
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


~Qi '~R!I!PQB'()" :.a.-JaU ,lUQlfliJ) 'r,act()JW' 
~: '.!'Q' ,DBUlUlIQf:I,Q':O'- 'ca~1'Jlf$8 :U 

;aUQGQ1JDff' 

'Chl::'if.;t:iUQ :H,willia}l1$anCl, J,pbn· ,:R91f'~ 
tlepaX"tment $:p1! ,EC.¢-fiQ14ic$"The,tJniv~:rs~tY QfQ"e~nsl'~(i,,., al1a 

un~ve:r$ity(!611~ge qt Ce1\1::ral ·Qqf;!~n$l~nd '(~e):a14) 

'l'he~:l.vestockMarket ;t{~port,ing \Berv,j,ce was~$tabli.shea in 
(lt1eft!nsland t)ve~ ten yea];:',; ,ago with, 'tb~ai.mol .1tnproving-' the 
qUantity anClqual<i ty otin!Orlllat'!Qnava11abl.,tolnCltJce.t 
pal:ticipantsln the livec~ttle.au¢tiQns,. 'We~kl.Y :t'ePQtts 
inciicCltethe,pr~ce$ot 4$.tfe;rel'ltt~e$otcattle ,cat.eg6;r,is$cl hy 
tlleir tieX .. age"'Wei9'l1t. andfat,d9Vel:'. previ.9usre.searr;hnas 
,indicfltedtbatthes!9factoX's,reported~Y tbe)faf."~Ed: ltepo,rtin~ 

serviee,. "QOl1ot ·aC¢ollnt for all the ,Pt.l.ce variation ~tliv~W'eight 
auctions·. ()tbe~factors· wl1ich lilay ,be. i)nPQr.ta.nttnqete~inlng 
thepriceQt eat.t.le inQlu4e the .(estim":t:~dJ'Lluf?clEl ,sCQr~,bre(;u' 
type,P~~l. tion in t:he sale tt.hepres~nc;:e ,ofhQtns fthe,\ln;l.:f()~ity 
:oftbe lot.andtheorig'iht)f th~cattle." 

'pataonthese potentially important. cbat'act(!!r.i$ti¢~have' been 
(!ollect.ed fora nUmber()f auctlQnsj:nQueenSilan4. "'hi~pt:lp~r 

analysesth~ 'contl';'i'put,ionof thes~facto;rsin:expla1ningthe WiQ8 

pJ;ic:e var4:a1:i9n t0l1n4 in cattl$,pt:lce$,~nd ¢Q~pare~1t. wtththe 
e)(planatQry powerot theJ.,MRS""'):'epprteqchatactetJ.stics'. ,A 
h~aonicprice l\'lodelisused: to.analY~$ tbe' lmpli.cit YA1\1e ot 'the 
characte:risti¢sAnd to as;sesswhether thl~ 'valuation, 'va:rl$s 
~etweentbeCentralandS()\lth"';Eastt'~9'iQn$()ftbQst.a~e. 

-Researchon'thisprpject 'was :suppo~ted,bya$pec~al.Projects 
(:;:rant fJ;"om, t.h~:UniyersitYof Queensland. 



Ll.,,~cattleauc:t:iQI'l$.~~f! qQnt:ral to'tbe ,prlQe;~.ttin9'~ec'ballj.s~ 
fQ):;11ve Q~ttl.e illQuca~n§llaJla.UotonlY,4ge$ 'tbe ;Auct,.tQn, APt 'a, 
'aJnajor1l\arketingchtinnel~Q:rtl1e '~al~ iofi~l~'U911teJ:'Ceit~1;.):;ut 
thE.\p;r!(:!..$t,atabauction 'fQl:'1ll ,the ;p~~;l$,fQt· il?~i1.c~$ ;s~1; .~t~he 
otbe:r 'ltU~j9:rlrta,rk.~tJ.n9' .. Qhan.n~1., di):'ect sale~t9~.a~'ftQQe$f3Qr~h 
CRall,. .1~Bl) Tbe ilDPQ):'tanc~9f therol.. ,of ie1.·~liy.we$.gbt 
aUQti:Qnw~S xoecog'ni.seci in~lt. ,1~t$1970s'whert t-iv_JJtQi:l¢H.,rk,et 
ltepor'tit)g-se:r;vi(:!.es w~teest~bl~sJtecI thtQugho1l.t: .1\U$t~al:l. .'-1lE!1~ 
;role 4.SltogJ.ss~mj.nate' .infQQ1atj.on ~out pri¢esQflj:'~e$tock~t 
themaJorElale$Qent~~s ~nQach'$t~te~ 

Live' ¢~ttl$ are abEite;r.0geneo\l$ QolltlUociit:y 'wll~~.tbe 
charaQteristicsoft)leina;lvldual·peAst(»)i'lQtiditt(i!t~ntlat~ th~Jtt, 
tromotbet c:attl~otf~:r~d ,to'J:' 'foIi:lle.. liJ;~c~$ vaty ,J,>epa.ll$Q; ·pt tnl.f:t 
l)ete;srpgenei ty. ~b~lIlar~etrepprt;$c:ol!lplleg :I:>y. 'theQqQ~n$laJ1ci 
.L! ve$tocltH~rkQtRePQl:tin9 service,(Qums.lQ9nt~inlnfQnt:lation 
a,boutpr.!cesof ·¢~ttle 'sold.,W,ithtb~ X'ep<,,:t$ :Q.~fl~99r~9ate4()n 
tl1e l;>a$ls ,of fivechara,cteriutios:age,$e8Iweigbt, filtcovet 
and wbethertneani:m,,,l#3 hac! ;bea~n9l:'a.$$ ·P:rg'):Ai....tea, ,An 
exal11.inatiQnot· tlleinf()~ationc:onte~t QtQLMR$)ltZlrket .J:'epQrts 
;in1989):ev~al.dt.h.~t IWh.ilethee"l?l~natp:t'YPQwero.tthe.QLMR$· 
data'W;a$~e(l$Onaoly istroJlg'fQr$011letypespt¢ilttle~nd 'C)ltle 
saleyar<l~, .asi9nlfj.cant!proportion,ofp:rlce'yariClti()n·w~slett 

·llneXplai:Qeci.(W.ill iaIIls .Jtn. ,,. 3.9 a, ) 

TWoposai.blee~').~n~t1Qnsw~re,advatn~ed a$t<:». wbyt.be ~~tkQt 
~eport.inf()X'lllatlon:¢QUld.notf\111Y~XJll;!inpt.i¢e vartatiPt)s.Tlle 
first ~nd mO$tlj.kely i~ th~t th~r~ are '.U"tlt:.P9tt:.e4 
<=batact:.~ri~t.tc~ wbiclla;r~ ·()ftlllP()n:2\nC~ ;totheb\lye~sana.wbj.ch 
tnf3t:f!fQrf:)COllt7:'ibute tQ~lCplAj.ntJ)gt.b$ p(r.tceof~nYPflrtlclll~r 
lQtofQattle .'l'be "s~con<! pO~f.d.b;tl;1.tyistbatthe)I1~rk~t j.&1)01: 

OP(.!l:~ting eftiQientlyand that there is .inherent p~,i'c~ 
" ~ . , 

v~l:'iab11ttYlllt:betlllctlQnfJYfJt4lll!t. Tbis :P.· .. apetAttemptstQ test 
I .', 

th~s~ tWQ:~ypoth~f3es c:;oncemingt.l1.e :pr:.iQ~b~h~Vi()u~otth_ ~iv(t 
c:~ttlea~ct~on :byexaminingintpX'1llat,ionon a(id.;1.tionalpptent;1.ally 
\"lnpo~ant \cba~~QtQ:r:i$tiQscolle(:d~e,dat :tour ;¢attle ;~~c:tiQns ;in 
Wlnt$t1990 .• 



(l 

:M"~P.P~9p~~.tQ'f:raJll~W()~~.fQ,J:ana~Y~:l.n9.tb~pontrlbu~ipn. ,of ith~'$ 
\Qha~act~r~s1:1Qsto i~uctlonpt'lc;:eti ,1. :bedQDlq' ~f.+lc~ ~n~l)t~l •• :, 
'HQ(!9"ippric:d.n9 ~:spa~Eui 011 thffl9Q)1q~pt:. #bat:gQ«lsanaseW'i,;efJ 
at"~¢p~PbSed,o,f~ttrl})utf3$andthatth. Y~l:~~'Qt. tho,~e.ttrl~\ltes 

QQrd:r1:btd:~$: to ,th~iprlQe ,pt tbe9ood. 11l~~nYQas.Q,. ,tt 1. 
imp,()~fJl»l.t()v~l",e th$,ind~vi~\1;tl l\ttJ:*):>\1tf*$Q:rQba);:'a¢t'r1$~1J;:~ 
g,f igQQd~. HQwe'l~;r IPC!!c:ausC!tb~ p):e's$ne~ ;ot,th~$~ 'Attrlb\li:e$ 
c:C)ntr1bute~tothe,pricQ ,gftllA90,QaO):~filx,v1p~,thevAl,\l~ Qt ;tlle 
at,1:~1bu:t;~ ,;1$ ;j.J.nplipi1:l.l'¢ontaln~d,Q~te~l.~qt.~a 1nth~t9tal, ~ 

Pt1c~.Xt an~~~ :ot :salep:t;'1¢filsto~ All~tfi!J:QgeniZl~:)1.\~'9'oP4~te, 
eo~~ec::\t~d ,e;tat,istic~l~nalys1$ ,C~U)' qp~\1s$(I;t.()e~tt.at~' 'tb~ 
btp)..lci tvalue$tbCL~ ,Ptlyet's ,plClu;:eone4c;::b c.h~:t:'~¢~e~istl~o~ 
att:t'~b~te! 

