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| ;A,.B, TRACT

A general concern*%}ptﬁStEaﬁr;%arﬂ1ng contemporary agr1culture at

‘_the farm f1rm level 1svthai§Wiwguﬁa;;ty and 1nstab111ty in returns is
. i
becomfng re]at1v1ey more preva]e t. As a result, more thorough ana]p

~ yses of farm operat1ng p]ans are necessary to ass1st in the achfevement
- of farm goals and to. accommodate the farm manager 's risk att1tudes.
Th1s thes1s addresses the farm operat1ng ‘plan analys1s prob]em by pre-
= sent1ng a. dec1s1on ‘making tool ‘adapted to a551st in the se]ect1on of
‘, enterprfses 1n an. uncerta1n environment . |

@

The thrust of the thes1s is twofo]d f1rst1y, to 1]1ustrate the

fa

'theoret1ca1 bas1s beh1nd enterpr1se select1on under uncerta1nty and

\\ 'f relate these pr1nc1p1es to a pract1ca1 budgetlng tool appL"

e P

farm 13 secondly,rto develop a matr1x of correLatfon coefflcfents -
. j‘for an area “of South Central A]berta in support of (anb necessary for)
K the budget1ng package.« These efforts are 1ntended as a p1]ot study,

"lay1ng the groundwork for more extens1ve future research and develop-'

ment. r

4 The "r1sk budget1ng" decasron f’ol 1s des1gned to emp]oy a ‘farm
e

e

e~f-ffi'ff””manager S subgect1ve est1mates of pr]ces and y1e1ds for each enter-.
g 'i.prfse., G1ven est1mates of var1ab1e costs and the 1ntended act1v1ty‘
‘fleve1s of the enterprfses compr1s1ng a proposed operat1ng plan, the
tprogramrproduces est1mates of the expeqted gross marg1n and the vari-
b1]1ty (standard deviat1on) of the gross margfn for that p]an.‘
vagThrough the 1ncorporat1on of corre]atfon coeff1c1ents 1n the plann1ng;

ltoo] the var1ab111ty 1nherent 1n comb1nat1ons of enterpr1ses ‘can be

- N . . . R

}



o eva]uated present1ng an opportunxty tovassess r1sk reduction and’
d1vers1f3catlon attempts.’ Upon obta1n1ng a set of alternative enter-
p prfse combinations, che.farm manager then- selects the."best",operatjng
.plan by’evaluating the riSk?ﬁxpected”income trade-offs in accordance
w1th his r1sk att1tudes. |
The maJor research effort of the study dea]q w1$hwthe development

P ':e &

’of a matr1x of corre]at1on coefficients (of gross qgt%ins) among crop

Vf%‘ﬁw .
enterprlses. Th1rteen cropp1ng a]ternat1ves are employed over a/s%ud gy

area d1v1ded into seven sub- -regions (municipali The crop coeffi—

c1ents in each of Ehe sub -regi matrixes are subJected to a s1gn1f1-
cance testf_ rocess which organ1zes them 1nto homogeneous coeff1c1ent
groupings. .The resu]tang'set»of.matrlces js then in a suitable format;
for use in the risk budgeting_package;. v |
Sign%fican;‘opoortunitjes %or furcher research and deve]opment;are

identified. The’applicabi]ity of the risk budgeting program could be .

.enhanced , ,'the expans1on of the matr1x to 1nc1ude a var1ety of

; other enterpr1ses and a more extens1ve coverage of the prov1nce.

N
BN
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" INTRODUCTION -

Dur1ng recent years the nature of farm1ng has sh1fted toward a
“more- commercla] env1ronment.; Th1s env1ronment 1s characterrzed by

techno]ocha] change and 1ncreas1ng var1ab111ty dn returns. in

\

vresponse to th1s scenarlo, farm managers are, 1n genera] becom1ng

% sf aware of the need to emp]oy the pr1nc1p1es oJ econom1cs and f1nanc1a1 o

management to ensure the v1ab1]1ty of the1r operat1ons._f"d\

| In the parlance of econom1c theory, farm f1rms can. be conSldered
to be most c]osely assoc1ated w1th pure]y compet1t1ve, atom1st1c ’".;;

attr1butes.i Character1st1c of these f1rms 15 that they are pr1ce NI i
takers and quant1ty adgustors. Quant1ty adJustment at the farm f1rm\\\ |
1eve¥~1mp]1es p]annlng.the most eff1c1ent use of resources 1n reSponse )

to perce1ved market cond1t1ons.- Ihe farm manager assesses a1ternat1ve

resourcetallocat1on poss1b111t1es((operat1ng p1ans) and se]ects the

s enterpr1se comb1nat10n wh1ch most effect1ve1y moves h1m toward h1s

./

/

However, d1ff1cu1t1es ar1se 1n the assessment précess.. S1nce a

per1od of t1me elapses between the actua] comm1ttment to (and exetut1on E

LA

: ?};-6f) an. operat1ng plan and the t1me the p]an reaches fru1t1on, many

events can occur wh1ch a]ter the expected outcome.. UncertaInty 1s vfif“

\

' 1ntroduced 1nto the assessment of operat1ng p]ans.' It creates a

ab]e for the farm manager 1n ach1ev1ng h1s goaﬂ
Th1s thESTS focuses on a- means by wh1ch farm managers can approach

the prob]em of enterprlse se]ect1on 1n an uncerta1n env‘ironmentzi To



- 1ntrodbce the top1c, w1th1n th1s :\apter the 1n1t1a1 d1scuss1on l',,fi“'

addresses the farm management dec1s1on mak1ng process 1nterface

'f011owed by the prob]em statement Then the ob3ect1ves and scope of

. A.  FARM MANAGEMENT AND THE DECISION MAKING PROCESS

h*ensu1ng chapters is. prov1ded.»

wv N

~

the study are. deta11ed, and f1na11y the out11ne and approach of the

\

|“.?.
: 4

¢

-,;J,. &

The 1ncreas1ng need to emp1oy bus1ness sk11ls 1n\farm1ng prov1des

-an 1ncent1ve for more exhaust1ve ana]yses of the type and spec1f1c

”_:follow1ng manner

<

_nature of dec1s1ons to be made, and an act1ve cons1derat1on of the
o dec1s1on mak1ng process._ The term "farm management" encompasses these'

53»ana]yses‘andﬂconsjderat1ons;s,Farm management;can be genera]]y,def1ned;,_

s

"The art: and sc1ence of mak1ng dec1s1ons about
the use of available resources and acting on -
them,_1n an uncertain world, so that short term .
- -and“long term. goa]s of:the farmer and ‘his fam1]y
",‘are as fu]]y sat1sf1ed as poss1ble T v

‘ :,;DoTl Rhodes and west (17 pg. 29) def1ne farm management(1n the f"’

ROt

L

‘"Management 1s the art of recogn1z1ng a prob]em,_e _

' ndeterm1n1ng what to do -about’ it, and do1ng it. The.
“need for management arises’ because of" uncerta1nty,,

. that is, ‘tack of know]edge "about what ‘the future & -
_,,’vw111 br1ng. Any given Situation is: called uncertain

~if the manager -is not. sure of  the . outcome at:. the :

‘ffe=tfme he must make the dec151on....

S ...the management of the farm bu51ness, perhaps
-~ ’because. the ‘owner is. uséa]]y also-its: manager,-is.
;;1nextr1cab]y bound to the values. and goals .of the "
‘manager, . Values are. the manager 's,.concept of "what
}uought to be". Goals are the’ ends -to which he str1ves. s
Va]ues determ1ne the types of dec1s1ons made by managers.“~'

. B



‘Cv ,the effect1ve use of the dec1s1on mak1ng process, the farm manager

M‘These statements def1ne the genera] means and mot1vat1on behfnd farm i'
"management the pervas1ve quest1on of "why?"' _ l_
The def1n1t1ons of farm management prov1ded do’ not as yet y1e]d
_'much 1ns1ght into the mechan1cs of management They a]]ude to the.

% (

~'mak1ng of dec1s1ons regard1ng the resources and cond1t1ons preva111ng o

\

!
upon the farm manager, and the goa]s and va]ues he embraces. W1thout

N
~,'vwou]d be at a 1oss to atta1n h1s goa1s._ The dec1s1on mak1ng process,//f.
-or the funct1ons of management can be descr1bed as. f1ve sequent1a1

‘ftyet not mutua]]y exc]us1ve steps._ D?i] Rhodes and west (17 pg. 30)

R have stated the f1ve funct1ons of manag\ment as’ fo]]ows

f'jﬁ*1nd1cates recogn1t1on of and adaptat1on to chang1ng cond1t1ons. .

-_"1, Gather1ng facts in order to 1earn new
- methods and 1dent1fy1ng problenis; .
2. .Analyzing facts to formulate a]ternat1ve
7. ...production: p1ans, e
'3 Deciding on one of the product1on plans, O
4, Putting the plan into action;-and =~
'51;5;'Accept1ng the respons1b1]1ty for the A R

'Regardless of the degree to wh1ch the farm manager consc1ous]y emp]oys

’}the dec1s1on mak1ng process the fact that the process s 1n use ,,'?"

'“{Chang1ng cond1t1ons refer to techno]og1ca1 change, agr1cu1tura1 po]1cy;r

B change, var1ab111ty 1n reSOurce and product markets, and so on.,-im
w’dfarm plann1ng termso these cond1t1ons range from evaluat1on of a s1ng]ee
‘r;farm enterpr1se to a: tota1 farm p]an to the 1nc1us1on of off farm f
;“choncerns.:, 3;'ff_f‘f:ﬂ,if_ ‘f”',u:fnf,f-f;}fh_fvf "Fh.iif,q 'f_@
| Upon statlng‘the "how‘s"‘and “why's";1nvolved 1n farm management

"ﬁa11 that 1s necessary 1s an 1nd1catlon of direct1on, that 15,_ o what

—~——
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a1,

2
a 3.

4,

?.,5.,

¢

.f}management 1nc1udes more than econom1c cons1derat1on ;

fs‘;concerns perta1n to the character1st1cs and constra1nts of the farm”

PO

_the dec1s1on mak1ng process is app11ed (to atta1n the astr1bed goals)
fThe "what' " are def1ned as “types of management dec1s1ons..' The types‘
o of management dec1s1ons as put forward by numerous authors, generally -

'_conform to. the foTTow1ng Tlst deTlneated by Herbst (21 pg. l)

What to produce,

How much. to produce; -~ ' ' REEEE

The kirds and. amounts.. of resources to use,

‘When® and where to sell and buy, and ° . Q\ .
How to f1nance the operat1on. - SN

‘\

‘f'These categor1es serve onTy to emphas1ze partlcular areas of econom1c ‘».'-'."t
rat1onaTe. They are Jmportant 1n terms of 1dent1fy1ng and dea11ng w1th_t

“spec1f1c problem areas wh1ch may be onTy part of a more complex anaT-';e'f’

| N

F1na11y, note from the T1st of types of\ma agement dec1s1ons that 1“

It deaTs, as

‘.fweTT, w1th phys1ca1, soc1oTog1caT and psycoTog1caT concerns.phThese f
-manager 's: 1nd1v1dua1 operat1on, h15 9061 SEt, ‘and hOW he responds tvan‘“
"”r3pthese restr1ct10ns, accord1ng to h1s know]edge and understand1ng of

'..them.ugjy;

B, THE PROBLEM

et

»7° Both of the def1n1t1ons g1ven for farm management refer to mak1ng

'-t dec1s1ons regard1ng the aTTocatJon f scarce resources 1n an attempt to
‘ *f,.atta1n goals in a settlng of uncertalnty. Uncerta1nty 1s Toose]y de—-v o
/ff1ned as "[when] the manager s not sure of the outcome at the t1me he

lpfmust make the dec1s1on“ (17 pg. 29) The farm pTann1ng 1mp]1cat1ons



:"of 1ntroduc1ng uncerta1nty 1nto the c]ass1f1cat1on of types of manage-

S

‘ ment dec1s1ons reflect -an 1ncrease 1n the complex1ty of dec1s1on mak-

B 1ng.. Expected farm 1ncomes,.pr03ected in farm plans formu]ated on the

'fvbas1s of certa1nty in resource and product components, are now subJect
1'to some‘d:gree of uncerta1nty.' Var1ab111ty arises from fluctuat1ons in .

u‘fnatural (phys1ca1) and/or market factors. |

Th1s var1ab111ty, 1n congunct1on w1th the genera1 commerc1a1- :

”’1zat1on of farm1ng, prec1p1tates a s1tuat1on of 1nstab111ty., Farm

%”-bus1nesses have become 1ncreas1ngly sens1t1ve to var1at1on in returns.-

' bearm managers must carefu]]y assess the1r operatlng p]ans to ensure not

on]y a movement toward goal fulf]]]ment but more bas1ca]1y, that the o

' '.‘. f1nanc1a1 v1ab111ty of the. farm 1s not comprom1sed Ana]ys1s of a,

'vb,proposed operat1ng plan now stresses an assessment of the 11ke]1hood

i,ff;that a 1eve1 of returns, requ1red to cover costs, w111 be ach1eved.»

- K3 ‘ Y

The prob]em of assess1ng var1ab111ty “in farm gncome (spec1f1ca11y f
:iar1s1ng from gra1n crop enterpr1se comb1nat1ons) 1s addressed in th1s
fexstudy through a plann1ng too] compat1b1e w1th the farm manager‘s 1nfor-
"f;mat1on and needs. The ana]ys1s of var1ab111ty of farm 1nc0me or the ,
:kevaluat1on of r1sk1ness 1nvo]ved in the tota] farm operat1on, 1s e
fhand]ed by farm managers 1n ‘a subJect1ve manner.‘ Farm budgets are f“‘

*’usually estab11shed on the bas1s of average (expected) y1e1ds, pr1ces,

"-gand var1ab1e costs ant1c1pated for the upcom1ng account1ng per1od( )e

S

'fVar1ab111ty est1mates can’ be derlved from the same. source as the aver-rij;_"

’ :'age f1gures are obta1ned ’ By so]1c1t1ng ranges over wh1ch the pr1cesi

’and y1e]ds are 11ke1y to vary from the farm manager, the 1n1t1al

jrequ1rements for comput1ng a farm operat1ng budget 1nc1ud1ng an 'j f',*j .



- expected returns and var1ab1T1ty assoc1ated w1th eachhenterpr1se and,:)

‘to seTect enterpr1se group1ngs which

.

est1mat10n of r1sk1ness are sat1sf1ed. The pTann1 g tooT der1ves the - :

1 ?

