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De[Jllft1UatU oj i1grict«ltural((fulRes(JuJ'ccEfJalUJill fc~,' 
Ul1.lv(;fIWI(~f(1fN(!w.BI111tt1mlt iVmillale23S:/ 

lJtilitl''',rljicilwt f1t()grttmmh~g. (Vlll),) .i84 prcrgf(lmming .. ttJcluli~l!C 
i/(welapcd:by l{aUctl, ,(!t lli.(1988Jjbr»'h%..j'qrm pfmm ;,lg J/ndcrr.l'sk. 
UEP1ms ~'cJ!tfr41clafmetl(l(bl(lt1f(1gC~'()vcrprcvi()w;{l' 1I.'icdmetlwt(sJn 
riskyJitrm:ptann illg~ ,rH!OsU¢ll«~JltltJtllg¢s(Jrj!. flmli'thetlegreefJ/ risk 
ll})er.~io",c{ln b.c {lilli/ed to Jl phmsible nmgc fwd fhe jt)rlll(J/ the 
llislribilli()lllar :(U:lili/Jt l1dfe,vl!lUI!!S IU!l!l/IUit bl1non?1(11~ S/t}CIl4Slic 
l/ombllUlCc 'wilh :rClipect tl)IIJill1fJt;af1(8J)II1~:~ !1({J!e,.19711~ Xing (Jl1l1 
11()bi".r(J1t19(~:1)is nnI11flcicllc)' cd/crimi iJrata/.f(} ,eliminates Iheltccd 
farrl',f1rictil'c 11~'Sump(iQns. almat lhe futtcll()Il(trl(J:rm4SS(lci(l((ufl~tillt 
l/w ll .. V (lJlpr()(teh~ SDRF p(!tlllifs'tile (Jrderiug a!rl.rky .(lcc.(siou 
opli()uS /lJr1)lrfs w/toseaos(Jlutcrisk «vcrsimtitlltcticms !aUwit!tin 
tire speaifii!tl lowera(lliuppei"/)Qunds. :11owcl1.er, SIJ'Rl1'cUimnt be 
tlseddlreat{l~ fn II programmitlgo6j'eclive /il1lcti(Ju. ,UI11'4Ilil SDRJtt, 
both basctfon Hie SHU 1/~1Jl)t"ost.Y,.(lre f.Wallwteil fi>rcqulll((Umcc 
using-a 11'fonle:..Catto pragrallllllil1[I' appr(ltlc/l qppl~l'inga tlega.l(l'6 
c.t-po n ell Ifill ,utility Illite'; (111. 

IntrodUction 

The rJlmlydiffereut motives of farming decision llmker$compnc.(\t~ tile choice 
between existing feasible nlternntives for ngriculttJr~ll prodllr'crs und makes 
formulisntion of decisiQnmnking tecbnique~ that mucbrnore cmubmus. These 
motivationnI differences between fm'me .. 'S~ coupled with the utlccrtllilllY I.tSsocilited 

with the production cllvironnlClltas wen as the inherent difficulty in cllehJug fnrmet'~ 
utrJity functimlS, have mnclc ildiff'tcldt to puttbrwnrd n wholly sutisfm:torynppl'oacb 
to selecting the plunoption lbatmnxhnises farmer (fnrn1,.fumUyl utiUtyamongst tl sct 
of risky farm plan~. Many of these m.odels tirc deSlgned t.o reproduce decision maker 

., Pa/utr prf!!U!mel/(U Ilur 38th AllIuml Cl1Ilferl!ilt'tr of (hf! AU~'1mdian Agrieultural Ermmmu's StlfU't\. 
Ffllmwrr'l·I1. lY94. Wf.'((Jl'ia Ul1iVf!rsit),. W(:lUngt.t1Il. New Z(tolmul. 



(OMlbcHefsrtbautpo$sibleontcomCSt,1tlcoctpda$ thelrp(obtlbiUties, oswell us the 
iD1V(fsnttitudetodsk. 

Methodso.f'S{(1Chnstie effieJcncy ($,S) mmlysiscan be used to ;pnrUtion ,a sQtofpre .. 
specified dsky prospcctst such ~~s ttltcmntivcnmuplnns, into efficient and fdOlllhlatcd~ 
sub .. sets. ~fbcresh()lild ,then he no fnrJ)).'plauoulsidetbc effiohmt set \\~hjch\V()uJd he 
:p.refcl'tcd by the ftwu)cr(s)inquestloll. ,f.loweVert, most SB rules provide for the 
nnt\lysiso.f pl'e .. speclfiedaHcnl~\tjves ~\nd1'wlth theexccptioJ.) ,of Jl n~wof fbe less 
sntlsfactory Jules • .there is no monns by \.\ildch the SBnl¢thods,cml b~ used t(}:genel'a.le 

filrm :phiUS. :l3y contnlSt.. nmthemnticnl progrnnmliug (Mf)) mndelstlscd for fflrm 
plunnlng ,gcnernle all 'optltmdl Jllun. ror~\ specIfied ()bje,ctivc fuuot1oJ). UShlg 
pnt~unetdc procedures,two or moregmllsctm be jncm~poraled into lllernodel tUJd :the 
Jefflcientfset of solutions, in tetmsOr tbe possible lrndc"offs between lhes/lgouts CUll 

beohtained. 