;rn~Q4:i.tlQn\:Q ',d~tet'mih:l.n9'wbich Qb~:r;-aci:"e;:,t'tl.¢$~PP~Clt tQb~ 
:i1nl~)(>rt;Clnt:~n: tl1e;q~te,ljninAtionQfJ;>;ric~$ttbl$Fap~~'p;l:'QV1Q~~An 
indicatioJ)ot 1:11e i.}Upll.c;itval\1(!$plad~dQ.n the,s~·Qba~",ct~ttst1cs 
):)yDuy~;r$. 

J:hiye,r$Ql'~X'ai:in9 'a.t :aqctipn$pq;r:Cll<.lSta c:attlf;l :~c¢o):cU.ng ,to 
fi:r;-stly,the ,cl~fj$ificationssetby .enq-\lfje,~$, ~ecQnql)'1 the 
pe:t;.r.::eiV$Q:.ql.lal ;1.tyottbe,llle~ t,ang.t;b,itc~il.yt:heapeteej. ve4yield 

" '." c •• 

ofm.eattromtbebeast.a • These th1.7~~ pbj e,ct.tvet:;wil).be 
·$at~sf1f3d byanapp~alsal. ofthfil ,¢ha:racteti$tlc$ 'o~ 1:be,c:attle. 
·;Apart.iQul~reharacter"ist~Qw111Qften})ei~p()rtanf:. \t;:oeC:lcb. ·of 
the Qbject~Yf;U11 althoqgb tbeirnpo;ttanc;:ewi'llvary ,b~twf3el)th~J1l 
~nd .1ll~yp~ogl,lC::$C9nflj.c:t,in9resul tel .r('J~j"n~taJlct;\/fC1t r~c;lyb~Y~ 
apos1tlve .inflJ.1enc;:eon Q~;rQa$s~qality .Pllt i~nE!~4tive.intl"E!pc;:e 
Qll'ca:rQC!\sJ$ y,ie:tci. Tbe 11IlPQrtanee ancleffe~t ,pf the a:.; e 
eharacterJ.stiQ$onpric;e isthU$ l.lneet:1::ain.Fp:r; .alq,lQ.X't-typ~ 

.cattlethe ,most j.m~Q;rtantQllJeQtlve woUld iappeart(»'Je 
QlafSsif,ication, whel.:'ecs,$ ,cattle fo;rdolUe$tj.c:ralirk,et:aare ~i:kel:y 

topea$13e$$E!Q tirstoll ql.lalityconsiderations, Thcami.u:~)tetl.$ 

roughlYdi viCJ.~db¢tween ,e~ortancld(Jlllestic.deman¢ls~Olqel: 
"~n<i/orhea"j.er c~ttle( Qows,heavystee:r:sandbulls)aretsUpplied 
pr!ncipally for elCpoJ:t,whileYQungerstock(vealers I yearl.ings, 
llg~tstee:rsandbeifers) dominate the domestic market, 



.c..b~ter*st:i9~ ,'lS!~Cl Jt191~~§lif"id~ti9n 
Cl1a~~Qtcal;'i$tiQs1;ulporta.nt ,t9J: :categQ:t:i.$in9Qiilttl.~ .1r1'1;0 . ~nQ~~t;1e:r: 
cl.ass,;i.tic:t1tic:)n$.~~@ .Ag-e/$ex,w$igllt ,tatcQv(!t ;~nQm~$Qle$¢Q~~ 
(or~Q.tt l'rotilf!!). ~XPQrt,9~de~~, p:t:.i.nq~~t1l1Y ,t):'Qlntb~l1n.iteCl 
st~t~sa;nci~apah, U~e .»);'o~a.Qate9'Qrief? ,to'~p¢c:~ty .tJl~t~qt.t1r.(i!,<i 

p:t:Q4li.~t.. 'auyeX'~ . w.i.'llllse.~l:le:;e ,p~qaQ~t1t.~9,Q)::l~~ ,fp,: ,@~ti~l1tinq; 
th~ Wfai~lltr.ang~ ·~n4tatde.pthQt :¢attl~ ~CltbeJ:tht111~$fiS~$$l,;l'19 
th~~e .cpar&lc::te.ri:$tic$9n ,,·et.·QPJlt:lntJ¢u.1$. :"a$i~ II 'PPlUe.$~:tQQtde.r$ 
,t.en4nptto)llq~e 1f,lg.cR9flne.:r:al. .Q~:t:e9or.,ic:.~.l '~~$t~dtiQnr:;J)etw~efl 
Qb~r.aateristicSjl'l'be.;re .a~$tWQ 'lUa;in~~~son~ ~ .'Th~ ~i.:t;$tis 't})t1t 

th~.4Qme.$tiQ;Jna)::ke.t~e.l1.lanc;1Q ··~··w$.a~v~~1e~y ptc~t1:1~ !,,~h~' ~fl~<::pn4 
j;$ 'tbfltpu~Qbas~$tQr tb~ "'QlTJe~tic '~a~~~tt~Jlq 't,p. l'>~i1:i{)~e4 gn 
quCility ;and ;quantl.tYQpjf;!cttV'Qe;;ratber than cQntQ;rJnatipri with 
$P~Qi,tic::cat~g9~ies., 

~~c;t:~i;~'f!~icfi!' ,attectillt;Igllaltty 
H~at~~ltty~~1Illpottantto»ul'er$~ ;J:t ifl 'th. 'p:rJ.ncipal 
cte1;erminC1ni:.()fJl1e~tprlc~ in 'th~aolne$tiq~~t~et: '~nCJ.· ta<:tC);t:$sllQh 
:asiatc;()loqx-,llleCitc:;:o'l()ul: ·an<i:ma;t";blj.ngQan ;))ft!Cate9()r;l.Q~l 

~equ.ireD.\~nt$ ~nthe,e)Cport tnat~Qt~Chara¢1:~}:'j.$.tlQ$ ,that ~u.ctioJ1 
. b\1:YE'tr$C9Ulgc:()n~lCJ.e:rj.tnP()rtant lnclUCJ.etbe.pt'E!$enc;~ Qf ;9"t~in 

te~c1;tn9', fCitscoX'e, ~}:,~.Qci1;:yp«a, ,;ntU$Cl~$qc)l:.~~san lncilca'torot 
Wf!i9ht-fQ~~~ge,t.bepoeenti~lfo;r))l:lJ.i$in'1~s lng,tcat.~gby 

teltipe:r;alll$nt,th.ep:re$~nQeQfho:r;n$lana1:b$ CJ.i$;anr.::e>,travel.lea, 
~n<iteed(:lva!.l~~lity 'a~1ndiQat~g.))y~.i.$tti¢to~Qtig~n ·an.a 
Ciistan¢.at.ravel1ed. 

fC\t$s gen~.r~1'1)"'~een a~ag~si~ablf;!chc;u:a¢tet."j.$tlQ ~ !t'he 
rel~t~oJt$bippet.l\" t~~.np:r~Qe,ClIl<ith~¢:hara.cterist~c::s .Qt ta.t:. J3c::ore, 
graip ,t~egin9'ana. .&41.1$<:11"9· .isexPeQteq.t.obeapQ.s1t~v~Qn~.. 'Th~ 

'btEuad,Qf eattleJg.~y "~c;!Q1gn~tic:::C\nt .i.f):)uYt:4rs ·pelJ.ev~ .o~eb~~~~s 
j;>:rociuce h~9herquCll'1 t:ym~Clt than :Q~be:r.f3. 'J.'h~r~ ·~hgul<i,Qea 
negative .relatiQnf?b~p ,~et:.w¢en ·pr1Qe.ancitbf:lptesenc::eof:!t()t11san4 
Fetor t~mp~ramen1:,lle¢Clllse'tbe$~Qh~l."~(:t¢r~fi.it!.csiJ1Qt:.easQ ~hfl,l:'~~k 
of 'bl:1d.sing .. !1'beciista.nc~tX'aV~lleCl, a~ingipat(aQPY 'thlol 
<Iis1;:rict ot()l;"j.gin,JllElyhavepotl): 'n~9'a tiv~?t,hdJ?()S~ tlv,a 
intll1enpSSQl'l 'p~ice.LQng distances 'trAvell~amean tnecattle 
haVe been expQ$ecit,C) the ~.i$k,()fp~is!ng :ancibc;lvepe~nC)ff t~ea, 
,))~t pf:f~ett;!n(~Jt:.his ,*stl1epos'sil:>ilitythatt;h¢ymay:haveQQ~~ 

tX'Olrl 2lna;t:'e"ofhigbqqalityte~&.a$CQ):npl;l;r$dt() lQcalQa.ttl~. 



