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t. J.O'OoI\.l1 

DePirtment of ECOnomtrtrtC$ 
Ut1fwrstt'lofS\JInev. H.s:W ... 2006 

Thi$ paper considers the mexlnriaing behaviour Of small competitive ftrlM e~ 1n the 

PTOdootion ofvool alMflamb3 • joint producb. Groups ott,.. ·ftrm are tmumed to flew 
ICCIm 10 the 18rna stoobt3tic techml00V entl ere .umeet to be txpectM utilitymaximiaer8 

"tiM mwt chco$e input levo13 #X MI# . A numhr of 8$$UmptioM ore medo in order thet 

tnputdemaldsan lie expresaed 1$ trtCUlble fUnct10ns 01 the mMn trw! wr1ance of a raOOom 
return. Too Mimmum Roaem Pnce scheme for wool eoo a pertial1smbprtce atabiUs:etion 
~bemo IrGtncorponted into the model. Expr_ions for the producer velflre effects of 

ebGl\gC$ in the degree of portiel1emb pritt atobilieetion ere derived. 1M mimettoR of tM 
peramcten of tbaJllOtlel1s dlscUS$ed. 

* Ptper to be presented to tbs Australian Agricultural Ecooomtca SOcietv 3200 Annual Conference, 
It Tro. Un1wn1ty~ february 8-11, 1988. fir4ncial support from the Auatnl!&n Meat aoo 
Li~tock Rnearch 100 D&velopment Corpor$tion is gratefully eckno'tfledged. 



tho, 11mbtllJUltr, itl»","Jed Of .laroe ftuMhr ·rRreltfiYlly Jmall end MgMvcomPi\itfYl 
ftr.fllCfng. bill .... of unctrtatntvict tilt JmlrtpndUct10n of t.tn~ .... Y031.Sl*iftCil1U. 
tbltteutpub Ire. jotnt_Mat1c1u~8n of1npult which must llechoMrttiefore eutputpn* 
orttnovt\ (IX,"'). Of ~tirll WOOl prica uncertailltg1. currtntl, *_ bt ttrtAutinUa" 
\'Ietl Corporttto" (AWC) through thl tdtrdntotrtUon Gf. Mirdmum ~rvo Price 01RP) ectwmti< 
1b1$ paper 1smotiYNdbV cans fOr I nd~n 1" larabpt1:e u.rtt1nt, tbrougia tht 
IJmfrdotrttion f/f 111mb ,rfceltabllfllffon .he ... eM for example Ostlvf. ( 1983), HcSporren 
(1984).r.:IScett·~n (1984».Tbe ",erf. t ttMRtiCil OM -tMrtlult. of th 

empirfcel.ppUettionoftbe .-1 arwltbt atimation techm..- ~utUMd ~.tr'O ·notuet 
IWflebl •• 

Prite ttalriUmioh pro_ls are oflen empirieetlv I"" bV slmul1flftg1heopentiOft of I price 
3tebfUMUoft8CMI'M uti". model ofllricul\Wtl.tupplV rape .. <_ itrextMpt. BAE( 1919) 

'I(d'Hctnw It #I' (19t6». TbIat.mptrtcallTa'ldelllflOrlculturallupplv mpoMe1e1d to 

ICCIUM ·for urarta1Rtv&" tr. ~ncltmon 01 nat Vtrflblet vlricblrsaometl.- crude end often 
.. Mtrvv <eea torexampl •• ter.a (t968), freebtirn (1913) aM J~ (1974»~ 1ft tMt 

Plper~ lWeYtr, VI exp,licitlV 9JtMrltt en uncertaiatv roodel .01 -upplV ret" .. from t 

tMo~l_~ Spec1ftc:ellV,,'rocfuctrs velSSulB$dto hive IO*S to tbt •• ,techeltfc 
.... lOQUtM Ire Mumed .. _expected utllitl maxtmtilnvho matc .... leY11t ofln,uts I'X 

#!lilt. At QutfJin (1986) pot. tlt,.r cer1tiR INVmptfeM the hlwliour oftbete firms t. 
flr.U, cquiytlord to tha khwfour f1f firrM wldch mlb timiltr ChclM vltfl ~ to I 

dlttrndmatlc _1t_lagV. Modell ff this r-Drt bIYt an COMidDnd bg Otron (1970), Stnd. 

(1911) I. ofr.,... In tha model. firms &tSume •• dlstrlbution of output plices to prem) in tit' time pen" eM output it genenll., derim • some function 01 tbe IMmems. of tMa 
ditiriln,Hon. W. MIke. _ponMUtv aumption on tbe *bmic technology yMcb t:. oufftciont 

for tftae models •• ,,11. In Iddttlon we ~flM that ftrms Mld ratlonel expectattona tn the ... 

that tbs ,riet distribution vMet. thav *Uine prmUs in «.£1\ time .-nod corrapo* to ~ho 
di$tribuflon of prica found .. tbe .1utton t~.r. market equilibrium conditiolll. 

