48 rr

nf .] 1a
'¿Jô¿U

52t-J-,36

?no Eiq
JUl o JJ

Ea aa rìoJJJUø7U

528 "34

856.D2

rD44.39

i-4.0ûu " 00

or't ita
-/!J oJU

.-521J-. 3 6

-309,55

6958.85

l_051" 42

1703.52

llBt " 5ü

6203,5t,

4832 "37

-1044 " 
59

14452 "54

Stockers-Corn 53.26steers

Cow-Cai-f(Hay) 19 "96 cows

Ccw-DaÌf (f,orn ) 32 "34 rr

5e1l- 0ats 2187"96 bus.

SelI Vüheat 4431-, l-n rr

5e11 Flax J-61t.79 rr

lluy BarJ-ey 120Ü.68 tt

TOTAL

r2D9 5 " 83

L579 .7 6

'lqqo qA
LJ J ) õ ¿+

1r_81.50

62D3 "54

4832 "37

28452 "54

Pg R- ac"
-L

Dtltr2

R- il
J

R-F II
5

ReF tr

17.01 ac.

42 "OO rr

93.g g rf

582"54 tt

37 "46 n

l_28 " 80

1r I acJ-L¿O UJ

645.72

5149 "66

380.45

846û. UB

369.83

856.02

L696"79

J-Eû00.00

-l2B.B0

-312.65

-645 "72

-51_4 g 
" 66

-380.45

l_r460.53

7?q o(.
IJJô)U

17ü3"52

6179 "85

4Er7 "46

-169 6 "7 9

r_6583,25

Stocl<e¡s-Corn 87 "72steers

Cow-Dalf ( Hay ) 13 
" 97 cows

Cow-CaIf ( Corn ) 32,34 tt

5e1t lr/heat 4414"IB bus"

Sel-l- Flax 1605. 82 rr

iJuy Barley 1950 " 32 rr

TOTAL

r992J " 6r

r105.79

2559 "54

6179 " Bs

4er7 "46

34583.25



B3

TabIe ó.3 (continued )

Enterprise Receipts
Proolam EnterÞrises Level- Í}

Expenses Return
$llb

Pro Rt ac"

RrF It

R¿F rt

R-F II
:

37.15 ac"

n-7 '71 ll) I o lJ

r o ì I ll
J-l.J ê J-L

520 n

2Bi,30

L26T "II
2t9 "43

548Û. BT

LI2I5. 3 B

BA4 "gg

223r "ú3

5l_5.96

_)P1 ?n

-I2 6r_ " r_1

-209.43

-548t. Bt

15193 
" 

D4

I600 "92

63ü6 " Bg

4897"38

-273I "03
*515.9 6

l_B0l_8.60

Stockers-Corn l-L6. 29steers

Ioro-Catf (Corn ) 30 "42 coì^/s

5el-1 ì,'rlheat 45D4 "92 bus "

5e1l- Flax 1632,46 rr

Buy Barley 2564.4t

tsuy Dats 938"1_0

il

lt

26408 "42

2¿,05 "9L

6306"89

4897.38

4D0t_8.60 22ü00 " 00TOTAL
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T abl-e ¿. s- Final- Pl an and f inancial-
Pft to PtS, Corn 5eJ-ling
ac'bivi bv included

Enterprise Receipts
Prooram Enterprises Levef Íi

B5

Sumrnary for Pre-Loan Programs
Activity excludeci, Hay se'1 ling

Expenses Return
fJlt

Ptr R- ac"
¿

DtrIIt\-l:
DE'IIr\Br

6"58 ac"

326 "57 'r

48 "gg

2BB6.BB

2980"09

o1 1n0LoLU

1" B4

60!u " 00

^4B.gg

_2BB6.BB

-2980 " 09

163. s7

243lL "II
53.1_l_"92

427 r ,49

4708 " 7B

-1"84

rt972.O1

'lo1 A'1

Cor,v-Cal-f(Corn) 3"1

Sel-t 0ats 45D7"62

5e1l- lJheat 3794 "23

5el-l- Fl-ax 1423 " B3

5e1-l- H.y 6363.22

Buy Barley 2 "IL
TÛTAL

il

COVJS

bus o

ft

il

Ct^it.

bus "

245 "17

2434 "rr
5311 " 92

427 r .49

47JB .7 8

16972 "Dl
D'rz R-F ac"

J

R-F If
f

R.F II
o

ht"¿J

422 "17

197"83

410 " 70

ac"

il

lt

steers

COWS

ll

cv¿t "

bus,

il

il

il

389 4 "34

r519 "7 6

2559 " 54

3ü38"74

7162,82

5636.09

4415.4t

863,35

373r,97

2009 .15

l-653. BB

528 "34

856"01-

357"3ü

f00u0 " 00

-863"35

-3 73 r ,97

-n-n 1E
-aUUJ o J-J

2240 "46

1û51"42

1703"52

3038.74

2162.82

5636.09

4415 .40

-357,3û

l_3346.69

Siockers-Dorn 17 " 15

Cow-Dal-f ( H ay ) L9 "9 6

Couv-Cal-f(Corn) 32"35

5 e1-l H.y 4LD6 "4I
5e11 ûats 4OO5"22

5e1-l-'u,Jheat 4t25"78

SefI Flax l-491,80

Buy Barley

TOTAL



B6

Tab].e 6.5 (continued )

roqram tnterÞrasesProqram [[terprise
Enterprise

Level
Receip-r.s

l¡
Exp enses Returni¡Ír

Pt¡ R-F ac.
J

R-F II
.J

DE-I¡rrBr

E6.Bû ac"

474"D7 il

fzl 5.93 rr

l_114 " 3 5

4190 "79

L482.O6

4842,D5

528 "34

856.01_

986 "41)

-1t-J_4 " 3 5

-4L9D "79

-L482 "O6

6559,3ü

IDsl-.42

r_7û3 " 53

2L9 4 "2r
1066 "4r
5Bl_2"09

4586"1_3

-986 "4A

Stocke::s-f orn 5ü " 2-Lsteers

Cow-Ca.l-f (Hay ) 19 ,9 6 cows

Cow-fal-f (Corn) 32"35 rr

5el-1 H uy 79 65 .I5 cwt ,

Se-l-l- ûats 1974",94 bus,

SelI r',Jheat 4I5I.49 rr

5el-1 Flax 1528"71 $

lluy Barley l-l-33 " 7B rl

T¡TAL - 29199"49 l-400U"U0 r_51_99.49

R-F ac.
J

R"F II
4

DE-ITl\-l
f

Drlt
t)

ID6 " 5ü ac

5. D4 't

532.43 r?

o-7 c'7 llUIOJf

Ir_4ûr_ " 3 5

r q7o -7(.
LJ I j o I u

2559 "54

2r94 "2r
1066 "4r
qn].) no¿ULLoU./

4s86.13

1Bg6û"78

l_350.69

2559 " 54

1437.64

60û9"9s

47r0.6!

1367.24

58 "24

41A6 ,67
ÕÕn '1 tru[-]7"JJ

1 1l-7 a À

-LJLl I o a-+

qQ 1/1
-J U â at

-4706,67
EìNCì ?q

-UU/ o JJ

r0908.34

B9B"B]-

1aî1 E1J I UJ " JJ

1431.64

6009.9s

47i-0.6u

-1ó18 , r-7

Pr¿

Stocke¡s-f,orn 83.5 steers

Cow-CaIf (Hay) l-7,08 co,".¿s

f ow-Cal-f (Dorn ) 32 
" 
35 rr

Sell- Hay 1942"76 cwt.

5e11 \¡lheat 4292"82 bus"

5el-1 Flax .1.570.20 rt

Buy Barley 1859 "9 6 rr

TOTAL

8t52 "44
¡Eì OO4}JJô LJU

856"01

r6r-8. J_7

18000. üÜ3 5029 .20 I 7n?O 1a! I AL.r ô L¿
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Table6.€ (continued)

P¡oqram fnte::prises
Receipts fxpenses Return

$Íili
fnterprise

Lev e-L

D

' -15
atr
"-l'

R "F II
Ll

l:]ÍIIr\5r

cf E- ll
ú

Hogs F&F

I )) AtL-L 6 tJ!