Usingsuchpnl'umetric rneth(lds ·of ·MT).n nUltlber(lfnpptoaehcs to generate tisk'" 
efllcietll farm plans lu~ve been proposed.~ sueh nsespected vn.lup"Vtlf'imlCe {u ... V)~ 

Ulhrimisntion of loud ttbsolute dovintion (~10~rA01,rarget .. ~1,Ol'AD and ltlClm .. Oitli 
IlJ:ogrttnln'ling (seeH.arcitlkeret ,al. 1'991.\VhitnmrcI970; Hazell 1971; Anders<ln 
1915; Anderson ctuJ. 1977: 'lizha.ki! 982 ~md 1'uuer :198) for nreview of these 
m.odels). SOllleof these methods produce pltms that are me'fllbers of the efficient sets 
in terms of pnrticlllat SE rules. However, Pntten~ llurdakel' und 'Pannell (1988) have 
argued that the ~umity~efncientprogtamming1 ('1,1131'), effective:tyn ref()rmultl(iof1tlf 

the l~amhert tmd~llcCurI( 198.5) llppronch,hns some important Hdvnntnges over these 
methods. 

Utlllty~Efficient Prc,grammfng ((JEP) 

AceortiillgwP(tUcn eta). (t 988) .cmpl()ying UE:Paliows idcnttfic·ntioo c)f un effietem 
sutof nmll plnns which includes aU potentially fnrmer .. selectublc options. Tlmt t~. 

plnnsin the identified efficient set domhmte those nOf \vHhin the set lind hcnt'c~ no 
member {)f t.he .t.argc( grmlp of dcd~ton llu,kers under cons.iderutmn could possihly 
prefer any p.lun outside tlleefflcicnt. \ct.. 

An ·attrnctionof UEPis the eliminatiun of the need to (lSSUIllC thut the fUrl'll income (or 
tlthl!f outl.mmc of interest) 15 t)ormnl1y distrihuted or thm decisioJ) makers of intcrc~t 

exhibit increaslng nl)soJule risk aversIOn us with quadratic risk pr()grnmmiug {QRP}. 



C;omplltcd withQItP, llUJhY~Cirficlcllt:SQlUlionS l\re superior ··~nbnsis o.f choice of 
{{(tm phms (J>mteu'ctnl. 1988). 

Obt~\jnit1g the cfficlet.lts.cl: uf: Illntlstnust llccQ.ssnrUy Involve tbouse of oil utility 
fUnction (or t111 llllproximmtrm thereof) whhih ls~t'msi<;tcntwUh· ftUll1et prefc.'cnccs. 
Pt'ntt (1964}.hnssbown tlmt 'th(t;(!ocfflei¢tltof ttbsolutc'tisk ~lversjon.~ '(it. uniquely 
l'eprese.ntsllH~ J)tcJerenccsof tl. d~clsion llUlkel' nndcons{!tluetltJy~ urcslricUOI1 on ru 
shonld c,orm$pOUdlonrestrictioll oll,OM,preJel:etlces (Meyer 1971u1b}. Such 
restriction-of the,Ol\ls ahsolute ,tlVcrslou 10 d,sk,tbnlls (hubnsis of both StlRP l\lld 

UBI'. Udlhyef:ucicnt l)rog.·~nU1jhlg utllis.es uotbn defined utility function tmdtl 

tl..1strieti.on nftbc absolute nS.k uversi.ou to l't.Irwesent.D~\1 prufctc)}(a~$ which effectively 
sc\-ves to further ll~lj'raw the efnciel~f; set. 

~rh¢more stl'iIlgCtlt 'choice edtetion of UISP lJ,npJies the lettsl cbam~e ofexCluclill,g the 

most preferredplan.\Vhcrc UQut:iUty functlor) CUll bc'eUcitcd or identH1ed. 11 
patr-lllletric program!tli"t v;. J~",:. l'H)'\'ulC.$ n rep, ·ihl.e optionf'or ohtrdniug efficient ntrm 
plnns that hnve the 'neSl prl1bnbUity' of illcludtnt the futm p.lan (within the efficient 
set) th~tt is most likely to be tlle tn()st prCfCrfC(l by t.1l.!:! indivlduidOl\1. \VHhhl n 
dofined range ()f risk 'lversit')n therefore. it ih possible to obtuin u Hm.itedsctof 
optimum fnrm p.hHlS consistent 'with farmer preferences. 

The UEr tcchnique,usoriginaHy prt}posed. depends on the definition of n sepn.tohlc 
utility function of tbe f{lrrn 

U::: P{z). + {30ft) 

such tbat the variation of the ~ ptl.rUfllcte.r may be interpreted us risk preference 
vntinti()ll. 111e modeJ is defitlcd as! 

subject to 

where 

A.r;Sb 
ex .. lz= uf 
and x :?!: 0 

f {Hld G =1lpproptlttte fUllcUons of toml ner revenue tz}; 
P =::; nsk preference VUfwtWIl; 

p = vectm." of state pr()bnbHihes~ 
A :::: nmtnx oftechruclll·cQefOClenls~ 
x= v~etor tll' dC.CfMOll varulhles; 
b = veetol'(lf nl:tS t'ocfficlcnls: 
C = mntrtx or activity expected revcnuelic; 



l' = >ideo tHy tllPldx; 
t;= sHlt.e .. wlse vcclaroferhel'ion ftlllction; 
0;:; vector of tlll.e$.; 
f;; rJx~d\costs. 

