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Eff4lcts of 'ructlcal Rc;,sponscs n nd 

Ross Kiugwell 

"'estel'n Ansh'ulhm Dc,uwtuHmt of' Agl'loulhwc 
AAES 31th Aument COufCl'CnC4l, lJUivcl'SUy 01' Sydney, Ireb 9-11. 199J. 



Abstl'nct 

A dlsototu sttlchnstic pl'OgrnnullhlS mmJ~1 of the t)muing systom of thu onstorn whontbolt of 
\Vash.'rn Australia is usc.d to oxnmluu tho orrcct ot' tnclieni rosponsos nod risk uvursfon on 
wheut supply. Includlng within-sollsetn tlwHonlthnnses to whom nrQHS docromms tho own
pricu (llnsticfty of supply. By contrllAt. introducing risk nvo(siotl hils no consistont offcat on 
tho ()wn .... prlcQ OlllStic!ity or supply. Th~' impHontkms ror supply mmlols ute dl~c~l~scd. 

It\h'udllct (on 

Scverni uuthofS. particulnrly froll\ a thoOl'Qticnl pUrSpl!ct!VO, have hwcstfgutod tho offcut on 
product. upply or n form mnnngcr's nUlludu to risk (0£1, Sfuldmo 1971. Just 1974; Ishiil9?7. 
Chllvns III It! PUPl'; 1985; t;'rnsol' 1986; f'npo nnd Ju~t 1991), Receiving 1'1\( loss attontion has 
heen the v 'fuet of If'''tit'aJ respnnNu8 or ndjusnnonts on produ(:t supply. 

Sn fnf. rusoardl nn ll'lctical ducislnn-mak.tllg in ugriculturu Ims focuseci on Input uso within 
single enterprises. Foe C'XHllll"!tc l NOl'dblmn. Alun~dt Mitior nnd Olcnn (1 (85)1 Mjeldo, t)(xon 
and Snnktl (1989) null IZoinurmnn, KWlItl Clwf tlnd Johnson (1 (90), hllve fllucllcd nitrogen Input. 
Thorton nml1)ont OWN). Stofann\), Mangel find \Vilon (1986) nnd t\nUo (1988) hnvo 
cXltt'ulncd p~stj(!ld" USIJ. UCCIlUSQ of thuir 1\)cus on input UfiU, thcso uuthors do not discuss tho 
outp\lt riHninclltfon~ of inctu'\ion of tnr:tI('al duci8inn-rnnlung fur inputs. 

Thl"- pal1cr dt.'P"fts from thf,,'Sl' prt.'\'intl~ "'(Iulll's in two impnrtnnt WIIYI\· Firstly. the effects of 
la~:lH:allh..'dsinn"'m.lk ing ilnd r!l'Ik tlVcr~ltHl on ntHpul response und 1~!vc1\ m\! cnnslchm!d. 
St.H.1lndIYi it v .. hnl~\ .. ! ,Irm rutll\,lf thnll a sinAl\} nlll~rprts\.~ frurt1\:\\'ork fnrnlllj th<l husj" (If tlli~ 
study Sredficnll)" thHi papl'r (\XMt1in(.'~ Ill\! dTc('1 of \\'ithlrl .. .,~'IlMIll tactkaf dC("lsinn ... maktng 
:md fI"ik uversion on farm luv~ .. 1 wheal ~upply. 

The in\'I.'\liuutinn of furm WIH.\itt t\lIpply '\ hilsed on iI mud!.!! of the farmirlg ~;YhtCIl1 or (he 
MCl'I'cdln regIOn ill \\ft.'stcrn Australia (s~\C Flguro 1). Ttlt' farming Hystcrn Is dCIi,~rihcd hy 
({logw!.·!) und Parln{'" (19H7) nod Hw farm modt'J of IhHt sy~lt!m is dt'M.:rihI,HI hy l(ingwall. 
MOrrl'\oo nntl Bathgate (19\)2), 

(Figurt' 1 uhuut lwrc) 

In the Merrcliin r"'ginn moqt farms possess n mix of f;nl1 types, cneh with diiTenmt pl'Odu(.'tion 
parameters Ilnd Illanug~rnont ruqulrcmont~. Most rnln fulls from May to Octohul', foIlO\·v\-'d 
usuully hy n summln drought from l)ucclllhor to Murch. IJupcnding on ruinfnll inc.:ldcn(:c, 
crop Ii ll(O sown as lHtdy lIS lulC April and fiR hlll.~ lHi curly July lind arc hUl'vostcd in late 
NOV(mlht.1r t.o oMly Jnnumy. 

Crops includo c(..wunls (mnlnly wlwlIl) ilnd Illl! Icuumo crops. Ilipitlllllud pent;, L.ivl.~"tC)(:k 
(lcn/sislulmost ontlroly of slwop for wonl lind moot production. l..llluhlng is in Jule uuwmn or 
<mrl)1 wlntuf unci shouring is In sprlnu und uutumn. Shoup IIro nUl on IInnunll)l\slUI'US tim lng 
winler nod on it combinntion of crop n.\f\idlWS nnd dry nnnunl pnstUI'CH tn I:lurnmcr. 

r:nrm oporations lI(U hlghl)' mechanlsod und most fttrms unl fHmHy owned nml opunltod. 
Contl'net. unsuoJ lind occusinnnlly pornmtlcnt labour u~Rlgt in mnoy fum. IICtivii h,H,. 



ThQ fnrm model uSed boru {SIt dlscretu stm'hllsU(ll'r()l~tnmmtns (DSP) model cuUod MtJOAS 
(l\,'t)(hd nt' :Hl tJmscttnin })tylnnd Agriculturnl SY$tcrtt). the snUunt fcntufos of MUPAS nrc 
its eOJlllfdctl\titlt'l of: 
(I) cHmntio vudntion nnd its QtfQCI$ t1U producUtm outO()O\CS, prices ondrctutJ1$~ 
(U) the fnrm munngcrts ndJu!1tn1cr\ts to dcdsfCltlS. 

Althnugh thm'L' is uttc(lttnhm-, us n fiCtliOn unfolds liu'murs (lUn mnku odJuntmcnts 
ttl ~()mQ of their dcci~laM nm1 thorcb)' ftlVo\lrnbly nltor tho Impn'~t l1f thllt soaSCUl 
on luoclu'~ti(\Jl tlnd profits. ~rhu dogree elf ndjustment is normnlly limnud by 
pruvious decisions. 

(Hi) product [ulco variance nnd c(WntJmwc· mld 
(Iv) th~~ mnnuger's u\!(milan to risk. 