~ through .a set of 1nteract1on components,,summar1zes the risks and T“"

»~returns 1nherent in a proposed farm operat1ng p]an. :

L

The 1nteractlon components, ment1oned above, are. an 1ntegra1 part

’pof the budget1ng procedure. ‘They represent the degree and d1rect1on to

wh1ch enterpr1ses are 1nterreTated that is, how 1ncome generated by

one enterpr1se varies with respect to another. By 1ncTud1ng these [ f‘""

'7'1nteract1on~components in the budget1ng procedure, 1t becomes poss1bTe F"ﬁv

mblne—%o’reduce/r1sk/~rather

k than -on the bas1s of.. the1r 1nd1v1dua1 lower r1sk character1st1cs._,

£ .
: N

E

71 A se;ondary probTem ar1ses 1n address1ng the 1n1t1a1 probTem of

'prov1d1ng a. pTann1ng too] to a1d farm managers 1n deaT1ng w1th r1sk

B As noted prev1ousTy, farm managers can. 1nd1rect1y arr1ve at subJect1ve f"i“

: est1mates of var1ab111ty of returns to 1nd1v1dua1 enterpr1ses.- How= - ?._

ever, 1t is h1gh1y unT1keTy that they wou]d be abTe to derlve the

o

©C. OBJECTIVES AND SCOPE OF THE STUDY

' 1nteract1on components for aTl of the ava1TabTe enterpr1se aTternat1ves .

e

' 1@ the same manner.v The probTem of der1v1ng these 1nteract1on compon— L
ents in. order to confront the 1n1t1a1, generaT probTem is addressed

-Aspec1f1cal]y in thls thesms, ) }'T

WL

N

-

BRI

-

The obJect1ves of th1s thes1s are-two- fon. F1rst1y, expand upon f':

o a budget1ng procedure to eva]uate the expected returns and var1ab111ty

”r’»jnherent']n jnd1v1dua1 operatlng pTans., Second]y, deve]op a series: of o



tE

‘-.‘document1ng a procedure to obtain coeff1c1ents of a s1gn1f1cant

hlat1on coeff1c1ents among maJor cropp1ng enterpnlse

nature.za " o . o _,4‘L”M‘,;/f,/

1nteract1on components (corre]at1on coeff1c1ents) of gross marglns

: among an*array of crop enterpr1se a]ternat1ves. Fu1f1]]ment of these

™

obJect1ves shou]d prov1de a pract1ca1 means for farm enterpr1se selec-

~tionin a r1sky env1ronment..

The research thrust of the thes1s is to develop a matr1x of corr'-r'a

South Centra] Alberta oAL ' r1cu1ture Extens1on Reg1on II) .The:
/ -~

DRSS

‘/;;ﬂ’;;,,,~—study area, shown in F1gure 1.1, extends from the mounta1ns on the west;

to the Saskatchewan border on the east, encompas1ng a w1de variety of
o

agroc11mat1c cond1tuons. Th1s research 1s conducted as-arp1lot ‘study,

K

The "r1sk budget1ng" procedure is- dlscussed in terms of the theo-

‘rret1ca1 cons1derat10ns\and 1ts app11catlon. The d1scuss1on expands .

- upon the applicat1on of\the pert1nent econom1c theory to dec1s1on ‘mak=-

"c“1ng 1n farm management. As wel], anfexpos1t1on of the stat1st1ca1v

re]at1onsh1ps under1y1ng the budget1ng procedure 1s 1nc1uded. 'The

~1ntent1on of these explanatlons 1s to 1nd1cate the ro]e the rlsk o

ibudgetlng procedure can perform as a farm management tool, and to pro-

vide an- understand1ng of the stat1st1ca1 concepts 1nvo1ved.

D.  STUDY OUTLINE

A

The study proceeds in Chapter II: w1th a d1scu5510n of the theoret- .

,acal cons1derat1ons. Chapter III g1ves an out11ne of the methodo]ogy

~and data co]lected In Chapfer v, the ana]yses and results are

L2
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phesented. Finally, Chapter V contains mary and discussion of;the
findings of theﬂstudy,' stions for expansion of the correlation \
 matrix include. other enterprises), and a .review of uses for the-

risk budgeting procedure..

-
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~ ENDNOTES

1. Paraphraﬁed ffpm Vincent, W.H., Economics'anH‘Management n 3
Agriculture, Prentice-Hall, Inc., Englewood Clifts, New Jersey,:

iy
\
1

2. Significance, in this_sense, implies common ‘crop groupings and
‘interregional similarities across the study ared.s -

A



~ II.  THEORETICAL CONSIDERATIONS

'

The enterprlse se]ect1on dec1s1on has its basis in econom1c

\
theory. For the farm manager, it addresses the, problems of what to

produce'and how much to produce. These problems can -be ana]yzed and

eva]uated through the partial budget1ng procedure.

) chapter is firstly, to out11ne a group of feasibil

The format‘of this

1ty cond1t10ns wh1ch

' const1tute the background information necessary for budget1ng Then, -

,the econ0m1c rat1ona]e (from the tﬁeory of product1on econom1cs) per-

, ta1n1ng to the budget1ng procedure is presented.

'theory of product1on is separated into a descr1pt1

under. certa1nty, and. t;en move

<The discussion on the"L‘
on of dec151on mak1ng

eﬁeefns-when“f““‘”“

‘Uncerta1nty is’ 1ntroduced 1nto the process. The’discussion of decision

' aklng under certa1nty is. composed of the der]vat1

on of the economic

//,,/decis1on ru]es (1.e., the marg1nal cond1t1ons), and their application .

to the part1a1 budget The'discussiOn of‘the uncertaintyvcase‘expands

' upon (1) the effects of var1ab111ty upon ‘the certa1nty case, (2) risk

“attltudes and utility; (3) dec1s1on mak1ng under uncerta1nty, and (4)

the framework of. the r1sk budget1ng procedure._nTh1s chapter shou]d

prov1de an 1nshght into enterpr1se select1on under risk and how the

"

/9/;//.

risk budget1ng procedure can ald in the dec1s1on mak1ng process;////

i o o S

A, FEASIBILITY CONDITIONS— "
/ .

The def1n1t1ons of farm management ‘provided i

11

. ,_dggslmLmaku@—mﬁmrﬁﬂskkﬁndntsTﬁﬁ?TﬁiﬁﬁT‘

n Chapter I refer to

ulfiliment.
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decision making procedure is further detailed as a stepwise;‘continuous
procesé. This process may bée viewed as a means by which the feasibil-
ity constrafnts of the farming operation’are implicitly recognized.

The feasibd]ity constraints are categorized as followe: (1).technica1

feasibility; (2) economic feasibj]ity; and (3) human feasibility. The

‘first two constraints impose restrictions through physical and finan-
. i “‘\\

cial factors_and encompass the sources of variab21ify*in returns. The
third constraint, human feasibi]ity, imposes restrictions on enterprise )

/<

comb1nat1ons through risk attltudes ahd personal preference.
‘Technical feas1b111ty refers to ‘the technical input-outpu Fe%ﬁf/ff/
t1onsh1ps, that 1s, the comb1nat1on_gﬁ_iae%0f mployed in. productlon
15, T8 comInation-

and their 1nterre1at10nsh1ps. The~ factor factor,,factor product, and

s

rww~-w'?ff product product 1ntera¢t10ns reflect b1olog1ca1, c11mat1c, and phys1ca1
(techno]oglcal) cons1derat1ons.;

Econom1c fea31b1]1ty refers to the general prof1tab111ty in terms

S/
/

of the pr1ce and cost.relat1onsh1ps associated with each.enterpr1se and

I

activity\level. These constra1nts are directly 11nked w1th the techpi=

cal re]ac/ogsh1ps in that they prov1de a means to eval ate the ative
prof1tab1]1ty of enterprlses and operat1ng “plans.

The human feas1b111ty constra1nts express the Farm manager‘s per-

\ i

e sona] preferences and risk att1tudes in ac_ dance w1th his goals. -

F1rstly, although an enterpr1se e both techn1ca11y and econom1ca]- f
ly feas1b]e for an 1nd' idual operat1on, the farm m#nager s persona]
"y dictate that the enterpr1se is not cons1dered as an

ﬂ,,//—~/’// alternatlve. Second]y, the farm manager 's r1sk att1tndes, i.e., his

' W1111ngness to assume r1sk may act to restrict enterprlses se]ected

\\
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for the operating plan. In other words, the farm manayer may consider
the risk he perceives (arising from the technical and economic rela-
tionships) substantial enough to jeopardize the financial viability of

the farm and/or the goals that have been set.

e

‘fﬁ," ,,,,, The c0mbinaLLnQ of the three feasibility constraints define the

LV

framework within which the farm manager conducts his decision making.
The biblogica], climatic, and physical relationships, and the factor
and product market considérations are eValuafed with respect to the
expected returns and inherent variability. A broad spectrum of methods
are available to farm managérs to deal with risk, including discounting
future returns, maintaining a contingency reserve, production insur-
ance, maintaining flexibility in enterprisé alternatives and physica{

facilities and so on. The p]anningrtool'présented in this thesis.

“focuses on one Qf/ﬁhese'méfﬂods, a process to assess the effects and

) ,,benefﬁtsibf diversification of enterprises within propoéed operating

plans. This tool is designed to aid farm managers in quantifying the
risk and returns associated with proposed operating plans (re: techni-
cal and economic conditions) such that they are evaluated regarding the

manager's human feasibility constraints.

" B.  THE CERTAINTY CASE

s

,iffThe traditional case of production under certainty, as outlined in;

the theory of:productjon in a purely competitive market, app1ie$ di-
rectly to thejfechnical and econOmic'feasibility constraints. The

short run enterprise selection decision, couched in this theory, is



» R I

RN

“bound by a number of assumptlons. These assumpt1ons prov1de theLframe-fv

E

‘Lwork in wh1ch the product1on dec1s1on can be 1TTustrated w1thout com- '

‘fsatta1n hTS goal.

'constra1nts.\ Therefore,

o

’,;:p11cat1ng factors (other th1ngs rema1n1ng equaT) Thé maJor assump-'

i

Tt1ons connected w1th the short run‘enterpr1se seTect1on dec1s1on are:.
:étf(l) perfect knowTedge of factor and product pr1ces ex1st (2) perfect
"ffknowTedge of the factor product techn1caT reTat1onsh1ps ex1sts, (3)‘;hfﬁ
‘d-fdpart1c1pants are pr1ce takers and quant1ty adJustors, and (4)- part1c1;‘

;Tpants pursue the goaT of prof1t max1m1zat1on. Under these assumpt1ons,fﬁ S
B jthe farm manager seTects enterpr1ses wh1ch accord1ng to the1r techn1-‘s{3=lﬁ

'caT and econom1c fea51b111ty character1st1cs, w1TTTmax1m1ze prof1t for ,ff'

'tih1s farm operat1on.‘ In other words, the farm manager aTTocates h1s

e

_f 3scarce resounces, accord1ng to a set of dec1s1on ruTes, 1n order to K

H . I3
;o :
i . ; :

_fi; These "decgs1on ruTes" can be der1ved from a product1on functlon,ﬂ;,'

S U mathemat1cal express1on of the econom1c and techn1caT reTat1onsh1ps

E

(12 pg. 124- 131 6 pg 10 13) AT jf;‘7}ff : vf.ﬁji'

e

clel

”fajf{ 'F(ylt,L.,yh;x;,;.;éxa)h;'oﬁ ’T.kiiiu:r'f,‘fffn' e ..‘h}‘“{(zfi);;1

where F TS the product1on functh‘ ' rf1mp 1c1t1y as 8 funct1on of

fn products and m 1nputs.‘ The f1rst step 1n obta1n1ng the dec1s1on

TruTes 1s to estab11sh theﬁmathemat1ca1 express1on of the proflt

©

"'usjfunct1on and then max1m1ze (Max ). the funct1on subJect to. (s t. ) 1ts_f

e



st

v oo

0 “ . j 5 1,...,“1 ‘. v
f';the prof1t funct1on,

:’the ]evel of the Jth 1nput

‘"prlce per un1t of the 1th output

w0 . o

Flypseennds XpeenX) =;u |

0 1 = 1,..-,”

4fthe ]eve] of the 1th output -’“wbls

./d_ff

’cost per un1t of the Jth 1nput, and

‘,the product1on functlon, stated in 1mp11c1t form.f:fe

;', To max1m1ze the prof1t functlon, 1t 1s necessary to ﬁg§m the Lagrange

”_;4jf funct1on, .

L R(x

=‘where A 1s

the part1a1 der1vat1ves w1th respectfto y x, and A arevtaken, set equa]

to Zero, a

L OR/2y

BR/BA

BR/S««

) = T piys = norLaxow A LR (Y. sxa) )
ke Blaian j=19 3 A[ '(_y’ _'J‘f)"']"

the Lagrange mu]t1p11er._ To so]ve the Lagrange funct1on, |

\..__/

ey

nd-so1ved smmultaneously.d, he resu1t1ng part1a1 der1vat1ves |

,;fj'+ XaF/?*s_%:Of;j:f ;5f"”miif‘

(y1 ,xJ) R

P

e;ﬂv The so]ut1on of th1s system of s1mu1taneous equat1ons ]eads to the

three bas1c dec1s1on ru]es.z Al] three of these cond1t10ns must be

) met for pr

of1t to be max1m1zed. Each dec1s1on ru]e 1s stated 1n 1ts o if_j}

;(é;4)‘tfu“
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| mathematical‘form:and‘then'interpreted.-‘First]y,fj:, |
dy /d | r. :J»f.'* . Hff--. e i»" e 2 5
P xj = .3 : - , Sl ms"% ( )‘
or, the Va]ue of the Marg1na1 Product (VMP) of any factor must equa]

1ts Marg_na] Factor-Cost (MFC) A]ternat1ve]y, as 10ngvas the added -

return to a factor exceeds 1ts added cost, add1t1ona1 un1ts of the :

cq”

factor shou]d be emp]oyed unt11, in: the 11m1t VMP must equa] MFC

. ¥ . . »
; E i N . E

' Second]y, T ' e ‘
dx /dx > r /r f[f_}{;f* .‘_J(v: }?n_% . mx:': vd"ﬁ (2 6)

or the Marg1na1 Rate of Subst1tut1on (MRS) of one factor for another }_'if

“'fi shou]d equa] the rat1o of the]r respect1ve costs.3 A]ternat1ve1y, as.