în în ll
JUÓJY

cat, llJU7 o

E I llJI

6 "23 hogs

L5E2"r6 -l-sE2"I6

351-"25 -35f"25

5ar29.96 -5029 "96

5r7,96 -5L1 "96

69 ,33 r37"45

10935"41 14813"76Stockers-Corn 113 " 39steers

Cow-f al-f (Dorn ) 31.4 5 cows

5el-l- Hay I5114.lB cwt "

5el-l-'uJheat 4318"46 bus"

5e1l F-lax l-596.2t ri

Buy Barley 2553"67 tr

Buy 0ats 836.1-5 rr

2t6 "18

257 49 "17

24BB "82

rL42 
" 

69

6129 "Ê4

47BB "6A

832.36

227L,69

459"88

22000 
" 

0D

1656 
" 

46

rL4.2 "69

6129 "84

478 8, 6ü

-222L " 
69

_459. BB

r8505"90TOTAL 4ü505 90
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Tableó.7 Final
P.. to

-LD

Pl-an and Financial Summary
P2L, Corn and H.y 5elJ-ing

B9

for P¡e-Loan Prograrns
Activities incl-uded"

Proqram Enterprises
Enterprise

Leve.l-
Receipts

$¡

Expenses Return
ii di{l .lt

D

'16 R^ ac,
¿

R-F II
:

Dll
'tB

5el-l- Corn

SeJ-l- Hay

5el-i- 0ats

SeIl- 'v,ihe at

SelI Fl-ax

TÛTAL

l-l-5.i-3 ac.

331_"33 íl

2Bg.67 il

23D "21 tons

4846 " 
('6 cwt "

4845 " 5l- bus.

3565"ül_ il

1365"44 il

1r-51"35

3586,53

2616 "58

499 L "DL

4096.32

1644L "79

908"50

3l_u4.57

t_986.93

60n0 " 00

-9tB " 50

-3104 " 57

-l_9 B 6 "93

l-l_5t. 3 5

3586.53

2616 "58
/4f](]1 n1+) )!.UL

4D96.32

LO44r "79

Pr7 R^F ac "¿

Drttt\-t
J

R.F rI
o

Hogs F&F

5el-1 Co rn

Sel-l- H.y

5el-l- 0ats

5eJ-l- ldhe at

5el-.1- Fl-ax

Buy ISarley

TOTAL

153.00 ac o

497 "t0 rr

123"00 'f

97 "32 hogs

459 "O0 tons

5344 "D6 cwt"

5746.33 bus 
"

4161_"33 rr

l_545. û1 rr

Bl_3"86 n

3232. D0

2295.4O

3954 .6D

3-t-û3. û2

5825"86

4635"û3

23D4 5.51

211- 5 , 0I

4656.93

L324 "IL
ti95"B6

708 " 
05

10000. t0

1t ì E no
-L).L J ó UU

-4656 "gA

-l_3 24.11_

2D36,14

2295 "DA

3954.60

3103 " 02

5825.86

4635"ü3

-708.05

t-3045 " 51



90

' t\ldbleá,.7 tcontl-nued J

Proqram Enterprises
En'uerprise

Le v el-
¡1ssei pts

dt
,.ilj

Expenses Return
fi $I

p'18 Ðtr,'2,UUO

R-F II
5

R_F .'
ú

llogs F&F

Stockers-Corn

Sell Co¡n

5el-i- l'1ay

5ell- 0 at s

5e1l- [r/heat

5e1-l- Fl-ax

Buy Barley

TOTAL

l-53"¡[] aco

531-.57 il

98"43 I'

225 "06 lr o gs

12,77 steers

440. B6 tons

4422"24 cwt.

401-3 " 84 bus,

4l_85.08 tt

1569 " 5g il

216l_.55 il

7 414 "24

29tr "23

2234 "30

3272.46

2L67 .41

EOEN I ìJUJ' OIJ

4708 "77

2BsB7.5B

2l_l_5 " û8

4980"83

95r "9 6

27 65 .53

l_306.03

1880"57

I40û0 " û0

-2rr5 " u B

-498t " B3

-95L"96

4708 "7r
r_595 " 20

2204 "3J

3272 "46

2167 "47
EOEn r IJUJT OIJ

47tB "11
r Don Ê1

-I U U U ô J I

l_4587.58

D
'19 R^F ac "¿

DE'fIt\-l
J

R-F II
ö

Hogs F&F

Stockers-Corn

5el-1 Corn

S el-l- H.y

$e11 0ats

5e1l- h/he at

5el-1 Flax

Buy Barley

TOTAL

153.00 âc o

561-"01 ri

ca oo ll
JUo/)

2?5.06 hogs

46 "Lnsteers
393"54 tons

3334"42 cwto

1746,17 bus.

4256.39 rt

r590"52 çr

289D "52 fr

7474"24

ro469 "36

rg 61 "7D

2461 .41

9 42 "93

5958"95

471r"56

34U52.21

2l_15,0B

5256 "72

635.1_5

2765,53

41L2 "90

2514 " 62

l_8000 " 0u

-2rr5 . 0 B

-s2s6"72

-635"t_5

47DB "7I
5756 

" 
46

L9 61 ,7aJ

2461 " 47

oA) o'ì)+LoJ¿

qoqn oqJ ) Ju ô ) J

477r "s6

-2514.62

16052.21



9l

Tal:Ie ó.7 (continued )

Proeram fnie¡priscs
Enierprise

Le v e-l-
Receipts

di
.!1'

Expenses
!¡

DDtr,- 2t n}t ac "

R-F I'
f

lì-F rr

Õ

l{-_o E-ç trlluU:f, I (ll

Stock ers-Corn

5el-1 Cr:rn

5eI1 H.y

5e11 i,Jheat

5ei--L Fl-ax

Euy BarIey

lluy 0ats

-l 53.0û ECo

5Bg"84 il

3-l-''l 5 rr

225.D6 hogs

77 "6:..steers

348 
" 
B0 tons

23D6.J6 cnt "

4323,79 bus "

161-û " 
3I 1r

3579 ,64 rr

391 "54 rr

7 414 ,24

L7 623 " Br_

]-144 "DO

l-706 
" 

4 B

6053 " 3l_

4830"93

2l-t_5. ¡B

ss17. s!
?1r ÁôJJJô¿IU

21 65.53

7933"s6

3tl_4, 2B

2l_8.65

22000 " û0

Return
-_ Íi---

-2rr5 . 0 B

-5 5r7 . s0

1AE ¡N_JJJÓ4IU

4708 "7r
969t,25

L7 44 "OO

J'706 "48

6053.31-

4830"93

-31-l-4 " 2 B

*2t_8"65

L7 432 "71OTAL 39 432 77

D'2r RtF ac.

RzF It

R-F II
J

Hogs F&F

5t ock ers-Corn

Selt Corn

5ell Hay

5e11 \¡fheat

5eI] F.l-ax

Buy BarIey

Buy 0ats

TÜTAL

58"û7 dco

OA O? îIJ+ ô ) ¿

62û"00 rr

IJO.2p hogs

I3T "23steers
229 "30 tons

623,LZ cwt"

4424 "97 bu s "

1632 .46 ìr

4423 .63 rr

3 842.l_t-

5655 "22

31162,31

l-146.50

461" r_1

6L94"96

4897 "38

49517 "48

194 "28

t3f2,31

5809"40

2092 "48

L4t28,06

3850 " 30

2LL3 "11

3 00!0 , 00

-79 4 "28

-l_31-2,3l_

-5809 "4D

3562,7 4

L7134.25

1l_46.50

461"11-

6194,g6

4897"38

-385r.30

-ZLI3 "I1
l-9 517. 4I
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T ahLe é-? F in al-
PZZ to

Pl-an and Financial- Summary
PZTu Corn and Hay SeIling

93

for Pre-Loan Programs
Activities excl-u ded "

Proqram* fnterprises
fnte::prise

Lev el
Receipts

få

Expenses
1t
.r¡

Return
w

Ð
I ^^

Ê __ 7"D9"3

RsF n 620"ûû

Cow-tal-f(Hay) "Zf
Cow-Cal-f (Corn ) ,21

5el-l 0ats 5346 "67

5e1l- lrJheat 45O4 "92

5e1-l- Fl- ax L632 " 46

acô

il

COWS

DOWS

bus.

n

il

56 .66
.)l't ooLL! o / )