As n nSf) mod~I.l\itut'AS cnn incorpmutu vHrious nbjuctivc runctlOns nssncintctl With ri$k ... 
nCUlml or risk ... uvu(sO form mnnngcmunt. ()pUmiznUoll fs through ~iUlecthltt -of on opUmnJ set 
of furm ncUvHlos "IWlilO nctivnics <lmw urnn the fnrm's Ihnlt~d resources ur soil nrC(uh 
ftnum .. (;!~. nHl(:hincry nnd Inhnur. Includud in the sct of opthltni IWllvltics nr" (locislcms ubOtIl 
rutn(JOIl Sc1C(;fltlll ()Il Citt~h soil cross, udJustfntmts to crop und l,,,sllUro urons in ccrtnln Sf.IIlSClrlS, 

hv .. ~stuck numbers and flock crmlpn~UjHn, Ilvostock t\!oding and husbitndry in (mah type of 
s~~ns,m* nu.uJhincry (Iud lubnur u~m tn Ci.l~;h SCUSOllt ngistment un(f grain ({turugu, rCI·tili~(lr nnd 
gtocklng t'ute d,~clsi()ns nod \\nrking (mpHnl tcquircm~nts. 

Tlw Hl~·tjc4d or udju6Ulhmt HpHun~ HI ~n.'D.,\S ft~lute to tt pnrUculnr sommn or S(~t of SUUiMflS. 
The mlJuMrnCtl\ tll)lions fcprt:!sl!tlt n S~lt:tlnrl ~tul!C in tho docjsi(m scquun(!c. In lhis su(~ond 
IItUgC, somo Infnrmntion it. known nhout tho sensn" nnd tho farmer nHl)t ch(l\}sU ttll'tHll{o 
ildju~tnwms to fmm plHnfl. tu ml.m.HI~l.l prom (If uHltty Ul the flg,ht of this informatiun, In muM 
.. 'illiil!{j ~n UU~ Mage tho slullSomll .IItillc '" known tUtti tho farmer tlwn lhCtHi pwhrthihsHc product 
pm;!.' information, ~nnHJ of whkh IS tondilHlnal nn thl,.~ "It'usnn ",hUt: 

In Me OAS there Ufc (W~.'t fL~!\Oflr) "u~fnt'lcnts !lnd most uf th~M) IIttl dcrlv~l,1 or spcclfil!d in 
Iirm.wd '~ht;lct~ HWl d~,st'nhc tht1 datil and H"'ltUl'upHntM of' th~l modal. The datu mput nlo for 
MUL>AS t~ ()\'(!f l MB dn,llh\,\fL1 Ul'\l \\Vcr l~ Mn of ~qucczcd sJ't'c~uhilll.!ctS. Tilt.' rnmh!l 
~.~(lIl·lprISl~f) 226~ Ut'tivlllts and t 4(14 l'Ou~ttltlnts The sulvtn,g uJgnrithm us.~d hy MU1)AS is 

AESCJrt , n htH.l~H vcpunn nr MINOS (MUW.\~lh lind Sllun~h.'rs 19H3) fur mH~f(WnrnrutcrK 
Snlutmfl SlHUlflgcnumt nm' n.*purt wftt~.ng flfC ~tr('ornphsh«.!d using MAHO tPonncH t \)90), II 
progl'ilfl1mu tn fUf:tlitnte III!.! ,'unnHllt of mathomnticul J'rtlgnunming mmll.'ls Slid! m~ MUl):\S, 

to MtH)AS dimutfc vnriutinn i~ I\J1Piuxiltlnt~~d by nino (h8'~retc SQiUiOIlS. Tho "(Jasnn typ~s and 
their chl~!'Uficuthm ctmrncicriRtic& ttl'C njv~n in 'rnhJt t. l)c~vrir)UClfl~ of Ute daw nnd mt'fhnd!l 
u:~lJd tn c(\'~gnrts" tho sl1n~un"l nrc uiven in t<ingwcll, Morrumn "tHI nnth8nr~ (l \)1.) I) 

Crtthfo 1 fAllout heru 1 

I'rtJtlucf price "(tl'lflIt(~c mul (Ol'(lr/(1II co 

An uxnmlnntiotl ef prtct] vtlfiiUlt'C!$ of It tonuu of mputs nnd fnrm 11rmluct~ from 19X I tu 1 \)lJl 

ruvcnlcd Shut. in riml t~mhh furm~rR hud fllCt!d UttJu flUe\) vnrinnco rut' thefr mnjnr inlHI Ii of 
repairs nnd mninlunnncc. uHu.lhincl'Y, hcrhlctdos find furtni~crs. f~mll WiU; the t}>'CCpIiUh. ny 
C(mtrnsl, fnrnl(!fN' main cornmmliUos l:UJch ns whent. Ilvn shOt',p. w(lnl nnd lupins. dif;phtyt't! 



tllnfkod pdcc vMlnncotHoncQ. bOCq\JRothl.\t1\nln S(lurC~ fit priCe) rJslt for .furmers wns tho 
vorinblc t)rfc~$ they fccuivc.(lfc)r thcftnu~')f cmmnmUUcs, only produ(~t price vndnnau fmd 
covtH'innctJ wns included in MUOAS, 

l'b\,\st) \'ut'itmees nttd rov:\rlnnccs :'fa ''\lrr~uUyr¢l)fcSQtll~dhl.MUDt\S by¢ushtlow tows nun 
lQinescnt C(ltlUll0tUty "riccs in nny StOUp (It flvo YCMnbDtwcort '9SJ~8~ und nnm",,91\ Fnrm., 
81l1!) prices exprossed In U'S9.~)() dollnr turt\lfi nru rccMdlld rOt whom. hll,fns) nVQr20 sho(,m 
Qlns$.~~st burley. mtl~h (lenS nndthtllCWl)ol clnssos. Some lU11in prices nnd Rnla prlcQR for some 
~bc,"I~ Clill'SCS woro mtjus\t\d f,)t tho offects or somu SCtUiOtlS. It fs wld,,!y ncknnwhHtuod UUH in 
S(!ll~(.)ns in which sheep r~H:d is vcry fitUll'C:U, fnrmQJ' dcnumd for luVinJi f»Ct<U1SCS nnd f'nrnH~Ni 
quit nlufo, shuO:l~ 1'hosu dcci$imlS by rarnHm~ C.flURO, in f,hog&) SC4\sons. nn incnmse h1 hlpin 
prit~c~ and n lowilring of $;heut) prkcs nnmnu tmst-fot!!<OIlSQ (.mtugtlrl~s in pnrticulnf. ;thcsu 
effects nrc indurlcd in MUIl/\S nnd H!prOsunt n lundifictltion of' historiol.ll J'rjcc~ only in lha 
few 't~a8tlnS in whi(~h shfjcp fced wnuJd ht' very ,,"nrce. 