Alth{}tlghlh~ SlUl1e.iX fUllction (Schlnifct 1971J W~\s.c.mplltls.iso.d :byPnnenct t.l .. they 
n:lsoptovidcnn ~lppe.tlmxorQthcr stdHlhlc forms uf utilHyftmcUOlls tlullmuyhe used 
fot: l.JBP~ The..uSQ'of n tlou",restrletive function suchnsthe~aelltIY'proposed 11xpo" 
:l?l)wer{Snhn 199.3) isnlsoapossibiHty~ 

The met.hod t:lf gcnemHscd stochasticdornimmce ot sl(,chustie dOTnltmOce with respect 
to n futleUon (SORP} ~(;lmbinestbe use of a nlcusurc of decision makCl'pteference 
fll.lel"\:~l (absolute risKuversion) with n stoc·lmstic dllminaoc.c criterion (uldbas heen 
suggested .(Kingund Robison 19.81$ Robison nnd Barry 1987) 10 be superior to single" 
valued utiUty fUilctions or Orst .. order stochastic dominnnce (PHD) ulld secol1d .. otdar 
st'ochnstic dominance (SSD) Cor assessing risky prospr;cts. The decIsIon mnkerts .risk 
preference 1:5 defined by upperttnd lower b()und~: ~n the absolute risk,lVCrsi()11 

coefficient (Pratt 1964).. In formal terms* SORr: is ncritedoll thntdefines the 
necessary ~tnd sufficient conditions for the distribution of (.)utc(nnes· defined by u 
emnulnUve distrtbution fUncbon. A{)1J. to be pt'cferred to Hl11t def1ned by llnolher 
cumulathre distributitlll function.. StV}, by decision ma.kers with absolute risk .. uvcrsion 

functions thnt lie bet\vecn expUcitly defined lower (1'1) nod upp~r (r,) bounds (~llC)fer 

1977 b~ .King and Robison 1981). S:DRPe:un be uscdcffecliv.cly 1tl elhninnlc n .Jurge 
number of choic,es from cc)Usidemtion in cOlllpnrisOJl ttl the fUfltiameuud SH 
approaches ofFSD and SSP (l'ianoch und Levy 19(9). SDRF uchicves uhighci' 

diser1mi,muory power tbun other SE ctitcrin thrtmgh the introduction of bounds on the 
absolute risk uvcrsiollcoefficicnt. £n so doing, of course~it 15 ill1l1fic.it that the results 
nre valid only for D.f\1s whose risk averSIon fulls witll1tl the set hounds. 

For S:ORF, LIpper nnd lower (r; nnd r1) hounds arc defined It1!' I'a. tbe coefficic·nt of 
absolute risk aversion, such thlll , 



\vherc,. 
Ut)') !:;': :firstdt"<,d:vnUvc Of.01Q; Neltmttnu..;:M(lrgensu.~in utility (uncdon. UCy); ,uJld 
u'~rJ)=sec(mddedvativeorlbe 'Sntll(!1futt¢tioit. 

Rlsktjtcfetehce lshjdlc!~nc.d'by the dosreeof c()nve:xityotConc~w:ityrirlltJrJ.Howcvct:f 
it 'lbllows from tho mdotusofufiUty theory tbnt: thtsrt~UerllulO'tion lsdtdlued Qll1)tUl' 

tonposltive line~lr trn'Q.srontH~tion., The ,{(bsolute rl:"krw~tsjo,rl.foncti()tl is th~ sltnpJest 
lneUSUl'eOrcuty~ttUte thnttenmins £otl,stmu ft,)( such tl tnmsrorllllHioth It therefore 
proYides t\ (l.ulqutl and consistent :itldlcmiouc)rOlC' risk nlliludc (lillie decislon>tl1ukcr '" 
w'hetherrisk",proferdtl&{lJ' .risk"~l,verse,. 

The solution procedure ror SDRF.oCtK1rding t.o~1eyer 0977a.)!! ttlvolves tbe 
idCJ1Ullcnt:lonof some utility function uo(lt)whiqn luJtlinlises 

subje,cl t.o 
r, tyJS .. uU(yj!u'ft} $ 1) (y) (for nIt individuals) 

EqUUUOll 4 mnybe interpreted tmtJlc difference between the expected utilities· of 

outcome cumulative distributions ACy) und B(y). FClf n det1ned group of ·D1V1s fQr 
wbom the ruiniroun} value of this difforence l~ pos:ilivo, A(y) would always be 
preferred foB(y} since the exI)(!Cled ut.iUty of A(y) Is nlwuys gretlter than thilt of B(y), 

Amin.imurn difference ofzel'o implies indifference between ACyl und13(l1). A negative 
minimum. diCreretlce indicmes A(y)cnnuot nJways be preferred tnB{y), ~rllU!i~ 

is olternutiveJy ulinimiscd to determine whether B(y) would always be preferred to 
A(}l). Another negative minimum difference lhr this (ormulutloTl woul.d suggest U!{lf 

neither A(y) nor B(y} is ~th'lnys tl preferred choice or the DM& under cotlsideruli.on, 
Meyer (1977a) demonstrntcs how to llnd the ucccs.snry nnd sufficIent condlUol1sfOf 

some djs~~rlbutkm B(),) to be preferred or indiff(!rctlt to nnether dislribuUnH* A(y) fot' 

gIven group or 01\:Is. 

King and Rotnsotl {1981} provide a fbas.ibk~ procedure fbr eliciting the upper uno 

f()\verhounds (if tbensk Hversion funcllon wh.ich is seemingly e~lsier t.hnn uHemptlng 
cUclmtion or tl utility function. Fot' (he purposes of this paperhowevet'. the uppct uud 



lower bounds of t.he risk avcrsjon,ftltl~tJonare set~tt' x, 104 und 1 x lO,6i.respactlv~ly;t 
foUo\vJug Pallen et al. 

As notedbyLitland Chang (1'978), the ptQpet1icso(absolutedsk aversion flltletlollS 

derived from estimated wllity ftill~tlOtlS nrc dct~mlilled by the functional fotm. The 
nttractionof the SDRP approach Is Iha,tl'iskY(lHenUldvcscan be ranked without the 
necessity (01' 11 detnUed knowledgeofP1\1 preferences. Asnnefriciency criterion 
however. SDRP is yet to be inc()rpol"tlted into stfl11d:)ro Ml? Jnodels. 

