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An analysis of prloe trends for. AustraUan apparel wool by 
micron jc~tegCllry 

J)cpnl~t1ncnt of' Agricutturnl :1~COlHHllics nnd Ilusiness 
Mnn"gclllCt1t, 

tJnivc.'sUy of' New l~l1g1nnd 

"Phe rCl.cm d4~clil1e in the pl'icc prem1um r(W nne wonls tlhove medium nncl strong wools hus 

prompted wool pt'odul.:crs 10 cxnminc their wool prmluctloll ~tllntelJics. This nmy leud to 

some bwitching from fine wonl bnck to medium wool. t~stimtHes of trcnds in dctnllud und 

of Iho responsiveness of wool priccb f{w specif'te cntegorius to chnngcs In qlluntity tlfe 

obmined to guide woo1 pnKlu~'cl'S illiheil' decision mnking. 

Pt'ice trends ror SCVCI\ uppnr'cl wool typc~ we,re cxnrnint:d nnd un cc()tlOmettic model wns 

lIsed to test whether such trends wel'e imlHll'tnnl bctwcutl 1977 unci 1991. A dummy 

vttrinhle dnta pnoling technique wns u'icd to (~sthnntc n dcmund und slope Intercept ('or each 

of the micl'on cntcgol'ics lIsing the 19 micron t:lltegol'Y liS the busc. 

The results of the study nre consistent with In prioril cxpuctntions. l)cmund 1'01' course 

wool is expected to decline while donmnd I'm' medium Hnt! fine w()ol is expected to rcmltln 

ccms!unt. ill the short term und to inct'ease in the llll.~dium llWItl. 

PUPOI ('1r,llu'jbutcd to the 31th Annual Conference or tlw Austm\iun Agl'icultuJ'nl HC()tmmlcs 

Society, Unlv~nrity of SydnoYt Sydney FfJbrllHJ'Y 9 .. 11 1993. 



1. Itltroduotlon 
11he mttrketindlcntor for Australian wool prices hnstl\lhm rl'Om l()()3 COtltS1J¢t kUogrml1 ~)lenn 
(e/kg) 1n the 19871188 SU(lson to551o/kg during the 1991 .. 02senson, This deoline itl wool 
I'dces hoshnd n gremer n<>gntive effccfon hlCOn1CS of fine wool producers than on Incomes or 
cottrse wool pt'od\lcers. The n1nl'k.et t"dlcntor f,rico rOt 19 mi(!I"on wools lms deo.reuscd by 60 
pcr COllt during the pel'iod tl'<ltn 1987 .. 88to 1991·92 whilefot 25 mioron wools it hus 
declined by ont}' 33 pet cem, 'rills reduction in pt'lce prt~miums rOll fine wools mny lnduce 
pmducers of this wool tYtle. to chongo the nvcrnse fib.'e diameter or their flooks to fuvour 
medium micron wool tyP(;~s. 

Pine wool lU'l1duccf's nte confrtHHcd w1th the decisIon l1f whethur IJ.) .incl'cnsc or d~creuse 
production 01' fine· wool at n Umc when twice premiums continue to dccl1no. Producers rt1n)l 
niter the nvcrngc fibre (Unmoter (1) their clips by chhe)' pUf(;hnsing rCll}nC()n1em medium wool 
hheep (If chunging U1<.nr flock breeding direction by using medium wool rums, Not(~ thnt 
corwin I,mvil'onmcntnl restrictions limit cconolllicltl !'inc wt)t)l production to slopes nnd 
mbJclnnds diMriets unci thnt (..'mU'hC wool pmdu.:tion i\ most suited tt> hursh rt'inge country. 