Ch5't.:Ap1;?rt'1:.i~_;; :."+"dt~l)9'~'~'ld, 
'l'b~ ·J>Jly,~lc;:~l'l~l¢Qt. .1ll~(l:t;. 'fJ:9m :ARsasst '4@t:$l;1U~n@$,tb,;,U.;lrt~~~t~ 
;9Ut~\lt iQt 'tbQ P~~q,fl~S9t"l ;~ndsQ, 'QharaQt~l='iQtip~, ~ntlp~nQin9'yj.~lg, 
,aJ:~ ~nt~o~ant ~ :in ~~E!ne~al,QClt:t~~~at 'bav,e~r.,QW1l ~i9klf .net 
h~v~' .. ~ bi9b)?):QP.9l:'tlqn ;Qf,)ll~~t 'c;:oJaP~);f44i:Q »Qn~1 ;t~t~na';QtJ)~J:"' 
,QI~~~$,f:J :¢o~ponent~ 1'~;e14 well. ,¢Ilct.rAQte~i$1:ic$ that ;);)~y.';$QP\l14, 
QPn.$;i.ci~tl1I1PQn,antt1rea9'~l \$e~/t~t'<l~ptbf~"f3~lEt. ;~QQJ;:@, ~rfl~a 
tyP",t,h., ;tn>~o,ffe~dlng(.incl\l4j.n9' '9rain) ,~,ncJ. *be ltlt.l~hQQd 
·9f b~1$.\n9'1t cow~,~n4Qattl~~ha,t'~):."~·~9'Qa.()~V:~tYt~t ten<i1;,Q 
yj.~ldP,QQI7~Y' A ;po.lt~ve~.la~j.qn$b~l-',w1)"1,p;J:'Qba))lf~)Ct*·d~ 
betW~(;ln)?~iQ~ ;}lnq:llu~c;:le 'f.)c::pre, ,graint(!eet~n9'~lldJj;1l4bWl."1~Y 
te$chJ(~l~t?ar~ 9'~n~~allyp;ete~):"f3gbteQ~"$.$gtt:b~t"ls.)t,(:)1 
J>r.9n~nQy~nd /$@$~$1(;!nt;low Y.i,.~ld$;:~ssQc::it;l1;;eqwJ.~ll t~l\l~a.$., 
';t'))ere,' )n~¥ ib~ .~ iPte.l1ltUJlltQ~ ·t.~(;!Q;lC)t :b~~fe.;J;:~'p~Qa~;3., ·tb~$~'~l;. 

~t~~p~i v~iyg1.1a';'ante~d~rE#~ ,otp;t;'e9J)All'::Y" ,A9~~1l/b:t~~4t.YJ?~' 
,~oulg p~s!qn~'ttQ~nt ~t ,~lJyer$. b~lQ. ~rt:;rQn~l~~r¢e);rt;~Qn~,~J;>Q\lt 
tbei:r; yielg., ,cba;-apte;ri.$t19$, 'l'Jl¢;r~,ls11:kely '·to ;be .. ~ 1.l.9A1:j.V~ 

~el~tiQJl$blp 'bet~e$l'l ;~:ti.Q~~n4 ·tbe·preliU~nQeq't .• "q~"sS ,((:\1: :~na ·t1.le 
,11J(e'lihpQci·.9t ~rUi$in9' ,b9tbfi1Qt9+~tba,t ~~;u~g.c:.yi~l.Qli 

1l:t,ev1Q\l$eJll)?1r!c~1. .$t\lclte$,baV$eXcUld.nea~nee.ft9qt.Q~ :Q.~'f~.t:'ent 
chat~cteJ:",i$t:.~Q~ 'pntlle~):1¢fi!QfQClt1:1e' ·,.nd· :pee.t 'c~;9~$~~tJ $Ql~ 
in ,Aq$t;r~llCJ. (HQ9~nQ;Ji¢l'.rQ~d(a.~,7~),J»C\;rk("?!7~), liall (19S1)" 
't¢4ciart4 CoWell (.~9$1), '~c:n:t~;randT.o~Ci (a:9~'$) :~n(J. 'W!11j.-P$ .~ 
~.(l9$~) JThE! ¢h~~AQ1:(:\rJ:'j.~tig$ ·'nQl~fled.· ,~n ,tb~$~,Qt\l41E!_ ,~te; 
11ge,,~.x, we~9b1:t .t~t ,dePtb"fee(i ·i:ypl!l;'))r~{ag,Qist~1ct at 
,Q:r1t.1il1.flots~~fl, .p;.e~t;lno~. ,Q~ hQ;t:'n$~nd f:;l'i$JJQ~~t.i()Jl Qttbelpt 
w1thlnthfa~~:L.e. 

The ;result;sof tbegitferel1t .~:rtQ.c;1j.Q$,C!l~eQttel1 !nQQn$1~,ttQnt. 

F91: ~xaxnpl~, ,we;l9htw~sngt.tounq' ~obe,Q~S'rll.tic.a,nt ~l:>1TQ4g 'AUg 
CoWt;lll-Qrby ;PQ~e1; aIl4'l'(>c:lcl,putwt\$ fQUrlcl '13lgnif;icClntby 
tU.lllcUl1$ ~ 1\1.. 'tbi~;lIlaybe e)Cpla1neQ~ytbe :different 
age/we1911tQf.ani~91I3investi.9ateci, :as' gi~Q\ls$eq :In 'Wlllia)'ns .~ 
,n .. II IlClweV$t ,r!ijothe..:r::reaSQnJUClY ·;betlle4.ttfe:rent 'teQllnic;rues 
l1sed. to.invest~qC\tetbesiqnitl¢anceof tbese.c.h~:r:aQteri$t;iQs. 



'J'Wo:J;la~$iQt,c~ntQ1.t~s)1~"~ J.,1~en.p.,$e<ltQ '~C1na~ys~, 'tb$~j:mpQ~aPQ~Qt 
,<It,ft:~1:~,ntQbatapt$tlsi;~csontb(! p,ri<;:sQf 'Qatt.l.@ .,Tbfil ,t~9hn~~$ 
\1se4by ~o~1;er 'Atlg. ''J!QQc;l 'WCl$ to. tl:t.t,~'$l;~~tetb~ ,t ... ~~ '.9JllltiQn 
inclU4in9 ~llpo.t~ntiall~ ,tJDR()~ant~ 'Qb.t~~Qtfar:1J$tiQ~:q~~11.~ttl@ 
$Pld",~nd then~y~t(;l111~t1Q,A:J.iy '$ti~t~ 'aJ$~rt.$gt :~~~t£.Qn~~n ' 
whJchpn~, ,cb~tAct~ti~ti(:: ,,~'~,oJUltt~<l1!rp~ "th~f1.ll", ,~;..t't~pn! J'~, 
te~d:$ w~:t"~, ,th~Jl .¢~bri~dQgt tQS~~: "betll$):'tJ)~Q.l,ttec.t 
ic)j~t:<tqt.rie,rt:icw~$s:f,911it1r;an~,1n it, ~ft¢c:t :Qn ':p~"de~wqctg' :an<l 
CQW~ll '~$eg, ,a,n.naly," i!$ \qfQ9V,;!'nQ.~ppJ:qaC))'IQ$tnSJ ,itlq:z/e~J);b~ 
):'g(::H:~~~1Qn' 'toQet:~,t1Uin~ tb~ $19Jl"'~fi~~J'l(;~"t ' <U;tt'1.:~n1: ' 
Qhar~pt~u:i~tiq~ It 

ijoweve~,neltberQt !tb~$~te9nnl~~.:l\t.v~;L:iQ'$'f 'tb~lg~1;a. ;~,~ 
,to ·.t>~·a:naly~u:1d 1~ b(G!S$t ,):)y ll1u'lt.iQQl.;liJleA;",i~y'ln,tll$PQtfilnt1'itl .. '~~d;. 
,Qtfi)XJill1n4tQ~ vi1;rli1J:ll~$ t\ :.t" 1;:h~ \1s4lPttbe ,,~t.fJtttttWQ 
QhC\l:'~Qte~i~tic§, ,'J;~~tron9l,;"Qon-el~t~a! :tb'~ ,Q~~$$i'QJl i~t '. '~;~folJ: 
Ql'lf;! ,of tbeSe,t~()l1\tb~~J;;tl1t1at~4~c:.w.at.~on'JU~Y"J?~~aJ:"t.Q,hC)Y_~Jl 
j.n#3~9ni,ticilnt .eft~pt.Qn 'tb~ ~~g~~$$~On'._~xPl~n"tpty:powe~~ .:$Q 
:bo.th ·C;P~:r:~ct~);'j.~t~c~ QCln :b~ "fQ~ndtQ ).?e~n$.i9At;t!iQant\l't))9'tb~' 
appt()~Qb,QVflnth.Qllg});,pp;h ~~~¥:J:I~ln41Y~Q\la~l.t.lc;mit~C::.)1t. .tlli;i1Q 

'ap::;epQ(! 9f 'the '.QtlJ~):'. ln~b~ 'T.odg~ng(!owell 4t':l¢l1',tb~ ~\\.~~Q~ 

.\11t1ple ;.'egJ:'eS$~()Jl teC:bn~~e. 1n t:.h9P~.~~J)~. Q~ 
lUU,;!1r.:1cQllineal:i ty ,ha$ as,$QQ!a1:f1g'wltbit1tbe ql~'$iQP~o):>l.~.:Pf' 
.tl'ltl~1;¢~ v~ri,ance$Qttb~~ft~Qteg ,pal:'~m~t~:I:' ,~$tllit~t,.13 ,~~~a ,the 
,4';Q1'l$equent:.,f~).$~i;J~cept~n~e Qttl'lt~ ~l'lqll :n¥poth.sl$ .Q::e:nQ' 
J:'~1at*()nsbitJ· 