1ong as the decreased costs from the factor be1ng rep]aced exceed the

1ncreased cost of the factor be1ng added then the subst1tut10n shou]d

’“'ﬂ'cont1nue unt1], in the 11m1t the MRS equa]s 1ts pr1ce ratlo.; Th1rd1y,

or, at the po1nt of prof1t max1mlzathon, the Marg1na1 Rate of Transfor- ’f ff7

mat1on (MRT) between any two products must equa] the1r rat1o of respec;~”%””'

t1ve pr1ces. In other words, as 1ong as the added returns from 1n~

creased product1on of one product exceed the decreased returns from the(i‘7"'

dec11ne 1n product1on of another, then the exchange of one product for ’
another shou]d cont1nue unt11, in the 11m1t the,MRT equa]s 1ts pr1ce
. rat1o;‘ Equat1ons 2 5, 2 6, and 2 7 w11] be referred to as Dec1s1on
Ru]e #1 (DR 1) Dec1s1on Ru]e #2 (DR 2), and Dec1s1on Ru]e #3 (DR 3)
A'respect1ve1y 1n the subsequent d1scuss1ons.,ev " ' " |

- A commonly used too] in farm plann1ng 1s the part1a] budget.(ﬁA_flf
tyP1ca1 part1a1 budget format 1s d1sp1ayed 1n F1gure 2 1. The re]a—(.ddi

2 t1onsh1p between the dec1s1on ru]es and the part1a1 budget can be



F1gure 2. l .

The Partlal Budget

| 1.)1QAdded Costs;; S

P

8 |4.)- Added Receipts:

’~,z.j?“

Reduced;Receipts:_:,,.,

: B .. \#TOta]l ‘:‘ .

5.) Reduced Costs: -

3)

Tota1 Nd 3;“'

Tota] Reduced

“Income:.

(Add Total 1

" to Total 2) _dlA Sl »da’,

NET CHANGE IN INCOME s
(B A)

A 6 ) Total Increased

Income

“to Total 5),,.

(Add Tota] 4

iuf’Tota]”'3' o

B_’«;_ |

Source

Couture M.J. s Farm Bus1ness Management 2nd ed

MacDona]d Campus of McG111 Un1vers1ty,_]978

T
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»H1TTustrated by minor man1pu1at1ons of the mathemat1ca1 forms of the

7n'dec1s1on ruTes. The mathemat1cal statements for th1s d1scuss1on are in

T?the form of d1screte 1nterva1 est1mates (denoted by "A“);_ DR 1 1s

'Mstated as

| aor, added returns > added costs.- Th1s reTat1onsh1p appears 1n the :‘

vpart1a1 budget as shown 1n F1gure 2 2 DR 2 is p]aced in the part1a1 ,

”;'Tbudget format in: Flgure 2 3. Equat1on 2 6 is man1pu1ated to take the

. 5 P o : . . -

"‘-rJ A xJ > rk A xk, i

'or, reduced costs > added costs.v Therefore as. long as’ the reduced

';costs are greater than the added costs, other th1ngs rema1n1ng con—;‘

‘g : -

”';"stant the proposed change shoqu be carr1ed out.. The rema1n1ng dec1-xt7'
"'s1on ruTe, DR 3, can be pTaced in the part1aT budget when put 1n the

'i5ffoTTow1ng form

p A_y.l <pkAyk, e

'2’or, reduced revenue < added revenue, ‘as shown in F1gure 2 4, It-im;::ivj‘
e p11es that as Tong as the added revenue from a proposed change is

"u;igreater than the reduced revenue then the change shoqu be under— fi7if

N
\

From th1s d1scuss1on, the connect1on between the part1a1 budget

rffand econom1c theory, as presented by H1cks (22 pg. 78- 82 18 pg. 9),fd;v et
: becomes ev1dent. The part1aT budget1ng format presented has been shown‘”
'_'to appTy to the case‘where alT of the assumpt1ons for product1on under

: ﬁ:fcerta1nty hon The perspect1ve of the budget1ng format 1s now

3

"‘extended to accommodate the uncerta1nty case. Nhen the frame of :
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Figure 2.2, .

et

~ Partial Budget and DR 1 -

’
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é
P

reference changes to represent an]“actual" dec1s1on making s1tuatlon,
5

adJustments 1n the manner in wh1ch the theory is presented must ‘be’ made

o . )r.‘

';for 1ncorporat1on 1nto the part1a\ budget These adJustments are_

./‘ .

5necessary due. to 1ntanglb1e 1tems,xor 1tems wh1ch are d1ff1cu1t to’ e

v . . N N L |
D S s
-t

guantjfy.

v/ﬁ F1gure 2 4 “_“\;Q;_~"

Part1a1 Budget and DR 3

N

The 1tem perhaps most d1ff1cu1t to quant1fy 1s the resddt of

R _v./ e e ﬂfff~/ —
RS *'fanaéq, Costs . _Ad_dedReceipts;»
“Reduced Receipts [ "Reduced Costs, ,
. 7 j:_\' Y

're]ax1ng the perfect knowledge assumptxons.; W1th the certalnty case,

'j_dec1s1on mak1ng dea1t only w1th the techn1ca1 and econom1c feasxb111ty

- constraInts. When the" perfect knowledge assumpt1on is re]aked, caus1ng

/

a move to the rea]m of uncerta1nty, the th?rd fea51b111ty constra1nt

7;-human feas1b111ty, becomes a much more act1ve and 1mportant var1ab1e 1n¢f

- the~dec1s1on mak1ng‘processtt




C. ' THE UNCERTAINTY CASE

farm‘un1t.'WTh1s se}ect1on,process-1nv01ves the incorporation into- the

21 -

The aSsumptions used in describing the certainty case - indicate

that factor and product pr1ces, and the technical 1nput-output rela-

o

,}t1onsh1ps are known ent1t1es. when the perspect1ve 1s changed to the _ - -'g
;uncertalnty case these e]ements take on stochast1c character1st1cs,Aw B
,{?fe;,‘each component 1s character%;ed by ajprobability,distrtbutton,

-This change adds another'dimension~to the farm mahdger's goal achieve-

ment -problem (prev1ous1y to max1m1ze prof1ts) The returns received

from emp]oy1ng~a bund]e of 1nputs (1 e. an operat1ng p]an) can vary in

’accordance w1th the probab111ty d1str1but1ons of the component techn1-f‘

:3 ca] and econom1c re]at1onsh1ps. Assoc1ated with each operat1ng p]an,

1\-

there 1s ‘a probab111ty of 1ncurr1ng a 1oss. 'The react1on of the‘dec1-

sion maker wou]d ‘then, be to attempt to select enterpr1ses wh1ch he

i S
4 .

'feels y]eld a reasonab]e certa1nty of ma1nta1n1ng the v1ab111ty of the

. -.decision making procedure of the farm manager's subjective notions of
“d g procedure of m man; 3 .

vthegprobability distributions'confronting him,

1

© RISK ATTITUDES AND UTILITY .

The dec1510n on the bundle of enterpr1§es se]ected for the o}

‘_at1ng plan h1nges ‘on the farm manager 's percept1on of the cumulath
'nvar1ab111ty 1nherent 1n the p]an.f In congunct1on w1th these p"
ceptwons, the a]ternat1ves are scrut1n1zed subJect to h1s att1tuc

toward r1sk fhe argument has 1ts bas1s in ut111ty theory wh1ch w111

v

fbe used to 111ustrate the mechan1cs of dec151on mak1ng under PlSk

//
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Von Neunann‘and Morgenstern (28) present a concept of cardinal
_utility.which deals with a "preference ranking of risky alternatives"
l'.(6 pg. 24)' Chernoff and Moses (IO pg;vdz) discuss a-number of
assumpt1ons necessary in the deve]opment of a ut111ty functlon for-
income. The propert1es of thlS utility function spec1fy that its first
'der1vat1ve 1s a]ways pos1t1ve and 1ts second der1vat1ve may be nega-
t1ye, zero or positive, depend1ng upon the risk att1tudes of the deci-
_s1on maker.4.- The categorIes of r1sk att1tudes correspond1ng to the
signs-of the second der1vat1ves are r1sk averseness, r1sk neutra11ty f
“and r1sk preference ‘respectlvely.ri ’ 7 | )
In accordance w1th the propert1es of the ut111ty funct1on, 1ts

der1vat1ves have 1mp11cat1ons w1th respect to stochastic dom1nance.
,F1rst order stochast1c dom1nance arising from the pos1t1ve f1rst der1v-

Ky

'atlve (the monoton1c property of the. ut111ty funct1on), 1mp11es more

- expected 1ncome is preferred to 1ess 1n each risk category . (4 pg.

,282) Second order stochastlc dom1nance pertains only to the situation
of r1sk averseness up to the po1nt of neutra11ty, and 1nvo1ves the
trade off between ‘variance and expected 1ncome.; Th1s trade off is

‘ ‘evaluated in terms of the: probab111ty of. atta1n1ng a given (range of)'
expected 1ncome (4 Pg. 284) At a 1ater po1nt in this chapter, the

h ro]eoof stochastic‘domihanceﬂin the decision mak1ng process is illus-
_.trated. L _ : - | ',. o ;,: |

A process of Tay]or ser1es expans1on allows the prev1ously de-

' scr1bed ut111ty funct1ons to be' expressed in expected value var1ance

}(E V) space as. expected ut1l1ty funct1ons (6, pg. 25; 4 pg. 97).

ﬂF1gures 2 5 2. 6 and 2.7 d1sp]ay the 1nd1fference, or ise- ut111ty
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'curves in E-V space correspond1ng to the three r1sk categor1es. The

- shape of the 1ndifference curves dependent upon the 1nd1v1dua1s mar-

ginal ut111ty for income (decreas1ng, constant, or 1ncreas1ng) The
characteristics .of the indifference curves are as fo]lows (6, Pg. 28-

30): . ’

"The fam11y of 1nd1fference curves has he

1. For any two alternatives, each with the same
variance, the one with the higher expected irncome
will yie]d the greater expected utility.

« 2. For any two alternat1ves, a and b, each hav1ng - .
' the same expected income: :

(a) where the marginal utility of income is

increasing the alternative with the greater
" variance will yield the greatest expécted
utility as shown in Figure [2.7]

(b) where the marginal. ut111ty of income is:
decreasing the alternative with the lower
variance will yield the higher expected

"~ utility as shown in Figure [2.5]
(c) where the marginal utility of income is
© - constant both alternatives will have the same
- expected utility as shown in F1gure [2.6]."

These three types of indifference curves encompass the factors

’ jnvolved'ln individuals' att1tudes toward r1sk-and‘are key‘eLements in

the’human‘feasibifity’constraints.~ Although there is a definite occuré'

rence of risk preferrlng 1nd1v1duals (15, pg. 31), in generaT, peop1e '

: have a tendency toward risk aversengas (4, Pg. 89) In addition,,the-

nature of enterpr1se se]ect1on d1ffers for the r1sk preferrlng 1nd1v1d—

uals. Therefore, from th1s p01nt forward the major empha51s is placed

on the d1scuss1on of the case of r1sk averseness (up to the point of

aneutra11ty)
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The aim of this sectio)1$s to provide an insight into‘the means by
wh1ch the human feasibility constraints are 1ncorporated into the deci-
~sion makjng procedure.’ This 1ns1ght into the theoretical" framework of
.utilitxgsets(the groundwork for the discussion on the eva1uat1oh of
risky alternatives (enterprises selection) which dea]s with the techni-

‘ ca]_and economic feasility constraints.

DECISION MAKING UNDERkUNCERTAINTY
} e
lu~a" ‘ ,
The d1scuss1on on ut111ty and\r1sk att1tudes serves to h1gh11ght

) the expected-aneom variance components as dec1s1on cr1ter1a. In

- this section the d1scuss1on initially de11neates\the aggregated mathe-
'matica1'components of the technica1 and economic cohst(aints with
: respect to the expected 1ncome var1ance criteria. Once these are'

dep1cted graph1ca11y w1th1n E-V space the enterpr1se se]ect1on so]u-

t1on 1s 111ustrated F1na11y, there 1s|an expos1t1on of‘the effects Ot\ﬁr

~

vary1ng one of the maJor components within- the. aggregated re1at1onsh1p, CoN
: N

the correlat]on coeff1c1ent. ;
The re]at1onsh1ps 1dent1fy1ng alternat1ve operat1ng/p]ans in E-V
space (6 Pg. 127) have thelr bas1s in portfol1o ana]ys1s theory. ~The
\\\\, ' expected income for a comb1nat1on of enterpr1ses, E(Y),.1s represented

N by .

PN

- the expected income per unit of the ith activity, and.

z
e o
[1]
e BN
o .
=
n

S
]

= the activity level of thie ith enterprise. L . _ ?f/f/
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i

. N Lo T
The expression for the variance of income from a combination of enter-

prises, V(Y), is:

n n n :
V(Y) = £ o?y2+2 £ I r, o 2.9
MO LT G 1301%% A 2.9)
- !
where o% = the variance of 1ncone/per>un1t of the ith- act1v1ty, and
r1.j = the corre1at1on/cﬁetf1c1ent between the incomes from the

1tb/and Jth act1v1t1es. i

,,;/$héFE?orej/each combination of enterprises (at specified activity

~levels) can be expressed as an income-variance pair. There are a

multitude of possible enterprise combinations and activity evels, from

, which the farm manager must se]ect the "best" one. Figure 2.8 illus-

trates a few such hypothet1ca1 operat1ng p]ans in E-V space.
The first phase 1n e11m1nat1ng farm p]ans as poor a]ternat1ves is
through the" concept of stochast1c dominance (6 pg, 41). As noted pre-

v1ous]y, for the dec1s1on maker to max1m1ze ut1]1ty, when faced with a

" number of a]ternat1ves of the same variance, he will select the a]ter—

nat1ve w1th the h1ghest expected income (or, s1m11ar1y, when faced w1th.
a ‘number of a]ternat1ves w1th the same expected income, he w111 select |
the opt1on with the lowest var1ance) Stochast1c dom1nance, in re]a—
‘tion to the openat1ng plans presented in Figure 2. 8, implies that any
enterpr1ses occupy1ng the north- west quadrant of another are dom1nated
1 e.,\less eff1c1ent. Th1s s1tuat1on is 111ustrated ih F1gure 2 9,
Point a dom1nates point b; c.dom1nates both b_and d, and point & domin-
ates d. Points a, :c and: e are not dominated'by any‘of the operating .
plans d1sp1ayed. From th1s -figure, the set of. eff1c1ent po1nts (oper-

o

at1ng“p1ans) is observed to occupy pos1t1ons to the extreme right.

N



Figure 2.8

Operating Plan Income-Variance Pairs

v A .