This stud>' is dC~lgned (0 roc-us upon the planning dCt.'isions of sheep bn~~~dpl'St rather thnn 
commercial wool Pl'UUUCtH'b. sillc(~ breedet's muM dClcmmle the murketl'cquil'cmolHs for 

flHut'C sheep stock m:ing pust und cur'rellt mm'kut trends when deterUlining the bl'ceding 
direction of their nockf'l. PI'ice tnmd~ urc useful planning tools when PUSI u'ends nI'e expccwd 
to continue but mny provide misleading infnrnmtinn tf nut O~II\l.yscd inccmJunction with 
chnngc~ in con~umel' InMes, Ic"hnic~1l C!Hll1gCt intcl'II:\tiond fBurket Cl1lldHlnru; nud marketing 
ubJectives, 

1.2. Aim of the study 
The Him of this hlml>' is to identi ry and quantify p.'h:c u ~nds fOl' nppun:1 w()ol types nnd to u~c 
these trends ns n hnsi~ for providing j·orccasts nf dcm:md fof' tine. medium und emu'se nppart.!l 
wool typos. An C(!0I10\11Cu'jc n'ml1cwork is used to test the significance of pfi.co trends for 
seven micron (;ulCl,4(1l'icf.t of uptHu'cl wooJ over n 15 yl'*tU' period. 

1.3, Wool Supply 
Figure 1 iIlUMrutQs the ~'Ilpply of Austfulinll wool by micron cutagory, Two. ten year 
scmsonnl supply nverngch W\lre gruph(~d. 'the first fot' 1972 .. 71 to 198 h82 nnd the s~~c()l1d 
from 19BZ .. R3 to 1990·91. 'rhe gl'nph chwt'ly indicntcs thm the supply or nm~ wuo] has 
itwl'cnscd nnd more importnml>' thilt tlw type of woul produced hus elanf'ly shifted nwn)' fJ'om 
the bl'ond tllicmll cutcBnf'i~s towurds th(~ nne end or the fihre dhunctl!f dlsu'llHltion. 
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1.4.WQoJPrJoeS 
N()milmJ 11rlce vnrlnUonbctwccu 19 und23 m,icr'on wools during the l'ltstslx ycnr~ hns been 
ns hishns 14(JOccnlsin 1989t duwn to n It)W t)r 200 ccntsltl19!>~ (AWe 199~). Thet9 
micl't')rt fndicntm~ closed the '1,990,,91 senson 36p~l! cent down on the seUS(ltlls opctllng price,. 
while, the 24 mi~J'on lndlcutt)t rose 26 p~r'~~nf f)VC,t; the snme ,p<u'j()d. 'l'he tiNe fnthebrond 
mj~t'onindicnt(')r wns due to incr~tlscd putclntsos by Chinn durttlt: the Sens.~ln (A\VC 1092)1 

Average nomimd wo,11 j)t'it:cs r()rtht~ pel~lod H172,,73 to 1982.,83 und frt1ttl H)Sg,,84 to H)OO· 
9) nre shown in Figure 2. '~his grutlh shows thutpl'icCts for flue wools h(w~ inCl'Clf$CU 
l<cJntivcly more thnn the incrcHsc 1n bromJ wonll}ri(jc~ over the two petiods.Renl prices for 
both time l)cl*iods tU'C ~dmwn inPlgure 3. Only tho f}l'rc(!s for micron cme({odes Otter thnt121 
mil/ftlns hnv(¥ int:ftNIScd ov~r the two p<:fiods, intis fcnl (n~rtmso tn prl~e for nne cmd mcdhnl1 
wtlOls \VUS inHfnlly believed t(l be re~fltmsibl( .. for shifting the supply ()f wool f()Wilrd lh(} nne 
cnd (,lr th~ dt~lrihttunn However. the uxplanutit)l1 for this shift is ulsa believed It) be, It 

fUrlC1J Hi of thL~ t'H'Cf;:l'r~d prol:csMng c:hm'uctuf'hHi",'s ul1d (:omthn oftl~lblltcs tlt' fino wool tVPt!$; 
\\hh:h were heuvHy promoted b~ tht! I\VS. 