7BB7,2t

6306.89

4891 "38

r43ê,D "L2

5r"62

5809"40

28 "89

J-û8.09

2.DD

-5r,62

-5809"40

27 "77

103 
" 

g0

2BB1 "20
6306. Bg

4897"38

-2.00

836!"12

Buy BarJ- ey 2 "3I 
rr

TOTAL 6000 " t0

Pr= R3 3c o tJ-9.66 ac "

RsF n 62o"0o tr

Cow-CaIf ( Hay) 1ü.37 cows

f,ow-f,alf (Dorn ) ¿I"9a rr

5e1l- Oats 5?72"84 bus"

5ell- Wheat 45t4 "92 
rr

5e11 Flax 1632-46 rt

Buy Bar'l ey 247 ,9 B rr

Stockers-Corn 9"71 steers

TOTAL

820. 9 B

33t-8.53

2847 "33

6306"89

4897 "38

22D5,D2

2t39 6 
" 
l-3

871"36

5 809.40

4l-8"65

169 2,22

215 " 75

oo? â.')
J)LALJL

-871.36

-58ü9 "4D

4D2 033

1626,3r

2847,33

63û6.89

4897"38

_2 1\ 7\L4r O I g

I2I2 ,4D

r0396"1310000 " 00



AA

TabLe ø.ç ( continued )

Pro qram Ent erprises
fnt erprise

Le v el-
Receipts

Ð

Expenses Return
$i¡

D
'24

r) -- 132"7û aco,,3 dL ô

RsF n 620"00 il

Cow-Dalf ( Hay) 8.29 cows

Cow-Cal-f ( Corn ) 4+,oZ rr

Stockers-Corn 4û " 71 steers

5el-1 Da'Ls 3271 "58 buso

5el-i- 'vr/heat 43t4.92 rr

Seli- Fl-ax 1632,46 îr

Buy Barley 926 "I4 rr

TÜÏAL

655"7ü

3483 
" 

B2

9245 " 
49

r1 69 "89

63û6,Bg

4891,38

26359.17

1r_rl " 9 9

5809"4û

334,36

f776,50

416r "97

805,7B

r_4000.00

-l 't l l - qq

-5809.4t
3?L "34

r7J7 "32

5083"52

L7 69 "89

6306.89

4897"38

-B0s,7B

I2359 "L7

P^-
¿3

D ^^ 153.00 ãco
't3 

dLã

RsF il 588"36 il

RgF 'f 3r"64 il

Cow-f,al-f (Hay) f9 "It cords

tow-Ca-l-f ( Corn ) 33 
" 
2ü tr

Stockers-Dorn 73,32steers

Sel-l- üats BB6 
" 
40 bus "

5eJ-.]- \¡Jheat 4428 "28 
rr

Sel-1 Fl-ax L6J9 "96 
rr

Buy 13arley l-639 " 35 I'

TOTA L

_l_51_l-.66

2627 "86

L6650 
" 
06

478 "66

619g "59

4829 "BB

32?97 "7L

r_rt4 " r4

5512 " 
g3

34D " 6t

77t "84

1340.02

7 495 "20

L426 "27

l_Bü00. D0

-11_t_4 " 
14

qql'l o?
-J¿!Lë)¿

-340.60

7LtD "82

1287 "84

9]-54 "86

478,66

6199,59

4829 " BB

-r426 "27
1 L2q7 _11



9s

TabLe ó.V (continued)

Proqram Enterprises
Enterprj-se

Lev el-
Receipts

li.)

Expenses Retu rn
if 5å

Pzs R, aco
-L

R-F îI

n^r Ìr

U

-l-53.û0 ac"

592"59 "

21 "4r $

5274"4r

11Ot:, -7)
LLJ J ø I L

19 49 4 "3r
6l_09 

" 
B0

4838"91

3B0l-3"23

1227 "97

5552.56

295 "A7

r95r_.58

1170.65

o'7aÊ E-/UIIJOJI

2BO6,25

11n 'lELLO6JJ

2200i1" 00

_1 ) )-7 A-7+L¿ t ô / t

-5552"56

-295,Dl
3322"83

l_l-2 5 . 07

r07t_ B "J 4

6t-09"88

4B3B.gl_

'1aa¿ 1r:
-a-U¿0 a L-)

-220 "35

16013.23

l-ìogs F&F l-58, 82 hogs

Cow-Cal-f ( Corn ) 29 "3I cor,rs

Stockers-forn B5,B5steers

5e1l- lrJheat 4364,2O bus"

5e1f F I ax 1612 "97 
rr

Bry Bar1ey 3225 " 5B rr

Buy 0ats 4A',)"-48 f'

TÜTAL

D
1t

D -^,rl du o

R-F II
5

DtrI'r\Br

I53 " Utl ac o

561 "61 
il

52,33 il

LL47 ,O1

326 "2Ê

36356"86

6r06"Bû

4785.75

48722 "7 6

L227 "97
5319 ,07

563.33

4?4.43

l-66"38

1636 6 "44

3300"44

263r "9 4

3û00i1. r,1D

1 a1-7 ñ-f
--LL¿_16)l

-5 319 "t7
- 44

-f,t)J"JJ

727 " 64

159 ,90

19990 
" 

a,2

61û6, Bu

4785.75

-33üû"44

-263I "9 ¿¡

r8722 "7 6

Hogs F&F 34 "54 hogs

Cow-Cal-f (f,orn J 4 "LZ cows

Stockers-Corn l6¡ 
" 
l-0steers

SeJ-l \,jheat 4362"Oû bus,

Sel-l- Flax -I59 5.25 I'

Buy BarÌey 3793,6\ rr

Buy 0ets 4785.34 tr

TOÏAL
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Tabl-e ó-// F inal Plan
Pzs to P33,

97

Surnmary for Post-Loan Frograms
Sef I ing Acì;iviti es included.

and Financial
f,orn and ilay

L@
Interprise

Le v el-
Receipts

f¡

Expenses
i¡

Return
xi

DD,-28 n2 ec"

R-F I'
:

Drlt\o
U

Sell Co¡n

5ell Hay

5eIl- Vi/he at

5el-l- Flax

Sel-l- 0ats

ÏÜÏAL

I44 "36 BC o

11o ln ll¿JU 6 UU

381.40 il

288"72 tons

6333"68 cwt.

3263 
" 
üB bus,

r27g,67 il

464D "t7 'r

1443 "6A

4686 "92

4568.31-

3839,ûl_

25D5 ,64

r7J43 . 4 B

It_3I 
" 

l_5

2235 .68

2625 "11

6000 " 00

ì r îc] l q

-.)'tq (n
-LLJ J Þ UU

-262s ,17

1443.6J

4686,92

4568.31

3B3g,0l-

2505 " 64

1104 3 
" 
48

Pro
L/

DTt\Zt ð¿ é

R-F II
5

R^F I'
U

R- ^F n

-LU

Sell Corn

$el-1 Hay

5el-i- 0ats

5e11 lr/he at

5el-l- ll ax

5el-1 Peas

TOTAL

l-53-00 oco

396"93 il

')')') t1-7 It
LLJ èu I

ll-2, 87 il

459. û0 tons

15L3.72 cwt "

7048.33 bus,

47DC.r2 il

1473.85 rr

qn7 0? tt
¿V I ê J ¿

22g5,Ot

5560.1-5

3806.10

6580.17

442L "55

1015"86

2367 B " B3

2l_l_5 " rn

37l-9 "25

240r,35

17 64,3t

l_ûûilû.00

-2r_J_5 ,10

-37L9,25

-2401_ " 
35

-l-764"30

22-95,DO

55 60.15

3Bû6"1u

6580.1_7

442r "55

1ül-5 " B 6

r3678"83



9B

Tabl e ó.// (continued )

Enterprise
Lev e l-

Receipts Expenses
6Í}

Return
P ro q r qm _-fu1tZfp_1l_g_"_e ÍÐ

p'30 R-F ãc oI

R-F II
:

Drilt\^t
ö

DE.lt
't l- o'

Hogs F&F

5el-l- Corn

5e11 Hay

5e1l- 0ats

5el-l tdheat

5 el-l Fl ax

5ei-l- Peas

Buy BarJ-ey

TOTAL

l-53.0û dco

428 "46 1t

191_,5 4 I

r92 "OO rr

I43,49 hogs

459 - 00 tons

6830.1-4 cwt"

61I2"39 bus"