~my

fFigure~2.9
" An I]]ustnatioh’of Stochastic Dominance

T

B d.] e ,
c N

b .

mY

w ¥



J ' : : .
ﬂf quadrat1c programm1ng procedures ere: used a cont1nuous func-'

;t1on ‘of r1sk eff1c1ent po1nts cou]d be determ1ned (6 4) F1gure 2, 10

‘vd1sp1ays the ]ocus of rlsk eff1c1ent po1nts, termed an "eff1c1ency

'i"f-frontxer -t In order to conceptua11y arr1ve at the operatTng p]an wh1ch 'j;'

: ",ethe dec1s1on maker w1]1 se]ect, it 1s necessary to: re 1ntroduce the set'.;‘ -

. "of 1nd1fference curves descr1bed in the prev1ous sect1on. F1gure 2 11 R

'~id1sp]ays the eff1c1ency front1er and the fam11y of 1nd1fference curves B

‘ gplam correspond1ng to the resu]t1ng tangency,,po1nt m, w111 be se]ected*?wb’

24!

'f-ifor the (assumed typ1ca])vr1sk averse dec1s1on maker., The operat1ng

u\

,by the farm manager.'/It embod1es the comb1natlon of enterprlses wh1ch ek*r.f

g 3

_conform to the farm manager s requ1rements for a r1sk expected 1nc0me

-:jtrade off, f.eos in, accordance w1th hlS r1sk att1tudes.~

2

,1ng one such as wou]d be der1ved through quadrat1c programm1ng or.i.H

:-}ﬂthrough M1n1m1zat1on of Total Abso]ute Dev1at1ons (MUTAD) programm1ng.,"

"-”f‘Rather 1t ca]cu1ates the expected 1ncome and var1ance of part1cu1ar o

‘_Venterpr1se comb1nat1ons. As such the comb1nat1ons eva]uated w111 not

L

zjbe r1sk eff1c1ent 1n the more soph1st1cated r1sk programm1ng sense,n*

N;however, they w111 be comb1nat1ons wh1ch the operator h1mse1f fee]s are - .

"}operat1ona11y feas1b1e.:

' IMPACT OF THE CORRELATION COEFFICIENT

An ana1ys1s of the comb1nat1on of techn1ca1, economlc,vand human

,,feas1b1]1ty constra1nts compr1s1ng an 1nd1v1dua1 farm un1t 1eads to a

k'f:dec1s1on as conceptua11zed in F1gure 2 11 G1ven a- set of human

A°The rlsk budget1ng techn1que used Tn th1s thes1s 1s not a m1n1m1z--\dfv
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ffeas1b111ty constra1nts, the farm manager w111 se]ect a comb1nat1on of

\
enterpr1ses from a group of r1sk eff1c1ent p]ans in order to max1m1ze

-h1s ut111ty for 1ncome.» However, w1th1n the mathemat]cal formu]at1on
".-of the eff1c1ency front1er, the corre]at1on coeff1c1ent component plays ~i
ja v1ta1 ro]e 1n the pos1t1on1ng of the(front1er 1n E v space and con- |
d‘sequent]y, the operat1ng p]ans se]ected | L
Equat1on 2 9 expressed the var1ance forvan 1nd1v1dua1 operat1ng

P

.'plan. The magn1tude of th]S var1ance component can be a]tered by the
/

:s1gn and magn1tude of the corre]at1on among act1v1t1es w1th1n the oper—”;;ff

‘.Tat1ng p]an._ F1gure 24 12 111ustrates the effect of the corre]at1on ,'

e‘ coeff1c1ent on the eff1c1ency front1er.} It assumes that the bu]k of

e the enterpr1ses 1n the operat1ng p]ans are pos1t1ve1y correlated, un-'

" '»lcorre]ated ‘or negat1ve1y corre]ated., If the enterpr1ses are more

‘4‘7 pos1t1ve1y corre]ated the eff1c1ency front1er p1vots in a counter-

c]ockw1se fash1on so that for a, part1cu1ar expected 1ncome, a h1gher

'VtV;var1ance is encountered. The oppos1te effect occurs 1f he enterpr1ses"

”are more negat1ve1y corre]ated When the fam1]y of 1nd1fference curveSZ*f'

v]. -,"'

:ifor any of the r1sk att1tude categor1es are. super 1mposed upon F1gure .
f.z 125 the outcomes become apparent. Th1s po1nt is c]ar1f1ed from an

“'1ntu1t1ve po1nt of v1ew, by n@@grr1ng back to Equat1on 2 9 If two ;t”
: L
-jact1v1t1es are negat1ve1y corre]ated then a comb1nat1on of the two

-‘fhave a reduced tota] var1ance for a part1cu1ar ]eve1 of expected in-
;c0me, as compared to the case where they are uncorrelated. Converse]y,j
if they are pos1t1ve1y corre]ated then the1r tota] var1ance 1s greater N

o

1~than the uncorre]ated case.



31 -

y The effect of varyIng degrees of correlatwon w1th1n alternat1ve o
operatlng p]ans has 1mp11cat1ons w1th respect -to d1vers1f1cat1on 5 '
' vA1though the correlat1on re]at1onsh1p affects/all three r1sk att1tude

_categorles, the more common, and perhaps most 1mportant responses ar1se

from the case of r1sk averseness. As c1ted by Chong et al (11 . 1),'t .

i vTob1n (26) noted that d1vers1f1cat1on occurs as a response by the r1sk '
'.‘uaverse 1nd1v1duals to decrease the var1ab111ty\1nherent 1n an operat1ng;:{f
”p]an. The response of. the r1sk netura] and r1sk tak1ng 1nd1v1duals f’ B
»fw111 tend toward spec1a]1zat1on. ' i “'} B -
_— et Figure . 2. 12 2
) ‘

Effect of the Correlat1on Coeff1c1ent on the Eff1c1ency Frontler.

Ry

Anderson, D1llon, and Hardaker (4'*p§; 193) discusséthe'relation} L
'rsh1p between correlat1on and d1vers1f1cat1on for 2 two a]ternat1ve
'case.r The1r d1scuss10n outllnes the re]atlon presented 1n Flgure 2 13

-The mean, var1ance and correlat1on coeff1c1ent determ1ne the shape and

skewness of the resu1t1ng curves.r The hor1zonta1 perspect1ve 15 a

-
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t?;',@ ‘: o id: R _ F1gure 2.13

Relat1on between Correlat1on and D1vers1f1cat1on

0.»5'. A :

jig

: vf funct{on of the,re]at1ve d1fference between the expected returns from
‘d;each enterpr1se (1 e., the greater the d1fference between the expected 1f.~
‘b.freturns for a]ternatlves i and Jos the greater the hor1zonta1 dlstance :
-separat1ng them on the graph ho]d1ng the var1ances constant) The‘»”

,;vertlca1 perspect1ve, or the skewness of the f1gure, ref]ects the rela-j:

A5t1ve d1fference of the var1ances of each of the r1sky prospects., The _;_

simpact of the corre]at1on coeff1c1ent is 111ustrated by the shapes of

‘~cont1nuum of +l

hy

'the three d1fferent curves in. the f1gure below (a detalled example 15-;f--

et prov1ded 1n Append1x 3) These shapes represent three va]ues, from a a””

o,-l thCh the corre]at1on coeff1c1ent can assume.p

,A:w1th respect to tJe r1sk att1tude categor1es (types of Indlfference R

curves) the r1skvt'ker and rlsk neutralflnd1v1dua1 wou]d spec1a11ze 1nﬂ;-1

.,,r1sky prospect J, regard]ess of the corre]at1on. However, 1t 1s most Lf i

V '11ke1y that the r1sk averse 1nd1v1dual wou]d se]ect a comblnat1on of e
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‘ the r1sky a]ternatlves, i and Jj as shown in Figure 2 14 Tntthis'case;

the level of max1mum ut111ty woqu tend to 1ncrease as the corre]at1on

\

'coefficient becomes Tess positive; and then more negat1ve._ Consequent-_

[>~Jy, it 1s expected that a r1sk averse 1nd1v1dua1 woqu attempt to" '
d1vers1fy h1s enterpr1se c0mb1nat1on, part1cu1ar1y 1ncTud1ng more nega-
t1ve1y correlated enterpr1ses. , | |
e ; L F1gure 2.14 -
The Effect of Correlat1on on Enterpr1se Comb1nat1on.

YVO{S'TL

' D. THE RISK BUDGETING PROCEDVRE = ..

The prev1ous dTSGUSSTOn out11nes the factors ﬁnvolved in enter—
: ‘pr1se selectlon and the manner in wh1ch the se]ectfon dec1s1on 15

' t"ach1eved. The r1sk budgetlng procedure is presented as a plann1ng tooT]hh

&rthrough wh1ch the farm manager quant1f1es the expected 1ncome and var1—;t

ance for aTternatlve operat1ng plans. The r1sk 1ncome pa1rs are then



- evaluated actording‘to‘the.farm nanagerfs,human'feasjbifityfconstraints

. to se]ect a des1rab1e operat1ng plan.

" The” expected income and var1ance re]at1onsh1ps°expressed 1n

4

l Equat1ons 2. 8 and 2 9 respect1ve1y, are the "cornerstone" equat1ons in
“'the r1sk budget1ng procedure. The procedure. is tailored to the use of

k ‘the farm manager s subJect1ve est1mates of pr1ces and y1e1ds as 1nput

to these equat1ons. Th1s sect1on deals with the mechan1cs of ach1ev1ng
the est1mates of expected 1ncome and var1ance.

Gross marg1n 1s used to represent expected income in the risk

- budget1ng procedure. It is def1ned as gross revenue 1ess var1ab1e
.‘costs. Gross revenue 1s expressed as the product of phys1ca1 y1e]d and '

the market pr1ce. Var1ab1e costs are those product1on costs wh1ch can

be emp]oyed at vary1ng 1evels of app]1cat1on (1n the re]evant tlme

: f 5frame) For the purposes of the r1sk budget1ng procedure, var1ab1e
"*aicosts are assumed non stochast1c6 and f1xed costs are not cons1dered :

:at th1s 1evel of the product1on dec1s1on._ Gross marg1n “can be stated "

a0

‘mathemat1ca]]y as ;;f AT 15‘.>Q o | “v SR
My ‘"yjqipi -y =yl me) o (&)
where - a,‘b,*r o . S ,
GMi'= the gross marg1n contrlbuted by the ith enterpr1se,

-t N
i

o= the act1v1ty 1eve1 of the 1th enterpr1se,,
q; . y1e1d per un1t of the 1th act1v1ty, |
}fpi.;% pr]ce per un1t y1eld of the Tth acttv1ty,_
and T | T . -
»Tcilﬂg variab1eztos£;péf.Uﬂitlof'theeifh actintx;'

A
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" This represents the contribution\by the ith enterprise to the total

vgross margin of the bus1ness. 1/

- The yield and market price are assumed to be stochast1ca11y 1n- ;
dependehts This doesﬂnot contradlct:the nature of the compet1t1vef
market'faeed by farhlmanagers'ih that they can be conside:ep as‘prjee--
takersvand.quantity~adjustors‘bn]y. Prdceeding'frpm‘this'assdﬁption,..

the fol10w1ng relationships arise:

CEEy) s ylEe <)) (2
S = wIEE R ) - EG)) | B |
CE(EMG) = v E(@E(py) - Elep)] e
- where | | ’ | | | '
| ,E(GMi)»= the ekpected‘grOSS’margin of the ith activity;»
E(qg) = the expected y1e1d per un1t of the 1th act1v1ty, ;
E(pi) = the expected pr1ce per un1t yield of the 1th act1v1ty, and

'E(Ci) = the expected variable cost per unit of the 1th act1v1ty.

. Given that var1ab]e costs are assumed ‘non- stochastlc, Equation 2 12

| r‘educes.to\f. o S . /,__—w,—‘”#
E(GM;) = ¥ [E(an ) ’ET’/’#_I—E |
whith can be stated as | | R
Ee ey @

where u; is the expected gross margin perpunit of the”ith‘aetivity.
'The varlance relat1onsh1p7 on the enterpr1se level is expressed as
V(6M;) = (qi)v(_i) + V(q1) [E(p )] + V(p1) [E(q1)] ’ (2 14)

-where .

V(eM;) = of, the variance of the gross margin per unit of the ith
activity, |

B
&

\ -
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var1ance of the y1e1d per unit act1v1ty, and

V(q})
V(py)

These enterprlse ]eve] re1at1onsh1ps are extended to a total. farm

var1ance of the price per unit y1e1d of the 1th act1v1ty.-

bas1s as fol]ows

E(GMp) = T 'yiu1'\ | o (2ay)
o=l . : : - . .

v N ’ n n : , -
V(6M,) = I o%yZ+2 I Y . _— (2.16)

T e m i = 1 J<1 Jy i° o : R

:
. where -
‘ gE(GMT) = the’eXpected gross marg1n for the- total farm operat1on,
‘V(GMT)‘? the variance of the gross marg1n for/the/tof/i farm-

operat1on, and

',’rij, the corre]atlon ooejfnc1ent for the gross marg1ns of the

! S 1th and/jth act1v1t1es $»

H
i

fThe re]at1onsh1ps expressed by Equat1ons 2. 15 and 2 16 are used in the
risk budgeting program to- manlpulate/gnd summarize. the subJect1ve in-
format1on prov1ded by the farm manager. ‘

li;l' The 1nformat1on requ1red from: the farm manager ‘to est1mate the ex-

’-pected gross margin and var1ance of the gross marg1n are h1s subJect1ve:

est1mates of pr1ces, y1e1ds and’ var1ab1e costs. As we]], the act1v1ty

levels of the proposed enterpr1ses in the operat1ng p]an are necessary._;'

 The subJect1ve est1mates are: 1ncorporated 1nto the budget1ng procedure,

' through the tr1angu]ar probab1]1ty dens1ty functwn8 as d1$p1ayed in
;Flgure 2.15. The probab111ty dens1ty funct1on of the tr1angu1ar d1s—“
tr1but1on is expressed as. | |

\
\
|
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' Figure 2,15

The Triangular Probability Distribution-Function

f(x) |

i../
X /o
f(x) = 2(xea)/(m-a)(b-a), a<x<m u
s 2(b-x)/(b-m)(bma), M<K <D '\ (27
= 0, otherwise - L |
. where " - |
| sa = the most’pessimistic paiue;
m= the.most likely value, |
'l,b‘e-the‘most optimistic ;alue,'e
x = the random variabie.