IUs.k tn'crsirJn 

The rcprc~ontnllntl ofl risk :lwJr$i~m m MlHlAS is by n muthud duwhlt)cd by Patlen. Hflnlnk~r 
ilnd }l.umcll (1 ONX) um! derived {nun \vnrk hy tJmlh~~rt nnd McCort (l~lg5). t..nm\'I.~n (Inri 
McC'IInrl tlflphcd tlt'lfl~lmllllr 1'm.'Ul'ilnunhll~ tc'~hnlq\J(;lS to mnximisc diroctly oxpccll,:'d "UHt)', 
f)ttUIHlI 1 tanlnkL'f and PUlUWl1 fnf(l\\~d thl.~ Mlmo nr~proach us Lmnhcrl unet McCurt oxccpt that 
lhcy ilr}f)lt~tt hnc.!ut' rauu.U' than nun"" llU'~ilf pwgrnmmm!; t\~(.·hnhluel+. Tho U'tmlmcnt ttl' tilth hy 
PattC'll. !JM(hlkcr ttnd Pmuwlllnvnlvt'd Uw IinctH Rvgmcnt'nthll1 01' th\.! utility function undo 
unhkL' til"" l.amhlJft nntl rvh;,(~mJ tlwthodt I\,'tlulrcd tho uOW) function 10 b,~ ..:unCflVO. Thlk Imd 
r\tl~tfh.tlon no the utihty functton WIlS tulvl'ilhlt' s'n,,~c it unpU~~d risk nvarRlun, the risk nHUnde 
mUM '~(.lltunnnty uh!'lt'f\·(.~d amon.g AU!ttndlllll fnrttlCffj (13ond lUid \VorutcrI980; Onrdsloy nod 
) hnn"" 1 ~)87) 

tn MOI)/\S itx fincnr Y;~Sllhmti art} used In dl~finc U t'unstnnt nhNo[uto fisk UV~~rt'llnn (C"AR .. \) 
utlH~y fum:Uoh In coch j<'Hl~nn, \\uh the ti.:'nnth or ~Nlt'h tlugment helnH t:·cmdmmHll em th~ t)$rC 
of ~easun .md ns!\ul.!littcd tH'HVlh r~llurns, Pn,wlom~ rnnthfHnat!cnl rno!u'ommins mndel1'; of 
,l.gnt:ult\lru! rC!JulOlI of AU!i.ltralm IM\,\;' mt\ll.:'f ns!uul1cd risk n(tlHrnlily (~·U \Vi('ks und I),llun 
l<11H, Uoll ct lIL H)8~) or madlJ Uw CARA i\Ji.MHl11)linH n~n!ilt"'r Ilnd PHI'I~ 1!;)Hj)2. Tho method 
u1tcd here tu IOf:orpmntc rililk fJa~tJr ;u'l'unHml(latr:~ dJfft'·rl'f11 dl.'!trt'tJiiI Ill' ri'tk tJ\'t'tI'iWll nm' 
llpprn);imutc~ throu>,;h hnl:itl' scgmcntlltinn the follOWIng {lhJc<:hv\.~ huwUon of mUxUlUtmn 
(lAI'\·\·H~d utility: 

n 
J\·lnx r~i(l}fx)J I:l I p, (l ... c -PXt) 

tul 

where x, IS (he relum In nUUlil!;CmcrH nmf ('arlitn! at tllrmlnnl n()(h~ t, 
Pl bt the I)rohahiht)' uf nCt·tuT~'Kt' uf cndlnd ut tcrmilml nndu 1. 
p 1S tho l'rnu;o,.Arww cucrnchmt or nbsolut~ r i!\k UVL1rsinn und 
n is Uv: munb,w (If hH'rllinlll nmkfl und L\t(~mlli 45 (thnl is. 9 wl.'uthcr stnt(lfi hy .5 
(~riuo stnteti). 

Strntcuic flt~tivfUQI!i In MUr)I\S include rntnUnnnl hmd \lS~ Ilnd sheep nHuHll1cmcrlf UI.'tfVltfCh. 
In nddUimh'h~J'c un: sltnfenic ItcUVHJcs 6~tHng erupptng muchln~'y hlYC8tmtmlf flrnin "tnru!w 
Cnl):Jcity nndthQ inltlullevul (If' ~Jrnin 8ttm~d. 



.AcHvlty cn~fnehmt$ .,r\l mdtlu~ m~f:~m~UJ\$()nt TtH1SUC\~i'f(orl.1nt$tncl~~(luQ5Ullmt~8 of 
p~~stm~c snlwlh In t1Uch fypuQr St~llson. SO.UCIM$ nmltnlnUonllhnsonnd Ct.0ll )~J~JdB fC)f oneh 
g~n~nn. liOn 'olj\~S undrotnUoflllhnsQ. 

Taclltnl m:ti.'ilit.s 

4 

·th~ UlCUc,ll Of ndlusuf\~l\t ()llUmUt tlmtlht\fMntmnuu»urmny $J()llshl~r within n SCl\son nr~' u 
mnjor CUInlmnutH or MUI)AS. ~l'hQl~)cu" otU\cUC1\l (If,UonltnQ,h~dud h\ 'MUI)i\$ cis wlthln
sunson nHu1ngcrfnt t4)gpuun\\ t() wcnthurrnthcr fiHUt· n1mUI8t~shlltQ$rmt\SO Hl wUhin .. sct\sO" Jlt(co 
,,}mnS;"'5. 

(liven some inCtlrmnUon nbmn.\ht~ stlU'tof n $.ct\s.of) and ·lu()bnbiHlles or nssoclntetl ftnlshc8 to 
~an~nns, n fimn UHmnsar '~'m duvintu frc)J)t ht~ tw"rnnrurmstrlm~mt by ptmnlfng som(' whhfl)1I'< 
scasml lueticnl (lpUOmh r~lt ~xmn'lhh pun of n '.iltm SlrntcHf mnyc ho f{) mnintnln t~tmtfuuml! 
p~\8lUro on n I)nttieuluf soU eluss. Uowover. in R~msons highly fu\'ourohlQ for Crt'J.ll)lng. n fnrm 
rnmmucr I~U'Y chnosQ to ~mp nil or l,nrt or HUH ROn '11nSI) whIch wmdd of(lltmrUy be in pnstufu. 

gOHno udjustmcm opUons hnvo ml hllpnc~ in lho fnUuwlntl yt~ntt nCf>rU8ctUnUon nt' Ihosu 
ndjustmullt opUnns r",quires nccOunlh\g f'\f both HIott fnmnl )'4Htr tmd Kubsu(}utmt YtUn ufft'cts. 
b\llhtl yuur ... ·rrcets nra thu clumgcs In hlllUtS. Cl'~tl\i nnd production that (lCCUr tn tho )leur (If 
uttjw:.tmct\f. Thus taplnt!tng pastufo h)' wh~nt would melln l1ccuul\Hng for thl.: mH cbnnu~~ ttl 
UlI'UIS. Gosts ;uul f)mdu4~thm 01' hn\tin~l om~ ~'xtrn ll\~ctnr4J ilf whent nnd onu lU~8 huctnru uf 
pnstu.r~ thou sp~cHlcd in til\) munion. 