1.6. PrevlQtl.s Studios 
The J,rulifcmunn of e~()ntlnhHI!k m()d~!ls lU explain suh~titminn nrnnl'lg textile fibres hus to 
~tlme c~(ent hl'oadcncd the Cnltlh'i~'nl knmvlcdge or tllU\C nnaf)'st& who have undt,:~'lnkcn study 
\liitfHn this< flckL Huwevert the Inilny MUl{H~S in the field of' fibre suhlititulion nre t)ncn in 

'l,mf"h~t. 'I'he rcsuJtl'l gttincd by {mal):"." uhing u mugc or vnrluhlc". within diffcrclu uu)del 
~tru",tuNs has lend (0 lilr~c chnct'ent:Clij 111 C\timiHC~ uf demand und supply clnslkitlcs. It is 
Unrm\.,lbtc that cHeh model ~trm:l\Jl't;! c,.'ould m:t7U1'ntcly prcdlt!t trends in textile demand. 
Ihmt.'ct the tll;:t~mc 1..11' suhMItution btHWCCIl wl1nl types nnd cmnpelilivc fibres l'cJl)nins in 
di~lmle. 

f'1or ruw wool BunTe und Mc~hiu\ ( 1(90) tu'1UlC tllnt wonls OJ.'\: only direct suhstitutes {lVCr un 
CMimmcd ('unge of 4 mh:rnn,. Thi~ reMIll implich that hf'oud combing woots nl'e not 
suhMitmes for mt~dHlm OJ' fine cnmhing woots, Thmict wHhi.n the uppnn:ll'ungc t)f wool typCh 
there would he three dn~tnl~l products, cm:h facing n differclH levul uf cnmpctiU()11 1'0" ~mtton 
t\t\d synthctl"- llbJ'Cs, 

Prcvinu~ MIUIk:!) em suh'llitlHiml between wm)t nutl s>'IHlmti~·s hnv~ bc~n C()I'lCel~lcd with fibrl: 
pmducls Ul vuriou!f limg,~s of }lrm.:cssing. \VooJ. t!uttnn nnd synthetics (lnly bccnmc 
subMitulcfl or t:otnplmmmth within the npllare) lnm'ktH OI1f:C the. nnturnl flbros huve been 
t1l'OCCMiCd to the ynm stogo. Mcusun:s of prm:cssil18 pct'lhnnall!Jc nrc tl1t1I'CCmllpnrnblu ut th~ 
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ynm SUise due to dl~:uuir(lrm n}Jr~HpecmcntlaJ1 tor such ynru~l trhtnfith~ 'Yom or remU sfUg<P 
()t~t~rtxlucUQU 18 nugscstedtn be n snHnbl~ l~vel (It' which tnt\1unsm·¢th~dj#gr¢ept~gubsHtuUon 
betw~en fibres. QuJgghl'09SJ ) supt)orts: thts nrsumem bysn1tg~stftJ~ Ihntw(.'){)lproccsslng 
Ul) to' lb~ yurn stngc ,is (Jhm'n~tctlsed by fC8.0urc:~ fixity,: du~ Ul w,oolspet,fific U1tlChlnery. 
nCf(mdthe~nrnRmgeprt1CC.8.srUI ttUlc.hfrlury una mnrt<etitfQchunncls may be used for other 
(ibras. 

SubstituUon b~twccn vnrkmsgr"d~s or wool nud symh~tlcf1br~s Is aenernHy heUo.ved ttl be 
price driv(!n.I,I(:tle~. the maltl dcmnud shifter ftU' n cermtn cllte~()fy ofw()ot will be Its closest 
8ubsfitufemi'~r(1tt cntcttOryol( synthetic tlht'o, ;l,'he fn"{tlrS t'csp()Jlslble' t(lr the price vnrintlon 
between fibres seems to ,Uf.'f~,~ depending upon the s{ug~'in thepraccssfng cfmin M! whtuhthe 
study wns cC}uducmd nnd tile period OVLW \VhichJ1l~i~es chun~~e. rh(~ studies SlHl1fmtrised 
ba.iow l'af1c\,;( thes.e p(lhHS. 