TM &trt£tunurft .. paper's. foll3VS. In $«;tiCR 2 wtOMtder tbe behwiour of firms in three 
11mb.rwIvool ,rodwnngaectorsofthe AUf~rlif.n economv. Input and planned output c~ces Ire 
tpeCifted. futdtcntoftht nMn Ind veria. of I 'rendom return to productiQI!\'. In Sectton 3 w 
dorivt expr1S$tOnl for tlria ·,..am return- by assumirJj tblt the invent dlmeoo xt.Jula for 
11m. aid _le ... $tichlSttc INI.ln fIct.loterlthm1c. 'ft Uris aecflon we model tM Minimum _FYI POet scbama for ... 1 •• buffer stock $Cheme Yltt. kOO'a'n flcor 1M ten~~ prices. 
~reowr, .... madel a fMibl. partial price 3t$lrililltion SCM .. for lemb, end tMs scheme is 

t 



.If,., •• ~(~). v*"iJ_~ (",.):~.t. ~t"_"'t' It .bt,.fA •• 
~.~rItfJ~ :fa. ·SIctitR·4· WI . .,. 1it ••• M""'_ tflllH-'nhtttaof n ... 
'~Vldc.1IW ".11t·$VffIV ...... uartatntv, •••• ,..t w· ........ pltct • 
.... the ..... ftri'.4f~" ....... nturft-.la .~5w."vel)(~0flt ftr tt.t 
ean"rltfitt"ct~._l1.r'ltrtOe __ tQt • ..,..tfpotUlt 1.b .prtcI."lI~ .. 11 
ScUtn6Vt"1ffil~.gv,*,.th8.~eftht"lm .. Itti"" .. Ttl."'" 
hCMel*i. SiCtttI.·7. 

w. ¥ltv tbe DMiDg .., tot" .O)N,ri .. ., o .... r If· ... fnc'Uflot· .... "tint ... 
(t"""k.I,2,3)tl\vttc.ftr.~.frtRM~.~veol.tl.(t"'j.' /12 
mpectlvt1v)1.lft.tI.wMU."blflr"'ntt"r""lathJ ... ,wMclt,~, 
1tr~. lletfcatnt .. ce .... I ... 'MIN" W .... t.r18)d1t fir. videa. ttl tMenne rI 
_or·.,. ptIductIen ..... ,rada IHlt 8", .......... ni",ut 1ft ,nctiCt, YO ftlll 
ildvNalftrlMrJwrfla11V8M Mrialttl1vifttetRtillthtttftr •• tM poiftt vbr. I flrnr 
.... for exemplI, tva fir. whith ~ cftffmlftt lei_ of 1-* .ad ~1 fir. w*k 
".... wntlt, tAd ftrn vMelt pm ••• U '.1> from 11mM. In M. 1t 11 ,. HtlmMift fer 

'Ira tA the "'R A_nItIR ",MIt-sbMp lOM to .. i_raW fn tM. WI, 'Itt. tho 
oa"kmtmt of fir. Mint referred to •• '"ferm-, and _1\ ftr. ki .. Rf,r'ld to • iR 

-,."ri:lO-. 
We a_ thl tlmpUfVlQll lSSumptioD thlt ther.lattv, ,ricos of tflfftrtM tV. of .... 1 Ire 

c:oftltal!:t, aad tblt tho relative prica of cHfferent br ... end croaaea of lamb art ,110 conmnt. 
Tlrel •• , Hick', ~D T_reml 'it fifJ,.te tM differentiabl. vool out,. of firm fft tbe 

thneteCtort '''.''Rlle tut,utJ Y001. UbWtao, tht dlffCRn.1abll 11mb outpub of firms fn the 

til,.. -wrs art Q~ tnto. 81. output, 11m.. We write tM cut~ut of product j from 8 

ftrmIAaectorta'j(k a l .. 2 .. 3;J -1 .. 2). 

We mea the IddtUoMl stmp1tfVi~ assumption thlt In OICb sector 11mba lnet voolafe pf'Gducad bV 
firms in flxtd proportioM", flO tblt forlnv ,,'ltD firm or .tor w no corm.r tbe No joint 

tutpub of the ftrm or teeter IS •• ingle campoai" output. JrdNtJ, .... meuure end de ... the 
composite output of. firm in sector tIS, - '1 + ~ 18 '1 + ~1 WMfa ~ is , fector of 

proportiOMUtg(PJt 1. 0; Ie. 1,2,3). 

t Ttw.tecton ere the t1erim YWlgmtl", mn-l15rifM) vool0rwi"J end prime lamb p~uci .. 
sectors. It funer deacripliOD of the tctiYities of firms in _h of the:$e _tors is given " 
O'Donnell (1981). 



I.attort_ .. tf,t\perftcttg~ttftftr •• rt ..... tombthtir ~dad.~ 
'WIre 'fie, •• Pf1co If"" ~"9ut,.,U tllVl (1tfM1wIllt,. e~1X .-). fit" 

ftt .......... ..".. .. ffOW;tHt'd1 .. b ... of,,,... ilfRWilh. iIO .. ,.,-itdtW. 
C*HJ8I u.t. tlQ .rtWtoa~:; __ t. prerNM1ttl .~rj"ef,nee ... 'Mf .... 

tt...-rbt,.UkfUMctJllu... ;~tM .... ftr_"~~flltW.' rdia1 Q ..... . 

~lIrmi ............. '.t .... '_~ • ..".,." ttMltffltwtttMe 
il"~xt'r··/~I'''''-'' ,,,.. tb ',.... ....... "'tc. 'Ij '~,,, .. 
"" ........... \<It .. ~) ,*ttxt· -(Xkt ,....AI) 'I •• ,.. '" ,t •• ,,... ~ 

re~ ......... " .... ' "'",,*Ut'i._put~.W." '.Ii.,..'." 
· ...... t .. ,. ¥Vhntbelac .,. ...... 'vt.t ' .... 1MIOUttu. n1ltiva sfIarIri 
~·_tM ,'ft.,- v.,.. • ft t ,.... wri .. Vit' llit _wWcfl .weria to 

A.IU ••• 1B UrI.,. ""1 *'tn.TMt3JllClfkatitft ".~rtv 11M .. () f{"}~'j 
() ,q'j} fir 111'''J, II'.' _ 'W) tNtOfte t. fD,"'r ."'41-•. ,. (a.t) ~~ ta 
e11.ctm, w. ,..1 ... ti.rd • .,1111111 .IW.IHoaiW tbe *Mtttc _~ it 
.ultf~"i .... l' .,.,......11 tit ." .. tM~' • ",ftl .. ) eM £{tt}-tt. 