\VhUstPattenet ~tI. opted louse a sepamblc1 sumex .. type utility fUnction! here ill 
contrnstn uJ'u .. sepnrable ncgntive expollcnUnl utilUy funcllon is used, given by: 

where 
Zk = total ne:t revenue for stttte k .. 
rt = upper hound of rlsk",uversinn function; 
d·:;:: difference between lower nnd upper bound (r2 .. r J) of risk~n\1ersion 

function; 
;\, = Ilon .. neJ5utive menSllfO of risk .. uvel'sion. 

Thjs functional fornl exhibits constnnt dbsolute risk nversion as income, z, incrctls(!s 
and rdJows variatIon of 1'(1 between 1'1 and "2 as the p~lrUmC!el\ "}",, is varied. 111stcnd of 
using linear approximation of the function (Dulay und Norton 1975; Patten of uJ. 
1(88).~ the solution procedure ndopted is the use (Jf tlon .. Unettr progrnmming with 
~tepwjse \Iuriation of "A. 

F(lr the VEP npprmlch, the problem is fOf,uulated us a mt1thematictd pmgrammiug 
problem of the form: 

subject to 

Zt, = !J:'x 
At'Sb 
x~O 

.(7) 



where 
:4 :; v.e.clo.r.t~r inpuf ... outpnt{!o\1fnCictHS~ 
1;1: = lQ'tnl \nel:t~vemJ\} ;for sude k;, 
.~ 'l:;i: ll()n~.ucgrlt1vCpfl.tnmeler; 

/)::;; il/C'ctor·()f;ltHS v~llucs(rcsource .slmd~'s);. 
lh =l'fobnhiUtyaf stnte k (subjeQ(lvely .~j'sstlsscd); ;\:' = vector. ·oructivit,jtjevcls~ 
cit; ;;; nctlvlty ,net tevcllU~ Vee«)t fot s.tnte k. 

~rhu ;~xmnplcproblcm in llnrdnkef (1979) is nd~lf)1ed ror tbC:PUtPOS¢5 ()f Jhisp:lPijf. 
~rbeindio(llcd lltobl.(un is. (me ol'ch()iQeb(tlw~cnuve ncrivili.es (whom. butl~y, seed 
grnsstpotalocs tlnd lli2iS) sul;u¢ct to 'cigllttlnnstndms. thuld,cel'enl\<wbctll*pot.fl1.0eS tUul 
:flig lhllit.'f) nod l:}boutnvuUnbitJly ov:e.rth.reellet'iods).De.f~rHsof t.h~5e oc!tivHlcs nod 
coustn)ims are give.Jlln ''l''lIlble 1. ffbe vector of nctlVitync1: revenues over ftlur stulesof 
nnture(eac'h oonsidercd to 'bee~lunlly likely) are provided In 'Table 2. 'the formulntiof:} 
wns solved using lvUNOS,.5 .(Ntmt~lgh mldSnund¢t'S '1(88). n uon",Utienr, mHj .. 
pnrutnetric ttlg()ri(hm~ with stepwise vu.rimioll oJ thumCJlSUre of risk nverslout A. 

UBI> R fJSlIlt.r 

\Vitll the nssumpUou thut thQ vector of aCIJvhy net rc'Vcnut!sl:epl'escnUng Um five 
activities given 1n Table 2 ur.eequnHy likely t.o occur fpmbtlbUlty of 0.25) Ul1d lhe 
further assumption that tbe tlegnUVl1eXpOuetlbnl utility function descfrbcd by equation 
6 closely npprtlximutesJ:)!\1 pl~fef'en~eSt the' U(,Uity",effieient. setaf farm .plnns f()( 

s.:ieetcd vulues of the pnrnmctcrt ,il! nrc provided tn ·l.·ohle 3. F(Jfpnrutllelur values 
tlb(;wc 0.71' there Wl\StlU significant chtmge in the farm pInus obtnjned, This result 
oceuts b.ecause, in thiflcusewitb a strnpHsttc . tnt1det. the utility maximising solution 
for n range of Jo\ver values of f'l is the Stl1l1C ns for the nmxhnis~ltion ()f totnl expected 
net revenUe, Le. t the lisk .. jndUl'ercnt solution. 



:'/};ble/: 1'((/ 11/(Ulfft1a(t/~t= 

Acttl'i(V 
Gms.~ 

Crm,rtf.(tilll Utili lUIS SlRU Wll(mt JJr{flc.}\ Sec«( '~(JmtmtS Pi.~s 

ha tu~ lin lin heild 

L~lnd Ateil lut 150 .~ 0 

l~imilC¢.rcnls lin 1.$1) ~ J 0 () 0 

tSmit Wh~lll h~; Ion .~ 1 () 0 () 0 

t,jimitP(lUtto¢s hn ?O a Q Q 0 1 0 

LimHPigs hCild ao ~ 0 () 0 0 J_ 
l",l,1bour Period .I h son ?: I '3 10 2 

Lllbour j>enoo U h 550 ~ :3 3 .4 0 2 

f.int1ouf l)~riod rn h 450 ;:: 3 0 l5 2. 

T(t/J/c $: V('!CfOr of ItctivitJ' Net llevemlCs, $/cwit 

Ar.Jiritl' 

State Whaar llarlln r1rass Sc.ed {JorattUls Pi~s 

1m ha hn Itll head 

J lOO 110 Jon 600 120 

2 2St> 230 son :\50 190 

:\ 270 200 JOn 1050 14L-, 

4 300 260 250 800 160 



9' 