~bElC9nt:.:r~(U.QtingX'~$ults 'with :re9~~dtothE).' lmfQ;rtap¢eq,tw~.i9bt 
~ulda9~ .~'E$,' '~ ,Cl~tE!~;i.n~ntQt9~t.~l.epr1¢es in wQ.dc;lonaCowell',ang 
Po;:ter s,ng T.9dd !JlJayll~),cax,plain~4 ':pytbe pr.$enQ~ Qt.' 
J1lult1C:911ine~X',i ty1n'tb.$itd:a,ta ,,$Eod:$~PQrt$;w:and ,~QCtcl, ,a<bJll,t '1;9 
f3trQn9,' cQ~X'elllt:.to,n$·1n 1:b~~rdata.~t,'lbeytQt.tnat.b~tw~19btwas 
not ·~~19,nl:tic:ant ~Q.f!t~):mi;nant; .()tJ?~lc~ ;Jl.ttt."thai: 'tl1ew~iStb1;.tat 
:1nt.@rgu;:t~Qn 'waf:;, $ignit~c~nt.!r,hlsagaiJlJllay ,l:)'~"a,~~1Jult :c:au$sd, 
,pya '1l191l 'col;rel~tionp~tw~ell 'thewelgbtanq'w.!9At"'t~t 
:v~i'~able$4!~p.ltlC;:911inea:r!t.Y :p:robleJll~ W~:re,eJlC::9~nt;ere4 tntbe 
QuX':r~ntd~ta.$etanq th~s'~re .dj.sC::Q$s$qpelQW. 
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DAt~ 'fQ'l/ tht$ $ty<t1wca~~ :Cc>11>,ct~4 '.~i;~\lQt;l.()n~ ':atTQQWDQ~~ ,at)<J 
':RQckh?\ll1Ftott;~~~ln~Wln~~r.;L99QlIJ;P):'j.¢~$ :fq~$~V~~l;llbun4;r~rl 
:101;:$ QtQ£\ttl~w~~e 'r~¢o):Q~Q ,(111 cent~p~~~tlQ~r~m. ~>tv~W~lti1ht) 
il).«;>t19: witbJn(:la$\1r~);n~nt~:Qf •. l\ J:$et, .Q~t.llecJ;1cu:acte;r$.$tlc. ;Po$s~~tiJed 
by~achlQt.Cbat.ClQt~rifirt;lQs .repQ~E!a~Q:r:Al;t$~:t~ya1:4siil#11l4fa· . 
a9~/s~x, We..i.9bt,fatqpYQr4;, 'lUusC'l$ ,$QQ;t'fJ',' :bt:'~e<:ltyp~6." 
gi$t~1¢t .. crtr.>rt9'ln1', n~e)i in lot, unlfQ~l~Y'·Qf,· 'tb~lota" 
wll~tllersr~1n~e4, :tb«a ::p~e$~llde()t'bom~ andtb¢:po".d.ti()J'l Of '>t1)e 
lQtintbes~le', whil~fQ~:RockhC1111pt()n,~(iQ1tlQn~;t .!DfQ~~t;lon 
WAS Qo;Lleetedon th~Au¢tiQne~~ ,re~p()ns~l:)letQ't: th~f$a);~Q~ . ~>a.(;:h 
lQt1() , . 

Actual :livtaw~t9htf3we;r;e QJ;lta~n~a,tor~~Q;b.lQt"att~r th~sal~1i 
1{QW~V~l:the ~na~¥$j,$is ca~rled Qut:u$infrwet9bt_~a9~tQCl,o):lQal 
ya;r:iaRl$_U»uye;r:$~Qt~m~rt:~ ltQi9b:t:.~. 'wll~b ));lagilli', ·$0 :JJ,9m$ 

,giscr~p~nc;j.e!Jc;::oYldeXi$tb.e1;.we~ntlt.~i~ ,~u»j ~9ttv~ !al$~§~Jtl~btl 
,~ngtbe ·,aQtua.lwei~ht~~· ',",bJf.3cl.i'f1;e;r:ellC$ j.$,l;\ln~"i~,.4~y tb~~$(l! 
pt(:atg9'Q:r;lc;C11va~1@le!$. HO,r~ 11l1po~ard:1Y/l?ecE;l\Jf!ieQt, ·.pl:de~ 

reC;llltl:f!lllentf?,. 'p~rt.ic.1,11a;rly 'e,q:)(;>~t; :0,r4er:"bl1,y~r~ 't~~4tQa~~e$' 
101;.$ ~ntQwf)i9At ~aJl9'e'1Jult~adf;)te~~1)U~t~Jlgwe19b.t.i;<> ·t.h~ 
ncareptkilQgr:~J!l. 

I 

r"t SQO~f! t .~u$Qle$QQr~ ~nd\1l1i.fQ;rl1litl"0t.l()tw~r:efa$tl1l\at:.ec;lj))" 
ithedat~ ,cpllectors, It 1I?PQ$~1pletbatthQi.~Qsti~~tes 
d.iftE!:r;~a. tX'()Dl t110S~Qt,tbebuye;,~,b\lt]:)ed~q$~'¢~t.E!gQ;,le.,wer:Q 
lise", 1 tisf4nttctpateQ tbatany .diffet'~nC::f#f.3WQuld):)e.ini~al ,1~ 
HU~cl~$eQ:t:~ ,as. w~t.btbJ!Weigll,t.~ang~~and t~t.$CO~~.$,j.Qb~s.~d 
Qn thtil;l\V~~,~A'1!s~ecificatlQn$.!HoW$"e:t:~any,~)ij)ptt Q4ttl~ "at 
l~ast In 1.·~SlQ )wQre .. gr~d~4 'onlllltt :PtQti~$, whj;Qbt13,~tteQtiv~ly 
aco)n1):l.l'latj;QQ,qftat 'i1n(l~usQlescote$.;rt ~jspoa;u~ible. tht'.n that 
tQ'rsotlle. :.e~Q"-1;yp~cattle, tb~~~sclQ,co;e~epoxtecl will :no~ 
·ful~yreflectt.n~~)'u:yel;'S' .cr.i te):'ia. {f ;rnte~~Qt"onte:gnsot 

weJ.ght*tat !w~ic;Jbt~J1l1.1$qle,a,nt:lfattJmUsQleW~te inQl~q..adin the 
~na.lysi$ ·tQa,l;LQw,fQ:r: th~sposs1ble·weaJQl~$s. 

JJre~4tYl>e Wi1$llsS~$$ecl .by the Qi:lta collecto;r!$ .ndt.nisqata.'ll:~ 
tl$sl.lInec\ ctClpe ·Act';:\1ratQ.Tnca a;r:ea "Qt .Q:r:iginwa~ \~pl:l.t!nt()thr:ee 
);))';oadc;p:oJJPs, to 7;'~t'le.ct,»C)tb the,aisti:lnQet~tvel1eQ~nd.. tbe 
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t,tUC1l1it,y ,()ttf;!Qq~~A$:n~f3t' 1n :ec.l.Qb lqt,tJl8,po,,~1;ionQf :tb..1J>; 
in ttb~ '.:;~Je., <the .. :p?:~$$nQ~of)bQ~ns,anQ, .·Wb't,b_~ ,sr>:Ai~l'te~'Q~)1Q~: 
W'l:'eQhal:'~¢t.e:t'.i$1;;1cs tJ)~tlll~;a:~$.tX'ai9~t ,tQ;,:w~~a· ~n~Q:tl~c;::t';Qn,. 

'rb$,~p.i;rlQal f$ectiottotthls:pap.eJ: ,ct~a,l~w1~the ,an .. l.y,$l$ ,of 
1n4iv1duall()t da:tC\to ,expl~j.n v~r,l'~~l~n$ ~n 'p~ic~, :J;)y' 'v4:t'latlQJl~ 

intbe .c}l.l.\rt;lQt;.al:l.stlQ$.Qt 'tb~'c;:~ttle4.nqqQ£lt1Qnt Hult1pl_ 
):egr.e$JJion analysts i$\lsGQ to ·"A1.:1JD~t' J!b~QQn.1C: 'J?tj.~e ,ty,nct;.1Ql)1t 

,Til*!! .bE!q9n*CPkiC:~'99~l 
ll~,ao;niQ ,pricetu.nc:ti9nj;~, ·~l:'.~a.\1Q~QtQ~,~9Pi:lt;ioniwh~~l)i$hQl'!$ 
bow thecangC)9~noll"Val:'~~ble,p:r:iQet is p.~tEllf1U~ea)))"e~osreno1}. 
'var~flpl~~ '" ,A ):~g~C¢d~9;mequat~on ,q()~$:nqt:a1~ect;~1.4e.cl:'.i.p~ 
9QonoJnic,agen1.:$tpeb.~v1Q\l:r: .))~t lnf?t.ea,d '~~pq)'.1:~ ·th~ ,:restlltfot 
tbel,;r ,J:>ebav1Qllr,on 'p):'t¢@! 'WO ;s.l?~Qttic fWlQ~tonaltQrm i$ 
$UClge$'l:eCl 'J'Jy tl1eQ);¥~J)dtl1!s. ·i,~:tb~:refQre .. ~ lXlatt~J: ,tOt· .~~p1rlc.l 
4~te~in~tj..qn[Wil11 .. a:ms fl~B~).l,'~ 

,A$ gi.JlQ\lss.~c11n:W;1111a~s. ,~J1f ,(1'$$9), tb~a.n~lY,s.~'~ ~$ .¢a.X'):'lQ4 
OUt-At .~(U.,tl~c:J9;re9'Atelevel.b'1 ef;tilna1:ill~.l afll~f~r.ni:h~"onlc 
;prlQ~fpnct;ion(oX"e~c;h ;,Qf ,tQ\1:rage/~e"9r()llp;n~$(yearl~"!1s, 

beltlJ~,St,C::QWs. ,~nQs~eE!:r,t;\J~t tbe two .i$ale~Qent;r~t':l.'·~ 

~11$ 'tb.e pttce Qt tbebet~;ragene()'Us.;LQt 11 
1?o lstbepx-ic::eQt tbQJ.:f3terence lQt, ·,Qt 9a.ttle 1 
Xu ,j.$1:be qgQnt1tyoftb$jth ,Qb.a.J:'a.c::teristic; .prQv14filct 
pY~he1tb:lQt(lll.el1f31l~ec1:&:'elatiYcat(), tbet;{\1a.ntltYQ( 
tb~t db~;raQteristic;,;t.ntbe ·%',efe:r;enC::Qtype); , 
PJ .isthep:r,e~ium/qi$Q0l.1nt4sSQQlatedwith,a.llntt 
,qb~nge1n tneamQuntQf :cbat"act~rif3ticprQvid~dJ:>Y .1 Qt. 
icoJOP~:r~4wl.tht.b$ :r~ferenC$ lot. 