JdVtllal tmIItiltlVla tv '''t a "\(xt) - V~ w ..... "".(Vt # .... ,y,) is • ·vedlrof i.,e 
,nc. .. 8Mtre ~ri .. tht,maxttM"" , ......... it it ctIWIM.nt .. re ....... n. ttlernftl 

fltctltt .",1' t1krMUw cbartCttnMtftIl of t ... bnclttV, , .. _f;:.~. If..,. Itt 
rlc.I\fk •• _ ... tf1.,....murR1O~iR .. rt 1 .. nit"Clft.~thltt .. 

prefit factitn eM .. vri*ft: 

(1) 

fIch ftrmls I$SUllldto ax1mtte ,".rtl yon HtVlMlo .. liJ,..nttern utllItv function" U(.), 

.-n. wer ,nJfltt. Ualno ( 1) 'ke mlXismSltlo,ft ,,..I)',m of fir. in aector k etD be VritteR: 

(2) 

(3) 

A aletintJ oqtmlOR (3) nqutm# in tbe fim ''''Ia, t •• pecification of. utilitlJ fudan. W • 
.... , .. utnttv fUFt:tith is crx,..ntttl Vith paronwttr 1: UC_,,). -exp(-1f1,,). The first 



·«fIriwtiW·it1r(Si)·1Ii _ .. ~) ~·W.",.. .... " •• ftrst·...,~T ... ·$.,..· .,....,..'.0. : •.• .,....,. .... : 
\+j~(V.!.ijfH"(V.\>J .. ".~;<"i~lt(r,,} 
. ·'It~(V.i\)~t{rfc} .. y2~t(r:) 

_.u. (4) i ••• ...,w .. , .... ., .. ...,.'f*"". 1.~(4) ex"..cW."., I. 
vrt .... Ga.-lt ... f .... ef ........ ., t ... ettt .... 'tf t. ,..... mlr.tt 
~_"u. .. t.ftm.,U._ ... _'"l1t.f .... 
·UMttU.._.fj"...,...tWUft...-1fta' ...... , ..... &t ... nt ........ 
, ....... (4).' .. : 

(5) 

4 

'SoMIIJ··(4)or(S) &r .t1 ... _pct~mt.tvIh.i .. IfE{rk} ., E(rk2}.v .... UfO" 

i ....... ors ___ " SMpltrde .... mfM.IAthtffl1Wi. ~R W 4erift ., ..... 
,-,,.r •• ,,,, .. r .. 2• f ... ." ... ,...wn ........ td.i" ..... ~of 
".' .... 11t1. 

w. __ *Mttic loprit.,. 1Mnt .,.. 1CWuIn • tMt .. ift t. ___ tf IftV 

stMtU.uoatcMml. t- pritel "veolwlambltrl t!YlR 1), 0-1,2): 

(6) 

witt,.. ,tit Aj .,.. ...... w dtttrmtatstic fuDCtft. of IW,Il.'" of ... US Ylnola, ej i' t. (CIIt8t) pm' eledfcttv of •• ftd fir ,Rduct j, tto lj .re fttU'& .. tw fndepet*ntlv 

... ri ........... w1 .... rtaw-Iti ••• Nlti •• unet of ,ric. it'lltlMlitV .. " 09J i. t. 
ttfI1"pttf~j YIfI,alvdoftMd. (jal.2l: 

.2 Wt'hM ,ftlkN1c1 t.,~ If Nrttllerg end Stftlltl (' 981) atd ela_ the "" of ToVlof3 
terllt·,IH( .. mttit. tMil ltlt,RO loROlr 1.1VUtil1V tnctQlt" procoe4Y1tMUl doing $0. 
Th., nt.rt •• tab. __ tn1er Tt"or-•• ria tX,.rmonof U(lIk), 'iNchgtetD 
U(fk).-t +'flIt.-;-.~.., U-(",,)I r2ht, VI·Mw tHIn. ftrst onllr Tttl.r' ... n. 
~"'Gf U'(1St) "v*kvlo* U(1ftc)--exp( -1ft).'" Uf("it)lr~. 



W _ •• i. . .],.,. _ .. 

\1IIItt ............. r; .... ".'J ; .. __ .. 1_(j·1~2): 
"j .~. Aj+<'j+G:.jfth, 

w.WI ...... lt",'.tIRP __ ••• ~ ..... ""tIMVC·I~.q'.; 
t'trsU., .... "'"ltl'.' tfVtOl.,.. .... t .. t.;lW ... '11I; 

'. ~~'. .~, .. 
(-"Qet"li.~· . ) n~,~w,Q.I) J ~ 

t,. Oi' f (~.("a.j)l"'.c (Q) 

. :(-"a.I.A~ .. f"') f'At<"Ga.,)1It.'f 

Yhtnf .. c ... k ....... ctili. ,n.mpatUvtl". ,.I,,",._II\III.'*M." 
_toct, ••• 

3-1,.. 
,-.Ui ' .. <"" •• ' 

f 

if .. ~A~.t1aifi •• 

if A~.c-"IG •• ( .. ( A~.r""Iti.t 

if ...... ,l A~."''''II,t 

(9) 

ladu.a VI ~r ,c~$iUtn "."1. 'rkI stUiURtifln Ie". "Me" ,UM for "rtt., .prb ... U..... W''-Im tW t_ twef'nmtnt 1m .. Cpt,,) • vtJ'i.t.l. plr unit eIM..-t,. (~) OA.l.lIbt.aMwt _11M tbattkt#ia·oftht fOr .aMi tex ($ubsi4y) ift .. 
tlWft ,. ..... ,. •• tht Vll- of Az. wn .. Oft tt. (CtMtQn.t) IMlff wer. eul,tIt .. tr. 
(~) ~ ~atidt,., ct...". .. mt rwUatitns ef1l1o .... '" miebl, '12- '--" VI lat 