Std'£i~'(IU(~nf effects of ndjus.tmQuts rcn~~ct the (lm( till" nn\i.' y(:nrt~ dtwhlUon frum u mtllthm 
tlluy huve ~nQtt3 U)8ubsCflUUll\ ycm~ on the soU fl:niHt)'f weud hunhm m tm1fls dud Il11Hfuf{J 
o\,uiJuhUtty. l~m oxnmph~. in n wl\"IH/piUitUfU rotatiun, r~11lncinn nl1t~ h,~c'nru of pnsturc with 
wlumt mn)1 m~rH\ in su\,s~~q\len{ ymw~ l~'ss 111lfiituru pmdnctlcnl. yut lower crull thHhlcldo C()ijts 
thnn uSRun1cd in thl.! stundy stntc whClltlllfl8Hm.) rOIUU(m. 

The hlcticnl m ndjlututHmt oJ)Uon~ rcpr~slmtcd In MUJ)A~) UfO Inud usc urea ndjustmcht. 
nUichlmny nnl! luhnur lUljU5tnHHlt.S. »Iwcp Uvcwoluht dtwhtth'n~. "heep nuishlH.H\t. l,astute and 
stuhhlc mntlnlJ~mQfit, (~rof) fUI'HfflQt upt)UcnUun tlnd IUI~jn rc~dfng. AIIlhc80 mijustmont 
n(!UylU~srolllt~ tn cUher ono St~Jlgon t}If1(~ Of n ttmnblnntintl of s,~nsml typt>s whfdt cnnnul he, 
diftllnuutshcd III th(~ limo u dec.fsinll Is miuh~. 

I~nr thu snku (lfhruvUy ond h~cnu~u (If' H~ fmpnrtunco to whent .1UI\ply, onl)' th~ tuctieaf option 
in n1t~r crop nnd r'n,,~uro nrcns wifhln 5ummns III dC'it~I·:hcd. Hc;ul~~r& nro rofcucd to J\lnuwcU, 
MnrriBCH\ nod llnthualO (1 Q9 J \~ 1 (JQ~) for d~l~"rlptlun or thu nthl.)f hlCti(.'1l1 rcuturv~ 01' 
MUllAS. 

A major ndjuShtHmt option for mun)' fnrmttn; I!; to uH~lr the unM (:,t' eml) or pnsture. pnrticulltl'l}' 
on sandy lonnt und Chl)# soUs! dCl1tmtflng un tu~,mmnnt cnndlfinns. fn tho MUOAS modol th~' 
mtjustnlDUI options for chnn~lfnu ~rup nud pmHuru nnmn nro mninJy rostrioted 10 thruo (!ln8i'l~!l 
ut' mmdylnutll or cll\y soli find hwolvu 1111 s~mmns uxc.U),t SCU)'olC)JlS 5 nutl ? (~!J,o Tullio t). 

trhl,) difficulty (If fcprosufHh18 th\1 fuitior t\l1d Subl1Ccllu,mt yunr (,(fuets or ndjusUuI.' wtntfous f1'1 

(lOmllmmdUd by fhl! ffUn nun ml,justnH,mt tlctivitJus fU'U sPQcH'iu tn tit" f,husu ()f' rotuticltl us well 
ns thu cotnlion. Irluuls. it is tlot onlytUrforuHt In foplnce rm$tun~ wtth whoat in It 



S 

'puS(ntQll'+Uit.u.rol;pnSftft~,"~JH~nt; :tOl.tlUQrt 't~tnlU·" W}'~Qt/~Vbj)I~t!wh~~V,~n~I'~terotaliolbbmfh~r()fs 
m$(){\ diff~f¢fiC'~hlrCJ)I~cb1S\h~ first \'nthurmnn\'b~$Qcand.IQtth~1$~(,mntJ:tfiU1Ct: ·lhfultbU' 
fniru,consccutivc yentll£:JmgHm,r. 

Uuvh nr"nMJJltsttncntopHol1¥tagolhur· w.lUt<thoJr ~t(nlm,nlon tUtd (!OS! tnfiHficnH<:)rl~wJthhtn 
'~Mgt)n nnd·l'~t\)s·s 8¢l(~OJl$l;nrcdcscdbt)ditt· sl;r4nd~hl,,\(llrn()$1 P~mrr~)ulthQs~nlc~ft tltO 
suh8cquemly fnCnftfOrntud: 'In ,MUDAS. 11.~Qnuggth~g~qp,ontoof~etIS()fltf~O$ltt 6ubsuquct.tt 
yuors f$unkl1owfh¥>rt~<:ts in SU\ul\l{IY~lnt~OUtSlltQ$prt!3ducrns$nn$Qntu)ns<mut WeU;\hlUd 
nt~(,~)rdln& tothcptabnbiUty(}r occytr~mcourtho.$cu~nnfnwhiclt thg ndjustrntlrnpc~ursl 
ntlccUVt~ly MUl)AS tunnJtn~thcnh\Qt sUtt,~ft otmmitC nroJ~rutododl(~(~ faHnwQd by ~n~PQc'od 
8c:umns. l~cndeJ'8 nro- refurtcd to Kfngwalh Morrison und, QnUl8nt~ {lP9nCOralnhornUon ()r 
ddstll(;!'hndl~f' ruprcstrtllins hnl:r .. ·y~nr cftocts whllinMU1)AS, 

In tht& pnpur tho Crt)pscrmsidtwcd in MUl)AS tUu whont undhlllJos, Insm",~sCI\!mn8 ()tl eme 
goil dn~'s, tmbsUtuHon botwcoll Jupinsund whOllt is un nt)tfmt~ 1'bo oxciuslonoC OlhcrcQrcnl~ 
(.~miuroa s.ttlection O(wh(!M even ttl vary low \lXllactod f>tlocs for whOM. 

It is hYTX)t!tasizcd thot ttt on), t':xp~ctcd wh~ntllriC¢, u fnmHu'·s nbUity to ,nltor cropnrCtlN tn 
fcsponso toscnsonaJ combUt)o1ol wuuld. relnth·C ~u the cnRO whuro fluch nrCit ll(ijustnlOnf WfU{ 
not pO!lliiibl(~. rnist! UXP~Cl¢d whent )'Iclds pl~r plmucd hcctnrc nnd ntlnw grcnt(,w t)rt)tll to b~ 
dl.'rivfJd from whcot production. This IthHftY ttl nUer crop nn~mj withIn S~tlSOrtS would .• it is 
h,'flOHH!iftu(l, (t\I~C th,~ hnportnm'~ of' fmnsnnnl condition~ upon pl'oducHnn d~Hitlsltms llnd 
Jc~s(m tho impnrtnnc,~ of oxptH:tcd prit:es. "he net result would bo ttl ta.duce the f)trrncrls 
whc-,u Ruppty rcslmnsivonoss to tho (!)\J)cch.!d prh!u. 