Ê,.)1A 0' ll
JL-+ë)L

LAg 6 .27 il

864.00 rr

1r99"95 il

41 65 ,4L

2295.JO

5!54 " 3D

36?4 " 69

731-4 " 8 9

44BB.B1

t_728.00

2921r "rD

2i_15.10

40l-4 " 66

2A6L "9r
3001 "15

r7 63.23

1043"95

14000.0û

-2rr5 0l_0

-40J-4 " 
66

-2D61_.9J-

-3t0r_ " 15

3ûû2.18

2295 "tO

5054.30

3624 " 69

73r4 "Bg

44B8.Bl-

l_728*00

-1ú43 " 
g5

15271 " 10



99

Tableó.// (continued )

Proqram En'¿erpríses
Enterprise

Lev el-
R ece ipt s

dî
.i{J

fxpenses Return
$ifi

D| ¡rJ-L
IJ Lt\Zt dr' o

R-F II
:

Df'ltl\ñl
Õ

Dril
"l o'

Hogs F&F

Stockers-Corn

SeJ-l- Corn

5el-I Hay

5e1l- 0ats

5el-l- l¡Jheat

5el-1 Fl-ax

5eIl- Peas

Buy Barley

ÏTTAL

l_53"00

46r 
" 
17

158"83

l_92.00

225 "D6

2t "20

430 " 3l_

5848"32

4786"47

5265 "98

r5r_9 " 53

B 64.0û

2324 "DI

7474"24

4587 "94

2i-51.55

4327 "7 6

2584 .69

7372"37

4558,s9

l_72 B 
" 

üû

347Bs.r_4

2ll_5 " 
l-0

432L "16

r-709. B0

3 Dû1" l- 5

27 65 "53

2D65 "31

2D2I "89

-2115 .l_0

-432I "L6

-l-709. B0

1nn1 I E_JUUJoJJ

4708 "7l-

2522 "57

2151"55

4327 "7 6

2584,69

7372 "37

4558.59

l-728,00

-202I "Bg

16T85 .14

ll

il

hogs

steers

tons

cwt.

bus.

il

1t

n

n

18000 " 00



Tal:Le ó.tt (continued )

Enterprise prçs.i pts
Proqrarn Ente::prises Level _---- $b

p RZF ac " 153 
" 
0û ac.

10û

Exp enses Return
f¡i¡

Stockers-Corn 53.53steers

rl E- ttr\5r

DE-II
Õ

DE-I'
' 'l- o'

Hogs F&F

5e1l- Co¡n

Sei-l H ay

/on É.1 lr
AJUõÐL

t?o 'lo ll
LL ) O J )

l-92 .0t tr

225"O6 hogs

382 "9 9 tons

4760.5û cwt "

147 4 "24

12156.08

l_91_4 
" 9 5

3522 "77

1360"15

7417"19

462L "4r
I728 "DO

2115"10

4597,ú3

r392.89

3ûUl_ " l_5

27 65 "53

5472 "2D

2656 "rD

22û00.0t

-21_r5.10

-459 7.03

-1392.89

-30D1 . J_5

47DB "7I
6683,88

19 14 .95

3522 "77

r_36û.r_5

7 412 "L9

462L " 4r

1728.00

-265 6 
" -l-0

r8249 "19

Se-tl- Oats 2518. B! bus.

5el-l- ldheat 5337"28 tr

SeIl Flax I54O"47 rr

Sel--l- Peas 864"00 'r

Buy Barley 3452,99

TTTAL 40249 79



TabIe ó,/t ( cont j-nued )

P^^
JJ

Program fnterp{:ises LgvSl
Enterprise Receipts

di
tu

fxpenses
dlin

l-0-r

Return
"ì)

Dril
l\nl

u

DtrII
II. A¡

l_u

Hogs - F&F

Sel-l- Corn

5eJ-l- H uy

76,73 il

19 2 .0! rr

?25,O6 hags

298 "35 tons

2BI4"7B cwt.

7474"24

25692 .62

r49 r "15

2t82.9 4

165t "75

4733 "73

L728 "JO

2l_l_ 5 " 10

509 û.44

825 "gg

3ü0t.l-5

21 65 "53

1l_565.81_

3790 "46

845 "52

3üûü0 " 0û

-2Lr5 . -l-B

-509tr"44

-87_5 "99

-3001 " r5

47D8.7L

14726. Bl-

L49r.75

2nB2 "9 4

76s0 " 7s

4733"73

l_72 B .00

-3790 " 46

..845 
" 52

20854.03

n F t53.0ü c?co,rzt cluo !-

RsF îr 5 43,27 t'

Stocl<ers-Corn i-13 " 14.steers

5el-I f"Jheat 5464.82 bus.

Sel-i- Fl-ax L517,9I rr

Sel-l- P e as 864.00 il

Buy Barley 4356.85 tr

Buy 0ats

TOTAL

L531 "22 
tr

5û854 ñtUJ
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Tabl- e é./s Final P.l-an
D I^ l]| ¡ ¡ tru I ¡ngJ¿+ JA

and Financial Summary
torn ancì llay Selling

r03

for Post-Loan Programs
Activities exc.l-uded "

Proqram
Enterprise

Enterpllises Level-
Receipts

$
Expenses

$å

Return
Íi

D| ¡t
JLI

R3 âco

R-F II
5

7 ,09 Êlc o

62D "OD n

56 "66

zrl,gg

2887 "20

6306"89

4897"38

L4360 "12

5L.62

5809.1i0

28.89

108.09

2,00

6ür0 " 0D

-5r " 62

-5809 "4t
21 "71

l_03.90

2887.20

63û6, Bg

4897.38

-2"00

B3 60 " r-2

Cow-Catf ( Hay) "7I Ëows

Corv-Calf(Dorn) 2"67 rr

5e11 ûats 5346.61 bus.

Sel-t Vr/heat 45O4 "92 1r

Sell- Flax

Buy Barley

1632 " 46

2 "3L

TCTAL

Þ
JJ

R- ac "J

R-F II
J

II9 "67 ac"

620,tû il

820 "79

3318,72

22A4.8D

2841 .33

6306. Bg

4897"38

2û39 5 
" 91

871.43

5809"40

4lB " 55

1 Ê.O 1 '1')
LU J C 6 r L

oor q't
) J C o J!

2r5 "79

1ûüüû.00

-871 " 43

-5 B0g .4il

402 "24

1626 
" 
40

r2r2 "29

2847 "33

63û6. B9

4897.38

-2r5 "19

l-0395.91_

Corv-Calf (Hay) l-ü"37 cows

Cow-Cal-f (Corn ) ¿1.9¡ rr

Stockers-f,orn 9.7I steers

5e11 ûats 3272,84 buso

5e11 'rr{heat 45O4 "92 rr

5e1l- Flax L632 " 46 rr

Buy 8arley 247 "g7 Ìr

TOTAL



Tabl_e ó.t3 (continued)

Enterprise
Proqram fnterprises Level-

Receipts
$i

Expenses
dl
!r,¡

i- 04

Return
iþ

DI ^?Jb R3 âc o J-52 "72

RsF n 62û"0û

Cow-Cal-f(Hay) B"27

Cow-Calf(Corn) 44"ü3

Stockers-Corn 4A "7I
Sel-t Dats 3277 "18

Self ti/heat 45D4.92

Sel-t Flax L632"46

Buy Barley 926 "IL
rOTAL 26359 "25 14000"Ü0

ac.