• per uit_(.~d,V) oft 1 •• ,. liWI b4j: 

(to) 

Ilar.Ut, tktlwprlC01.klWNft ,CIt t.ceiU",rkt it unlcrwAiD. Nevertltel*~ VI con 
... " t.fMtgri.t,lfom' tbsoratical modelff 'it eslI.tbt the cetUog pr·ica is set CDt" I 
"..r ..... biNI rule" WlXHlPl., ift "'rtlM £{S}IIO. rhe renoft w c'-"'" to 
"" • • 'ueb • cbtnctarisetitft is I,bat,for the purPG* of this PIper .. It giYe$ rise to an ,,,,,,,"".mtf a.metrk compltxitU. 



~'llt,. ~·c .... !·~ WMd ...... ·t ... tf fiftrUel'1I. i'f'k$ 
... ~~~)O .. ~'·,:(I,'I). _""4Q(.lO),tWf.~1 t,.~(_)~l~; 
.... .;.(-~l""'*,' ... _f«Jemh.l._-8: 

. . .... ." . ,(z~~, .K-"-' 

... +1 -Aa .. tz '''''.2 ,(tl' 

; ..... ~ot .... t.o ....... trb ..... .u..~r,I.1·_,.. ... tt~ 
__ '",..wn~ 

lM ........ ta;,( ........ > rttlfllrwiWf".d'rAtt,*""lftrt.'.' •• ".~ . • , __ ,.,::",<,.. +,ta)-t"td" (,.+U~,.1h1tt". ,.t nt.a ...... .,'. 
IIIatHN_ fill,.,. ~ .••• Jritt: ·fk .• {"'l+~~(ha .. tP}/('+tJt).I"", Ii 
ftllwaf_(9). (,"0>_ (t.1~ 2,.3); 

r ,(&-0'\' ~fl\l 
lC+\.A2·'2 '~82 J/O+Itt) 

,- , [A.( .. q.tj"'+'rr~.,~-~Ji~u.,y(t+") (12) 

[f +'.A2.,~-Oht4;!Aa] 1(1+~) if ttl f* 

frti'R ...... · (1%) 1-deft_110M of rk-l1k'ic1- rt.2 WI". Wi"tM1011tViftIJ SeCtion w 
.... nkUeMl MlmptiO_ .,. • Ifd fj 0-', 2) tn crdlr todJr1ve .x,""" for t. 
IX ....... of1hD1ver1tbta. 

I •• ur ~ft. tf VzlttX .... mell, _atrUnlUd Vith milD 11 lad wnta il then X is 
~.nt fMstribufldW w write XaoA(p,.2).· In I6fitiea .. VI _A(xlJ1~} ~. a ... the 
cullulfltiwdistrihUoa fu.tf.ft of X aothltA(xJ",,.,2)-Pr(X£)() VM ... X-A(Jl,.2). 

W •• ume tIM • altO-... 2) 1ft i_pendent lotRtrMl11v didribvttll nndom veriabl. vith 
,# 

.t_nt·"verltrat~ rt." ',.A(-O.s,.2 ... 2)tndfrA(-O.SwU..-,r) (J"~.2). MtnaYer. 
fi'emt ... ltri~vtio~tft"'_ofi_,.,.ntmr .. llvdi;tribuW4"'''m~ri,IJl,,(j.t, 2): 



r; 

1fj,;'.fijj~A(~O.$l~"·jrltt''''·IJ~); 

~.w~.".A(J~.,*-e«"'tt~j .. -r ...... ~ 
w.tIIb, .. tftw ..... ,tltftrttfl~~I •• ~-M .... ta ,,,.. ... "
;M ...... 8tWA(l951)t 

1'*f.hrf1; ,t.elX·4{j,-il,.1Jtt_:JIIWb,"b."nhUMfttv,*.;x.ll:"x~'" 
r1 .... ~. tw ........ otxfl tr_.I'''t .. pct.~,l''tl 
'f{~ll£X.dl}·.Kta+O.$k~ 

JA(bf".~p2) .. A()I."~,02») tIA(.b~,.t),.. A(II.;)} 

ltiitftel: ltt '<xl,)~A(Jl,c, Jiv.t fil)(2, flfJ2, .. )vMre,-ctrrOa x, lnv)~/YIJ~ Let 

................ listriMtIH forvNcft 1£1 .,l"h r.~, • ,ltd tbt joint 

.ltri ... ofx .. ,iaf,lIM'IIafttt_ potab. Tbtl 

E(xkIJ",ih} -o;'{btx+O.Sk2.x2). 

f4(blu.;+~,,2) - A(1It;+t.,q,~2)1 / 1!(hf'vP,J2) '''A(IIu,MJ2)J 

ft.IItO'DoIhIU ( t 987) 

The evatuettQn of E(rk. 8'" E{.fk2} is UW)reprohlematic.. It caR be slmin tbet too expadations 
f{ rtl •• £{f,,2} 1nclwe: oxpectttlona wMch YO can vnte in the tenerll form £{r.,f .f2"181.,,~b} 



'$I. ~o. \t ...... ·~ .. :l.,,....~.JJi1l ... tttlltW ~. YII1IMt$.·W ·Mvt· tblt 
q.~.f#IId""l.E(".4ij,('JI{¥lIe4,, .. }.£(~1.'" u.·.pctatiou,._Il' •. 
:.".., ."J-.rt. -s,tdtall,,.1Jflt .. _kt ..... t .. : 

u ..... "".} *' -,<O.~Zc(. ·11). 
IA(~Ji, ..... 2M2) -A(tla ...... 2,.2)ll t4(t"II ,..~) -4(tI,. ,,211 

({"jut.,,,.} •• P(O.;5 (j '1~.:2( 1 .",» 
JA(".' •• 1~12,,~) - 4(~Jl".t2.tt21'12)) 
lI.t .... ,.,2) - '&($1,..2)J 

vberttllefutetlo ••• (.) .... 2(.) ere prmRd 1ft Appedx 1. Upon .u~tfdi~ .,UltiODt ( 15) 

M4' 16) t • .., •• (4) or (5) ... ,.1 Offtrm bebWt.vr tl cempltte. 