[NE
N

With the farm manager 's. subJective estimates of these va]ues, through 4

rthe properties of the- trianguiar probability distribution, the means
"and variances can be expressed as :,

(a+m+b)/3 PR _‘ ; . o (z 18)
= [(b-2)2 -(ma)(b-m)]/18 S (2. 19)

These equations are used to obtain the' values of the. expected yie]ds

- and prices and their variances, which are subsequent]y incorporated :
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1nto;the equations deriving'the enterprfse level gross margin and vari?A
ance. The enterprise Tevel estimates are then extended to a farm level
~ basis through Equations 2. 15 and 2.16. The correlation coefficients
are app]1ed dur1ng the ca]cu]atlon of the var1ance of the total gross
'marg1n, and modify that var1ance accord1ng to the group of enterpr1ses
cons1dered.; | | )
The'total~farm operation-estimates correspond.to the%ana]ysis of
one‘operating p]an; Further p]ans can be ana]yzed in this manner by
providing subJect1ve est1mates of pr1ces y1e1ds, and var1ab1e costs,ﬂ
.p1us the enterprlse act1v1ty 1evels proposed for the a]ternate p]ans.
_Each of the expected gross. marg1n var1€EEe resu]ts generated from the
,budget1ng procedure represent the techn1ca1 and econom1c feas1b111ty
vconstra1nts assoc1ated with that 1nd1v1dua] operat1on. The farm
manager can-then compare and contrast the a]ternat1ves w1th respect to

h1s risk att1tudes (human feas1b111ty constralnts) to arr1ve at the

enterprfse selection decision.
E.  SUMMARY

“The progress1on from econom1c theory to the r1sk budget1ng rout1ne
»1nd1cates the rat1ona1e beh1nd the enterpr1se se]ect1on dec1s1on. " The
vpart1a1 budget is noted to be the link between theory and pract1ca1
app]1cat1on. Mod1f1cat1ons to the part1a1 budget approach to accomo-
'._date the uncerta1nty case make 1t poss1b1e to 1ncorporate dec151on fac-_

‘tors that_are d1ff1cu]t_to quantify..
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By 1nc6rporating'the farm manager's own subjective estiﬁates of
“prices, yieids_andvvariabfe costs, the risk budgeting program derives -
the‘éxpected gross margin and thé variance of thelgro$s margin for the
oberating pian. This operating,plan; and others, can ?hen berevaiuated
5 aécordiﬁg'to the mahager;s risk attitudes leading t§ the gnterprise
seiéthoh‘deci§idn. ‘ o (

— ConSiderab]e_diséussipn,1; proyfdéd reéarding the role and impacf t
of'the-ﬁdrﬁelation‘cqefficjent;,;The following chapter examines the»“

: }hethods aﬁd,requirements,involved with ébtaining'a corfeia}ion matrix.

pertinent to the”study'areé.'
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: The sign convent1on emp]oyed in stating the factor factor and
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ENDNOTES

Risk and uncertainty have been def1ned by Kn1ght (23, pg. 19)

.according to the perceptions of their respective probability dis-
- tributions. .However, for the purposes of this thesis, they. are

both to be considered as:referring to a situation in which a sub-
jective probability judgement can be made, and consequent]y, will

- be used 1nterchangeab]y.

To~ clar1fy this man1pu]ation,.note that én intermediate step in
the manipulation specifies (20, pg. 398-400):

1]

axJ/BXS =,(73F/3*s) /‘(aF/axj). Q)(j/dxS <0
and similarly ‘ .
y;/ayy = (-8F/dy, )/ (3F/dy;) = dyy/dy, <O
‘eaF/ayi)// SaF/axj)- dyi/dxj > Q

([
n

ayilaxj
where .

oF/ a_yi >0

BF/BX: < 0

K

product-product maﬁg1na1 conditions at times has a tendency to

create confusion among students of economics. Intujtively, it can

be seen that the slopes of the price lines and their respective:
isoquants or product transformation curves are negative. This is

not always interpreted clearly from the mathematical statement of .

the marginal conditions. To clarify this convention, the follow-

ing statements show, as an example the expansion of the factor-

factor case.

(- )(dyk/dy) (- 1)(-p /pk)
and, therefore- 

~dy/dy = Pi/P

Each side of the equat1on is mu1t1p| jed by -1 to remain 1og1ca11y

consistent. The‘MRS is a negative ratio such that resulting ca]—

cu]at1ons of each side will y1e1d positive quant1t1es.

Higher order moments are assumed to be zero. Th1s assumpt1on is ‘///

supported by est1mat1on problems of ut1]1ty functions. ////
As opposed to. the certa1nty Case, d1vers1f1cat1o n/tﬁHs context
is used as a means to reduce risk. It is assumed that diversi-
fication attempts to conform to technological and economic
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constraints have been exhausted in the certainty case. For
example, diversification for the purpose of making more efficient
(and timely) use of available machinery capacity, labor hours,
etc., has already occurred (rather than incurring poss1b1e addi-
tiopal costs through spec1a11zat1on) ,
'K N .

6. This assumption is included to simplify the procedure., Variable

costs could be con51dered as stochastic in the evaluation as.fol-

lows:
. m n

E= 5% py. - ¢ c.x
i=1 " g=1
v («f‘:}
mtn

V= 7 r..0:0 ki
i,5=1 R R

7. A moreﬁgenera] staa‘gant for variance, given prices and yields are
not independent, t Wided by Anderson, Dillon and Hardaker (4 o
pgo 172) 3

8.'. The tr1angular d1§tr1but1on is employed in the budgeting program,
;as opposed to a beta distribution, due to simplicity of applica-
“tion. Firstly, as noted by Bauer (6, pg. 129), the degree of
estimation error ar1s1ng from the use of either .the triangular or
the beta distribution is comparable yet the triangular distribu-
tion has-a much simpler mathematical form. .This facilitates its
use in the nature of the m1crocomputer progran proposed Second-
~ 1y, since the budgeting tool is intended for extension use, it is
imperative that an understanding of its components be easily
transferable to intermediate-and end uses. An understanding of .
more comp]ex functlons/maj/ﬁg—d1ff1cu1t to impart and their esti-

mation requ1res moré detailed input which may result in resistance ~

to the extension tool as a whole. It is understood that a degree
- of ac cy in estimation may be traded off to promote better
: /////ac €ptance and understanding of the extension tool.

;////

. A : o l )
//////// ‘ : o,
, . ; . o ,



- nATA AND METHODOLOGY o :
' 'n”There are three p1eces of 1ntormat1on necessary for the functlon-‘c
.1ng of the r1sk budget1ng program.a Two of these, the expected gross
::marg1n and the var1ance “of the gross marg1n, Fan be obtalned from the
: h farm manager s records and experlence.‘ Th@?%h1rd the corre]atIon :l’. “5
‘coeff1c1ent-'cannot. Therefore,‘the second ob3ect1ve of this thesis is -

\f;. 1

- to deve]op a ser1es of 1nteract1on components (corre]a*1o’ coeffi- "

:_;, :

. c1ents) of gross marg1ns among an. array of crop enterpr1ses “Correla- ..
~1:t1on coeff1c1ents prov1de an 1nd1catlon of re\at1ve association, or a

‘*"*measure of how the enterpr1se gross marglns vary together. As 1ndi—,
[ 4\ 3

. Cated in Chapter II he r1sk budget1ng procedure requ1res these co-

-

o feff1cqents in order to derlve the est1mate for var1ance of the gross

‘ marg1n for the total farm operat1on.s S1nce 1t 1s h1gh1y un11ke1y that '
~ ‘the farm manager wou]d be able to accurately establlsh the coeff1c1ents{gar"

Q

u»_‘for the range of enterpr1se alternat1ves ava11ab1e to h1m,_1t 1s neces— jrf
vsary for them to be. prov1ded from an external source._‘:'vv e
.» Data gathered and methodology app11ed to obta1n the ser1es of cdr-iw
‘.relat1on coeff1c1ents sought 1Sathe focus” of th1s chapter.. D1scuss1on
:.of the data enta}]s 1ts sources, ava1\ab1e deta11, and 1ts conforma—u‘

4 “}t1on. The COnformatlon of- the data is c1ose1y l1nked to the methodol-

‘ogy 1n terms of the var1ety of cropp1ng entérprlses ava11ab1e, ‘and the

se

v”aggregatlon of the data 1nto reg1ons w1th1n the study area. Methodo—
,.* ]og1ca] 1ssues are. concerned w1th 111ustrat1ng §§£ 1og%c of the proce- .
dure to obta1n the correlat1on coeff1c1ents, adapt1ng the procedure ton
d»the conformat1on of the data, and descrlblng the 51gn1f1cance test1ng

”process,

< K . » - B ‘o - s E N . . : . . (.. : :" U



AL DATA .
" SOURCES AND LIMITATIONS

In the deve1opment of a corre]at1on matr1x for the study area

' “.f(Extens1on Reg1on If), secondary data on y1e1d and pr1ce of the maJor

-

‘ ',crops w1th1n the area are necessary., Y1e1d data are comp11ed from the “‘

",?y1e1d report f1]es of the A]berta Ha1] and Crop Insurance Corporat]on

Come
Sy
e

‘(AHCIC) . The data cons1st of 1nd1v1dua1 y1e1d observat1ons for a'Lf'

”“_range of crops through the study area._ Pr1ce ser1es are formu]ated

p

| ‘fr@m a var1ety of pub11shed sources (noted ]ater 1n the comp]ete enter-_pfft”ff

sh

'lfﬂfpr1se 11st1ng)'} The 1ack of complete ser1es for a]] crops des1red

Ll 1restr1cts the f1na1 array of crop enterpr1ses and therefore, su1tab1e g

froxtes are emp]oyed to g1ve the w1dest poss1b1e select1on.2

‘hfg Crop y1e1d data fon the years 1969 1979 were made ava1]ab]e on thetﬁﬁ,;ff:

:ﬁifba51s of Tocat10n (mun1c1pa11ty) and crop enterprlse., The y1eld ser1es;;ff%':,

']2lfformu1ated spans only e]even years due to 1ncomp1eteness 1n the h1stor~“nff7;;f

. uffdcal 1nformat1on, aggregat1on of ser1es, or spec1,1cat1on d1ff1cu1t1es.h7fy).f“

s

:.ffHowever,‘ser1es of short durat1on are more des1reab1e 1n that they ‘:wp,_ﬁv;;;

:“wreflect *he contemporary y1e1d and market character15t1cs and are more
S <

4:'nf;sens1t1ve_negard1ng the analys1s of alternat1ves be1ng undertaken (1_d

e R A 2 = s
f‘,z.];v_fxﬁv;x v ”ﬁ”;}he general crop y1eld series gathered are as fo %hﬁsﬂx\+‘-g:* R

4 E o . . Lo
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. Spring Wheat

« -Durum Wheat

. DOats = o I
. Spring Rye . Tl T

+ Flaxseed
. ‘Rapeseed

S

Lo e R
L ) .

Y1e]d observat1ons for each of these crop enterpr1ses are organ1zed by
‘ year and by mun1c1pa11ty.i The munic1pa11ty, or sub area 11st1ng for
Extens1on Reg1on 1T 1s as’ fo]]ows

. ,MD 31 - Footh111s
. MD ‘44 - Rockyview -
County 16 ‘- Wheatland '
- -County 17 - Mounta1nv1ew -
~-MD 48 - Kneeh11]
~ 'MD 47 - Starland : : ‘ a
. Special Areas (1nc1ud1ng Spec1a1 Area 2, Spec1a1 Aﬁea 3 and
"~ -MD 34 Acad1a Va]]ey) : . R Vi

.

N OB WN e
K}

fThese y]e]d ser1es are comb1ned w1th re]evant pr1ce series to obta1n S

fthe greséjrevehue seraee neeessary to deve]op the corre]at1on matr1x.

g 4The comb1nat1on of the pr1ce and\y1e]d ser1es enab]e%,an expan51on
‘of the enterpr1se ]1st by des1gnatar%fkerta1n (wuth1n crop) pr1ce and :
".fy1e]d comb1nat1ons as proxies for similar crops; }The assumpt1on '
"under1y1ng the formulat]on of these prox1es is that the w1th1n year o

"'.jlhvar1at10n 1n yle]ds of the qua]1ty c]asses are thh]y corre]ated.- ‘The -

P

}pr1ce ser1es co]]ected are.._ o '
e 41 ORS Wheat3 R
2. Ldsh Whedt (Ca]garyga
v-'EB.Q%#? Amber Durm Wheat
8y %1 CW Dats3 | ¢
-5, 41 Feed Oatsd. . -
30 6. xCash_Oats((Lalgary%4
"o 7.0 #1 CW 2-Row Barley :
8. #1 Feed Barley3
9. Cash 'Barley- (Ca]gary)4 ' R
10, Designated (#1 CW 2-Row) Bar]e_y3-a@ :
“11. #1 CW Spring Rye®
12, #1 CW Flaxseed

—
w
L

. #1 Can RapeseedS.-



ﬂpr1ce series'1s.fq

“area.

“fphases. F1rst1y, the gross revenue ser1es are obtained through the "

R
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Th1s Tlst1ng of pr1ce series corresponds to the f1naT 11st1ng of enter-

;pr1se aTternat1ves. The general var1at1ons in price from one sub area
“'to the next 1s assumed to be non s1gn1f1cant, i, e., pr1ce d1fferences
L between areas are assumed to be constant amounts reflect1ng d1fferences

- in. cost due to prox1m1ty to markets, etc.. Consequent]y, on]y one 'i.*

%Ffor each enterpr1se throughout the study

i

'B. ~DEVELOPMENT OF THE CORRELATION MATRIX .

The deve]opment of the corre]at1on matn1x s compr1sed of three
¥ .

»

‘Tdata base. Use of these series 1s subJect to spec1f1c assumptﬁons.
j’.Second]y, the properTy ordered gross revenue ser1es go ‘through a pro—. o

L cess of matrlx man1pu1at1ons to y1er the or1g1na1 correTat1on matr1x.v

F1na11y, coeff1c1ent group1ngs in the or1g1na1 correTat1on matr1x are

Ttested_for s1gn1f1cance.'4

. ESTABLISHMENT OF GROSS REVENUE SERIES

‘ The y1e]d and pr1ce ser1es are 1n1t1a11y ordered by sub- -area,.