tncl u4~C1:1n i:h~ J'$Qt "Of :r'i1gl:'e/$$9J:'~ '~J:~tl).~c::ba:r:~¢t$X';tf$t;1dt?on. 
,wh.iob4atawla~~¢()11~Qt~4 ~nct ,tllt~J:llQt.t(),nt~~t:I,;b~t:WeQn W'tatg:b1: 
l,n4fat<iE;lptb, ltf$~9b.t,~n~ )'4\l~c;l~~QqJt$ian(1 ,tAtan4 :'JlU$Ql€t .f.?c;orQ, 

n~.ltJ9C!1;t in~i3,ri~yjpr9Plt.IQf.? 
$eV~t~p;r.()bl.axns· Qt :~111ticQllln~~t.i.ty WQr~: ,e~~~1$nq~g tn ~b~ 
an!\l,¥~ltlof th~ :cQll~pt~g .data,.:tt~ e¥i$t.nc;e~n a.1J,.~)t/age 

4a.t~<1l:'o\lpin9Q lndicAtQtA~t tbi~1. Awtde~p;r~~4.p;r.o~1~~. A$ 
.nQt~aa.PQv~t.h1s l11~YQi1st $Olne ~aQ\1):)t .QJ)·tJl~ v~1!Q1'\:y ,gt· <J>2;,.vs,QJ,Jj 
:t:'e$ea.;rQbi1ntb1s.~reCl. 

,\Id~nt~,~qCJt;ion . R.( .. tbE! .. o.ff,pgi1)S .'Y~H;;ORl.~~ 
.'l'h~. lnflat~dvari.anQefSca.ul;ied ~y~ult.t·cQllinea.;r1ty~.f,tect: .Qn~y 

·tbo$eyar1a.ble~ .• ttect~d; :p:(tbe gE!~f;ln<ieJl¢j.$,$ wlthlptb$.l1Iet .Q't 
v~rr.iaple$. ';I.'he.iJ1j.tl~:t$t.p tllt;!Jl .tJ;l,to Qt)COVel; 'th~ .Elxt~nt 'Qfth~ 

Jl\Ultic()llj.n~i.\):'j,.ty w.ithi.ll t.h~Q~ta :$et_nd1:Q,Q!tJ,QPv.r 'W:~A~tQ~ 
tn~ci.p~nd~nct~~t~lt~.'l'b.i..~ :wil.l ·);'.QVe~l,Whlqh Qt·t.b~J:'e9:r:s"~Qt'fJ. 
ar~lik.EalY tQflav.qQ~f~i¢j.~nt~J;lt~11l,,:t;~.$·wht¢11.J"liqQv~l:'tl{aly 

aft$qt~Q,P¥ th~ cQllj.n~a~lt~~fiJ~ It 'w;l.l~.al".o·":L19wtb' 
1qent.i.tlc.:?ltiQnotC:Q.affic:i~nt~:;:;tj.mAt~$ wb~pbar. .r$;J.a,t1 vel¥ 
j.fJol~t~4troJ1l1:hf;! :QQll!nea:r:l1;y .pJ;Qbl$1l1$~n4 tbU.$lik~ly 1:~' .be. 
tt:lJ$tw9ttby i.nap!, te:Qttlle ~111~cQngl1;iol}~a<J~t~l?~t. 

'J'be.s~~ple cor;rfjlat,"onc:oetf;Lp!Qnt. ,~etw~~n p.a~);J;l iQ.ftb~ 

e~la.nCJtQty v~:r:;J.~ble$.j.$t.nC,l.Clequ.ate ,.atiiA :~e,~SU;t'~ ·Qttbe :l'.Qt.ntl~l 
p;eob~eJllv.~t'i~ples~.otten in: ,~ul tiple r$9~~~~lQb~na.l;Y$lQt 
X"ei:~t:iQnsb.i.l'$~~d.$t~etween 'c:Jroqps :l;athertha.fipa~r$Q.ttb~$~ 
V~;r:i~J;>les \' ~)l1or(i!, thQ~Oq9b ~pprQ,~t;Jb j.~. t.Q ,e)c~Jll1nf# ,th~ 
'etg~nv~lq~tiandcQnd1tiQn iJ)cU,ces' ·pf thfol '~9~1~4 [Jlatrl"ot:tb.~. 
~XJ?lAn~toJ:yv.ariable$, X'XJ5 ~beith cpncU,t!Qn;!.n4t;1X, Cli$ 
:get'in~Q·top~ 

:A, t~the$~.al~~st eigenvalu~, and 
1f l.:fJ tl:t~ ~tbeigenv~lU~Qttbeno;tJl1c;lli$eqX'X. 
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EJel~l~y . ~.~.~'PPl.OQ:~'1Q~)GbQwtbQ.t <JllQ4e~gt._1:()J3t);;'Qn9 
c;1ep,J)g~nQ.t~~~J;'~~~~()qj.~teg'wj.tbQ.QnQitt.QJI' in4j.Q~tI 'J:)~t;.w$~n$ Q,.,.n<1 
100.. ,Co~t~$pon(1ing toe(lQb :b19b ,qQncltt,toninQ~~ t§Zl §t);'Qn9 
Q~peng~nQY in. ··th~ . Xlxm,qtx-ix., sev~X'~ll\~l:ti,¢Qllinei;l~~;tyf );'$ 

in.Q.icat~a R¥ .C:Qn(1iti()J)tna1¢~~ ,~J:',~~t.e~ than '-QQ ..'r,bj.~ ,1,~v,elQf 
~til t't~C)111n~a.r;J.ty , ¢a~$~~$u);>~t~n1:1~lv~X'i{lnc~~n.tlatiQn ~J\4 

9'J:'e~t'PQtQntl~lhCl" tql:'~g~es'~1Qn,~t?t~a.t~, Il~el.~~Y ~ 'Al" 
pl~3l~ 

ltthf)e)Cj.$.teange .9f~uchll1\lltlc;Qlli.n~~u:j.;t.yi$ ~n41Qat$4 ,by 'th~ 
gOJlglt'iQning,tQe$,the:n~xt '1?;~P '~tQQ~t~~in,~tb~n~d~\lr~"~4, 
14.'k~1.:!le.f'teQ:e9f, tb~ )l1ulticQ'l11nearlty on ·tbe.· .p,.~;'Qlllet~;r~$ttlDa.t$S 
of! ~h~,J!1,C)ac;tl. The, ,tOI1Jl ,gt ,th@ .(i(:lpen(10n¢j.~~a.s tnt:lic;:at$4 ,1nt,h~ 
YaX'~llnq~~Q~qQ;mJ?9~! tlon'~fX'QPQr1;~Qn~ ,o.oftlle, ~~9.;r',:J~!on 
.c::ol;liflc~~ntl$.1~ lQX"hj.gA :Qo.n~U.t1Qn.ind~cEa§,tbfa;p~~1:$$l1oe. ~f hic;Jb 
V'a~i.C\nc~J?J:o~QJ:1;iQntl$tol: tWQormQ:r:e QQEatfic:!ents"j.nQ1c~t~$tbA:t; 
,~ :;-~lat;'onf:Jbi,p .lnc:).Y e)Ct~tbetw~elltbQsev~r~aQ:Lef? ,.l3~:lfJl~y "~~. 
,p:r.QV~4Ea as;tlltJ;>le ,~l~ ,of1:h~:.tbat~~tiltlat$o$ ~;re :c,Qn§j.ge:re~ ,t9 
be ,ae9J;ac:1~g ,bYlnqlticQlline~;r:ttY'wln~n~Qtet,hanqQt'Qf th, 
Ya;E;'j,all¢e·Qf 1;wQ.Qr1llQ;re ,QQ$,f'fic$ents ,",$ ;~~~Q91~t~g, ,wt1:b,e1JJ.in9I;~ 
h19bQ.Qn.d~ ti917.d.nd~x ~ 

,CQndqct;in1·tb~~e t.et:;.t$pn the, Qu;rx:ent: ,data~~tX~Veill.~a. ;con4~tiq,Jl 
.j.ntiicf.aElin ~~q~~s .Qf3,QQ, w1tb,atiU;lp¢j;~te~biSIbvattonc~ 
p:ro;portlQ,n~ :tQ1;f?evex-al¢QEitt.i.g;lents, The pt"Q:bl~lnv~;rl!l~le$w~;r~ 
fo~nd to ,1)e, ,tbetnte,ra9i:;i.p.o t~X'm$" anc.i.tbe .we!9bt, \mU$ql.~i;\nQfat 
v~X'l~bleSJ .G~nfaral).y, thqse(lJ:'~tl1~ cUlly va,;r~aJ>l.'~ ';iJlV9~VE)~in 
tbe ,Q911~nfa~r1tj.es.. 1J'b~otb~J.:¢ha;r~ote;ri$t1c$'CQfa,ffic;tent 