Quiggtn (t9Hl) has distinguished three nmJor s(')urCt,H, of risk nnd InstnlHlIty in the price of 
wonl. Th~ fil'~t of th~M! Mnlfce~ in\tlud\!d. supply InstnbUity t'u:sultinll from cUmntlc 
condiUnnh 01' Input CChts, SC~·Clnd.lnliituhility in clcnmnd lor wool textih~!h due to the price of 
s~lf\lhctics\ or tumor'uJ ccullomic conditions itt mnjnr consumel' countf'ios. f1inoll~timunbili'y 

whkh nri~fts ft'om fluctuations in cxchnf\g~ r'ulCij. Flm:tunlions in finnl d~nU\nd nnd uxuhnugu 
rules Wttt'(! found ttl be the tnajnr SUUl\\'US nl' l,rh:u in~mbmty within Quigu;in'g study. 

\VutMHl nnd Piu'i~h (J 982) nbm .:Inim (,hnl demnnd fhn;fuuti()lll-; nrc (he nmJnr SCHlr,,·c of 
ilHdn.bility in ,vool prices. HU<lruntions in wm)J pri.clJs were ns~uI'ted 10 lmve thl'(.'Ie tnnjm 
crrect~ on the wrK)1 industr>' which include! 

1. 'there weru thfJ effect.s of ynmlble f)J'iccs nn the efficiency of 
product.iollllnd thu wcJrurc of' growers; 

2. stnbmt~ in the AU'itmliull CCOIHnny HS U wh()lt~WUS 

rcgurdcd ns vulncrnblc m cxtrclllU nm:tlmlinns In ilh nmJm' 
expurt indu~u'yj 

3. It is t\rLtued thm wool's cmuj1Cllhlvo po~hinn vis .. n·viN sytHhUllc 
fibre!) wus Jcoprmll!1(,u.l by lhu gl'cuter pdcu rl~ks invulved in hnndUnu w()ul (p331), 

tllhoSCi industry jlfoblcHlh rosulHnu front duuHmd vnrhtbilhy W"J'(' u~cd IlI.J Justlficmlnn for 
ustnhllhhlns thu AWe r~ps. ~fhu rlrfi.t und thh'd {"'icu cffcct~ r~mnln elf amwcrn to AustmUnn 
wu()l }lmducers.UOWCVUI\ th~ ~c(.!()ndcrfcCl of ,wico iJl5lllbmt~ on lh~ AuslmUun economy 
hns become .less signJficnnt sinco wool is no longur n muJnt St)Uf(!C or oxpon cumings. 



Veldhui20n undlUclmtdson (l983l studieirl1rl~eC()lnln.nitl(mbelWe~n wool nud s~nthedQs 01 
the yntl1s'n~~iin ,l'nl.HlU.OeI1lUmy nmllmlYl A t;lgulffumnC~lnchtslml wIthin thM stud~ wus 
thnt woo[pdcesJu b(nh nbsolute nnu t~hnlvc ((;,l'mssfgnificnntly hlOmmQcd cOllSmU()tion of 
w(xllin cJ\(!haf the thrcecOtUnricNoxnmhl<:d. A tUtth\1f 'cQuclnait)l) ofth~ anldy wns thntdhu 
diffcrunlJnlbatwc:en w~)ol tmd, S~rHhUllo prices t$lh~ most ImJ)t1tttUU ("CUlt Iuid<:UJ.ifyillg 
uconmnic Mlbstlnui()J) P()ss.ibmtlat~h 