1nto crop enterprlse group1ngs.‘ Gross revenue ser1es are obtained for

.‘each crop enterprlse and sub-area by mu1t1p11cat1on of the respect1ve
(% o
average annua] y1ers w1th the reTevant pr1ces. The resuTt1ng grossv

: revenue f1gures represent expected gross revenues and are subJect to

;-theﬂassumptlons of stochast1c 1ndependence of pr1ces and y1e1ds."
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The gross revenue serieS-are then “detrended” (i.e. the trend comé
- ponent is removed from the time ser1es) through ord1nary least squares
;procedures. The obJect1ve of detrend1ng is to prov1de corre]at1on co-
wﬁ“\efficients exh1b1t1ng joint var1ab11ty due to randomness. By excludlng;
the trend. component, 1nfTuences of technoTog1caT change, 1nst1tut1ona]
factors, etc., are removed, aTThw1ng a standard1zed basis for comparqng
.the seasonaT, cyc]wca] and 1rreguTar components among the enterpr1se
serles. The reasonlng beh1nd detrend1ng 1s reTated to the’ t1me frame |
from wh1ch the ser1es of correTat1on coeff1c1ents ‘are estath%hed and
' the r1sk budget1ng process 1s undertaken.f The budget1ng process in-.
voTves pTann1ng from the present 1nto the future captur1ng the farm
' manager 's: subJect1ve est1mates of the trend component., ConsequentTy, fl
the trend component shou]d be removed when estabT1sh1ng ‘the correTat1o
coeff1c1ents (from a h15tor1ca] ser1es of data) to prov1de a standard- '
Tﬁ 1zed ba51s for ana]ys1s. 5@¢
Once these ser1es of gross revenue res1duaTs are estab]1shed, 1t

‘ 1s poss1b1e to proceed w1th the necessary'matr1x operat1ons to obta1n

, the or1g1naT correlat1on matr1x.k‘Note that the budget1ng procedure

. empToys gross margIns rather than gross revenues as a measure of re—'-ﬁ
turns to an‘enterprjse. However >through the assumpt1on of non-‘
7StochasticvvariabTe-costs (refer to the dlscu551on of Equat1ons 2. 12

and 2. 13), the serles of gross revenue res1duaTs can be used 1n refer- 1»'i'

"ence to gross marg1n res1duaTs. :
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~ OBTAINING THE ORIGINAL CORRELATION MATRIX

Standard matr1x mu1t1p11cat1on procedures are app11ed to obta1n -
the or1g1na] corre]at1on matrlx when the gross revenue ser1es,
-hobta1ned 1n the prev1ous sect1on, are ordered 1nto a matr1x format

they form an 11 x 9b matr1x of res1duals 6 [XJ There are two phases

o of operatlons performed or1g1nat1ng w1th this res1dua1 ma%r1x.‘

~F1rst1y, the var1ance covar1ance matr1x, [Var—Cov], 1s obta1ned by
’hmu1t1p]y1ng the transpose of the res1dua1 matr1x by the res1dua1 matrlx
s 1tse1f, i. €ey ‘b | I ‘ : :
| [Var—Cov] : [x]" [x] s " S e (3.1)
The e]ements of the var1ance-covar1ance matr1x are of the format |
' d1sp]ayed in F1gure 3 1 The main d1agona1 elements represent the
| Plgure 3.1 o

E]ements of the Var1ance Covar1ance Matr1x'

r . . }
of o1z - " O1n
021 0% .
[Var-Cov] =. 0 R S EEERAUIEI ¥
L ‘é
.v» Onl b ° ° On J
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\

variance 6f‘the gross_margin forieach,enterprfse. The off—diagonal
'elements are'the,cdvariance terms, whichbare_afmeasure of how the’
enterprises vary together (19"’pg.'12b)

The second phase of matrix operations 1nvo1ves a series of ‘(
‘;fmanapu1at1ons relating. to Equat1on 3 2. Equat1on 3. 2 expresses the

correlation coefftc1ent in terms of the covar1ance and standard

“where:

jrij = the correlation coeff1c1ent for the ith and‘Jth enterpr1ses, .
Gij = the covarlance for the 1th and’ Jth enterpr1sesguand> L
00”5 E Q - _) Q%‘

.Q
"

the standard dev1at1on of the gross marg1n fore the ﬂth
enterpr1se '

deviation. From the var1ance -cqovariance matr1x,‘a d1agona1 matr1x,.
,[A],'is formed Its e]ements are the 1nverse of the square root of
l'ﬂthe 1nd1v1dua1 var1ance terms in the var1ance-covar1ance matr1x. vThe

or1g1na] correlat1on matr1x, [r], is then der1ved as expressed in

o Equat1on 3.3. . This der1vat1on 1nvolves a pre and post-mu1t1p11cat1on

—r

’of the var1ance -covariance matr1£ by the d1agona] ',ﬂv h_i ) ? : ‘%Q : /;:5?’
[r] [A][Var-COVJ[A] R T (33? / .

matr1x [A] ’ . . . ’d, 4 \y‘j;. -

- The correlat1on matr1£ coni. . elements reflecttng th%”d }é§§t;<)4 o

. R S
s_wh1ch each enterprlse is re]ated to the others. The value’ 0€7the1cor-

' 7re1at1on coeff1c1ent, r, can range from 1, 1nd1cat1ng a perfec,q
,w't1ve corre\at1on, to +1, 1nd]cat1ng a perfect_postt1ve correyétjon.lﬁAs?j”'

, . | . N

o
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- well, ahy determinaht se1ected from a subset of the matrix [r]-must
‘be positive (4, pg. 37).

~ SIGNIFICANCE TESTING

: The“objective of the‘significance testing procedurefis to estab-

11sh the homogene1ty of a group of correlat1on coeff1c1ents. The

deta1ls of th1s procedure are as out11ned by Stee] and Torr1e (25 og.

180) As wel] as a d1scu551on of the genera] test1ng procedure, this
:_sect1on out11nes the conformat1on\of the matrlces (def1n1ng 1evels |
wtthih the'matrices), and attempts to‘clarify the term "significance"
'w1th regard to the correlat1on matr1x. | | |
The corre]at1on matr1x der1ved in the prev1ous sect1on is 111us-

trated schemat1ca1]y zn F1gure 3 2. As the port1ons above»and below

”

o the main d1agona1 are synmetr1ca1 further d1scuss1ons are din reference :

=

to the top half of the matr1x on]y. The shaded ma1n d1agona1 sect1ons

in, Flgure 3 2 (1ater referred to as matrlx sectors)vrepresent the
! ) . . Lo

1ntra-reglonq};Lnteract1ons‘among.crops . Within theSe shaded sectors .

~are the corre1étions'between crops for f;gj&en municipaTity.;<0n1y

t

'these 1ntra reg1ona1 components are 1solated for test1ng. W1th1n ther;;,/;*

maln d1agona1 sectors, an arb1trary d1v151on 1nto crop crop sub sectors.v,c

L was done, as 111ustrated in F1gure 3 3 The notat1on for crops in .
F1gure 3.3 fo]ows the order1ng set out ear11§i}1n the chapter for the

'enterpr1se 11st. Th1s arb11trary d1v1s1on of the matr1m sectors into

'crOp-crop 1nteract1on sub sectors prov1des the 1nt1t1a1 ]og1ca1 gFQUpf\

ing for s1gn]f1cance test1pg.;
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Figure 3.2

Schematic Representation of the Correlation Matrix

MD 31
' MD 44§
Cty 17 L .
"MD 48 ° : N B . v -
MD 47 | | '
SA
Figufe 3.3
- Divisien Qf/the Intra-RggiQﬂé]WCnopwCorreTatﬁﬁﬁ”SEB:ﬁgg}fx
' /4;/////f/””' - _
» W1 w24ﬁ3 01 02 03 B1 B2 B3 B4 SR F RS
W2 1 -
- W3 1 .
01 - |1
02 ] 1 rgy
03 <
Bl 1
.B2 1
B3 1 J
B4 1
SR 1
F 1
RS - { 1
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s The purpose of the signfficance testing is to determine the vaf;‘
:1d1ty of the est1mates obta]ned from a stat1st1ca1 procedure. It
| attempts to establish a measurab]e degree of "sameness or "d1fference
1n terms. of the probab1]1ty of the magn1tude of the est1mates being
'~re1ated to chance or due to the 1nf1uence of qn external factor. “The
s1gn1f1cance test1ng procedure starts w1th der1v1ng a poo)ed (or aver—
age) coef})c1ent for a sub sector grouplng. The poo]ed coeff1c1ent is
the basis for calcu]at1ng a test stat1st1c which estab11shes if the
devjationsvfrom the average aredcumulat1ve1y large enough to 1nd1cate
,that'one, or more, of the coefficients»in the sub-sector grouping are ..

‘,different from the‘other. A)ternat1ve1y, us1ng the not1on ofra/confld-»

ence interval, the procedure i oF a g1ven confidence level -

e"deviations from the average are suitab]y Sma11, suggeSting v
.that the coeff1c1ents in the sub- sector are, in essence, the same or
(b) the dev1at1ons from the average are 1arge enough to suggest that
some of the coeff1c1ents are d1fferent and should be removed from the j -
,subfsector grouping. Subsequent]y, a "s1gn1f1cant group1ng refers to :"
a homogeneous set'of correlation coeff1c1ents as-descrfbed in (a) above
(f.e., the'coefficents are not sfgnificantly different from-each v. T
other) | ' . ) |
The genera] s1gn1f1cance testlng procedure, as descr1bed by Stee) ;v
_andfTorr1e,.1nvo1ves an 1terat1ve procedure of test1ng possible sub-
groupings within a major group1ng (eg matrix sector) If the sub-
- group1ngs are found to be heterogeneous, then they are a)tered (by"

remov1ng or rearrang1ng coeff1c1ents w1th1n the maaor group1ng) untll

o a]] sub group1ng are found to be homogeneous.) The 1n1t1a1 step 1n the



tééting procedqre is tolconvertvali of the coefficienﬁs'fn the matrix
sectors.to Z scorés (Z%) through Equatign 3.4. This conversion assumes
the corre]at1on coeff1c1ents fol]ow a “near normal* d1str1but1on,//'

Zt = 0.57n (1+r/1 -r) L . (3.4)

thereby conform1ng to the propert1es of the L or norma] dTEErlEELlan,,/////”’

¢
(ni -3 ; 'g.- o (3.5)

where the number of obsérVationsg(ni),corresponds to the number of
average annual estimates of gross revenue for each crop enterprise

(i;e.,'e]even)3> A x? test statistic, shown as fq]lows,x
, .n. | : ' | , ‘ . . o S
X' = I o(ng -3) (25 - Z,) . g (3.6)

is used to estab]1sh the homogen1ty of the sub group1ng, w1th the

 :/degrees of freedom (d.f.) establlshed by . . - : | ‘ §~
d.f. = (no. of Z3} in the sub- group) -1 ) o (3. 73 |
A,If)the dev1at1ons about the average (Zy

testvstatist1c‘to exceed the tabulated value (for the.proper number of

) are large enough to cause the

d{f.:and 2 gjven significance Tevel) then.the sub-grouping is not homp-
‘geneous and a regrouping is necéssary.'-Régrouping.1s carried out until
éll.sungroupihgs within the hajorigroupvare found to’be homogeneops;

‘The’final sfep of the procedure involves converting all of thé.poo]ed Z

" “scores (Z&), representing homogengous groupings, back to correlation



e

_coefficients through the expression

o oer, 2 : - "

. r=e -1/e "+ i. C - o - (3.8)

&

As a resu]t of the poo]]ng and test1ng procedures, the correlat1on co-

eff1c1ents in the same homogeneous sub -group can be cons1dered identi-

3

cal and are all represented by the1r 7' converted through Equation.3.8

(25 pg. 181).

- The methodol ogy for s1gn1f1cance test1ng out11ned in this sect1on
illustrates the genera] procedure emp]oyed for este911shtng homogeneous
group1ngs of corre]at1on coeff1c1ents.' Referenrv to specific group- -

11ngs, a]ternat1ve group arrangements, and so on. have yet to be dis-

'i"é

cussed. In Chapter IV the details and resu\ts of the ana]yses are iggtt;?

i

presented.
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ENDNOTES
These files included solicited (regu]ar) yield égtimates from
farmers not experiencing yield losses in add1t1on to those
c1a1m1ng 1ndemn1t1es. ‘

Over t1me, as the present series are expanded, broader . and more

" deta11ed series should- be available for use.

gJ
Canada Grains Counc11 Canadian Grains Industry Statisical

Handbook, 1974- 79 1nc1us1ve, Table 36.

Alberta Agr1cu1ture Agr1cu1tura] Statistics Yearbook 1971;f9
1nc]us1ve, Table 26. , . '

Canada Grains Counc11, op. cit., Tab]e 38

The lead component of the matrix notation refers to .the number of
years in the Series’ (11), while the 1ag component is the product

-of the 13 crop a]ternat1ves by the 7 sub-areas.



qv. MANALYSIS AND RESULTS
The ana1yses in this chapter refer to testing for homogeneous
. _ '
.groupings'within the original correlation matrix. Two approaches'are'
,‘taken regard1ng the analysis of the 0r1glna1 matrix, each approach
attempt1ng to satisfy a spec1f1c objective. The first approach deals
with an ana1ys1s of crop enterpr1se d1fferences w1th1n each munici-
pality. The ob3ect1ve is to estab11sh whether or not the corre]at1on
'Coefficients for similar crops-(egt within the barley grOUp1ng) are
different from each other, The'objecﬁive of the second approach is to_e
revea] 1nterreg1ona1 s1m1]ar1t1es between specific enterpr15e categor-
jes., Each of these approaches to analyz1ng the or1glnal corre}at1on
.\\\’atrix is d1scussed in the following sect1ons.
. The se]ect1on of a s1gn1f1cance 1eve1 for determining the homo-
'_gene1ty of coefficients’ w1thwn a>subsector requ1res an assessment of
the trade offs among a few factors. The nature of the data base and

9

,': the man1pu1at1ons to wh1ch it is subgected, as well as the level of
stat1st1ca1,str1ctness'necessary (1n cons1derat1on fo the reqL\rements
of~the prOjeet) are taken into account. Given the degreetof aggrega-
tion in the data baée,~the averaginQ procedures applied to this infor-
matiqn (in addition to the genera1vnature of the priee series incorpor-

" ated), and the necessitj to identfty general trends,ﬁa'signjficance
level of'90% iS selected to indicate any'departure fron homogeneity
w1th1n a group1ng. ‘ n |

The results, 1n terms of general patterns ar1s1ng fonn the ana]-

e
yses, are discussed in conJunctjon with the deta111ng-of the analytical

55
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“fprocedures; : Otherw1$e the f1na] corre]at]on ‘matrices,- for use-in the -
“A. ~ INTRA-REGIONAL ANALYSIS -

'Lgroup1ngs of crops w1th1n 1nd1v1dua1 Tocat1on (mun1c1pa11ty) matr1x
;sectors._ The 1n1t1a1 arb1trary d1v1

;sub sectors are as d1spTayed 1n F1gure

N

: . . ~ - O
S oo ) - . ) . ’
K ; . . L . . ! . .
X . . . | . © . o

¥

Tbudg\t1ng procedure, are suppT1ed 1n the append1ces. o - . #

The 1ntra reg1ona1 anaTys1s deaTs w1th estabT1sh1ng homogeneous

“:ns of | the matr1x sectors 1nto Y

',3;; The Tog1caT crop group1ngs //

RS

: are arranged such that correTat1ons among s1m1Tar crops (eg.'aTT barTe?{

. \

‘tt*Crops vs. aTT oat crops, or aTT wheat crops vs.othe fTax alternat/ye

] though a comb1nat1on of two crops (eg. spr1ng rye and ;jpe%eed vs.,'d,7

‘oats) may poss1b1y resuTt 1n homogeneous group, such g oupings are |

T

-

‘avo1ded on an 1ntu1t1ve and Tog1ca1 bas1s._?