5. III ur,;tof, II,. If' ftmtU Cbtnge tl tM IlMm of P,rt1,J lim" Pdet abl1iM\1Rn co tN 

YfeJftrtof EmI.a il iftIQr , 

CO".r.c".inz~corfaftertheNrtofthe pnduction PJrt~~ tMt ts~ Ifter inputdecisioM 
iItNt ran... We refer to tbl effect en velfl", preciPitated bU • t\£b I cha • ., the 1mpect 
effect In ·tbf!sectiOrt w "'0 (\Iy eonaitJering the imPICt effect of 8ltDJ! chi. in z on the wlfart 
or ,f1d_ra 1ft _tar t. 

If YO Itt 11k IId"ok rapectivaly denote tbe randGm profitt of iMiYiduel firma in _tor k befor~ 

endtfter tllf1&chl. in tt. .. ,.. of lamb p.rt~ mbntset1on, the tmpect benaflt of the tM" in 
tMatlbS1fMtitn prograM .. BK, is foulM1o the tolutlon to £{U(Yk-v-x.cH :I: E{U(tflc-v-x.c-l\c)} 
where. 1M ~k mpectiwlg repreant fncomes before etKt tfltr ths chlnge. If the uti1itv 

fu .... " I, fAddltiftlV If multip1icttiwlV ~,.r.bt. than it cen be 3MYn that 1\ is ,1~ the $O'lution 



,,'£{,U<leJ)_: f{U(t'k ... t\)}.. f.ltow1.,NWArU-.t SUtll1z(f9,1), w.takt"'~rir 
T •• .na,~"_"1i.~t_~".: ..... t_-=~., Wttttfl 
;._,tM~_ttltUWri.ttw~tftl.w . .tt_ .... 01 9k." ~ftad, Mrilut1t9~ 
t¥t. 

~ -t. ft[v.r('IJc)/91-yer«)~ ~ (".kllt'V: J (17) 

Yhlrt\.£{~),'.l{tt) ' •• "'-'k"" ft· 
£qta.Uon (17) aft .~QWle4 bg= 

~ .. ~. + i·II.[V.r(v;"~ ~ ¥ar(t;)/t61 (16) 

Tba fim ttrmoft t. HtM Mgt 31d\t is mer ... to. " Nr\1ltofV .,IMStf9Ut2 (198tl at tba 
'~tr be.ftt~~ lbau»ndttrm itn!erm. " the Wrisk beMfttw

• Initt'lIv "'.u". there 
fa. !I,. •. ,,* lta.liMtioft (z.-O).$O thtt tho motn t~ wn ... GfinlUol lQCOme ere tivon by: 

let tht .. ili.uon.utbrtrlty c ...... "reeef .bi1i8ltion Oq£ 1 $01het tbe mean end "rfenee 

fI t.meare then Given .. V: 

",hno tbe dOflnitton of 'If.. i$ obVious. Tbus .. fer 6R exponential utility function vitb coetncttnt of 

_1. risk aversion li tqUltion (18) ~I'I*': 

ftr.i coRSider t ct.. in z, c or f 1tIbich giva rbe to CMng;!S in plen. outputs. We refer to the 
.,..8(,1 on welfare ,rec1p1teted bV sooh & cbs. 1$ the long-run tffett. If w let 11k 100 ,,'k 

mpectiwlv d!note tbe nrvJom profits of intHviduel firma in 3$Ctor Ie before end after 8lJ!:9! 
ehengo In the degree of lamb price 31abilisation, the tmOC1atcd lol's'J-run beMfit of the 
$le1riltMt1on pr'C9fem, 8Jc .. i, found 8$ the _lvt1on to E{Uh1tc)} • E{U("'k - Brc)}. It can be $hoYn 

tbet: 



tixowtr ~_.i4n (22) "" •• ,,,.. ... ,,: 

!k.. .....•.. *~ ....•..•. -'lR.[var("it)/i;-,ar(1ik'/i:l i t llt 

(23) 

'I. t" •• ftC81f el • .,. ,rice: •• UieMionacblrM (z.O)pr~UI'MV" npmoaWa·bv (t) YlI", 
_fl.!lfV8" .. _~n by! 