C O\^iS

lt

steers

bus.

ll

lt

il

655.J-_r-

3484 ,60

9245 "27

r770 " 00

63D6.Bg

4897 "38

_l-l_l-2.10

5809,4û

334.05

I71 6,BD

416r " B5

Bü5 " 80

-i_l_r2 " 
r0

-5 Bû9 " 40

321.t6

1707"80

5083.42

f770 " 00

63D6 "89

4897 "38

-Bû5"80

12359 "25

P¡7 D -^ 153.00 ac o,,3 dL o

RsF il 588"32 tt

RgF il 3r"68 tr

Cow-Calf (Hay) f9"l-ü cor¡is

Cow-CaIf (f,orn) 33.2ü rr

Stockers-Corn 73.32steers

5e1I 0ats 886.33 bus"

Setl \,'/heat 4428 "2D rr

Selt Flax L6O9.94 1r

Buy BarIey 1639.34

TI]TAL

t-511- " 6 6

2627 "86

16649 "84

478"62

6L99.48

4829 "82

32297 "28

l_114 
" 
14

5512.55

341, ü3

770. B3

t-340.02

749 5.10

1426 "33

rBüü0.0ü

-l-l_r4.l-4

-5 512. 55

-341"03

740.83

T2B7 "84

9154 "14

478 "62

6l-99 " 48

4829 "82

-1426"33

14297 "28



f ¿fi!¿ á.r3 ( ci:niinued )

l_05

fxp enses Return
$¡$Pro qlam Enterpri ses

fnt erprise
LeveI

Receipt s
út
.1,

P¡e R3 ac" .l-53"00 ac"

RsF 'r 587"69 rl

RgF rr 32.3r rr -

Rl¡F rr l-0r"42 '1 -

for,,,,-Calf (llay) l-5"24 cows 12O6.47

Cow-Caff(Cc;rn) 25"19 " 1993"46

Stockers-Corn 91.23steers 22O80"82

5el--l- ulheat 5!87.54 bus. 7I22"56

Sel--l- F.l-ax I6J9 "49 tt 4828 "47

SeIi- Peas 456 "4O tt 9l-2. B0

38144"s8

IILA.14

5506.65

347. Bt

l_585.29

6I't "?-I

r-it]6 " s2

9939,92

r]l 4 "46

220DU.0u

-r Ìl-4 " l_4

-ss06.65

-347 " 
B1

ì trOtr .-)Tì_-LJUJâLJ

.59L "26

916 ,9 4

r2r4r.90

712? "56

4g2B "41

912. gÜ

*rB1 4 " 46

l-6144"5B

Buy Barley 2154 " 38 rt

Tt]TAL



TabI e 6./s (cc¡ntinuecì)

if_o o._lgl____E n t g_fp_f .Sç_q

oÐ
'39 "1 ou.

R-F II

3

DtrII
't B'

DFrl
'tlü

Hogs F&F

CoLl-Calf (f,orn )

l-53.üü aD"

571.86 |'

4B"L¿l il

192"0t 1r

21.57 hogs

B.3B colts

1 A7 ?A-+oorc
J- I o u

5629 "28 bus"

L598.24 rr

864.0û 1r

3410 " 04 'r

2285 "14 fr

Ent erprise
Lev el-

Receipts
rìt
$

fxpenses
at
,{p

106

Re tu rn
f)

Stock ers-Corn

5e1Iì,,iheat

Sell Ilax

5e11 Peas

Buy Barley

Buy ta'cs

TI]TAL

7L6.45

L a'1 1.UUJ ô J¿

33470 "47

7BBÛ"99

4194.72

1728"00

ro"q.l 0n+ ) L¿! 6 )u

1'1a-7 (\-7
)_LL I õ ) I

5358 " 32

5I8,22

3 0!1 . l_5

) Ê,\ nqLu,)öúr

338.24

1s067. ü7

2966.79

1-f a ì Et¿J I ó-LJ

30ûctl " 
DN

1-aa ì1

-5358.32
F10 11

-JL0õa¿

_lnTtr I q

4sI.36

325"08

l-84i13.35

1 BBt "99

4794 "72

1728"00

-2966 "79

-1257"15

19253.90
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and 2f are predominant in the plans having hay and corn se1J-ing

activities because the amounts of these crops are considerably

higher in these ¡otations. Rotations 3 and 3F enter the

plans when hay and corn selÌing activities are excJ-uded.

For the far land, which is Red River and ûsborne clay,

5F, B and BF are the onJ-y rotations entering the optimum

plans. When corn and huy are soJ-d more of B and BF enter

because hay is at a high l-eveJ-, Rotation 5 and 5F do not

have any hay and this is the most important rotation.

For the new land, which is mainly Red River clay, only

i-0F enters the optimum plans,

Except for the home l-and nearly al-l- the rotations are

fertíIized even at the low J-evel-s of operating capitalo Under

the given assumptions regarding costs and yields, fertilízer

competes favourably with othe¡ inputs for the use of the

l-ímited operating capital.

Livestock generally increase in numbers as operating

capital increases" ûnly 3 of the 6 l-ivestock enterprises

enter the plans; cow-calf, stockers and hogs farrow and feed,

In plans l- to 15, where no inte¡est has been charged on oper-

ating capital, cow-calf and stockers are the main l-ivestock"

llhen interest is charged-the hog activity enters the plans

more frequentlyo In general as capital increases the number

of stockers and hogs inc¡ease and the cow-calf numbe¡s
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first increase and then decrease"

sECTION 2

Domp_arison of Two Sqts Qf Plans

The understanding of the fol-.1-owing tabJ_es rvill_ be

simprified by comparing the resu]ts of two specific sets of

Plans. Pre-loan Plans i- to 5 incl-ude hay and corn seJ-Iing

activities while pre-loan Prans 6 to l-D excrude these activ-

ities thus forcing livestack irrto the programs" The changes

that take pÌace as operating capital- is increased aïe dis-

cussed using these two sets of PJans"

Plan l-

üperating capital- is at the l-ourest level_ of lÞ60010 in

Pl and no J-ivestock enter the Pl-an. (TabIe 6,1_ and 6,2). The

4669,75 hundred weight of h.y ancl the 298"42 tons of Dorn

produced are soId. This plan also incl-udes the sale of

526t"27 bushel-s of oats, 3,684.30 bushels of wheat and l-r399,33

bushels of flax. There are 3"79 acres of home l-and not in

production and the Ì53 acres of pasture are left overo None

af the 2r1û0 square feet of building space is used and there

is considerabl-e l-abour l-eft ovex in evBry season of the year

except summer where it is a limiting xesourceo The residual_

return f or Pt is 5 r744 dol-l-a¡s, ( Tabl-e 6, f 5 ) .
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Pl-an 6

Plan 6 has the same amount of operating capital as Pf

but huy and corn selling activ'i ties have been excl-uded.

(ïabtes 6.3 and 6"4). ïhe difference in resource aIJ-ocation

is quite marked. The home l-and of 153 acres is all J-eft

over but the 157 acres of pasture is used upo This is bec-

allse the cow-cal-f operation enters the plan to the limit of

the building space, 52. 3l coì^,s in total, o No corn silage is

produced ancì huy production is down from 4669.75 hundred

r,veight to 2rL76 "42 hundred weight,

ApproximateJ-y J-00 acres more of rotation 5 and 5F,

which do not incl-ude any hay production, enter PIan six

than PIan or'ìB g Rotation B, which has one of the larger

amounts of h-y prorluction, is down by almost l-00 acres in

Plan six o The residual return f or P ø is 5i4 ,245 o 95 r,vhich is

$|1498.29.1-ower than Plan oneet (t.Ote 6.1-5),

Plans ? to 5

llhen operating capital is increased to $it0r00n in PZ

the cow-caff enterprise enters the program to the limit of

the building space,52.3l- cows in totaJ-, Stocker calves also

enter Pl-an 2 but at such a low l-evel- they woul-d not be consid-

2Undur different assumptions
have appeared in the final- pÌans"
coefficients and assumptions could
which would appear in the optimum

o different rotations could
Dhanges in input-output
after the type of rotations

plans.
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ered in a practical- situation. The same hcll-ds true f or

farrow and feed hogs.

Rotation 5F increases by 126"57 acres in PZ over Plan

1 with the high hay yieJ-ding rotation BF decreasing by about

the same amounto As operating capitaJ- increases, stocker

calves al-so increase in numbers with Bl-.64 in Plan 5 at the

$iZ2r0nC operating capital l-eveln Cow-calf numbers remain

the same until PIan 5 when they drop from 5l-"t2 down to

2t,I4 cows. They are repJ-aced at this leveL by 225"A6

farrow and feed hogs which is the limit for the building

spaceo In P5 the hog operation makes it necessaxy to purchase

368i-. 63 bushels of barley as wel-l- as 682"62 bushel-s of oats.

All the oats gro\¡/n on the f arm , 6738 "67 busheJ-s h,as aJ-so f ed.