.Between, dskt\version vailH1Sl1{' 0.3 und 0.6S, there Was signU]onfu vnr1ntlt)Jl ill thc; 
tl~ti.vity 19velsirtcclu4ed in the utiJity"eff'icietltproduction stmtcgies. SurptlsinglY1 
despite .ltt1lUch low~rsUlndHt'd dcvinUotl of ilS~XPGctedhotrc.vcJluethnn either 
pOlfltocs or pigs~ which were .co[\sIstentlyinoludcd in'h~ Ulmty,,~fficlcnt soIutJons tmc} 

the strong poshivecovntinnce hctwccnwhen(;uildplgcxpected net tcvc.nncs. 'rhe 
inclusion of bnrleynnd pigs tended to decline with l.l1ct'cnsing risknvetsi(Hl vnlues.. 
''rhe OQllVcrse WI1S lrlJc for gr1lssSeCpt mU1111sQ for potu toes whi.ch hus the hJghcst not 

rCVCilJlil varinnce.Not surprishlgwns tho inelusionof high leyels ofbarJcy nnd pigs ttt 
low'vuluesbccnuseof tho (owCtnetreVetllte standard deviations of both these 
~lctivitles. SUChll strfltegy wou.ldbcono fnvoufcd by the more .risk .\Verse farmer with 
cOflsequeHt lower expected (()tnf net revaHue •. (.:>cctcusing Jwcrsion to risk as measured 
bytllcrensing'A levels. resulted in the inclllslon of the rchllJvcly IUorc 'riski uclivitics, 
poWlOes nndgrnss seed. Expected net: revenue inctertsed with incrensing dsk aversion 
up to n maxhntull «)ptinmm) of $51682 ot u level of risk nvcrsion cqunl to 0.7. 

Table S: UEI» solulioll/nr selected risk IIllersioll valUI S 

Activity levels 
-Lumdn Whent Barley Grnss Seed Potatoes Pigs .Bx:pecled Totnl 

vnlue rtHl) (1m) ~ (hu) (lmndJ 
~ 

Net ltevcuue($J 

OJ)O 0.00 75.02 62.93 12.07 37 4825(;.75 

Q,(}5 OJJQ 73.35 64.47 12.18 36 4R3t7A8 

0.10 a.oo 7LJ2 66.65 12,35 35 4846!L68 

O,lS ().O() 68.87 68.64 l2.S0 34 4854(),W 

{120 (tOO 66.09 71.25 1~.68 33 48664.75 

0.35 n.oo 5537 81.21 13.42 30 49151.28 

0.45 t),QO 44.74 91.0 1416 26 ..tH)(vIIA3 

0:55 0 .. 00 29.14 10.5.63 15.23 20 S034()JO 

(),65 OOU 4.51{ 12R.57 16.93 11 5t49HAJ 

0,70 0.00 OJ}() 13276 1724 m 51682.00 

I 00 (lOO n.oe) 1:t2.76 17.24 10 5 I ()82 00 
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~f(m(c Carlo Prograinmillg 

hi ollder to evaluate {he Ul! progtuJnillJog results In n risk",afficicncy OQulext1 nuot.her 
mct.hod or gortctnUng un unc.onslrnincdset of fensible plnns wns needed. A .Mont.e 
Curln ptogrnllUllltJS (l\1CP) upprouch (Andl'4wson 1975, H)76) wns used. An Excel 
sprendsheet was developed to dClcrminent nmdQOl both {he Qrdct" of selection und the 
lcvelsofntnivHies intbc, sume J)hmningmntrix as shmvn in trnblc 1, 

III order to ~ntnhrproper cmnpurubillly with the !vIP results, some of the potenlhll 
ndvnntngesofMCP. suchns the rendy fuoHhy 10 allow for integer const.rtdnts, were 
not mode use of. 

A t(>tul of 100 Furtn plans weregcnemt.ed nndevnluHled in terms of the returns ttudet' 
cHeh ()fthe four states of nature, as indlcatcd in Tuble 4. 

SDll/? ReslI{ts 

The SDRP criterion wns npplic.c; t,() the form pluns gcnemted from 100 l\1ontc Curio 
(l\1C) siJmtlnlions (0 ~ h. s 1, Tnblc 4) and the utJlity~eff'icient strategies of urn> llsing 

gener~llised stochastic domimmce algorithm, l\1AIN~ dcsctibed by Rnskin LInd Cochnm 

(1986), The range for the coefficient of nhsotuic risk aversion wns $et as the same as 

for the UE pmgramming. None nf the utiUty-eff.lcicmt solutHms within thc denned 
bounds of ril'.:k nvcrston was domimued by the l\1C plnJls, nlthough seVet:l} (lfthe fatter 
were included Within the cff1cienl set of s.trutegies, This result is us expected and is 
evidence in support of the proposition thut UHP gcnentlCs a sct of plans that nrc 
indeed SDRE 



T{1.b'(14~·Al(Uj(eCllfl(),gCl1i1rtl(c'l.farml"JJ SlflttcgicS. 

At;!tivitvU~vcls 
oi~ls.$ . 