~~t:..ilt1at~£!f rJi1np~r~gA;rcl$d, ·a$ ,. Qle~n' I that iif3 ,unafft;19t~<l ,Py 
1ntlat~4 v~;rj.~nc$,$Clncltb~ :~~lat~.cl;l.;ns.tapl~~tY9t·:th~,.~t;l.J\latt;!$" 

.Wb, .• 9l\lt!9n 
NQt:iatie;fact0l:l'J3C)lut1Qne~tst:$ to ·'(;u;r~'lPijltic:,011tne~:r,ltl'.. :'';J!be 
.c9ll~ct;i,on oQe lJl9te datamay.nQtsQl ve·the'~toJ:),leJll "'.f3J;lJ,lec;:ially 
';if tbe;r.latiQ;nsblp istnt;.1ns1" (ox-byway Qt:rlC~ture)a$lt is 
hexoe ,17J.)at~ tJ;atlElfQtJllatiQnsa~,en()t~lwaYJ:l.p9s$ible (ant;! .may 
llPt .cq;r~tlle lln~E!rlyj.n9' ,pt:pblel1l:Anywpy) jof;r1ncipal.C;:Q1llt?9n~nts 
.analY$;l.sAn4 't:i.4c;e .t,egr~s~.iQna;r:Ii!$\1c.1qest~cl 1l~ .QJ>1:!Qns ~n 
text})OQ)(s-:and.·thennQi;. .1:eco~en4eelltsee.J.\1d«1~ $t.~ it , 1gea" 
967 4]~n~1 t.fa~rud:l.v~j,t;I ,tQf3f3t~lUqt~tbe .;tnQQ$l trempvinc;r$QJ,Il~Qt 



ttl. t.l'QPblAsqm~.v_rlcWl~_, !lo~t l:~QP9n"$1n9:,t.\t ~.~~AlU~t~lJl. ,tg~t. 
f;hQ¢Q~t~~Q1ent, '.3t~m~t~,$fQ):tb~*,filt~1n~4'Y:~;-~~);>1~l •. wll~qb,. jJln\Q~ 
l.1Ptb~ "qQl1t"e.~,tt1~s ~t~ ,Q9JnPQ$lt~h''l'bQ .prQP1~m,qt'tb~in~~~ted 
V,i,\ti~l}Qe(~ .~~ J"~mQvQd ;b'Q't: tll~QP~tt$Q,i~nt~lSt~~~t~$.§1:~ .nQ,;Lgn9~t' 

'P\1;r~" f 

,'J31expl~aln9' :tbE! ~nt.~l;'Q¢t~Qnt,~~' " .. "ll1:;rQuql~$Qm~ 
;~"l tiQollinsArj, t),pto1)lflX!1t?: ,~~~ '~~Jll9Yfaa/wS.i;Jl,~be tQon4~t.1Qn 
;lnQ1c~$fal1in9tX'omllnaQc~pt~plY ibJgb 'villll~$ ,tQ, 4.rQ ':rnQ.t:,dA~latJ.1 

d '," 

,J),.lQW~Q. !FQ~,~,~~,Jllpl~., 1;b~ l"Qll1QV~l.. Qf!tb~Il~J;'H~1~:kwe19bt :an.c;l' 
;~\1§Q1Q*tAt,1nt~:r:act.1Qnstfad\1¢ea. ;tbf:1. ,J,Q~)c~~ttm ;co.ngj. tiQJltn4ex ,t,;!:,9. 
1:7,01:0: '~7 ,fQrnQ;lf~;J;~llt rRQokb.~ptQJh 

'Thef.\l'pX'oaC;:h~~~c;i :b~t~ if:1:1;Q,t;iJ:~tl,Q$t1m~t;$ ·tb~t111l 'h~<lQ».1q, 
price \lJQ4g1/c<>tnJ?1~t. :wJ,th 1ntf?J:acttpg.s, t;;u-,cl ,te.$.t;tll~$ ~tQ~ ,t,J?~ 

;~;J.9Jlit~9;;lhQ.$Qt ~h~ agq,j. t;i9nalnon. .... ~lmS:reJ.>Qtt~4Qb~ra¢t~;1$1:iQ$. 
1!h~ t-t~s,t t~cb.l'ltquQ ·pt.FQtter~nQ'l'otlq 'Q4n.);P" ·ll$@Q ,tQ'te.t 
WAetb~u: .~·ch~l;'~¢te~~£J;i,Qbas ,"'.~i~nlf~q~)')t; .@ft·e.ct.Qn.p;r:~Q$.. xt. 
.&.=JbOlll(l,b~not~(11;.llattbe~,pp?1~,@:rd: nQn~~d.gn1t~¢~nc~9tQnQ~t ithe 
:p;rQb;1.em~t1c~1 v~r1aQle~ (.w~i9bt.ltc:lt;,1ll"'-~Qle.~n<l ,th~!1: 
1rl1;@;t",apt19na:J' .)n\1st: ·J:)~'d.;l.$~e.9~:rc:led. ne;>· QQnQlq~1..QJlc;~n '.)).~~iJ.q. 

aJ;>o~tthQ$e V~;J:J.~le$ :inf31gn1ttcance. ~ '~be r~,$\ll.t$ pi; tbe~,~ t$S,t$ 

~~$ \~b9wn ~n 1J!lilble~ ",1;.Q4" 

l o11Qw!nf:j tbiffJ ,; ~nAt.t{i!Jnl'1; i~~q<t~tQ~$ti1fi~t. !h()w~uqb ;.xtta 
J>ric~ v~:rJ.atl.on :th~non.-:q.ms ~(!J:lQ~t:~d .Qba~~pte;t"if3t;tt.:$.Q~.n· 
expl~;tn, ,in ~Cl4it!QJl ,t.o.tbat ~lt~ady .xPlI11n~.g :bi~tbQ ~-.­
rep()~t.4.¢toU:·aot(3;rJ.~ti9~. ''l'b~:r:~tj.Qnalt;!fQ~1!h.1s, t~t9 ing!<l~tfl· 
wbl¢hoftlle$fl·t~gtQrf;;', i~tf1nY,maYP49,~qgQt~l AciQitiQntQtbf;! 
1n~rk~t~·.aPC)~t3,10Tb1~ i~ giJ:1cUE.J~ed :)J$lpw!l 

r,lnally tSpm~ ~ncl1Qattonj.s 9'ivenQtth~ ilrtp~i(!j.:t va.l.~~$ Qt tb$ 
,¢l1ar4c::te:r:j.stic;~t~veql.~(1by th~begQniQJ>1='iQ~ ,lll9(1Ql t Ilb~$ew1~1 

p~ lQO$t .~Ql;'~J.?l~tortbQ§l~ va~iAbl~$)lnattec;t.egbytlte 
lntllt1cQll~n~i1rity, ~he :mQ(ie"$Y$~d. toe$titn~t.e~~~e :lu;~QQniQ 
p):t¢e$bave· :ba~ t;b~l ~nte~i1ction t~lJll$):elllQv~cl.~.be,e ~l~~ 

~(!PQ:r:t~Q1n. T~bles p t.q ,~" It§1i9lJl4 ,bQ)lc>teciberetbattbe 
,~91~~lQnpf t.b~ int~~AQt;i()ll tetm" ~n.~(lnl(;l.()t tbe'equat!()n~ 

re<il.lc.e$ tbe9QQdPet;lf?~ot"'fit ,'l1~t;l1eX'ilnalys,;l$ reUl~;bn3to (pe ,<ione 
,91) tl1i~ .sec;t1Qll .lnQllJslon ·Qt ,the tnter~c;t~Qntem~,w!tbthet:r 
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%"el{\1t.ea, 1J,lglt,1~Qll:lne~rlty' ~m~k~§·t.b~ iQQ~ft1Qi~nt$ ,tQ~' iweight t :~~t 
ana 'Jt\\1$Ql$ .Eu;;Qr.'~ntnt:$tp):~t;~bl~h' Th~~Qllgt~qn$ ·);.p,Q,~1;~4h~~~ 
;4C)h~vQPQett,~Qj.entt;\wb.iQb; Al;", .,f3@tu~ibl~' ,ang. :b~:y·e ~~:¢~,a~ 
: t' , "'t' ·ti'1' . , """n,~~,~,',.~"",Qnjli' , 

''1:a.p.l~$l tQ4· ,J?nQW t.h~t.~\1l1;f;l,Ot~h~ ,~t(a§t~ ;pe~t9~@4 ;py 
';Q}ll~~J;:tJl9tbe 'tullJn9,Q~1 witb,~n4~yld~~l )1lQQ$lp/,~Q~~<t ))y 
;~XQlu.Q1n~ ,()n~ Vi;1rl'~pl~()J;q~()up, otypJ::l~b';L~~ ):~.l,.tln9' ~Q ~n 

1n4i:v14ij~lQb~+l\QtQ~j.~t"9tX",Qi1lth~ fYllJl1Q4Ql.~ 

.' 
~he c()llinij~J:it,;i,~$in ,t,b~dc:Lt'" '$~t ·~r~ ,Ql~~~~nth~$,$~~!\llllt~; 
1;Afl :f,..~t~~ti~:rt;lcfQ~~a ,py $XQlqg;i.n9,thfi 'l;)~Q~d9)::·QPP$ ,9'fy.~r1~let:J 
[AllWe;i9nt ,F;;lt) ,..nd[Al~H~~cl~'~~(a :,Qt,t,~n')llo,J:$$lgnj.tiqapt 
than 1;l'lo$f!' ,to~~d.P)'· ~XQ1'llc;l11l<1~tl¥ :~n<;ll y~d~'~l~,~tot, ·vii+!abli$ 
wi th1ntb~ »;'9ad..9;rQ~;R 1I($~~,~ap:t~$ :~ ,El,ltci4l 