\VtHkins [HJ87l fmmd Ihnt: dcmnnd vnrinbiHty wus th~ tllu,ior tnmse or fnh~ll vtU'ltltiul\,,'rhu 
linanr mud~l used by Wntklns~xumhn~d lhe signillcnnco (:)f~JH'icc Mi U function t,r exchunge 
ttueS t ln~'mm!, synthetic f'lbfo P!'\CC~ tUm ~('Hlsmntldol\ nnd ~l\mnthy trttded~ VnrhlbiUty tn 
exchange tut,cs and mill cmumU)pr.Jufl W~~t'\! fnund t(:) be' It r~huJv(,ly \mimlmfuun ~murcu of 
dcumnd vm'luhililY. AII.crtwtively\ vlU'illti()I) ift th~ 1)I'h:~ of' syntlHnlcs wns found to be nn 
hnl,nrtn.nt "'nu~u or d~!lmmd vnrinhilJty. 

tJj~g{)U (1 OS7) el(.ulnlncd8tatisti~·nl eviduI1L*C on SOUl'~UX of mnrlH~t {nstabllity rcu*six smdcs of 
\I,>uo) il\chulinp; fom' cl1Inhinh\ nnd l\\(} ~nrdjntf cntuguricii tn delerrnitlu wlUHhQr demnnd WilS 

lhe prlJllHt'>l smu\'c nf in!'ltnhility in the J\uslrulinn wool nmrKI.H dUlling th"" H)(~)'Sffrhu results 
of Umt study Itldh:ah.t • I'm' nn:dhun amI ~~n;l/'M.* ~nmbll1S wuoJ'\ tlw (,UJ'~Cl8Upply (..IOIHl'ihutkm ttl 
lll'kc vorintwo exceeded th(! dlt\'Cl demand cnntTlhutim. .Altl;!t'fmli\'~)y, nlr 8upcl'fhll: nml t1n'~ 
combing, wnnh the direct dt~millHl cn~ct c~\:ecdcd tltt- dit'c~t supply cITc(H. In Belunnt the 
thmUlUd clfc..:t was fuund to be Illun: d~·~tnlu1i~ing thun 1'\upply nltJmu"h the dCIlHmd cffel". 
wu'" unen smull 

HuH. Henre nnd llar!'i,. (l (JH9) ul~() exnmincd MlbMitmiuH nt the ynl'11 stngu (0 dctcrmiH" the 
sigllifictUlI.~<: uf um'~ lug~ bct\H~Cn nm1lHicc t'1"~!h nnd chnntws in tile dcnmlll.t fbr nplHm.d wunl 
Uullt Nat u\~·d n d)~IHHnic. u'ml~~lug dcrivl.'d demand ~>'hlmll C)·' cqmHitH\s f'iuh~w than ftln111f;? 
cquatlun tcdmhlues u~cd h~ Vcldhui7cn lind Hit.·IHu'd,on, The l'J!sults of their study suggcM 
thnt in the khnl't run llwl'c h~ minhlwl pl'i\.'1J indm'ct!suhMitullon, I fOWCVC1\ Ihc~1 nrl~uc thut 
~m:h ~uhMituUnll nm)' taK(·! Jllm:c in the hmg I'Un, 

Short lind Benro (10m)) IHHlly~cd subMitmhm blJtwccII wonl, cuttun nnd synthetic fihr'~s l\l tlw 
n.Haillevcl. Thch' htudy fOL.'u\cd upon the I'f.HuiJ level ~.Im:u thuy (,dnlm llml thQ l'UW fihre 10\)('1 
WUfti inupprnprinte wlwn then: wl:n.~ distnl'titHl\ such us tarHT"ln rcHlll mnl'kct& fOl' npPlU'l-1 
¥I'hc model u"t~~d by Short und Beure Is CNllmntcd u~ill~ tim vnlll~ SIUH'IJ~ of I!xpcndltul'c in 
tHJfurcrH und U\C8 ns u funcl1u/l of' prices ill ullcnmtivc cnd uses within It pooled mmhd 
Mrm,:tun~. ~rhc own,pJ'jc~~ olnstlcity ustlmtllt~s f'm+ wonl frum tho Illudal wcre gcmmdly prh:c 
~Jnsttci The c,'uss"pricc CiUMiftUlcR were H(Hlcmlly high. Ilnwtwct\ the dugl'cC uf fibru 
sub~titutinn wns bclhJv'ld to bu imJH..H!tu~t, 