,..n.lott".~lI .. ttonllltl¥)r1tU ~'** • deQreo of stalt.lIstJon DfZ.(l JO tlt8t profit Is given 
&au; 

(25) 

Tbut., beYingOMume4 en exporentttl utilit, function., aM under tho .umpt1on of tonstent returM 
... al.# w _ivrttt (23) 13: 

whe,.. £{rk}.1'd £{rlc2} are.given byequationt (15) and (16) 1M the rfrmainlng ex~\!tiom ere 

"WDbU: 

to 



'I., 

f.intnU, .tt_""o~r ifttt~.Mr.olll.f1t tba~l.t W 89M coMider * ".WU.uon 
I1J.\horitv vMch meat_ .j\flt ..... thl...,ne·1f "rfla11t.~ prict MtMlitM10n irttbt 

..... tlft.'''. U,,:fcm.i.r tftM,.u.n 'Wf· ~r tM tlft.-.tfftct of U"s fl. tunihg .,n 
~U(.tr wl(, ... , 

(30) 

folloving HovarYlndSflglitz (198') t_1rnpecttffettOf,I~".n cM.'n1be dsgm of "rU~l 
limb prtee mlnjsaUenon ,rodtar veltan etn fWd be foun4 bV ",rUeng tfffferofttf8t1~ bOth 
_eta of this expmsten'W1th rtspd to:. Sha ~1lfZ.6 '!it hM tt~t: 

(31) 

(32) 

so tbet (31) becnme$ tn expremon vbich involm the expette.d values of too product, of norman U 
endtogoormellycHstributed randomvarieble3. We c~ to epproximote the:50 expectotions tmDg 

a ~uer.ce of Ta.ylor 3&t1e3 txpaM101'S$. The expre$Slon va der1ve ., g1Yen in Appeootx 2. for 

c:onwniera VI vrtt.: 

The cab equtvalent benefit of a differential -:hsnge in z is found ofte,,. dividing this resuH bV tha 

msrgiMt vUlttflof' expocted profit •. 

IntMs_tion wganeraUattw model to t-1 1"1 T time periOlbso tbat ;j=l ,.., N=Nl+N.2+~. We 

tile. techniques b\J yMcll tbe pef'lmetef$ of the prodt£tton tochnologV, the parameters of tbe 

inwnsedlmaoo acbedute3. and I oroup of rerMinillO parameters can b8 estimated seperstelu. 



fo,.nl_mivtpUr~ va choOse to tOMidertM .estimation·o1 • tRTSCObb .. l)o~l. tech .. logy 
vhlcrrw~f •• Mlng tbeorttictl1umtrfctfw4l:!mwhicb caD"" vriUen in.·form which is 
1i_r in th&fIe",rnettrl. \V •. bfNt choMn to.txtmpUfv the _«mitiOR cftbe pera .. ten Of the 
technologv using. tbaprodtlCtionfune\ionrothtr·tbon the to3tor input eMend funoUOMNcetm tho 
pctttmetcr mtmtlot'S tm,UOdbv the CATS lS$umptioo I~ .rer to 1mposeS. Wo assume' that 
obIerWtio"" on the \lnt.-Xnt end tinteR Mitata1. foraUn end to 

(34) 

(35) 

(36) 

'tilleR In 8t is normally distributed. The (lxl) vetter t -Un 9t •••• 1ft er)' Ia thl follOYift\1 

properfl,,: 

.. It aD be 'bYvn tbet the 'elasticity 1)f tutmitution' Iletwen eaeb pair 1)f inputs must be 
ldenticallV one, end it is difficult to 1Ird an # prim Justification for the imPOSItton of such a 
restriction. 

S Ewntlrough mimeting tt. production or cost functions ia more likely to give rise. to omitted 
variable bias. 

G In feet tbis data has been constructed from Austn1iln Sheep Industr9 Survey (ASIS) d8~ 
generously #upplfed bV tM Bureau of Agriculturel EcooomfC$. In our emp1ncal work.,,-e have 
c:onetrooted dot, for six input groups: 16.ndl labour J cepitel l 1ivestock, $quipment end supplies 
OM servfca end overheads. 

1 Not1~ thot this particular Cobb-Do"l83 $pecjflcati~D does oot iool00e a ClJnstent term. Recal1 
from Soctfon 2 tblt ft(9cc, xt) i8 multiplicatively ",penbl& in 9Jc and tbfst t\-e't. It follws 
tbet the parameter·ftc 18 1niHst1ngu1$Mble from the coMtent of thl IOOfC usual Cobb-Doug1. 
speciftCltion. This i' M the cae for 111 technologies end thit 1a the reason ve have ctmen to 
.. ntttM medal ofStdion 2 in its moregenanl form. 

12 



(37) 

vlrsrtSt'il. (Txlli*lttit,metrix.lndjr1t. (Txt) ~r tfOM$.Attmn [~nt 'tit c~ to·t«t 
~ .. Ift i"pendent1v em .. nflctll~ distributed ,normal randtm wrt.-blt t; fMc" baS trw .prcpertiM: 

lb$1lnt .~ _n intredtad to refledmeauroment errnr in the depondsflt wrilbl0 too eqUlttoB 

(36) celt lIs·halt .. vriiteR: 

(39) 

Ijt .the (Hxl) metrix (xu ... XfttJ-vhere rew&\fMcbco'rmpoooto k-j Mw been 

npleced bV' roy of zeroea. . 

'i aln (*1) dummvvariable V\lCtor With elementt takl" on the velue one 1f tc-j aDd 

tba "'lUI OotbeMte. 

(40) 

13 



,. X .t '111 1"818,. O.S,:.,. 
I. • *2 • .. "2 +. 1itl:te,. .. O.S":.JII . ... . " .. .. " .. .. .. . .. 
It XT· "'t 1ft ",8,. O.Scriej. 