Mc.hndolngy 

\Vhem I'mllrl)· responses were gUllerntcd using v«.H'slons or M(1)AS Ihm rcproscntud twn 
different c'omnmdlty price periods: 198112 to 19R5Ill "od 198(,n to 1990/L l!nch of tho so 
ycrs;unti of MUUAS cClntnimuJ nn.",ful'm prices nnd costfl tlmt typified cnell period, wHh these 
prices nod cnsts rc-cxptcsncrl in (,lonstmHi CJH9IOn dollnr term.s. rhe finH period wns 
chnmcten;.tcd by rclntivcJy hfl;h gtttin prkcs !tut! I(m' stnblc wonl t1rfcc8 whcrclHr tht\ second 
p~rh\\~l dl~phl}tcd vnrluhlc \\'on! prices thilt were ltltlslly histnri"nll~1 hinh ralaU"o \0 Ufdin 
priC{IS. ~rhoso two flfltHl scenufi()!\ pruvjded the ,)ficO ObScfwlUons for nU Cllfm f.(oduct5 nJ'liIft 
frum whent In effect the pricQ ur end. (mmmodtty Wtlb dcscrihod by S prlC(l observations uf 
(~'lnnl pwbabilHy of nccurranco. 

Agttfnst tho buckdtor1 of <meh price licennrio wh~tlt ~uPflly funcUnns3 were gcmwutud nssuminu 
12 hypClthutfcnl uxpuctud On-rUml whcnt p~icctl urrnnuod in $10 1'(!f tonno incrcnnmls (c.g. ~)(}I 
toO. 110 H.19£). 20()). Bueh h)lfmthcttcnl expected prico wus hnsed on 5 rri,,~1) ohservnHmv; of 
C<lulll Ilwhnbillty of nCNlrfOncu. Thu prlco vnt!nJlco t'ortlwd l\y cnt'h sut nf' S pd(~\! 
obs~rvutinnR WitS the 8ttnH~ ttl ullch O~pt~cted price tutd mtu<lhl,!d th~' observed nctunJ WhOM 
price V,\:riUol': I of the pL~riml.4 

Opthnul MlH)AS fllrm phm~ wure gcncrnlod III cHeh f.n:pot·t(Hll)tlt~o nnd nc(!mmtcd fm 
pnrticuJnr modol (.1hnrnctorjstjt~g. ThU$6 dmm(!lfJrlstiCfi included dsk fH.mtrnJ fit' ri!lk (wer ~o 
mnnngamcnt plus thOl1tCS\HWO ot' nhSlmt~1J uf opUons to ndjusl Crnl' (lnd lli\sturo nrf.~·HS within II 
sommn. 1'ho filCtotinJ cmnblmHlon of I>ril Q Ilcrind (2). risk nUiwdo (2) nml MUll mJjtmtnwnt (2) 
mennt timt n!together 8#(~x2x2) SUlll)l}, fuuclitms woro estimated. ()uudmlic cqUlltinus were 
tlncd In tho wheut pri(:o nnd ('lullntHy dnto using Ot.S. Qundtntic cCluntinns wero tll~n flttt'd tn 



tbuprh!~m\tlwb\llU ntPJt·\!t\htr 'O\vn~~d(l~(lb\HtJQUy of;~l)pPl~' ,~qtbpnte~, wcr",~nltultnut1nl 
',Mtnt)l~; J\lQfinU. 

'rfHlC{\~~ ()t :tisk 3\1t.)rakl.ft W~.S hila~d(m nPtntt~Arrow'niQn$ut~ l)tf\b~')hHuri$k '(lvgrslonof: 
0*000003 •. "'llsn\QUnUtQ tO~O~l)t~ssutlnSfl~(l~f€l&.l\\t1tnetOJnll~·\) d$kl\VOtslnn Wn,$fr~')t 
eXAmlll". U/18 htth~cm;~ nf·rfsk ovurSUt\\"I~t'tlQlllUnkr4lt'tho~~tlo('l:9RSlGtb 1)Q90/t. 
l\$~\Un(ns nrcn odJustmuntwlthh\ SQnStms, trb.is,manfl"r~Cmllp~\r~S ,l\lYmmlt)lywith tho 0/70 
e$,UmAf~()t Unrd$!t'y utld It(tfti$(tf)S7} C()f ,th~ whQ9t~$h~{)Ptn~iJ '(mdhttfJss'tfum thendc of 
thutXlh unity v~\I"u u~CdbyN'cwbCJry lmdSHaUt~ (:1'981,), 

The CslinlMtJd wlnmt snpply functhms, fnt tho pricopcrlQdR 1,9S111ml ~)aS/6 nnd 1 9Sf)!? to 
1990/1 ute shown in F.igUl'UI\ ~Ilnnd 2b nnd (n~st)CIUlCd ()Wn"I'flc,Q olmnicU.y t)rRUl~ply nnd OLS 
(!stinuU~$ ure Us,ed In Tullio 31 ~thu ndJlUt~ad R:2 vnhlus urognmlQtthnn 0.94. Most nr tho butn 
ct)offiuionls nro stgniflcnnt and nmst ufthc rtttuduquatimls l\rCi wunkly ~\.rvUlmmr. 'r!Ul 
Ul1oxpl.HmHtly high ttl vtllucs udsu from thu modal's ;\bUUy to rUllrUSQI\\ hlcromcntnl ehnnncsin 
Whont producUon. orton mllfhomntlC.l! tlrogrnmmlng (MI1}.tmdchl (If" .fnrmtns sy:itoms 
pmchlc4 vury dlsjolnfed stop runcUon~ nil gUlll1.1y rUSt'm150~nnVi{lVot. MUDASiuoludc8 '1 soH 
clussus. cuch (mmnwnly wUh H) roltUiuu options, plus theru nroJ1TogtQ.Ss,\vo yicldpormhies 
dutcnnh\dd b)t lho length lmd lllcUlth of cmp sowing. noprcsontins such c:mupl\)xity or thu 
furn'in~ system gonon\fe~ $moolhor supply r\lncU()m~ nUl» tho~c tYJlictlU}t derivod (tOm Mt) 
modo Is. 

Ov~r tho nurind 198617 to 199011 shuep nml wlmillthms were gonumBy hishcr f!()mpitn~d to 
HlIl ~Hlrtier period 198112 tn t(J8S/(), Thuse fihuop und wonl ptlcu roh\liviti~R InfluQtwu tho 
f,uslHon or tho whent sUPllly curvc~ in figuros 2n nneJ 2b, uft'uctivol)' gcnuruHng if luftwllrds 
shift ()f thu wheat sUPl"Y curve in thl! lot1uf puriml. 