filM Whelil. U;ult.!.t,. See!1 l'ntl1!OOl! Pfgi' NRI Nth Nfb Ntt.j n[l'NRI 
1 7Jl~ 34J,M 8:479 Ii.M 43 15i5$:9$ M380!)!J 3('J49~21 1)90M;~l 4Wn7.51 
'l It,uO (1,9~ 108,18 .13JHl :H 41910.$,S (.(129(',22 :MZlom 48151.59 49QS7119 
:\ 8:t1·t 4·.01 5541 !UW 31. 4108:Uil 57S1l.m 31WSQ,(;1) 41)16:1 ~5 110749.38 
4 22c95 HM) 1Il4,9!) H,4:l 15 Mi5HU6 (J'l4(JIJ1 l~814,5J 47384(i8 48.5,5110 
!i 391 1~5<l6 2071 (116 40 :t~Hm2() ·.171081!) 331)2554 41.)418,91 40069J:U~ 
6 0,41 :t88 134M JlSl 0 4i9~tl'1 12144 to 264:11,55 43n~.2l) 47(i()t3"i 
'1 37,18 41,~(, (,'.99 351 M !JfJtH84 510;1'130 :l2B4"1(,l ,fS()!J.~.OJ 4:\(j77.20 
8 3A6 Hl6J41 Z694 J!!"19 14 l5E86,(V> .t5119"M 19101Ut 4'146994 42~O!].1i4 
\) liS :a 19 11139 it~J 41 4 Hl!tHfS 'UH4.4'()3 \ 3111R. 59 .47144·,0.5 .19060,OS 
10 4454 3Q.l7 SS19 Hl!)O a 1\89(il} SR SlOl!)00 11180,2.9 4(1471,&1 4 iWMJlb 
IJ SUtl 19,22 J80S 1t11 41 3U9t ,{,if ~'H6l24 ftO.t81 , f8 ~9S4SJ}(\ 4ti70rs:\ 
12 lAO 90'l l:a159 J6t8 In 4091 frl(j 1191j6,% 11593.78 486l)~'lll SU)4!'U3 
13 Ud» 8.·20 115,10 10$7 8 4M940Z 6876191 29'M5S() 4S~20 ,r) 41630.5'2 
r4 HHll 8,20 US,;!O mS1 s 464~J402. M~1(;HH 21J745,RC, .15520 :1) 41630.52 
15 J .,J8 111),:12 ::mBO 4lJ 50 '~~M1(rJ ~{)OS82~ 364J5,1.9 ·17086,tl/i 42219.58 
ll1 5.15 3610 8'll(J Ill9 33 M)O;tOOS (1511)7~UI 3(.Z51A6 ·m:ms'5 49261,9b 
11 14·5·1 14 '6 lOS 03 1199 II 41R'~SI. MMZ802 1500218 4900lJW SO()()7.1O 
18 7,60 11.$(, 9,~ZJ 15(11 :l itn42·2!1 (;2146'11 'lM,RI8 4ntO~n 4141RS4 
19 2S60 6.3) lOS,I).) Il13 15 410~5 54 679MS~ ;tJ64111 4')95244 4!JUiL65 
20 961l t6.S1 J6,.O~ I lS :\4 :m,(l960 5213799 3S9i3 M 4851448 4441Cl43 
21 tt4S Wl()t) J6n 311 36 1()I\]!J01 $t81945 3451Z7{) .t6428,2l 42259,8(1 
22 $.OJ 229 I3P)J J(}1B () 4145110 7J!i4H84 1.6'N/)7f ,1111it18 4121');6('; 
13 IZ.lI(1 1521 4105 954 SO ;Ho:l8W 5M77 54 4oM461 50510 OCt 41017 71 
2.4 792 10400 018 797 50 \!)\ Hl91 'Sl9ZI)() 18119 llJ 4385378 )71l4t}:lO 
25 83.68 H}l 5581 544 29 41flt/.14t 51414 ~lJ UtfJ54S7 4(116191 4()1\O,20 
26 473 95,Jo ·u~ 80 )J1 2,7 1~1714S $310910 CU)211188 417H04 401lH 81 
27 fl33 1391 U3.10 lCl46 :1 ·mnllCt (,1723'19 3W)(i04 474~6.l:S 41:)12'1('" 
28 18$0 33 ~)(! 88.82 811 llJ 4'\f)'8R07 M44JQ1 :J:t431.9\1 46542.l!(i 4C!50150 
29 l4.90 319 10184 1)81 14 ,Wlt}441 (IMUI ,~ ll!i87 ,1(1 4M1Z5,SO 41())OI)(; 

30 U,ll 11414 /1,59 <1 at) 4;! 314881h 45018tU 38546))6 41J6l70 41OS9.<1() 
31 5.95 84.:18 474:1 1224 ~I \!)61~ (jO 5l81~12() 'V)00542 4812201 '150.5532 
n S9A4 92t 71! 5(1 279 Ii 404Hl60 flOOO()OI:} 10162.30 4448178 4394869 
33 904 2491 10125 1420 12 inSl4JJ (!1lmuu~ 3'$41537 49312'9 4999711 
34 187 128,13 IlUS 219 17 321!(,148 45nl'72 1.5:\18 6{) 451~4J9 31)1)12.10 
;\5 5183 4(1.50 4:1.91 7.1l, 21 391t~()4 *i14428() 1%1014 49)18.62 45181 l,S 
36 4275 JSA~ 5466 '1 !i8 49 4flUl95 iSOt? Jl lSS.lfJU 4~)5()1} S5 ,wnn19 
17 866 60S9 1S(,l 483 19 40()()I 2lJ ~91(j157 19874/j'j 443H) 85 411815(, 
38 93 SO 3,25 41),54 140 1(l WSS742 !is!J240S 187498'\ 431)46.7.6 4586941~ 
39 o ~5 036 f~llt tS57 ~o 411M!} 42 n:U8 1){ 'U~g237 47fJH 50 50701 ,OS 
40 3626 2812 75.l5 m41 ;J6 4:l9llJ 16 61Mli I(J 17')/(1 ~9 49451) .'i1 4814091 
41 U.n :t21 12841) 1772 I ¥J96RM 71\)\4 "18 12iu}2.22 4141898 ~ln4{j IS 
Itt lS,R(} 929 Sf) 14 IIH:\ 50 4490804 MS'i.~LOO ;\5505 O~ 4812776 4!4148 % 
43 .10000 z:w 4116 lri4 Z() lH(}H 91 ,lbm 21 l!I;f!}(l27 4H1MU)~ 4$21'18.6 
44 7.2\ 10391 2825 I) 16 28 :\614979 <tINS7 U l')()I'l{IM 4840694 4JJ\IIi b) 
45 2J9\,) IS 50 9(102 1441J U 4411'i214 626111 tm .'\4,1I'i6'! 4CiR'if} 2'l 412l11'i'! 
46 4804 7504 19$6 1J() :t~ 15458.0S <1607lM! 40':MU71 4lM46lU 42'729 Jti 
47 2331 3tllfl 1"184 j':WJ I·. 4.1411 10 bOl60 III 1M4n7(, 482/() 'tb 4708RS9 
48 1.17 IOJ 17 :.n.29 1039 11 '~41;1118 452.23% 1857562 46:127 (IS 41218 {)t 
49 l713 10227 15()O 5.()O 50 "M32 04 491,tMClIJ 4l()lH41 1)0659 )9 444'1689 
50 411 86 nOB 7184 H>Zl 18 ,tH75 tf (110408R It\705.1l0 4841U~ 18 47467 ~9 
'). 1233 10.:n 'iO.58 97'1, "10 4140916 ~74~(} 89 \%1?'i~ *iO'S) tt) 4nJ2111 
"12 2211 1152 7l1'l 100!) 'm .rWJ'i 81 ()191l S8 37105.47 M~%IJ.'i8 4'lR7011h 
51 8~W~ 28 :'59 2802 '444 14 '7"iOI! :\2 5099187 4Ul4417 41)59.151 441Ht! 0:\ 
'i4 218.' 2114 9U6 947 J9 441280U 64260 1m :nn.:U~Wi 4?n,llD7 411MI!! 
5') 9911 278 124 ()1 D21 8 4Sfi."92 71254 n 10()lllO 4flHi ,4 4921f> 47 
56 1711 9229 17 4~ ;1 51 4'i 1542012 48!M'i 80 W,1(H 51 'lS94() ..'8 .I.WB99 
,57 wot>o 4JI 1549 202 4tl i8l%55 :'I14819t -to/H:') 44 4nll IJ2 4SNdti 
''is , ao 021 Ill) 81 17 III I:i *108M 70 -f076 ');9 12704 HH 4825851 5UOOB 
"19 It)\() tC)90 9IJ4'l 14 S2 (~ 4nooo 57 MMIl1 14()2824 't76l96R 4H2~()i1l 