(41) 

",Melt it tho formcf .tI.,rt .. ce .... ~l. Spadftttllg we _"' "our .rlier 
~.#tMt 

(42) 

.Q (43) 

T. cwartaamitnxQ It black df •• l __ tb8 cII$turOtra wcton lS&QCtatGd VI!" 

clfftnm ti_ perioclo ar. uACOrrel.,. Tba penlMhn of the lethnol09V can be 83timated by 

IIlIXtmmn Jitelilmt .r bV using the atirnl'ted \9l11r11l_ leat 8qUltW pl"Ct'edure outlined in 
JudGe nil (1982, ,.498-494). 

for tima peri. ,lier to the tntrodtdton of a '111\»1 prtc:! attbtltsetion !Cheme., tbe inver. tBmaoo 
3Cbedtl. for vool in t. tth period can, after teking logsrtthms, be vritten..,: 

(44) 



.. . m I 

..,..n·· ..... tWA, fsactlltla.t8.M vttera 1" ~U is, fn,. Sctia 4~ aai_,. __ ad 

NIIta1lg f7atrt ... r ......... YWi1e,.'tttlul .1MI8 ..-1 to tbe,.uW _ ... If efn, 
writlCf;: :1'fn.I("'O~5ttt2itt.2).IJ.r4.tft"T " .... the tVa .~_ .. writttl 

fbtltt·.tM .. ~_.: 

v .... tt·1act 
ft- 1aft 
_-llthtt 
xt • (t; 11 Q.ttJ 
... (laAl-o..s.el2); (-1/,,»-

.. ~ul"I1t+O"~12 

if ",'+ ut ~'Ct 

If Ff''''t' + It 4Ct (G) 

if 'Xt.' .'." ft 

1. ~.rtltt."ur"~ term •• ( ... , ......... ) "'~.ytftoUf'_Ii&r~: E{.)-
OJT ad I( .... } .. .,.2J'T-£quslfe (4$) It thl fer .. eta eeMe'" ...... IftOdI1. f.r 
~_ o:avtmla wlet .,2~12 "write tile Uttli,., 'urdufwtlle T h$".at 

.. rvati_cer~ .. to~(45).: 

VM... Do.--t. pnd\dOftf t_ t fer vMeIl ~ ... ut < ft 
fit dtRI\e3tbe prtductMr tr.. t ftTvMe" xt' + It 'Ct 
n2 dlftltntht prtdcict owr tr.tfor vMeb ft< ~ + tit (Ct 

........ ,.. tm distribution ,. *05itv ftUdfen R$pectivelg of ••• nI .r.W variable. 

The l~thmoftbe UbUttoad fudo,", is~ 

(47) 

'8 £x\tr.dl"l tho aptCiftceUoft tt tM coeD "he,.. A. is. fu~on of eny numhr of =AJO~ 
Wri.l" is trivial .. provlcW the functioMl form of At is. convenient OM (multiplicatiVl). 

.1 
15 



11'. (-tip> 1 It {(ft"Xt.)I .. )I+ «fr'-t,)/.)Jxi. 

+ (1/ .. 'i l.«ct ... ·.·)/ .. l/(f -It( (0.-_,,)/ .. »)) *, 
.(./~li(Vt ... 1(t')·t ' (.tJ) 

(49) 

aftd t.mexUllUm Ute1i~ ttt1metor: ..... ' *fi .... ut. tolutiO.,W t. ~O'*'_" 
.w"eq.uC)RO (-f8J.Ii4(49), to~re. ~tbtN"UItit • .,.'.ft .. l1_riftt ....... mettrt 
that cnuetlt_1W1ttterttivelV" l1adttcilll1983) clttlM that tbe 1tblU_ fuctloa is 91H1l11 
,t$~ ecd Uris impUt$:ibdtm .. rd itttati'ft met,.. tucb .Hwttft-~.r metlrad tf 
c«1r'4 illUlRnteed tocorwerte. 

(itt) The PtrameteQ oft. Inw,.. Demand Scha1ul. for lombs. 

Set z-,l tAl thlt tto irwono alMM tcbtdole for lambt In tbt ttb period ClIl, .ttIr ttldng 
t"*"tbms, be f~rit1eft e: 

1. Pe2t .ln~-1/'2.1nG.2i + 1nbt (50) 

\tblre, .1\" \te wume thlt ~ is. tMtunt tnd ~bere In ht it i"pe.nt~J Mrmen, 
.watribuW: in Stt., !(-O.Sit12, ~12). "n,equation (50) meg lie re-vri&n in e more 

(.ISlI*\ form: 

,.x.+w (51) 

"here I. deftfriti0P:1 ..... 1 •• to t,. dethritiontaaoctated vith eqU!floR (45). Moreover, the 
propertk$ of tMdistur.nce term 8 are: if I) • OJr end E{ II-} • ~T" It fol1ws thlt onlhwrv 
1.t .. am,pp1ied te equatitn (S t) ~nl yield best 1tneGr untri~atimates of' tndV. 



(W}1ttt ...... ~rff.tkl1Ml .. 

1 ..... "~h:f .. * ... 1 .. ,_'k( •• ,""2,.$).'OM ....... tl ........ v .... 
~ . ....... ~,..,..;t ... ~,.i ...... ·(5),.A.·~,.r • .t:~ 

(5) .. ,ftr • .-vIftO\ ."ti.~t#1It.fol'Wit~: . 

'''.(~t/.).I~{ril}-Ck(1t .. ,1)JII£(r:J-'2Ck(v_#i)f{rtt}i'Ck(VM~1)2J (52) 

Ufd" __ (IS)"(16).""'HrtPrf.l''''M,,,_wm-XId(jldM~ .. ,S)t.· 
, ... t .... of~.,($~) __ ~n ••• : 

¥nt. + •• '+l.\t(t/O+·~»~{~,ttft.~~.'(~) ... Ctdl 

v.,.. Vat - lft fnt 
eo-lnCt/v) 
Cat -Cat(Vntl 1) 

(53) 

(54) 

11 

With the exception of tnt tM explanetorVYlrflbla to the ftOft-lIh1Qr ...uon (53) '.rt 

uoob$orved. Ar RtuitiW1U reeocMbte procedure ia to repllCO In tt acd the xj(t (j-' , .. ,5) vith. 

verilblesconatructed uaing attmetu from peru, (0 to (iti)10. TbttuqUltio" (53) btcoml8: 