(flittun~N 2n nnd all nbnut fwro) 

In hoth pri~c p",rluds tha ~uJ1J'ly curves I'm risk ncutml fl\tlnngcmcnt including nrl.la 
ilcljwmmu'ls bring fnrth thu gnmtest ltwol of whtuu production. 1~t,lnl(winB nr~'n ndju::HnHHlts or 
intrmiuuinu risk t}vcrsiun shirts sUI1Ply curVON leftwurds. Tho strtml~cst tuftwnrds shin UCCUI'f\ 

wlum risk nvufshm is itHrnduccd In t~nmhlnntion with Joss nf nnw ndjuntmunt. 

Tho rodu'~tlon In output u,,~ucinlod with Il\clusiml otl risk uyurtlion i~ n common finding in th(l 
Utan\lure. tnvostfuntfna Wh~H\t SlIl1Jl.ly ,'ospouse in tho Mulleu n:stnn of Vi(!torin. Onmnnn 
(lVSI.) identIfiud furmur~ to hfl nVOfSO both tn prico nncl )Iluld risk. Accorclfngly. th~st$ fnrmcn. 
ffJducud thUit wh~nl pltmtmgn und l)roductlun in rU6pnnso to p~\rcylvud yluld nnd prluQ riskM. 
Other IltucJies (el} Ishii 1977; \Vilsotl. Arthur nnd Whiunkur t9mlj SohU'f 1983} ohm show 
uutput under uncottnhu)! tomlinn to b0 smnllur Uum output givon tmrtninty. lntruducinu risk 
nvur~icm, uhhough uffocUna thu pusHlon uf tho produuHml rosp(.mso, hus no (J(lIlsfstont offcct 
un tho (lwJl<;<rprlct,) ulustluhics of'suPJ,ly. f.3y cnnttnst. Including aron nclju5trm.mt cnm;islonlly 
duCreUfiU5i the nwn,..pricu ulflsUcH)' of supply. 

Tllu cxpJnnntJon fnr fhls nndmg thut hwJuslnn uf wUhin-NCitSntlltnm udJuslml:tU ruducds tho 
price olustlcity of sUJlply rusprms\) I~ Uicltld by cnnsidurinn two t'nculs or prien ulu'\llcity. 
Cummt.lllly, pr.(co uillstlclty of fiupply ((~) is uX(lrtlascd nSI 
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W,bOf\1 thQ«lllJdQ) I)OrUOn tQr~m~ t.n tho. $lop~Or rQ~pD"~tv~fiOS$'ut~~mplY tuvd~tllmnSQ at 
SnUlI)lcmonus whUu thQ (OIl,) porUon d~s"tlb~SlhQ:$hift,r)t)$iU(lnt)f U~u~Ut)I))yrQ$f)tm~Q, It. 
d~oHnc inlhu prtc~ pltmtjc:ltyot~ sUl'P'Y gun b~ cnus,nlbyuUbr:r n ttQct"nSl) hlSlot)1) (ftlV,rQ) nr 
n dgbtwnnJa lUJpply shift (OJP) or sornu comblnlltlnn"ot buH.. 11jaUfQ$ 2u<nmJ2bgh()wtluu 
inclusion (,)f wHhln~sQ:U;tmnrcu ndjtJSlm~nt dflOS s~nL\rntu in rl~,htwnrd$$hirt in th~ sutlply 
rcsptmsu. th,)r(1hy tcduolntt lho price tllIl5U,~most)1!$UPVlyt 

(FiSlUfCS 3n nml3h olmut h~ro) 

Tho rtsbiWl\rds shlf't ()t sumu sUPJ'!Y curVl:S ods\,)$ frllnt $blrts in UlQ nrUU$Own m WhUnlllH 
shown in Figures 3n oud 3b. ltoWUY"t~ sumu dSlhtwnrds shihs in S\tPI)ly nronot mumcfntod 
wHh shiftN it\ th\l MQO sown to whunl hUt mlhur l'mm l)rodU(.tU()J) h)Cl~llS0S enusud by moUcnl 
changes to crop IlfUns. l'~or uxrmlplu. UlcllcnJ inorunsus in WhUUilltURin s~'ns(mn llkol>' to 
prmhU,lt\ high ~Iulds (scmmns 1.2.4 "nd u) nltd ducJl.ms~)S In WhUIH Men hl othor gUU$mm Hkoly 
ttl produce low )'{\.Ihl$ (scnsnns8 omit}) bemat UXl)f,lctod when! prmlU(~Uon POt ptnJm~tl bOl.'tnnl 
nn tho soil cinsst!s sut,fcct to tm::licul ndj\lsttllont. rrhus for finy u,;pl).elud \.'Vhont prlec to thf.' 
nml}\~s cunsidered. thcso lncticlll chimg\~s in whnlU Jltt\U ucnumtc hJuhor cxpcctud yJoJda pur 
ptuutctl tu.H.!larO on those sulls thun thoso nchhwud when Hlclicml ndjuslmants on thoso nnUs nru 
J\tH p()s~dht~t On n form bM\S lhis ylold mIYnmug,~ uunblos w}u.uU ptoductlun nnd Uti prufUs to 
nu hlt~hct in tho cnsc wh~rc 'ncticnl ndju5ImuJ\: Is PQtmlH~d, thoreby ucmmntng n rJghtwnrds 
~hifl in tho whout supply function lind n ~~on~j("luolltinJ losfHming. nf Hm suppl>' clnsUchy. 

BlJsjd~s thL~ ri~th\wi\rdli filul't or tit!.' wh~nt supply mINes thule js uhm. purUculnrly for tbe pri~~ 
Pt!fiod \ 98 til to IOR5/6, u d!Jcrollso in the ijlnpc nr ruspnt)sivoncss uf sup,>}}' to priL~1J chnn!lfJ III 
flnll1ph.~ m~M1S (1.0 thl.3 tll'ltlU eutnl)unwn). '1'0 mJllinc the rcnsnns for the )nWI.\f ,\rh~o 
rcspnnslv\HH~8S t\!qult\!S n hncf di~(.'u,..~iun of tho OJ)Iltmny uf the suppl)' n.mprmst\. 