7 ta 1û

In PJ-ans 7 to 10, where huy and corn selling activities

are excludedu the cow-caff operation enters the prrgram at

the f|6r0¡0 capital level and remains in the Pl-ans almost to

the limit of the buil-ding space until capital is ¡aised tc:

18r000 dol-l-ars. This enterprise then decreases in numbers to

3t "42 co\ñrs in Plan J-0 while stockers o which have steadily

increased from 2D"42 caf ves in Pl to 87 "12 cal-ves in P9, now

jump to LI6"29 cal-ves in Pl-an ten. (Tabl-es 6.3 and 6"4)" No

hog operations enter Pl-ans six to ten" r'#hen operating capital

reaches the l$10,t0U 1-evel- rotation B, which is one of the high
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h-y yielrìing rotations, is at such a fow level ihat it would

likely be discarded in the practical situation. Rctation 5F,

the no h-y rotation, is the main crop program for the 620

acres of far land 
"

In P-l-ans 1 to 5, where h-y and corn sef f ing activities

are al1owed, the amounts o'f these products sol-d dec¡eases

considerably as operating capital inc¡eases because the cow-

caf'F and stocker activities enter the plans and much of the

feed is consumed,

stcTï 0N 3

Comp.arison qf P¡e."-glq. Post Loan l=lnea-l Proqram[illg Plans

Farmers are enlarging their farm units by the acquisition

of addi'bional l-and " It was pointed out in Chapter 3 that

there is considerabl-e pressure on f armers, because of 'Lhe

traditional method of credit anaìysis, to acquire a larger

land base. This is not necessarily ihe most efficient affoc-

ation of l-imited capital. Al-location of capital to variable

rather than fixed resources may produce higher marginal

returns "

The empirical worl< of this study il-lustrates quite

clearly that for the farm in this analysis, returns are con-

siderably higher tnrhen addj-tional capital is al-l-ocated into

variabl-e inputs rather than the f ixe d l-anci resource ' To
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il-Iustrate th'i s point a comparison i s made between pre-1oan

Pl ans ãnd post--l-oan Pl ans.

Çongalfgg"lt of Pre-Loan Pl-ans 22 t.o 21 e.!_d Post-Loan Pl_ans l¿- lg .l_?.

The pre-loan f arm Dons'i sts of 157 acres of pasture and

773 acres o'f cropland, The post-l oan f arm i s exactly tÌ-l e s amB

except fcr the acì dition of 192 acres of cropl-ano r"rhich cost

l-5 r 6ü0 dolli:rs " This new f and has been charged an interest

charge of 5.5 peï cent " Al-l- r:ther resource inputs are at the

same l-evel- except for the addition of 200 hours of unpaid

family l-abou¡ for tlre sumrner period" None of these Pl-ans 22 to

21 and 34 to 39 l¡ave hay ancì DDrn sei-ling activiiies incfuded"

Th:-s is probably morË realistic than the inc-lusion of such

activities since largs amounts cf hay, 3756"83 hundred weiqht

in P- ^ , miqht ì:e dif f icult to se11 .¿9'

Some of the resul-ts o"1 the above programs are presented

in tabl-e f orm. (Tabl-e 6.18), ïhe post-loan Plans lrave the

extra 192 atres of arable l-and avail-ab-l-e for crop production

but this l-and is not util-ized until operating capital is

betrrreen the 18 and 22 thousand dol-l-ar l-evel-. LJp to this point

tlre returns for the pre-loan and post-loan P-Lans are exactly
-bhe same with all the new land reamining unused "

Comparison of Pre-i-_oan Pl-arì.s 16 to 2L an.d Post-Loarl Pl-ats 2B to 33

!.ihen the huy and corn sell ing activities are incl-uded,
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P1ans 16 to 7I and 28 to 33, the residual returns at each

capital l-eve-l- are not appreciably larger for the post-l-oan

programs" (taute 6"19)" At the {i2z,lnc operating capital

level-, residual returns in post-Ioan Plan 32 are only fiSZ:.f:

higher than P'l an 2D which is pre-1oan. Plan 32 has al-l the

additionaJ- 192 acres of new -l-and in operation" This means

that f or an investment of fif S,6¡0 in neì^r l-and, the f armer

would receive only {|523.13 more return than if all the extra

capital had not been invested"

Produc*tivity _q[ tiágd g¡d. 0pelçLÞin q Capitai-

Under the assumptions and limitations of this study

intensification of the existing farm unit, until operatinq

capital is between l-B and 22 thousand dolJ-ars, returns the

farm operator a considerabJ-y higher marginal val-ue product

for the additional- capital than extending the land base. The

f arm under discussion used f|l5, 6t0 of the $$25, û00 l-oan f rom

the Manitoba Agricul-tural- Credit f,orporation to purchase the

additional I92 acres of arab-l-e l-and" Al-I other resourDe

inputs remaineci at the sanìe level with tlre exception of summer

labour which was increased by 2OO hours of unpaid family labour.

llith these l-imitations, most of the post-loan additional-

income can be attributed to the fixed inputs in the added

'l and" Additional income being the amount post-l-oan ¡eturns

are higher than pre-loan returns, or stated another vJay it
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is the additional ¡eturn to 'Lhe l-92 aDres of new -Land" The

marginal value product of each additional do-llar of operating

capital is slror^rn for each capi'LaÌ level" (TaÌ:l-e 6.2O)" The

productivi ty of the added :ri,l5 o 6Uû of f ixed capital- r's al-so

shown, column 9. In the pre-loan P.l-ans the i\lVF of operating

capital decreases f rom {i0.95 at the if 6,000 capitat level- io

Íf D " f 6 at the $30,000 capital -l-evel- o co'l umn 4.o The additionaf

¡eturn to the new land, col-umn Bu is indicated for each oper-

ating capitaf -leve1. From this the productivity of the

additiona] f ixed investment in .land \^/as caf culateC, col-umn 9 ,

which siarted at.i0"il33 at the Íij1ü,tlû0 level and rose to

lll " ¡40 at the $ì311, D0l operating capital -l-eve1.

ïhe resufts indicate that at the lower leve-l-s of oper-

ating capital- espec-ially, the returns to the considerably

increased investment in land arÊ quite -l-ow. Until operating

capital has reacl¡ed at l-east the li$22,0C! -l-eve1, allocation of

adciitional- capital into variabl-e rather tlran f ixed resources 2

Lvoul-d appear ta be more prof i tabIe.

The ai:ovÊ resul-t is further strengtheneci if the assump-

tion is made that only the lTl-5, 6DC coul-d be obtainecl and

invested either in variable or fìxed inputs" This means that

the farm operator coul-d either purchase the nar,'r fand or add

the $15,6!il to ihe operatino capital he already has available.

The farmer indi-cated thai; he c¡u.ld obtain bettleen 10 and 12
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I2?
thousancl dolf a¡s of operatinq capital " If the lrj15,6û0 is

addeci to $|ì6, ¡l¡ of the f armers ovrn operating capital it r,.,.rould

make a totaJ- of $iZf , 6¡l or al-most $$22,000 of operating cap-

ital- which is one of the budgeted fevel-s in the linear prog-

ramming Plans. If Íft0,0nl of his own capital is adcled to

the {$15,600 of borrowed cap j-tal- then the operating capiial

l-evel- inioul-d be x$25,600 oï a'lmost ff26,0U0 which is one-half

rvay between tlre 22 and 30 thousand dollar l-evel-s which were

also budgeted in the l-inear programming Pl-ans o Now if the

farrner decides instead, as he did, to put tlre $i15,600 ínto

the fixed l-and resource then he wil-l- onl5r have 6 and l-0

thousand dol-lars of operating capital not 22 and 26 thousand

dollars" The resul-ts of adding the borrowed $tSr6nn to

either fixed resources or variabl-e resources are shown.(Table

6,2.I) " f ol-umn 2 shows two l-evel-s of operating Dapitaf which

Tabl- e 6.2I " f xtra return if fitS,60l aclded to operating
capital ¡ather than fixed capital.
H a y a Ld__r qfn_e_çÀLå!g_*.. c !f -Ui_!-r_r__s*-i n ç_Ì_ulç !-

ûperating
P-l-an Dapital
No. ( oriqinal )

3

Return if
Íf rs,6oo added
to 0p" fapita-l

4

Return if
fir5,6Do added
to Fixed
Capital-

5

Extra Return
if Additional
Capital Added
to 0p. Capital

16
I1

( 000's
dol--l-ars )

Ð

10

r1ì.