, Our fIOtItionimpllos 1mt input prfce3 arlf"" tovar, batveerr iMlvldUl13, .. tMlvtriltitn 
it inti .... to refltct wrieUon iniho-quaUtv oft..,. Wltl,ble to dlfftreM idYith.l$. W. "1M tlitt ell Individuals fa the_me PM" for llbOur, eqUipment, supplta, end .mcts. 
~r # irMflvidue18 tnt_v"*, to feet different pn* for land, cepitllllM u~t un1m 
theV art ,..,. ia the.IM producttw ~vtt,(beltnt to the.me $eCtor) 1M Ire lat. in 
u.s .. ~pMCilllr. (11Itt (iMaM)« In tlris ew, tbaame input primlr. fIccd&.val1 
idvid.tt. 

to MO$timPeofln'ttift betbWMd bye ntc.sslIIJC$ted bvJudgeIt#l (1982.- 1'.494-495). 
OUr -,ilORW ,.,pl_1n It \flt,. tMa aU mate forcet·. cerUin conatatensg bt\vetn the 
",,,,ne r.UsatioM Oft,. raMiem van.bl. It ift eq"". (41) 1M (53). ....rewer, tbt. 
,." •• MClWilSt.lrr.:., atructurafa becontkterab1V.stmpllfled (it_ nottlv.e ri. to an 
error _POftlntt rlDdCt)« 



..... * .... ,ll[(I/(1+.V'.<#at+.h1)- tatl 

-'.I(tl('+~) etl:?j~ot:tJki6\ .':a.> 
1i-2Cat(1/(1+~),.(~~;\iat).CJl +ur .. (55) 

...... atvt ..... tei ....... i ...... · ••• n'.otri ......... ·~y~vitlt 
·Qtfolltvlll ~: 

t{Vj} •• 'tIJti 

w,t.f'ldatr.vftti."rtenftld ....... .,nrtlt ....... ~ .. wll .. t .. 
fIct tr.t (55) It _, It ...,... .. fI~M' .. 'w. C .. " 'Write •• IfM_rvatitM et,.,...,... ... ti_ptriM t.: 

(56) 

(57) 

,.Jl(X~Z.I) +¥ (58) 

f8 



~t ... 4Ift""'_~"~:£{.1""" £("'J~ .. ~(.) It If 
... ·., .... 11..., ................ " Q,tt ..... ., t_ t". . ., ...... ... 
_t""C.··MtMtItIl·(1.9fM»W::J ....... , ........ :tfl~.~ 
.~ :,...... ~ .. ~ «.11(1"") .. tW"J ... ..".. ...... ... ~9f,....tM...., ...... "",. ... ~t."01Mlln"(j969)i. 

W.r_",pr1cfi"'Jf __ """""'''~JV .U"'-.I:""," It Itt 
,..ttl llritV!tri"""~# wt ......... ·-'·4WtltJtllldttlf ~, AtPtIlt 
~l.""J.U. ... Mtr:t_,.ft ..... ~ ."""~M" 1_ -*, i,t" .It,.· ........ ,., .•.. ~.J_ prIet .... 1 ..... , ....... : 11- . .,..,.. .• g 

Nrv1Itr."StitUtl( t 9811. ·'.'*.1, vet"n_ ... " \IIft"U .............. 1 

a."""', 
n. Mtr· ... U.t~trkt.M~It .. IfTt.ll (1963)~StbotMtt.ttou:t 
(1976)udT .. IMWJt'(1918) .... l1fllpr .. ars _ .xJ4*dtttlft, mIXi.mi.t1 am fIV 
111Nt". l*1ftl.~ItHl1f __ • I ......... ,.nU_ t .. t~ .. U!fI Of NNw, 
_&itlit: (1981 41 ,~'5Mf) 11 1 ... tipJt,,.. eut .. vttttMtput priet. warWftt, .. 10 

ra ..... lt ... ut '~W""". 

from eo ...... rtc viewpolnt itit iRtlrating to ... ta.t t. tbetnttcel ..,.1 of Stefl •• 2 to 5 
tm,," till .umetier. of .nornr Clfftptntrd$ model ... ca_red regnmon",*l tad anon-U.r 
latent YlriaM .... l. 
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"lIxl 

E{r,J- [."O.!l':(I"(~~1}/ft)(t~nl~t""O.5"i(f-Z)rA-'v...~A.~\ 

•.• pfQ.5.l(t.'hj).11ttttA(f*"t+(1 ... J/ .. >.l~,')-A(e·I •• +(1-1/ .. >-l#"1)1 
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S¢ltUtQU_~t:. '3~)j •• !1M (~1) tIt-; 

, ... t:[U't'atJ .• ti(i.1Mr,.f~·lt.ll1.,J~\-~" ~tt.Q 

(Al) 

tl'lfUJUlItufufdkJa11 u".nUal Y1ttJ~rl. W. ax_ tM lubJtCtt of1hetxpectatftm in 
.nrtt .... rT •• r.t1ea .xpamftn eroumtllk -O.tbat: 

We Qpond(A2) i. e secom ordor Tavlor aeries expansion ,round ,-t. Under our mumptionson 
t.di'tri'U«~ td it. 1"1*11\ veri$bt~ in tbe .-, va mntwllv find t~ 



w.~ (A3)i •. 8~""1.t"t.n".rouMf2·t.Event.l1'ytfi"'u.t: 

*ltr("t)·.t:4(l~1~.,tz'.lQ.2)+ ttX'(,l)"'l) 

22 

(AS) 

f~t •• (A4) ltd (AS) tre $ubstitut\ld into equa\irm (Ill) ~tw.I for tOn¥enieDCe tM mull is 
yrtttln" equation (33) .. 
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