At vt:ry hiUh whent prices Hl(lst of Ihv urnhlulunt! (c,g. 80 Iwr '~tml) is ,""unmHtud to WhOill 
pwducUon. so the muio twncl'it uf' tncH,,'n} udjustmonJ of tho whent urun is to {wold Inssul'\ III 
puor sutU:lonR (6~~mmnS 8 and ~)) 11)' t\!du~:jml whuut nnUts un the honv)' cJny soil c1ns~t'~ Uk",}, to 
yield vt:ry poorly in !'mdl YsI.!Il'.lOIl'i, lIm\'~Vl.lrt because )·tolds tU'U luw In Ult~SU !mnsons (It' th~~s~' 
snil <.:)nssas nnd b(.'cl1uso thest' snUs only comprisu 2.5 pur Ctml nf nn uvoruuo form's urnh,,, 
or.:tt. th'" offoct of theso tn"Ucnl nclJustnltmlfl nn uXJ)Cch.Ht whont production is small. ny 
CUnlfl\fil. ut Inw when I pricoH ll~ss lund (0.». 3{) PL\t c~nt) is commith"'} to whllut productinf) nn" 
th~N uru signiftcunt henOnll~ of tnctlcnl ndjustmcnt uf Wh"fH Mens. Felt Uh'l in scusuns 
likoly to prochwu hjnh ),lulds (Reasons L2.4 null 6) Inrgo oppurtunJsU,: hlcrolHmli tn Wht'iU Mi't! 
IIfC pn~tdblu. parlicuhtrl)' nn tho simd}' It>llm nncl lwuvy dny snUf\, In thl.1SO SCHsr)llS iI\l'n~USl\S In 
wlumt nreu aro supp(Jrt~d by hl!lbt1f pasluru )'ioJda tlltn nUnw hlMJuu slocking rufOR. Sht\op Hrtl 

movud into hluhor 8lOckjni~ mle sHunUnns fohmsiu!l thuir formul' UrIIZ!JlH huut fnr ,,'topping. 
The.ao opporlunis.llc Int!fcnaOij in whcnl unm jn the honor summns m I)\\' OXpo(~tcd W1WUl PI'h:l\~ 
rosult in 'hH~jO IncrQIl!\c~ in WhClH prnductlnn, Tho dU'J\)rcnt honenls (h,lriwd from 11H'lk.ll 
ndJustmunt of' Wht\lU nnw Ol hiSh versus lnw WhoM prlct's cnU${) som" c()n"'\Jrnt.!m~tI of the 
supply rusJlonsosln tho wllh nnd Wit/lOW nrun ndJu~tnH,\tU L*flSt'll. ttnr oxnmplu. numBs I'm Iho 
'10HL;;a 10 JOHS/6 pricu aurh~~ show somo cflI)YQraonco of till' supply respon»os In tht) willi nnd 
wllllout MOil udJustmum ':usus os tho UXI)!"wtud w}lImt prif.~t~ h)(:lfCnfllJs. Associnlud with thIs 
COJ)VUfUUUCC in tho leasur slopo (lhu clPIrI() compommt) of thu suppl)' CurVU8 thnt Jucludu Mt111 

ndJustrmml. Il'ho IInrlltHll), or thcao supply t:,urvus with thult fnhoront ohonucs in ht;n~flIs from 
Inctlanl ndJmnmunt or whuut nrUll moot} thnt lh\) f)um mnnugur iii fuss ruspnmdv\J tn chtlnl11i~ in 
CXp~\ctud whum J,rjcus. 
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OV<~Nlll. HI ntty SIVCft J(,\Vlp)IOfWhUM f)rfeu~ thilfncUUyto' u(fjust wlumt ntgl~ wtthhHl ~unson 
t~tHts to Jur,:fUUSO UXPllOIUd i'urmwhout ntOu (tulnUVI.\H)UI\\ crm", Wll~rO tb~ filQUily1s1tl(jktuU) 
and It mOt.u doflnHQJy lngrousQs oxp~ctud Inmlu. client •. 1.' p .... ur"~mlotly l.\ftOO .. 1\SllU.lt.J\.U!t .... lt .. \O n(.rrtlSA 
\lm~pnS (Hut ~oU Ql!\S$I3$ mnklnu thu ronn mnnnuursUghUyJQss t~SI1()U5IvQ to\11nmSQs'hl. 
Cl\puctud pricor. 

rhu finditlU Uml inclusion orwhhh\~I;Qnsm\·nrQn tn1JusumUlt reduces tho ~ti~'Q Oh\5\h~Uy oC 
$Upnl}) rUS11011fiU Ims lmlmrtnnt rnmlficntlnlls fm othur sutmly: rosp()n$u ntmncsbll thl}~bnsll<l 
on ,wnrmnHJlrh::t( nr nwthUtlHHftHtlln'ogrnrnmfnu(MP). In mnny Q(lSt}S, thu tOpcllRomnUcmnf' 
supply rosl,ollSU In ocmmn\olrlo muduls mi~h\ blllmj)ftlVild by inclusfon ot~ vnthlbl~s thut 
'Illpturo thu IIkutnto(\d ()l~ withln~Runs(m !Hljustmunts m CH\P urea. t:or cxnml,tthc·mss". 
soct(cuml nnd thnu-st)riufi dntn (11\ tho CO I\\t\HmCUmQl\t dnt\} for sowlnu wh~'m nmllormummrc8 
of :mU tnoitHut'O In curly autumn cmfld hu vnrtnbJos worthy of IUCJhlSkm. Ovon pwxluft tor 
thos~ vnrfuhl~\s d~rivud fN'~tn fnlnfnll nnd ovnt1oroUno dtHn (.muld h~' \)80rUU1 hUtmlucQd, I~ut 
~w supply mod~ls, onu Implh.mtlcu\ (1) t.hus~ fusulht is Ilm' theso moduls $houltl nhm CnphltQ 
some ol' thu hn!lorlO.tu IlrnduoUon rnmil'lcntlons nsgo~lnt~d wilh loclmUna wlthln""sQlumn 
Ilclju~tmunts tn form plant4. (lth~~rwf8e th~H\U modols risk ()vQrl!!f"gHmoUns tho tIricu uhuUlclty or 
suppb'. ttl pl'netlc!') this wm.lltl menu dm;iun!uu modals tu duscrlbo clhtltUio yftrJnUcm und 
production rcsp(lnS~)8 tc) such vurinlinl). 

Tilt.' inf~nHl(,.'U fmm thts litudy that n,'8(!iU'f.:h~H'~ who tgnor~ (Jft\wts of withfnMsuHsun tuettenl 
mnl1au~n"Hlt mllY (lyt\f'·\\~tlmut\.' tlw lllill!\Hclty tlf thlJ whl!ut suppl~ r~spmll)u nlso hns rl.!l~wnnt~~~ 
to tI,'s("ilr\'h or innnyntJnn 1U\~lJfi~nwnl utudivs (u.g. MUl'lulun ot nl. lORCh Hdwllrds Hnd Fruubllirn 
19H4). Many uf tlws", glu(fi<.'s druw UpUIl (.!sllmntos of own-t)rlco ~1i\~ticltllJs of tlUl1ply. SOI\\O 
of whwh trW)' Il,~cd f\whdnn to hwludo th" influonco of withfn-R(Jtlsnn lnetlcnl ncijustmout of 
Wh\.'Ht nr~HI, 

rrllhl\! :! ",bout horu) 