ìt

1s658
1 a-1^er-D tJÕ"

{J

93D4
II692

Í¡

6334
5D26

*Estimated return from Tabl-e 6,16"



r23

the f armer indicated he cou-l-d have had bef ore ihe loan "

tol-umn 3 indicates the budgetecì return if i;he borrowed capi-bal

is added to the operating capital already owne.ì by the falmel.

These are the returns when operating capitaJ- is 22 and 26

thousand as explaineC above. Column 4 shows the budgeted

returns for 6 and l-0 thousand doll-a¡s o'F operating capital

respectively when the borrowed capita-L j-s inve.sted in the

J-92 acres of new -l-and, Column 5 indicates how much higlrer

the return is if the borrowed money is al-focated ta operating

expenses rather than into the fixed land resource" According

to the linea¡ programming budgets, the extra return is

$'}6,¡S¿ if the borrowed 1|15,600 is added to [ì6,000 of operating

capital that the f armer aÌready has avai-l-able. The extra

return is fì5, 026 if the borror,ved capital- is added to Í|1t, û00

of the f armer t s o\^rn operating capitaJ-, than if he invested it

in additional- Land "

I f the same two assurnpt-ions as above are applied to

Plans 22 to 27 and 34 to 39 where huy and corn selling activ-

ities are excluded, the extra returns to operating capital

are even larger, (T-bj- e 6 ,22 and 6 "23) " f ol-umn 5 shows the

extra return.
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lgÞÈg f"23. [xtra return if fitS,6¡n addecj to operatíng capital
rather than fixecl capital.
lLsy_-u-rd-"'Çs*ry -ç-q l-l- tn s --e-g!;:i-Li-ç-g---q vi-ç-l*!rd-q d-.--- --__--:_--

34s
Return if [xtra Return

0perating Retu¡n if {ì15,600 addeci if Additional
Pl-an Capital- fil5,60ü added to Fixed Dapital Aclded

I2

No. (o¡ioinal) *
(0D0ts
do I tars )

226
23 10

ls--Qp*-Ëep, : Je 1 
--ÇsLl'-!s-i*--*_*-*l-o--Q 

p . 
- ! .-p*+-te-l*-

$¡$Íi

r4243
T55B4J+

662t
B6s6

7 623
6928

*fstimated return from Table 6,l-6.

5E[T]üN 4

Çg[gA"+=ql ql Li¡_qel fltsgl-u*¡,ú_ru" Ple-nq !^]ith AçLq_gt P1ans

In order to make the l-inear program plans cornparabl-e

nith the actual plans of operation used by the farmer it \.,tas

necessary to mal<e some adjustnents in the farm records.

In the linear programs the Iivestr:cl< entered the plans

at the zeTo level and increased as the operating capital

inc¡eased, The beef breeding herd existed on the farm in

1959 so it rvas necessary to charge a repl-acement cost on the

matu¡e co\^rs. Interest on operating capital was also charged

at the same ¡ate as in the l-inear prcgramming plansn

A.ctual A1.!_.t-e_!åc[ of tltg tg"el Þy lhe Far[er,

The actual- al.Iocation of the loan obtained f::om the

Manitoba AgricuLtu¡al Credj-t Corporation in 1960 was explained
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in the reco¡d enalysis of fhapter IV, It ç..ril-Ì be compared

here to the alfocation proposed in the budget PIans"

The removal- of encuml:rances and -bhe consolidation of

cìebt required i$7, Slú of the $$25 r 000 l-oan, A l-oose housing

catt.l-e shed requi red fif ,900 and the remainde¡ of {|l-5,600 \^/as

used to purchase the new l-ando

The results of the pre and post-loan actual- plans are

s h own b el ow. ( Tabl- e 6 ,24) "

Table l, )A

C ap it aJ-
Lev eI

Land Used (Acres)
Far Ner,v Pasture Return Return

Resul-ts of Pre and Fost-Loan ActuaI Pl-ans

Home

D*^I tE-

loan f¡SZSf

Posi
loan $7fn0

i_53

153

62D

62A 192

157

r-s7

fi3212

lllgez

Residual-

$ 872

f}ssB2

Therrreturnrrin the above table is tlre net current

income plus or minus inventory change. The inventory change

includes a depreciation charge on machinery and improvements,

Thetrresidua'l returnrris the ¡eturn minus a fiZrAOC living

expense, This is the return to labour, management and fixed

capital anci can be used for debt payment and business expansion.

Comparison of the budgeted plans, u;hich use average

yield and price figures, to the results of one yearls operation

are difficult. Yiel-ds and prices can vary considerably from
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one vear to the next causing substantial rya¡iations in income.

This hras clearl-y il-l-ustrated in thapter IV" (taUte 4.5).

ûperating capital i ¡ 1959 was 5751 dol-l_ars. All the

-l-and and pasture were used and the ¡esidua.l- return was 81 z

do l ls¡s 
"

The post-1oan actual operati on has a total of ij,7r l¡t:

of operating capital and the residual- return is 5582 doll_ars 
"

tlgp_q.Eg_d Al_l_qç_eå'__ç.. of f"he_ -Lpal

In general the budget Plans all_ocate the l-oan to

fe¡til-ize¡ and mûre fivestock including cow-caIf, stockers

and 'Farrow and feed hogs. If hay and corn selling activities

are exc-Luded, as in post-loan Pl-ans 34 to 39 , (Table 6 " lB ) ,

the budge'b Plans do not afloca-be tlre foan for new land

purchases until operating capital has reached a fairJ-y high

level-.

ïn the -linear programming P-l-ans noi atl- the home land

is used at certain J-evels of capita-I. (Tables 6"LB and 6"f9).

Pl-an 16 indicates 37, B7 acres f ef t over a-b the il6, n00 -l-evel-

while Pfans 22 and 34 have l-45,91- acres each of home land l-eft

OVCT.

The pre-loan budget Plans vrith operatinq capi'tal at

the tI6, n0ü l-eve-1, the cl-osest to the actual l-evel-, and

including an interest charge are numbers ttg and PZZ" Pfe

incl udes huy ancì corn sel-'l ing activities wlril-e P,- excl-udes



these activities. The

P34, with hay and corn

excluded respectiveJ-y.

Êompared to the actual-

IzB

comparabl-e post-Loan Plans are PZg and

sei-ling activities incl-uded and

Results f¡orn these budget Pl-ans are

Ptans (Tab-t_e 6 "25) "

Table 6.2Þ" Comp arison of
witlr Budqeted

Actual- Return
Returns Pre-

Pre- and Post-Loan
and Post-Loan

Capital
LeveL ñrlleIUltn ^

Res i du a1##
Retu¡n

Actual- Pre-Loan

Actual Post-Loan

Budqe!ed
Pre-Loan Pfg

Pre-Loan PZZ

Post-Loan PZg

Post-Loan P:¿

dt
{t

s751

71 00

6ü00

6000

6û00

6ODCI

$
3272

1982

1 454

5312

7 87I

slB7

û
tp

872

5582

5054

2972

547 r

27 81

+This is the return plus o¡ minus inventory changer less
a depreciation charge.

#4Return less a !ïZr4Ol living expense6

If, as in the pre- and post-loan budget Pl-ans, the

$f 15,600 necessary to purchase the new l-and is added to the

operatín9 capì¿.1 the difference in return is quite marked

( ta¡r e 6,26) ,



Ta bl- e u ¿ ¿u a fx'Lra Return
$15, 60ü added
f i xed capital-
Hay and torn
and excfuded

'r ,fo
lL)

in Sudget PIans over Actual- if
to operating capital rather than

selling activities incl-uded in P".
ril t 22"

Pl-an tperating $il5,600 added to Fixed
No" Capital*- to tp. Capital_ Capital- 

--- 
to 0p. Capital

$ü$t$$|

3

Budgeted
Return if

144ID

J.?995

4

Actu a-l-

Return if
$$rs, e nl acjded

7982

7no1
l>ÐL

5

fxtra Return
if Addítional-
Capital Added

6428

50r3

I6
1a

7100

710û

*The actual amount of post-loan operating capitat was $)7r10û,
this is quite close to the Iowest amount of $}6r000, used in
the budget P-l-ans.