flU 8456 3741 2488 11:1 40 '74~1 'il) 50iW} I} !I 41'1:\760 ~()27720 4Sl0S ')9 
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TalJ.lc·4(com*d) 

61 9(j,Z~ 30,sil :22,94 (),~8 39 $()I(j2A5 50051.45 40~31.95· 4!J0()Z.J4 4383'];()O 
Gl 901l& lAS S(hSI l,f.!S Zit !l9tSSA!9 S64.II,;S!} 35391.4'l 46777,l.H 44443;~1 
6l 14.98 7.00 1Q9;SI llt09 23 482:S.b8l (j~)409.06 MilO7.:U 48643;76 SUl7il!!) 
M 3.S9 2.84 12!U)Q 1(1,'23 15 51128(1.11 7.2631.43 33M3.'l3 4a5a~.2S Sli12i$9 
65 SSSl 8.,49 '14J6 SJ!4 23 43l9t)Ji2 (ll()2SJ4 :11341,84 4891()'(l1 47684·,3(J 
('16 4a:~1 ,sit30 42.SZ 6:61 ~9 39980.06 $$t37 ,90 40109,59 ;S023S;SO '16365.16 
67 4.24 1t8.6.5 HurT ~~J4 .20 33959;80 44430;68 3.8()1·9.Z7 4()S3(t1() 4Q?50.lt 
613 7.21 5.14 ),1.1.41 hil4 9 49Sl7,lS 71O.JZ~QS 3337A,26 48Z23,1:2 SOS3t69 
69 4~;OS .14Al 83:06 Ut44 :a4 44945.90 63605.19 36S9'1Jm 49352,(i5 4869!"',,7S 
70 81.54 4042- 53,63 4~H 30 40S71.,Ol. 5692.2..;(12 a~68()J1 49115.34 46n:t19 
11 8.29 65.;19 62.A5 tt'S4 '1 40(l4~,1S S4493U1 310$$.38 41214:1.5 44M(M9 
7~ 4U8 S(I.9Z ttS6 8.05 '9 3429s,n 43.613.3.4 41O~l;61 4!79Z1J)O 417.2.8,14 
73 0,3.4 bA1 110.37 t4,IS 44 4801Q;$·J '70088.80 13474 ,$9 4'7'165.21 4!1S49J9 
'iit :2.~.S4 1.&3 lJl,QI 11.62 H 4·120l,·lJ 6895~.1G 31151),08 46Sll.!:!<1 48684,n 
1:5 11.51 69 .. ,2 11<11 0:94 16 31313 . .35 :57()O(i:91 ~6S0{):J8 41612;;63 406Z:US 
76 82.1(, 110 4WUi 400 so :\998.8,21 56$,ti9SJ6 3g801.~4 48159,'Z$ 4(1O~1,O3 
11 5$,26 I:i.'.U MAS 4,{)S 14 41540,18 61 52.g . .!i3 3079(kl<i 44763,70 44657,14 
1$ 72.23 51,11 UU)O 3.011 $0 36$79;00 49;!Ot.18 4.i128:ln 50SS(kS4 448:9.1,86 
79 :/')4,90 2.95 ;11.,16 4.40 26 39593.D2: $otSOHlZ 39275,04 4S88!l:Ol 456.39,71 
80 O.Ol 5576 1Z.J6 1201 41 419U,49 62044 .. 64 31SbUl6 49,610,04 4g113J)6 
8'J 89.S9 1035 46.58 3AS :tl 39510,10 SS:\'sI;t)(l 39040;Ol. 49104,64 4516(l6S 
sa 49:68 6SU 14.)6 $.,:11 :50 31950:9$ SlSlSO) 4~03();S1 5~J03:01 4560~,'9 
83 '16:73 2$,89 4~.48 390 M ;;\9227.56 S4n5,43 391HUO 49101A~ 45S6tU5 
84 l~.I.~ 'lM)S 4132 ttl1 31 39969.()4 $4'2M"'19 4049554 .5040'134 4(jl79 Hl 
&5 43,M s:tSS .m.47 6.ot ~(~ 391~~t2;2 55439:16 3S5M.t:i9 49Uft13 45135,58 
86 9.~' 31.53 9(),16 TO$' 13 4ZS19S7 63881,;)1 l880932 ·44241,1..5 441)4Q.3(1 
S7 5~"l9 3S.04 $l10 740 31 4.1356.52 S7S21Ci2 39391.79 5()OOJ,~t 41(j(i17~ 
SS 48.49 ILll 7609 9.06 33; 43862.35 62~44;M 3111881 490.56 .. 38 48()10:51 
89 9::62 2;01 1~,34 tS% to 49759.0J 11544,(.'1 3.l:40l.t9.S 4RlR:tS4 50114J~ 
90 lt74 4 .. 96 11519 7'st '3 44S39,Ol 6713·9(Jl 2619946 4:l3()1~1 45671 :~3 
91 ;a(U3 4LIl 1213 mgl :w 4'\81731 6173060 37684.41 4964413 4g2HI:~7 
92 1417 34.5> 83,)0 talO1 16 451~308 6408881 36(i9Q.41 493M98 48831,83 
93 {U3 5544 (10,92 352 to 4001U,l ()ll'3{} '8!) 2SZ19.86 415049t 42.048.56 
94 H14 '11,:19 62.26 lJl ;M 31109112 56319.21 30498.l4 44211 .. 1 42;310;06 
95 9(,.20 4:n 44~3 4.10 20. 3StH~61 't2S586S JlJOlOJ1S 4srmt56 44tl.5()~3 
9(t 0,59 52'15 1468 12.11 46 4426619 (,254881 1134Z4'1 49.597 .. $. 484llt7S 
91 3666 12:;6 1.S59 9lO SO 436011. 6lS10,14 3(,5:~1.99 4S438S2 4711314 
98 7152 $494, 17(1(, l,"~l 50 3M7136 4991015 414449': S01l0.2U 451')(~U6 
99 '5649 t~.1t 12,{)8 8:n 25 41295 . .41 608.5;2.)6 1163899 492218:1 47'152.~t 
iOO 0.61 \29'33 18'.17 j.();3 38 311m,Oil 469S·t91 .:W)6196 45851 ~5 4014612 