;; The procedure descr1bed in. Chapter 111 1s foTTowed whereby the g
o \\

: "-j1nd1v1dua1 Z scores (Z ) are caTcuTated then pooTed over the group

"]”;_(;N) and f1na11y assessed through the X test.‘ If the group 1s found

\)

"7;f5to beﬁﬁeterogeneous, 1t is rearranged accord1ng to a Tog1caT pattern

.{*deduced from observ1ng s1m11 r1t1es among the 1nd1v1dua1 coeff1c1ents.

e new group1ngs are then pooTed and tested. Th1s procedure is. foT-;

'Towed unt]T homogene1ty 1s estabT1shed for aTT groups throughout the

-.matrix sector., The resuTt1ng seven intra- reg1ona1 crop crop correTa-- o '

‘tlon matr1ces are presented in Append1x 1.0 ///

v
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f1na1 intra- reg1onaT matr1ces.

57

“are observéd*ﬁn the @

A few generaT patterns among coeff1 ol
Many % or1g1naL<iubmatr1x d1v1-
The on]y subsecto S through aTT ‘

s1ons are noted to be homogeneous.

seven intra- reg1ona1 matr1ces, wh1ch are further d1v1ded, are the

The rema1nder of

wheat-bar]ey, oat—oat and oat barTey comb1nat1ons.

the subsectors d1sp1ay homogene1ty.

In a few cases, h1gher corre]at1ons are observed among cash market
However,

7 -

crop enterpr1ses re]at1ve to Cash- wheat Board coeff1c1ents.

£

th1s pattern 1s not predom1nant over aTT subsectors, nor 1s it cons1s-

tent through a]\ matr1x sectors. ce ‘
y play an 1mportant roTe regard1ng

A f1naT observat1on wh1ch mz
he s1gn and magn1tude of the: maJor1ty

‘the risk budget}ng procedure, is
or the flax enterpr1se.‘ In aTT cases,v

of the correTat1on coeff1c1ents
the correTat1on coeff1c1ents be‘ween the fTax enterpr1ses 1s eﬁther
The J

very smaTT and pos1t1ve, or- negkt1ve and usuaTTy smaTT as weTT.
1mpT1cat1on of th1s resuTt wh n cons1der1ng the budget1ng procedure,
w1th S

.

1s that 1t prov1des a more obv'ous opt1on for dlverstf1cat1on.

smaTT p051t1ve, or negat1ve c‘eff1c1ents, a reduct1on in var1ab1T1ty 1s

more eas11y atta1nabTe. v
. R ,'/,

/- B. INTER-REGIONAL ANALYSIS

by ¥

Inter reg1ona] analys1s is concerned w1th def1n1ng d1fferences

PPN

between 1nd1v1dua1 crop enterpr?ses, acrbss the seven Tocat1on mat-

w1

The sxgn1f1cance test1ng procedure starts w1th the reg1onaT
The pooT1ng Gl

' r1ces.

matr1x sectors from the or1g1n93 corre]at1on matr1x.
R e A IR

IEREE SEPTEE - AT DR



58

[RER T

' process is arrangeg in a: manner such that the coeff1c1ents for an in-
d1v1dua] crop enterpr1se (eg. Cash Oats) are compared across the study
_.area. F1gure 4 1 prov1des a schem§t1c representat1on of the group1ngs.

_ Each group contains seven coeff1c1ents, that 1s, eg. the coeff1c1ents _
'ir121, r122""’ r127 in F1gure 4 1 The poo11ng and test1ng procedure5~
tlare conducted as descr1bed in. the methodo\ogy sect1on. The f1na1 corre-
"1at1on matrlx ar1s1ng from the s1gn1f1cance test1ng are presented 1n'
.'i.:Append1x 2. » k } |
t_ The resu]ts of the test1ng procedure br1nd forth one genera1

’ "
'pattern.k Al] of the 1n1t1a1 crop group1ngs are. found to be homogen—~’

"‘/’.}

‘eous.' This homogene1ty 1nd1cates that the 7 X 13 X 13 symmetr1ca]
’matr1x of or1g1na] coeff1c1ents can be reduced to one 13 x 13 symmetr1—
‘cal matr1x. A]ternat1ve1y, when tested 1n th1s fash1on, there is no
js1gn1f1cant d1fference between the reg1ons w1th1n the study area,'in-7.*f‘
'*‘terms of the1r corre]at1on coef?hc1ents., ;'J~4” s

Further analys1s on this matr1x,ﬁ ' estab]iSh homogeneousacrop~f

"group1ngs, is not performed. App11catﬂon of the test1ng procedure o
.descr1bed is. somewhat exper1menta1 and the nature of. the resu]ts from -
"'the two analyses arouses doubt as to the pract1ca1fty of pursu1ng the:

ana]ys1s further.'. 1th s1gn1f1cant d1v1s1ons 1n the 1nd1v1dua] reg1on—

"an 1nd1v1dua1 crop bas1s) the usefu]ness and re11ab111ty of est1mates

P |
‘
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Figure 4.1 .

Schematic Representation of Lnter—Regionél Crop Groups
o S \ _ o R

. SsuMmwARY

Intra reg1ona1 analys1s 1nd1cates homogeneous group1ngs at var1ousn§

"’]evels of matrlx d1v1s1ons. The resu]ts of the 1nter reg1ona1 ana1ys15“

Show complete homogene1ty across the study area. for all 1nd1v1dua1 cropri-'"

‘ enterpr1ses. The' patterns wh1ch become ev1dent through these analyses e

f’may prove: usefu] in 1n1t1a1 planntng of enterpr1se comb1nat1ons. The

: » ‘

. \
L /an the use of these matr1ces, as we]] as..some further extens1on and

1ntra reg1ona1 crop matr1ces sat1sfy the correlat1on coeff1c1ent re-
4 i

4 qu1rements of the budget1ng procedure. Chapter v 1nc1udes d1scuss1on'

.3

RIS

:h app11cat10ns of the budget1ng procedure.[i
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. [ v." SUMMARY AND DISCUSSION

The Objectives‘of this thesis areyto:(l)»describe an.enterprfSe
_p se]ect1on budget1ng procedure adapted to the eva]uat1on of farm opera: '
t1ng p]ans in a risky env1ronment,‘and (2) develop a matr1x of cor—:
re]at1on coeff1c1ents for use in the budgetxng procedure. The rrsk-.‘
budget1ng procedure 1s a farm p1ann1ng tool des1gned to a551st farm .
e ‘managers make - better 1nformed dec1s1ons.‘ The risk budget1ng program
z?x_VproufaéE anormat1on such that the farm manager can assess a]ternat1ve
crop m1xes g1ven h1s att1tudes toward r1sk | |
| ln th1s chapter, the d1scussxon 1s centered on the app\1cat1on of
)the rlsk budget1ng program and expans1on of the corre]at1on matrix.
The corre]at1on matr1x establlshed offers a ]1m1ted var1ety of crop
enterpr1ses. Expans1on of the matr1x through the 1ntroduct1on of add1-
t1ona1 crop enterpr1ses and ]1vestock enterpr1ses wou]d allow more
7‘comp1ete farm p]ann1ng efforts for those 1nd1v1dua]s whose enterpr1se
_lé' ;”:alternat1ves are more d1verse.‘ It is to ‘these. farm p]ann1ng efforts
:Fthat the app]lcat1on,of the r1sk budget1ng program are d1rected
A u'APPLICAfioufoF;THE RISK BUDGETING PROGRAM =

2

g Ffe]d applicationfof the risk”budgeting programtas a.microecomput7>
‘er package 1s current]y p0551ble due to the efforts of G. Monner and ..

h._the A1rdr1e Regloncl 0ff1ce “Alberta. Agr1cu1ture personnel whose 1n-d
‘fuolvement ental]ed theoret1ca1 deve]opment and software de51gn.~ In'

conJunct1on w1th these efforts, the deve]opment of the correlatlon

60 ‘
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" matrix is. spec1f1ca11y d1rected to appT1cat1on in ATberta Agr1cu1ture;
Exten51on Region II. ' The correTat1on matrix, as presented, 1s an
tntegra] part ofﬁthe extension tool.

'The‘possible intermediate uses‘of the risk budgeting program are
:numerous. However, the major obgect1ve of the farm user is to estab-
T1sh a comb1nat1on of enterpr1ses wh1ch satisfy both his 1ncome/cash
fTow requ1rements and r1sk att1tudes.- The uses of the program range
from-estab]1sh1ng “bench mark"‘TeweTrof r1sk (through,past and.current-’
‘*.operatingipTans), to rearranging enterprisesJand activity levels among T

commonTy empToyed enterpriSes‘(within operattng pTans) to aChieve a
feas1bTe soTut1on, and as weTT, 1nvest1gat1ng d1vers1f1cat1on poss1b11-
1t1es. The foTTow1ng d1scuss1on outT1nes the. nature of the output from
: the r1sk budget1ng program and 1ts 1nterpretat1ons, and h1gh11ghts |
some of its’ poss1bTe appTlcat1ons.
The output from the program, for an 1nd1v1dua1 operat1ng pTan, |
prov1des ‘a statement of the expected, or average gross marg1n and the

var1ab1T1ty assoc1ated wath that return. The expected gross marg1n

represents the returns above var1ab1e costs on the bas1s of a Tong term_

ey

R

,average, i, e., 1f the cond1t1ons Tead1ng to the est1mate preva1T for a t
number of years and the same operat1ng p]an is repeated the average
'Treturn over those years is g1ven by the expected gross marg1n._ Conse—. ‘

B quentTy, operatlng pTans can be ranked in a reTat1ve sense, by the1r

“expected returns. However, the var1ab111ty of these returns may e11c1t
"a subJect1ve aTterat1on of the operat1ng plan rank1ng ar1s1ng from r1sk

att1tudes.' The var1ab111ty est1mates caTcuTa,ed by the prOgram are"

d dev1at1on | ﬁ"
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indicates the percentage frequency ot Whichbthe returns uﬁ11-occur ,
._w1th1nta}g1ven range of the average. Therefore, the farm manager is
able to evaluate (and rankl) operat1ng p]ans in terms of the expected
returns and the varJab111ty.of those returns.

This program provddes a method which the farm'managerlcan use to
eeva]uate combinations~of.enterprises and actiuity‘jeve]s. With the
_Lprogram;Ait'is possible (for a 1imited'set of a]ternatives)vto (1)
'estab11sh the sens1t1v1ty of the operat1ng p]an to changes in any of
_the var1ab1es supp]1ed as est1mates, (2) 1dent1fy enterprlses 1n»terms
of the1r relative r1sk and expected returns, and (3) evatuate'small'or
‘ 1arge scale d1vers1chat1on attempts in order to reduce r1sk' It ts
obv1ous that there are a vast: number of poss1b1e enterpr1se and act1v-
1ty 1eve1 comb1nat1ons wh1ch maylrequ1re.much tjme@and effort,to,per-~
vfdrmuafcomp]ete anatysis;v ffta’complete ana]ysis of‘availab1e altenna-
tiygs'is qesired,;use ot‘aqure comp1ex optimiéjng modelvmay be in o
orderf 7Howéver, the.farm manager-may employ his preferences and know-
_ 1edge of cu]tura] pract1ces, and then usb the r1sk budget1ng program in

a step wise, 1nterva1 fash]on to narrow down the number of a]terna-
‘t1ves._ This. process is’ not 11ke1y to yield the "opt1ma1" so]ut1on but
l‘may put h1m in the ne1ghborhood of that resu]t.‘v
| In add1t1on, SInce the budget1ng program is: 1ntended as. an exten—’

¢

s1on tool, note that the 1ntent1on 1s not to prov1de an’ opt1ma1 ‘sotu-

,,,,,

’ft1on. It is more tof§k0v1de a means by wh1ch the farm manager can. per-._‘

H;form a degree of ana]ys1s g1ven a group of concepts that can be r ;

'grasped and understo a,aand a modelvthat 1s eas11y accessed w1th

: 'ma] 1nput requ1rements. Adm1tted1
) _;5' - i . ) g




could be considered are Tess than through quadratic programming or
MOTAD but effective extens1on techn1ques ‘take a farmer in small steps.
The r1sk budgeting program is a simple, understandaoyé technique,
-‘offer1ng cred1b111ty in technology transfer. o
_‘ ConsequentTy, by prov1d1ng the farm manager w1th 1nformat1on on'
expected returns and var1ab1T1ty for aTternat1ve operat1ng pTans, the
compTex1ty of the enterpr1se seTect1on dec1s1on is reduced. The farm
manager must then appTy h1s r1sk attTtudes (and knowl edge of cash fTow 2

constra1hts,assoc1ated_w1th each plan) such that a decision can be made

on/the enterprise mix most.TikeTy'to;move him closer to his goal.
B.  EXPANSION OF THE CORRELATION MATRIX -

The presént eorreTation matrix offers thirteen.crop/marheting'
aTternat1ves Tlm1ted to the maJor crop enterpr1ses in Extens1on Reg1on
II. Further expans1on of the matr1x c0qu 1nc]ude crop enterpr1ses of
antermed1ate and subs1d1ary 1mportance, and a range of T1vestock enter-h,
~ prises. The resuTt1ng matr1x woqu give, in add1t1on to Tocat1on spec—,'
:1f1c crop-crop interactions, Tocation spec1f1c crop-T1vestock and E
‘T1vestock T1vestock 1nteract1ons for’ use 1n the budget1ng procedure.