Column 2 shows the actua.l- amount of operating capital

used by the farm operator in 1960, the year he received the

loano He purchased the 192 acres of new land r',rith the {|f5r60ü

and the actual return is shown in col-umn 4n If he could have

added the Íiil5r600 of borrcwed capital to his own operatinc

capital the budgeted return is indicated in col-umn 3 o f,ol-urnn

5 indicates the extra retu¡n when

added to operating capital rather

fixed land resourDe"

tlre borrowed capital is

than beíng invested in the



CHAPTER VI i

CÜNCLUSTONS AND RECOI"lMTNDATIÜN5

Government Agricultural Credit Agencies are confronted

with some very serious probÌems" They are in the business

of lending or investing pub-Lic money in farm firms and must,

theref ore o be very concerned v',,ith the security of this capital 
"

However, this concern for the safety of the loans should not

be the only concern. Ihe efficient allocation of resources

and the optimum combination of enterp¡ises are of utmost

importance if the fartner and society are to receive the great-

est benef it f rom the additional- agricul-bural- capita-l"

The present credit Acts usually state that the farme¡

must provide sufflicient col-latera1 mainly in the form of land.

This limits the effectiveness and efficiency of the Acts"

There is no guarantee tlrat the use of additional- capital to

purchase extra land will return the farm operator more than

if invested in some r:ther part of the farm businesso Farm

renters are excluded f¡om the benefits of most of the Acts 
"

This means that many farmers who may be excel-lent managers

and very efficient i¡ their operations are unabl-e to take

advantage of the present credit policies if they choose to

rent their land"

t'iith the main ernphasis on col--Lateral- in the form of
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land the tendency is for farmers to purchase additionar acres

rather than some ather resource. This is the case with the

particul-ar farm analysed in this study where the rnain portion

of i;he -l-oan received was usecl for the purchase of additional-

land "

The record analysis used ín tlris study indicates size

of business, the return on investment in the various enterprises

and the return to labour for a particul-ar farm. Also indicated

are the efficiency of labour, croÞs and rivestock as wel-r- as

the debt carrying capacity of the farm business as it existed

prior to the receipt of a l-oan from the Manitoba Agricul-tural

Credit Corporation.

The farmer in this study purchased additional_ land I:ut

the record analysis indicated that there \¡ras hardly enough

labour avai-l-abl-e to properl y f a¡m the land that was already

owned. This means that the farme¡ shoul-d have invested part

of the l¡or¡owed capital in some other part of the farm business

or possibly in some larger machinery, The record analysis

afso indicated that for this partícul-ar farm, the return on

investment in the cattle enterprise was very 1or,r considering

the Iarge amount of capital invested. The return per dol--l-ar

invested in the cattte is fow because the cattle on the farm

are quite high val-ue animals but are not realizing returns

in the proper rel-ation to their value.

The record ana-l-ysis of a fa¡m business can point up
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the strengths and weaknesses in the farm business and thus

heJ-p the f arm operator al-l-ocate his -l-imited resources. Record

ana.l-ysis j-s limited, however, to a picture of hor^r ihe farm

business stands at one poini in time. It does not and cannot

indicate the resufts if the present fa¡m enterprise combin-

ation \¡Jas changed or new enterprises added to the existing

unit" To obtain this type of information some type of a

budget analysis is necessaryÉ

A budget is a detai-l-ed production plan for a firm for

some f uture period " il/ith the use of the f inear programming

technique, as vúas used in this study, all possibl-e enterprise

combinations that are being investigated are Donsidered

simultaneously, thus the plan returning the maximum profit

is the one sel-ected "

The results of this study indicate that capitaJ- al-loc-

ation by the use of productivity or budget analysis resulted

in a much higher marginal productivity o-F capital than that

obtained when resources are aflocated according to the

traditional- equity collate¡a-l- ana.Iys i s.

The l-ow return per dol-l-ar investecl in the present

l-ivestock enterprise on the subject farm b/as indicated by the

record analysis. rn/ithout a record analysis 1ow returns in

this part of the farm business woufd have been very difficult

to Ciscover. 1t is neDessary, however, to have some type
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of a budget analysis if e'ither the farmer or the credit agency

are to knol what changes are necessary to maximize returns.

Ihe budget or linear programming analysis confirmed the weak-

ness in ti¡e cattl-e enterprise and indicated the changes nec-

essary to increase returns from this particul-ar operation.

The high val-ued cattJ-e shou I d be repJ-aced with good quality

.l-ower val ued stock and the returns can then be brought into

the proper re-l-ationship with the capital invested, Stocl<e¡

cafves end hogs also enter the budget pJ-ans as operating cap-

ita-l- increases "

Ihe l-inear programnring anaJ-ysis indicated that inten-

s-i-fication of the farm unit by all-ocating capital- into variabl-e

rescurces rather than the fixed land resourcee greatly

increased the farme¡rs net ¡eiurn.

The resufts show that for the crop rotations considered

in the study, those tha'L inc-Lude f ertilizer enter the pl ans

most f requentJ-y " Tlris indicates that rvith the gi ven yieJ-ds

ancì prices, f erti-l-izer competed very f avourably with other

resource inputs for the use of the l-imited operating capital.

The eff icient aIl ocation o'F resourcEs and tlre optimum

combination of enterprises are tr,lo of the most impo¡tant

decisions facinc farmers. They shoul-d also be the concern of
-Lhose lvho decide ancì administer Government credit poj-icy

if efficien-b use is to Ì:e made of this additional farr¡ capital,
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In this studyo record and budget o¡ l-inear programming

anarysis have been used to shor^l how the marginal productivity

of capitaJ- can be increased from that obtained Lthen cred_it

is invested aDCording to the traditional- equity col-l-aterai

method.

The validity of any linear programming analysis is

dependent ûn the reliabilrty of the, input-output coefficients"

Cl-oser co-operation is necessary between the agricultural-

eccnomist, federal- and provincial departments of agriculture

and credit agencies. Ihe reliabiJ-ity and speed with which

l-inear programming or the budget teclrnique can be appliecl in

the credit f ie-ld in f uture will depend on this co-operation.

Some type of agency or authority shoul-d be set up to col-fect

alÌ rel-evant data into one central place where it is reacìity

avail-abf e to ai-l- who need such inf ormation. This inf ormation

must be in a form easily interpreted and under constant

revision.

The linear programming analysis of this thes:'-s has

provided a preliminary eval-uatíon of the ability of variabl-e

resource inputs to cornpete with fixed resource inputs. Future

siudies of a similar nature should ¡efine and expand specific

procedures for analysing the marginal productivity of the

fixed land input.

Credit agencies shoul-d not onÌy be concerned with



135

capital af l-ocation v,rithin the f arm f irm but a.l-so betr.reen f arms 
"

Furthe¡ research shoul-ci be directed to this end:'-f society

as a whole is to ¡eceive the greatest benefit from additional-

agrì cul-tural- credit,
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Aninal- Unit (A- U, ) - A mature co\¡/ or the equival ent in other
1ívestock from the standpoint of feed consumed and manure
produced on the farm for a ful-I leãro

Productive Man l,r/ork Unit (P "M.i,{. U. ) or \,1. U, - represents a
l-ü hour man-work-day"

ïraditional- credit appraisal any method of credit analysis
that places the main emphasis on avail-ability of ample
seeurity or col-lateral- to cover the loan.

Farm A - the farm on which this study was carried out has
been call-ed Farrn A for the sake of clarityo

Farm Income Receipts minus expenses plus or minus inven-
tory change,

0perators Labour Earnings Farm Ineome plus farrn perquisites
minus an interest on average capitaJ- at 5 per Ëent.

Man Month of Labour - one man avaiJ-abl-e f or one month o

Total- \iiork (Months ) - !r/o¡k units divided by number of l-û hour
days work per month. Number of 1û hour days work per
month is 26 "

Drop idork/Man Month (Days) - Numbe¡ of work units in
crops divided by number of man months of l-abou¡.

Pre-Loan Farm Consisted of l-53 arabl-e acres of Alrnassippi
5and, J-57 acres pasture and 62n arable acres of Red
River and Osborne Clay " 240 acres of the Red River and
0sborne Cj-ay were rented.

Post-Loan Farm Same as above with the addition of l-92
arable acres of Red [ìiver ü1ay,

Home l-and the 153 acres of Al-massippi 5and"

Far l-and the 62D acres of Red River and üsborne Cl-ay"

New land - the I92 ac¡es of Red River Clay.
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Residual Retu¡n is the return to the farm operator for
labour, management and capital"