Whet,"e$q;ltt:l{.':~1l,C~~n~n9'tb~ lntlqenc~.Qt tIle :nQn·~, 1;flPP:r;t.@Q. 
:Chi1X'Ac::t~r;l~tiQ$a.l;.an()t Al Wi'y~. ,~leil;r .Q~t.,w;1tb. ,$,Q)d~4j.t,t'~;r.nc~~ 
t'QUng :p$t~l~~n ,~~>clA9'~ ict~~$$$ ,4ncl,;t,:.9~9nl' 'nQW$V.Ia~" .QU,l,.a.):»;rQ~q 
t;QnQl\1~j.Q;n~ .Q~nQ~Q;rawJt." I 

HP$alt .'Q.91:.(pptb .pnitfiJ ·own and ,wlth itr:J.tQi;e)t~cti,9r.~.. ojf ;:t~~ 
'WE!j.~tht ,~n4't~1;) i~ ~~ ~i9nific.a.ntt~Qt9,J.:~n~XJ?J.a;tJit ~.~' ';~~( ~ 
Ya~,iation :forJnost Ql{\s~~~angc:ltbQtbQ.entt:,$,$..xt~tnQ~;,.,."H19n 
~$ ane)CJ;)lanq.tQ;J:'Jv~X",iapl~rc:li'$$$thEt~xp).An~tp);yppw~~ottb~ 

ltlQ4.al l;>YP~tw~~l) ·:p%(toX'cQW$ ,atTQowQQIJlPa).~n<lQs,1f;:( fot' 
y.aa;r11Jlg-sat ~ocJm.aJIl;P1:()nl. xt .j.$.pyfa;rt.b~ ll\9~t ·~JllPQX'tant 
;t.~c::~9;-Qt tbQ~~' CQll~9t@~,A$jUd9~q ~1 :ltf.l~bilttyt~">~xp~a~n 
tq~ p~.i,ce vA)':iat!ont'~)ll~j.nj.n9; .a~tel7tbe f3ft~ptot t.Ae ums~ 
:r~p();t;'tfaQfi1qtorf:l hA.Si ,,~een ~eJnQv~q·" ,;tt$6i9nl,tj,Q~npe9vfil!:rtne 

:rA:nc;J~Qecattletype~anq ~tpQtbcentr~l? ,.~lQn9 with.tts a,pi.l!ty 
to j.nQrea~e$~st~nt~allf 'tlle~~l".na,tQ~ PQW~:r ·Qf ,tb(!'Jl\QQel 
,~U9ge.ststl1a~, itwould~~a lJsetul '~d.gitl()ntotbetQctQX'P 
re'pQrte<.i, ,Q:rll?y t.b~QLHR$·. ltw()uld b(;!wrong- 'to.pl'aim th~ttb~ 
cPQCfigtents to,!: ,lnqf3c::la.$cQ:r:~,g~v~n j.ntapl~sf)tQa,a;re 

'tr\1(!' ~TAeomj,se:;,ion qttbe ()ftf;!nf3i9nj;ti.c~nt. .inte,l;Acti9n terns, 
an4tbe:rfillate~ .p.rQPl.ellle; 'ot ltlQde1lltis"'specifj.cation .J;':r~Ql1.:(4e 
tbls .Jl()weY(:lrt.hee~tl.ma.tes ·gene;r~11yhClve. tneC:QrrectQi91l ang 



o 

Jtlagnlttide, with pOQtet' lllU$cle $CPt'~s 'betng' l>Qn~lisC!Cl, 
(cQl.l!neC!ltttypl;'dblca1A$b~1:wcaen thewEil~bt(tat ;~~cl:~usQle 
vaJ:1@lqElaX"~ il;pparent ,l'llQst, 'Qlearly:inth~ .,e.qtl~tJ:¢nQ'ifCl): ost(!er$, 
[~abl~ 7J ~na <:QWS (-:rabIeS].) 

~r_.4 1;YP'( .sa, gtoup of. $i)c or 's.av;.aJl ,'aammyvllr1'~ble$)' ,1$ :l)db 
,gene~al1ys~gnlt.le"nt, ,tli~' elCceptio~be~ng ,tot:~o,wsa1:, 
Rookh,ainptQn., HQweV~:t:',in ''l'a:bl~s ;5 ,tel ,$, l..t i$,c,lea);tbat;$()Jllf' 
bree-as do~ttrac:taJl1()de$t:p:t:'emlunt ,or,c(3 .• eo\lJ\t. 7t~ ,in¢lqs.i;on 
.int:belUof1elra,i:Se~' tlle,PX"9portioJ)ot ;pr·j.c~yarlatlQn\:t1~laine~ 
P¥verylnQae$t;(tlUount$ ca' tQ10~),w.ithtbe'9t'e.t~~t In.ctea$f!$ 
being' 'foryeaa.r1111gs ,go$inated,pythe <lOl!l~s1::tc :.ark~t~ lngqs, 
(Breed '~lcowS,appcaar t(»)ehea",ilya~sqc:n,lnteg,({J~1~d/k9) ",wb1lfk\' 
Bt'Cirunan (Bre~q $) ye~rli,n9sattract '8, :l,l¢nalty ,1n !tOPWOQJ11Qa 
,( lO.O/k:9')ancla J'r~11l1UJn.inRocJC:b.ampton {4c/ltg ).'-'his ~.s 
consi$tent witll ,th~·qlfterent ,perceptior1s;.)tfbe :13:ra.lunan,bf!.tw4en 
thetr,~pical :centt"i11t.agiol)and l'4~X'et~rnp.rb.t~soutn~E'a.$trf;!().lQn. 

origin of theca.ttle i$. JJignl.ficAnt,only f91;!l'oQwoo~a ,wlth 
Origin 1,theD~r).lng t>owns/Peill9'(U.$c<:nlnt~c:1;fQt'¥eal:ltn9'~' 
(3c/k9l anahe~fel;s, (4c/k<)'l'he :1111JlaQt l$a~a:ln9't~ate):tor th~ 
cattle destined. 'tor domesticCQ,nsumpt±on, itsinclu$ic>nfpr 
yearlln9Sin~Qdkhampt.oninc~ea$in9thea2()t.the ,i1)oClelf;rOlU 0.3.4 
to 0.19. 

l!OrD.~pl'ear to 'have littl~impactQnp);i~.! e¥¢eptt~r Heiter$' 
anqste~r$a.t'l'()owOolllbClwbete 'pricei=:; disQollnt(!!a ·by3 .... 4C/kg. 

For 'l'oowoomba, the .n\irn.bttrlll th. ·lQtdOf!f':lhl;lvf;!ft$19nitieant 
effeptonpr,ic~,witb .pric~ ,tn¢:r~as1.tl9' asth,~l()t ,$ize, lnQr~C>.~f3s. 
~h~.limlted·ettept. pf'this \'VCil;iable inlQc]an~l1lpton ,i$ ,tboughttQ 
bea result ,of thC!ciiffe:t;"j,ng ,bu.ylpg lllethOQ$ ,:In .RQckh8.l1lpton 'lnc;Ull' 
p~nslZJr$ splitiJlt()on$Q):1:.wot:lin91elots,,:rep~e$E!nt.in9' thEt ipick 
of thepen,w,tththereln2lj,ndt!X" :$()lg :osa ,11.tXger Ipt!!This 
lncr~a$ed qual:i t:Y .ofthe$mall1ots i$ 'e~ec:te<i ,to 'Qffsetth~ 
'9a1n incQnveni~nce inhan<fit19 ~f~w lat«;JelQts.. This '19t­
f':lplitt ingis 'Jnost.')?revalent ;tOj: t.h$ 'yoQnget" cattle • 
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1', .. «, -type is ,~19":lf:t~antWl1$t.a,);)qtn ,gX'Cls~~tJd9J:'aj.n ,f_Q~~t.tl~ 
'We~e ·%'epJ:"f.;\$~ntQt3. at the .~le II ,(;;rain~t$cist~~r$;~n4b~itjt.at 

WQOWQomba~ttJ:act~4 jJ?X'$lllilml_of1(JlJt;t:J~net 1:1¢/ltgt~.p~Qt1v.1Y, .. 
'I'hi$chatlictcn;istic~s,alt:~~dy ~ndluaed; intb~ .'.Ult~~t :r:$J;l9rt~ 
pro(!uce4l>y .tll~ '(lOOts. 

'.l'hE:! .• u(l~lon •• ~. inRQQlcll~mptC)n,tlJ?pei.\r tQ 'have 'v~r,ie4:.\tQ(:e$$' 'in 
e"t;r~c::tlng the:~axilTlqm 'p1."icE!for· ·,thel):¢~ttle, lI1itb th~ 
Al1ct1oJ1t:.lel:" va;r;l.all),e$ .~i9nif;1.c::ant. ,tc>r:illl. types of cattl..(Tlle 
c:l.$.fte~.ntial$between thepri¢e$mad~. bytbliJ Val;'!oU$I~C::f:iQneQJ:$. 
can1)e ,seen lnTi\bl~s5to :8,) fU~el: :ilru.'ly.l$ 1$tp·b$ 
unge?:ta;kentoen,s\1re'tl1at 'thif3etfe<;t. Is, :n()tr.lat~cltQth_()~e;r 
of sale ~Noap.<::tj.C)ne~r. ,j..s t()~nd tQ;:9nrSi~tentlY ~t1:t:a¢t ;hi.gh~t 
Ol:"l()we:rp;ric~s. 