The Tn1t1aT stage of seTect1on and def1n1t1on of new enterpr1ses

1nvolves the .application of a pr1or1 knowTedge of the type of enter- :

prises. SaTe dates, quaT1ty cTasses we1ght cTasses, etc. may d1st1n- L

"gu1sh a proposed enterpr1se from others ant1c1pated “However, the ‘
‘d1scern1ng character1st1c of enterpr1ses 1ncTuded in the analysis is

"~ that the pattern of var1at1on of returns over t1me is- observed to be
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imilar. For exampﬁe, it would be expected thatlcrops,

brelatdue
--as aigroup, wou1d sé nore high]y correlated than a crop-livestock com-
parlson 1n term of their gross revenue series over: t1me. However,
within a grouping of Ijvestock enterprises (eg. beef) there may be, for -
dftferent locations or different weight c]asses;_enterprises which can
be.stng1ed outlon an a priori basis from the others. Consequent1y, to
mﬁnimize redundancy in the analysis,centerpr{ses’whioh‘can be consid-
" ered as simijar'in their returns'should’be introduced as a common
: groupihg, "_"; I . ‘ :
) The‘procedure for egpansion'of the corkelation matrix para]le]s:
thatAoutiined‘in Chapter III{M Price and'y1é1d'data'nust be collected .
to obtain annual enterprise gross revenue estimates{ The years of -
estimates must co1nc1de w1th the ex1st1ng ser1es or, a]ternat1ve]y,_the
ex1st1ng'ser1es could be updatedﬂto match the new ser1es co]lected.

~ The subsequent steps enta11 detrend1ng, matrix. man1pu1at1ons, and sig-

/n1f1cance test1ng as prev1ous1y descr1bed

C. A LOOK AHEAD: FURTHER RESEARCH AND DEVELOPMENT Vs
“Arising from the discussions of both the risk budgeting_proeess B
and'the”cdrrelation matrix, 1atitUde for further3research and appli-

cat1on is readlly apparent. The budgeting program Qo {d,be expanded,

for examp]e to include var1ab111ty in maJor cost I ponents. The :

- corre]at1on matrix could be expanded to 1nc1ude fu fher (crop .and 11ve-

b

stock) enterpr1se a]ternat1ves, and as we]l» to prov1de more extens1ve

éoverage ot the Province. As. noted in,Chapter Iv, thejswgn1f1tance




testjng procedure, altheugh adequate for the initiat analysis intended,
, could'benefit from further technica],examinatipn and determtnation of
the full depth of its‘suitabi11ty These types of suggestions are not”
-.uncommon for a study wh1ch can be essent1a11y v1ewed as. a "pilot proj-
.ect”. | " |

‘In addition to studies directly re]ated'to the'risk budgeting pro-
. gram, poss1b111t1es ex1st to emp]oy the program 1in aspects of behav1or-
al research | The product of the program is expected 1ncome -variance "
:pairs to wh1ch the farm manager app11es his att1tudes toward risk.
j0bservat1on of enterpr1se select1on dec1s1ons by farm managers from a
re]at1ve]y standard1zed set of alternat1ves may prov1de a means to ga)

~~—

further 1ns1ght into r1sk att1tudes, preferences and responses to -risk.
Over the cours; of the d1scuss1ons in this thes1s, one overr1d1ng
| princip{e becomes apparent. ‘Although considerab1e technica]-éconOmic
_detai]'ts 1nvoTved in support of the risk budgeting process;:the proe '
cess_%tself fs geared tp a practical end use. For the farm manager to
benefit from the prbcess,jit is not necessary that_hefunderstand a]} .

the technical deta11. He needs. only to underStand‘the under]ying con-

cepts and pr1nc1p1es.
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" ENDNOTES

A more objective ranking of operating plans can be attained by
calculating the coefficient of variation (C.V.) as follows:

C.V. = S.D./E (&M) S

This effectiyéiy"standardizes all operating plans.such.that the
percentage variation about the mean can be compared among
operating plans rather than through a subjective evaluation.

. a z

/
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Intra-Regional Crop Matrices

Key: ~ Codes
£ 7 Wl. #1 CWRS Wheat (CHB)
| W2. Cash Wheat (Calgary)', . | W
W3. #2 Amber Durum (CWB) |
0L. #1 Cw_oats (CWB) .
.;f:d%f;#l*Féed Oats  (CWB)
o  03:iC§sﬁ Oats (Calgary)
L B1£4#iﬁ}w"2-wa Bar]eyl(éwB) o
) i“Bé. #1 Feed Barley (CHB) '

;,;_I¢B3. Cash Barley (Célgary)r

= " B4. Designated (#1 CH 2-Row) Barley (CWB)

V }f{§k. #; CW Spring Rye (Wpg. Commodify Exch.)
i ?fEU; #i.cw Flaxseed (Npg.'Commodity'Exch;) ‘ | .
. 'RS. #1 Can. Rapeseed (Wpg. Commodity Exch.) .
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InteréRegional Crop Matrix
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-Appendix 3

The Effect of the Correlation Coefficient

on'Expected Income-Risk Outcomes

In Chapter I1, the relattpnship between the enterprise correlation
, coefticients and diVersification is diecussed. The degree to which the'
returns from the enterpr1ses 1nc1uded 1n the operat1ng p1an are corre-
1ated (varva1th respect to each other) can have a marked effect on the.<
: expected income- r1sk combinations obta1ned D1vers1f1cat1on of enter-
.pr1ses 1mp11es the select1on of spec1f1c enterpr1ses in-such a manner.

‘that r1sk is decreased.‘ The following d1scuss1on provides a deta11ed'

example of how the degree of. correlation among enterprlses can affect

_the expected 1ncome PISk outcomes for an operat1ng p]an.

The examp]e emp]oys a two enterpr1se case with means and var1ances

given. . qu-lllustrat1ve purposes,Jthe corre]at1on*coeff1cjents are.

altered, holding the means and variancgs constant. Anderson et al (4,

pg. 193) put forward a series'of reTatiohships in support of this con--

cept. _Expected income and income variance are stated as,

E(Y) yiui + (Z ".Yi,)'llj,

v(Y) =,O y1 +2ry50405 (2 -y) +oi (L -y )

LR N J

where E(Y) = expected income for the operat1ng p]an,ri‘ )
| ‘yi =.activity level ofvthe ith activity,
¥ ij = (Z;yi) = activity level of the jthlactivity,i .
z" . . ,

- total unité of the ith and jth enterprises available for

production, - S R

LB

@

s
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M =lexpeCted (net) retufn per unit of the ith‘e;terprise,
V(Y):= variance of the eXpected income fe} the operating plen,
o} = variance of the returns per unit of.the ith activity, and
rij' = correlation coefficieht,for the ith and jth enterpriseef

The variance equation is then manipulated to obtain the following:

(1) 'given a perfect positive correlation between i and j - “
(ryy = 1) o
»; VP oy vy (- )
o (2) given i g%d J are uné\Tﬁelated (r~1.j = 0),
B (0 5 - oty + o -y #10°
- - ~and o : v B
o . : .
i (3) given a perfect negative correl a“een i and j
( ij = -;)’\\’f &%f i I e L
' 5 _ . , B ) . ) @
V(Y) O y.l - Oj (Z -. y.i )'o .

These three relat1onsh1ps, plus the expected 1ncome equat1on, ‘are
employed to prov1de a numer1ca1 and graph1ca] 111ustrat1on. G1ven

values for the variables as,

Z =6
2.
0% =4 v
U2_= 4 r

/ fhe\resulting expected income, E(Y) and standard deviation, V(YP'S,

combinations are as follows:
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L
/
4
0.5
y y o E(Y) v(Y)
0 6 .27 18 18.0 18
1~ 5 22 17 15,1 13
2 4w 6 126 8
3 3 18 15 0.8 3
4 2 16 14 10.0 2
5 1 14 13 10.4 7
6 0 12 12 12.0 12
These combinations are depicted graphically in Figure A.l. ' \
. 4 ) ) |
S v ' . ,
FIGURE A.l: THE EFFECT OF CORRELATION ON EXPECTED . \
' B : : B : ' |
INCOME-RISK OUTCOMES \
\
. o [ _ R S \
vo-sh , : \
25}
=
20 } ‘
15|
| "10 o
S 9
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“

In conjunction with the discussion in Chapter II, by envisaging a

fémily‘of'utilityvcurves for a risk.averse individual super-imposed

upon FiQUre A.1, the optimal enterprise mix becomes apparent. Thi
risk averse individual will tend to diversify his opérating p]ah?% -
including a mixture -of negative]y‘corre1ated=enterprises 1n'ordefzt0

increase his expected utility. ,;“/////_
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. Appendix 4

L]

_-Sample Calculation Using the Risk Budgeting Procedure

As,éﬁ illustration of the‘manﬁer‘in which the risk budgeting
. procedure operates, a;hygpthetica1 casé‘is pfesentéd. Thé’foITowing'
informagioniqonstitutes a sample of the_infbrmatién“nécééééhy for an
'  operatfng p]énJ': _7 o | »
| | ,EnfgggriSe-l: Wheat (fa]]oﬁg‘ ; .
oy - 125 acfes = acti&ity level of'énterprfsé 1 |
c = $54.00/acreR= variable cﬁét pe[nacre‘ﬁf‘enfefpfise 1 o
"  (not inglgdingvthe value . of opérafor 1abéﬁ) |
T o | \J' .
Price and Yielq.Estimates - /
e o .
' mogt o 'mosq-
R V j_pessi%}étjcjfm_'iikely“ |
S S ~
: AT B : ; %x ,
~ Price ($/bu.)g y 4,25l;v_‘ Yy 4075
R Yield (bdyaé.) 35 | . ;'ilqoﬂ
" Gross Maréinl o  ‘_ S J/'»¥¥>.vﬂ -
'égfh;‘,-\-per Acre($)- - 94.75. ‘"~j'i 136,00'
e o . ’5 v i



L “\

Enterprlse 2: Barley (stUbBTe) =

IS

125 QCres act1v1ty 1eve1 of enterpr1se 2

-0

'i|

$58 QO/acre var1ab1e cost per acre of enterpr1se 2

a-

(not 1nc1ud1ng the value of operator 1abor)

‘ ”f_.

" Price and Yield Estimates -

SN
ST mest mbﬁtf7'_.'most*

o pessimistic  Tikely ..,._;opu,msm

SR

T i NG e e e

“'fffPricé\($/bU ) ?2;00 J :ff\}ﬂ  : 2;30; ‘ ’a2.50

;peruAcre($)H; 12 oo j'f\§;”34;od”'ﬁ',57.¢ojl

8 R "'\ . T N




>\;_§;7 4']‘i$f*\¥\\:‘,f Enterpr1§e 3 F]ax;Eéd\(fallow)

*y 50 acres = act1v1ty 1eve1 of ente pr1se 3   ‘ “‘7v‘» W“__'

$45 OO/acre

(not 1nc1ud1ng the" va]ue of operator 1abor) S e

e e -fx\ifr1ceaanduY1e1d-Est1mates.t:“ B T
,’.fvﬁ;f\§\;\;: _ng”;'_f’3; ;‘;:;{'§\\¥;ﬁ_,:‘;’ ;’_ ﬂ} N
most TN ”;, most most o 5

pess1m1st1c  :f 11ke]y ‘ pt1m1st1c

 brice ()65

"",?Q]FY1e1d (bu/ac ) /’IS

‘f?Gross Marg1n




T The corre]at1on coeff1c1ents %as g1ven 1n Append1x 2) are; ‘f L

‘0.7222 .' (wheat - Barley) o B L

.
Il

0»0851,f (Nheat - F]ax)

0,143 (Bar]ey - Flax) .' (_‘A'ﬁ : S DT

Enterpr;se'expected gross marg1ns and varlances are der1ved throught he  '; \j.”
| budget1n9 Procedure as fo1lows "rn'“» i‘."'ff T QU o

R S

/

R T (45f75 + 136 100, + 171 00) = $133.90/ac.

r;;f; (12 oo + 34400 67 00) ='$37.70/ac. oot

'II

P

$95.40/ac. . e

C . (48475 ¥ 95,00 + 142.50)

T

S [(b/ ) - (n-a) (b mys |
7_¢;;f? ‘[(171 00 - 94 75) - 1136 oo - 94 75) (171 oo - 136 00)]

e 242 80 B
- “( i $15 60/ac )

[157 00 - 12. 00) -.(34.00v-{12.00)](67§007—‘34~50)3ffk“

s

27 o

~.

i e e 8 R kg

| | ’ PRSI v,  o '__3*1%13;{::i?f£;1‘f  =£}  f:f}f1;v5f’;%jl;;; ,; } 

:"”; ‘§{ ?§:37 366, 20 il S e
e (o, $19 10/ac )/ i



: ii marg1n fOP the operat1ng P1an, (GMT). and the var1ance of the tota]

'3h5*'hhMarg1n )

v

e gross mar91n, V(GMT) through the "cornerstone equat1fns>,‘.“

\7).' -
\ ».‘_“

. B
=R A . B I - . PR 6
B o L . an A
o . R N RO

(125 X' 133 90) +{(125hx,37;70),+;(50;£¥95;4d)j5'f

]
4.3
e - -

=
-

‘ ]E‘GMT) :

"?C_ggehf) ff§: $26 220 00 R ‘**fhh*'f;; f,/j‘vmf:\¥¢;7;.'~ )

ffiV(th)fT"“4

'
T =
'——l

a-
-—'N
~<-
-JN

. + N

M
"
-
w—d
<
<
-t
<
L}

9 982 119 1

)
5 ['v’ﬂ(GMTf)O' .

Standard Dev1at1on of the Tota] Gross Marg1n B

$3 159 40

:}.The resu]ti are summar1zed 1n the tab]e be]ow (1nc1ud1nguthe coeff1-f. h{
‘If3[~c1ents of | e

. RS Sl . o Lol u" \

Summary Tab Hypothet1ca1 Examp]e !i f’i ;H/?‘;f

arqat1on for 111ustrat1ve purposes)

“fv;wOperating e/
) om0 Plan (total
: 13,Inn¢~farm bas1§1

Enterpr1sef:5';"
(per acre | ¢ 1
m14. .

" Expected Gross ”133;903j},37 70 ':-wfizs 220.00

N Standard _.*1”5 ”15.605{1f11;3b,A7f-"~“
“jilDev1at1on ($) AR '

;_ﬂthoeff1c1ent of Ll;ﬁ;tfhf30;0

'”if&varTGtIOﬂ.(%):_ RS B nE

et