l Net Revenuc; CNR. $)subscnpts denote stutes l (0 4m .. descnhed in 1.!ahIc 2. 
2 RotUlded lOitlteger values. 

Conclusion 

Risky decision OUtllYS1S in ngricultund production 1m5, totl lurge eXlent* suflbrcd from 
analyticul techniques mc()nslstentwith nctual DM preference structures lmd 

cumbersome computational pmccsses. As observed by Patten cl af.. the objective of 
any programming ~IPPt,(H1C'h tn nsky farm plunnmg, sh()Uld be the identH1cntion of t110 

smallest set. of farlu phtns wbich includes the utility mnxi.mismg I)hm. 



¥oungetnl. (l979)htlYeinrerredthntchtmg¢$lIlobjccnves.Jrtrorm~tdonnndattitudes 
could. ,mnkc·n 1D~1srisk nVQrsion ooefll<llcllttlllClusi.vcnloving tnrg~t"tove and 
RobisOl} (1984) demc>ns(nlted however. 'thnt: for incomes ,closn to those ,typiO.j.lU~ 

(!xpeci:encedby inQivlduals) risk pre.f~ren¢.¢s 'are ruther stnb'Je~ \VilsonlmdUidlTIrtl1 
(l9S3)ulso eot)clude\l trftcr studying Mllln~S:Ptn sWine f!lrm~rst'lhtlt l~lnjodty of PM's 
frill within t1 relatively nurrowhntldo.rdskuversi()tlspnce~ 'By impIJattU.on, tisky 
de.oislcU· tlppronebcRy such .~lSUap ,tlnd g,J)'R.:F, using 11l¢nsntcsoflndlv]dtlUldsk 
pr¢fere,Qccs to d¢rlvee[fic14ntpl~~ns1nt~ ,ph)Usible~ 

iThe iJ.npUcit *hypothesls' 1ll1~t governed, this evnlnutlon was that if the SDRFeriterion 
pe,rfouned ns proposed by Meyet (197111,b),tbcnthenJgohralc fot'm·oflhe utiUty 
:futl.ctiohsbould be. of uoconsequence Hl :oaF formuhHlonsover nspe.clfied: rnngeor 
absolul¢ (,isl: nverslon. 1~hi5 would .trppcar t() have been proven lobe tbecase for the 
speclflc .exulnpleconsidercd. 

FitmUy. the sltnpleevalmltlon pursued here \'vould ttppent .to SU8Se$1. thnt botll 
approaches <)f SJ)R[: nnd ,(JEP may be regarded as eqtuv~dent hl fhe results obUtined. 
U8Phas th.c ndvmltuge howeve,r;of producing utilitye.filci.eul strategies (hat are 

SljRl~ ruther thun just stoehnsticldly dominant plans thut may no.t nccessnrUy be 
,~d1flelent. Suehaconc)uslonhowevert'StUI temains tentativeuntU .morcdgorous 
cOl.llpadsonscan be mude using m(')re comprehenslveexnmples and n variety of 
algebraic fOPll1ulations oflbe utiHlY function .. Scope for furtberworkincludes 1) 
theoretic.d proof of the relationship betweCJl UEPund S'DRF; 2) brondercompnrisun 
between the resultsofUEP ttnd those from such other npprouches ns NfOTAD,iarget-
1'10TAD1 QRP and mean .. Ojni programming. 
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