'1'his$t""ay.hasi.:~vealeQth~t'thet~·a~eil1lpoJ:tant cbara¢t$t'j.$tiQ$ 
whicblt,ft$ctth~p:r1ceof Qatt~.1n 'Que~nslal}a . whlcba:r;C:lnpt 
(.n.}r):'ently 'col1~eted\b1theQu.e~nsli\Pci,t.l "~$tQQktta~lt.t llElPol;tlng-. 
$ e;-vl c:e • Inpart~ellla:r ,tl'leag(iitiC>l'iOi! InUsc:l$sc;:o1:etoth~ 
bedonic pX'ic.$lI1Pde;t.ihcl,"eaS$~ Itf$ ~~lana;9J:Yfower ;qg.i.~~ 
s1')nitic:antly. 'lbisbi1$l'>esbowntol?e th.~c;:a~eto1:.11t)'Pfi!ff 
Cltcatt.lefor which data were '):'eco;rQecl an(lfp'I=))oth ,c~ntt:e$" 

'rbe:l.J[lplici tpremipm$ ,ahcJ.aisc::01Jntswhlch.· ·tbe;;litfe;:fi!!ntJll\}scle 
f3c::or~satt:r:~ctcannot: ,b~clt:!~rlya~t~rmlned bec~\1E1$ ot tn. :s,i;toJlg 
coll.'inea~,i. t~es,e~i$t~n9 ,in tllea.atas~t 'l)etW.$1) ·tbe,grQup ·o~' 

vAx-l@l~$, Wet9ht,fat 's.c;:.ore~hd ·_uscl.e .score. ,PrQv.isiona). 
,estimate$ indicatetb~t 'tbepE!n~lti~f3coUld.be ,asbj.9ba~ lQ t:9, 
2 Q.cIJt9'to:r~te.r •. andh~1t~r$~. 

otb~l:Qh~ract-al"lf3tiQs,t1,.,.cb .'a~btee~ t)'Peand dls~J:ic;:t·()tor!19'in 
a;retQundto lUor+asignj,tj.,cantfot"tlle types ·9£ cattl~ aO.i'hatEad 
byth$ \d()tne~tiqltl~;rXet.Th~pr.icesWbicb .buyers ,tottbis segment: 
'of the lDC\rk~tarca: :pr¢p~reatop~y f9t y~a:rlib9t:.l ,.nd.hettet$ 
IlPJ?"rtobel1J.o:reaft~etedbytl1eSe¢)l~ractE!,ristj:C::s 'Which are 
of to . ., 'per,deivea t08ftf1¢tme~tqq~11ty .. 



if 
l, 

\\ 

,~lttX"a'Qba.tA¢t~r~stlC:~tln:Wb1ch 4~ta i~~:t,"~'¢oll.~t_,4t~~~~Q~\)~ro~)~f! 
,CQ1'ls1:%.'u,~cias0f3\19~1{i,"; t,:'1 t.hatci.t~ on :t\l.ltbEt,.t;h_r«c;erI.1;:!Qz; 
,sllp1l1<1,:):J •. ,cQ~l~qt~, ,l,J~' (~:h~ :.~!;)C~t:refPxter. ,Wbls:.tUdY' ;~.g;qj;~Q4, 
a·lQ!ni)):1tln),Qf:two., ,an~.br:ec:().t,OttaJ:»;"Y'tbt~~~~~9rt~:r_ tQ'CQl1~Qt/ 
AlltAeneQ~$$a~ 'in,f'9ntAtlou • This. '~.a~t;r~.e.ntw9\l1<l,~e."'4tQ 
fll'l ,~sQ(11(1t,;tQD '9t' ,C()$t. at. ,~" t~iBE! wbQntbe~~pol::i:1ilg ;$.J;'Vt9~s ·fl,l;'fi) 

~1:r.t:latfin~nQtallYl';re$sP:r.4 ,Al$Q,.i.t. ,1~,nQt;:Qle.a;,::t:b.t.\1Q)l 
:~ntorj.tl(1tiQnW91l1~b.f!9'~~n$a!lypro~v.c;e;rs, :wh~,f~c;e(lwli;h ;J( 

pO'$l.bl~contq!l"ngplQtbQ):'~of lJtellllL,1l:1i~' 'And(il~~oqnt.,'I.IiIPpIJte,4 . ", ,.,' '" 

w.i.ththe '4~~tfa~ent, ~,cha:t:"~qte):~stic;s, ''-'1'J~. :study .ha. :1ncliQate.4 
tba.t.tbese;pr~~'W:l1s' 'I!n~ ,d,i$cPun1:'s , •. ll)" ib~,~lt. 'vatiab1._ :~Q;ro._ 
t.h~,st",~ean4"c):.9S$}:)t~ed ;t:Y'F~~", ,OV~J:' ,t~~~thQ$.(IJQ.l' ,b..$~,:J ~ct. 
tofutthe;rY~7;1atiQn" ''ilfesult wb,i.<;b '¢,~nn9t :b~', ·d~tf3Xllt~lleCl )3y tJl,!$ 
stCltic~n£'llysj.s.. HoweVf;lt' 'tb~.¢()nsi$tenq)'~.nd :.9n~1:1:ltl~Qttbe ~ 
_tfect·Qtlllu$cl~ 'sco;ref9tingp)'tb:t.15 $tUgy CQ\l14 wArt~ntt\i7;1:h~+ 
.inv~sti9~t;tQn1:()ae~ca:pn:ine' t1lflvi~b:il1~y Qf.ith~r ,~44!JJ~tbj.fl 
Qb§;r~c:1:~;r1$t:i¢tQ ,tb~)::$9'11a~ ,.at~t 'xepQrts.. ,Qt:pJ:og\1Qln9'~n 
~qg.1t;i..Qn(:\11~$,~ ',J:~gUla;r~~PQrt.pn the 'P~~~~~~~n~rlj.$¢Qllnts 
which ',Qe,\lldbf;l~XpeQteQlll'J?J:pdtlce;rli. 'F\1);."tn¢;r;lnv~$t;l9'tlc~ 
wQ"l<i.peret;(1.l:l.redto. e~ta.bl:i$b.t:ll~,st.bil1ty Qttn~_. p;r~.:i~' 
~an~.cli$<;:Q1.ints 'oYel: ti~~, llJlQf\l~et i$ta,t~.t:t.c:al te$t:t.n9 Q~t;r:ieq 
out-to ciet$rmiJlewhet:he~tb. ;lnt~in~~c~~ltlc()lline~r . .i.ty ptQl;)lQJDf3 

pr~cl\1q~·tne1~estilllatiQn. 

!ro cOnclllc:1.f! it .should):»enQt~d that ,~largepX'qpo~19fl()tpr:j.Qf! 
v<3,:r.lati9nJ:~1l1a1nsl1n~xpla~ned" ,p~rticrp.lilrlyin a9¢~~ptonJ,ev~n 
\att$:rallth~ 'information on the ,aaatt~()n~lQlli:lr~ctQristi(u$ b~f3 
t.~en inQlq~ed It Ye!ilr;Lingsp~vCl! ,t:h~ .1a;rq@st~~C)unt()fprj.Qe 

v~:t;',:i.atlQn 'un@xplalned...halfoftbetotl\\l 'vati~t.tQn1n 
Ro Q)tb (llllptQn and a tni);,Clln 'l'o()woomba.c()e'fti¢l§nt.QfvC!~tation 
wex:ec::alc;:ulatedfpr ~ach ofthe~igbtgr()uJ?$t()~eterJllinewhether 
p;riCef3CltRocldlamptonwere fund~lPentallY1Ilote v~:r~~bletlu~n tbo~e 
in To()woom]:)a.~hes~ showed the :()PPQ$i.;te xe$\1lt.Tne QO$tfj,clent 
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,pa:r:tj.cula;rlym.ar~ed in tb~ .li{ockhamptonmarket andinthe1llark;et 
to;r yeClrllng'i. 
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For ,$1:e,r~: :~ ,.AIlOltg 
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~$t:j.l1l!!t~,Q!lt :.Qf,tbe~pl?~C)p;a:l~t~;ra",g~.~~~;r~f!s,'a~(!~pnthe 
l\CC\1ra9Y :·Q.t· lUa1='ket;rf!port~rest;i~at~Qn1.pl~MJa.4. 

~~ .'l'h~ tJmc:t1()tl~lt()l'JIl~$eato1; tJl1s~nalY~1$,ls14.11'~~fQ't. tb.' 
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,a<?lumn()t·tl1fa<iat(lmatJ:.i~' h~v~unj.tl~ngtb. :Th1flt$n~¢p$$~:t:y 
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g~pf!l)dcanclE!~.wlt)lil'l th.,:gat~~~t};ix .. 

,.~ ,The 'variance Qt~ach:r$gr~$$ioncoefficientt;anbf!!~p11t lntQ 
A . ·.f!;.\UllQt Qo~~onf3nts ,ettQh i1$sQciatedWi t.bpJ)e. anc;lonl), ,()ne 
,eic.\Jenval.ll~.~. . Tbe litbvaX'ianpfl1~c;1ecODlPQ~it~on .·proPQ~iQJl,(o.r 
YClri.ancf!p;ropo):tion ~r; .. it.!J;:r~f~rJ"e<lt,., il'ltt1e sljaz~p:rog:rt,\J1l 
[Wb1te .tit, Al.~ ,l.9Q81), .j;'th~ iptPPQttion,ot tbQvar1~nQ"9f tbe 
J.th~.e9';"f3f.Ss~onQoeft19if!nt i~$$PQiate4.with1:b$~the1g~nva'lue. 
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