Tht' t'~tlrrHtttJh of nwn"'prll'1.1 \'lil'ltkHll!t-I of supply (pf'tlduction) glvon in Tahlo :1 oru mosH)' In 
tllt' Iflcln~til~ rnnue (I.e ( el) ilnd IH'~ ('cm!iislont wHh thn!itl g<''J''''rlltod in olher 8tudlt'H tblltHll1I 
Tuhk} 3; porhllps nnly bucilus\l tht'f(l I~ n wlth~ um!~(J oll'upott~\d Cl" ... tWltitl!l1 AdmllK ( t.()HH)\ 
for CXitftlf,lc, fJvlows flvo f.lUppJr stud/ttl'! (Adnftlt'l I tJH7; l)"whw tH ul. t QH5; f1lshcr llnd Munro 
lUHJ, McK.ay, Luwrom:c IInti Vlrtsluin lux3; Wit'kK lind l)lI1nn 1(78) und cnmnwnts thHt Uw 
differences in their OIIlMllt~lty \Istimnlch tHO "Indkillivu of tho curnmt luck or conscn~us 
cc.H\t~Mning short-run ti\lpply ulustldllus for nuricuhurnl cmnmndlll\.l!i In Austrnllu."(p, .154) 
H(~ couchldes tllftt th~ (Ufforum,>I!~ UffJ duu ttl thu vurkHy of n[lf1roi\(.'ht~s lIud dnta tlSf.~d in flit' 
studicb, 

('rohlo:1 nbnul horo) 

Pandey ct "I, (19HZ) IIlsn show how tlw pl\flml of datil can nm~ct ~lillilil:iI>' 1..l~lilllatl\S> T)wv 
foulld Rhon ... run nmllnnu, .. nm ulmitldlH.m of' "!lUft>UI\tC uurh.'ulturulliuppl)1 In l\lIstrnliu 
inl.'H.Hlsud ()v~'r tho pl~rtCl(1 l lJSO ... l 10 I '17S ",6. Itu!;ults til Tullio 2 nn~ l'unsltilUnl with t1wu' 
findings fmmfnr fit; ttldsHcity cstiUHttOK for tho prku thJrtnd t ~)HM7 to '(Nfl/t un~~ Hrvut"~r tfllln 
tlHlS\l fm thu purlod lC)H1/2 to lOB5/(). 

Pm Imlh pric\.l Jlllrlo\11l ullhlH rumuvlnu Ihl,) fm!lIlty to tneticull), ull\.)( whunt nn.HIIl (\\' 

Intrmllwinu rlHk nvofslon shift" !)UPlll), curvu~ llJftwnrdR. Thl\ tllrnnUN" luftwllnls shift ()(,'C\lfl\ 



9 

WhOrl. risk uvortd<m is 'ntr('d\t~od in cotubfunUan wUhloM neuton mthtstmQIU. Inttotluotngdsk 
nY\Jr~lon hRs no ~nnalMtmt 4lftu,QI (,mth\) .tlW'l\~prl~"'QI!la,.onYO~S~lPf)ly! lly c()ntr~sltJncludlna 
nrQlll\djnstmcnt dUctQU~Q~l'ho()wl\~prlcu\)l'\Rt'glty()r S\JJ.'()I~ r(}r\hQCt\R~S nt~tisk t\uutUlUty 
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p\!flnd nultudu tlrun elasticity n b t 

ndjustfUlJnl of SUllf}I)' It 

~~\IiI!_ 1Ii!- ~.II'. 1tistt-'~'ltJ"~i;'r , n , 11 ).M:' it ;('1 

/lrmltli'lWn 

ll)M) ~2 to Nuutml Vl,lk ()~J 5(.5 6 ~'l .... n.uus:! ()\)() 

l \)H~!() (2.5H) (O.nOH) 

1 t.I,S t il. to N~l'n\1 No O,C\ t .-",H6 14'(N ""O.026J (PN 

19X5l() (3.03) (O.UCI() 

19k1·I
':; ttl- AVCfNC Yek n 5:! 1'l4 t 1.:19 H,Oan5 OQ1 

t W,5/tl (~.W) (n.Ol}f)) 

I VK 1'2 to ;\Vtmw No o lll) ·..:lI5 \5.30 ... 0.0;291 0.97 

IfJH516 {3.ll} (0.0 I ()) 

P)ijfJ'7 I () Ncutrnl Y(.H, O.H3 -Hs ll.27 ... n.n 14? O.9H 

19lJU/l (2.63) (U,O to) 

tCJM(l7 to Noutrat No 1.0J Nt. 6.HI O,n014 O.()9 
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IfJImr! tel I\vcrso Nu 1U2 26 7.1H n.()()j t 0.99 
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198 t/3 m Nuutf«l Ves IMiP 259 7,35 I!'! ().<)OS4 0.95 

198516 (a. gO) «(),()oO) 

1\)8112 to NU\Jlrnl No 0.70 ~349 16.04 .... O.()30S tUJ8 

lU8SI() (~.l2) (CM){)7) 

1l)S}!]. tn Avurst '''lc~ 0,(>5 ~17:,t 13.00 ~(U)242 n,QS 

19H~/{,) Ol31) (0.010) 

ItlfU/J ttl Avtuso Nfl 0.'18 ~443 '15.32 "IIO.02S0 Cl.9? 

19H5I() (3.27) (().OlO) 

1()~()/7 In Ntmtrnl "ett lJlI ... 73 8.4~ ... O.Of)43 0.98 

l")\lOll (2.42) Hutto) 

I ()h() '''1 tn Nt'utrnl No llh 10j 4J')() 0.0164 n.9H 

J t)tJOll (!l.S?) (G.UtH) 

1 <)'sh,., tn AVerS\l Y~loi t .fH .... 39 7.3l) ... O.O()OOS 0.98 

1990/1 (2.26) co.oor» 

I ')X(.7 to AV\~rSl1 Nn t 12 71) if (if> (l.Ot 17 O.tJfJ 

199011 (l,l)6) (CUm?) 

................. ~¥~~.nf ,,,MIII .... j.-- j " .~u ~ ,. , ',_ ~ iii ~ .. ~ ~ , 

a Hstlmntc~ for n.h IUld <: from th~ filled qu"druti'~ 0 '("~ U 'f hIlt .... cPl or A t;;t A + nP .... cl·2; 

where Q is whent production (tumwsl. f) is thu nn-farm whQut prk,,' ($ Pt'f mtlltQ) in cnmuunt 

198'Jl90 dollars and l\ i~ th\) nrcu l'Io\\'n In \\h~nt (Il1.R·Uln~$). 

Sumdard crrur~ uru in p'HcnlhuM~s nml udjuSlcd H l .m! nivl,ln. 

b nlilstkHy ~gtlmlltc", Oft} (,~nfcutnlcd ill Sfttllpto ml.'IIUS. 
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