7 



1.G, s~~mlnpry 
11roln \.110 lmckgl·mmdlnt·otmntlt)ll Pt'(tsQnt~d (ln~ mny bestn fO undersumd'the comp.lQxlUcs 
thnt n sh¢~l' brcedur luust tnke 1nm Ut~(.!outHwhcn J1lnnuhl~ brccdlnssttntoglos so us \() 
fllt\xhnlsufncmllo t)\lor nJl{Jrl~)d tlt" lhl'c~to ftvcs\H\htms. Fn~torsthnt: need ttl b~ <.:onsldercd 
ure the technical consu'ulms ot' lu'Oducin~ n dlfrtw~m' gllude: ()t~ wtml nndthu h~u~th or dcl"~s in 
chnnging Wm)IIYp~S. Consmner HtSIQS umllhc f()CUB or Intcrnml,umltmu'ketlnu ~frl\l~glus 
nre vnrinbles which nrc inhcl'cmly dirnclilt to nUHumr'o rovfurecnstlng purpOSCSt 
Ahcmntivoly. price u'e.nds nnd the t'clntive pt'lccs bt~'wecn vm;!tlus· wtl(llgrndcs nnd synthetic 
nbrcs 1lH\)1 lU'tlVldL1 n mousul'lld by which lU rorccnst dcnumd for dlffcl'Cllt w(lol srndos (wcr 
the next. fivc· M)I\Sf;)IlS. (I'hu dntu nnd ntodcl strmnuro ute (mtU~~edbgl()Wt M()dul vnlidnth:m 
tests. results ond their Impliaution to sl\CUI~ bt'ccd{u's nro lhen prf!,,('uted. 

2~Model Speclflcatlot1 and Data 
An(H'onomclt'i~l nJllH'tUl~'h i~ U~I d within this Mudy to Idunll!'>' pr'lcu tI'Cnd {'nelot's nCrtlss 
mh:rnn Clllc!;tnJ'ies The CCOIlUI1W!f'tc model utilises (\ data pnnling l(!chnlquc pnwinusly used 
by 8imrnons (lI)RO). [)c\vbre. (it.a/ (198m nnd Ball (1/,al (l9H9) nnmng ot~lcrn. The puoled 
datu mmh.d is UI\C to in\l~!itiNntc the h)'l)Ulhcrds Ihul. lhe tH1icc tfend cnel t1cicnts 1'01' ihc One 
nnd mcdi.um micmn ~·ntagul'itJ., nre litH I () ptH' l:Ql\I gl'\!ut~11 then tlw prh::u Ifcnd t'tmfficienls for 
bf'Oud Illit'rtHl woul" 

\Vithin the prcM~m ~ludYt ~cvcn mi\."r<m Cilh:gw'lt:s nrwooll'Un~in~ fl'OlH 19 to 25t rut cnch 01 

15 nV~f'Ugc nnnuul Pf'h:c UhMJI'VnliOll", w~\rc pouled to prmlm:c the dependent vndnhlc dUlU 

MH'ics The (,!I'o~s·scctinn OJ' t;'Xplt\llutnl'Y vllriuhh.1 dnta included It tlunntity vUI'lnbtu fIll' ulH.:h 
Ilm:nm 4'ntcgnr'Y1 an imcn:cpt t:m~ITh:icllt nnd n slope cucfl'ic,;'icll\. The genoml fOl'tn of tht! 
cc(Umllli<: n:lnlhmshi}1 hetween Ihe prh:c nnd qunntity or wool il) given hy tilt' cxpression: 

p .~~ f ( Q, D. DQ ) (1) 

Where P flJJll'OhtHlil1 pl·h.'c, CJ J'cpl1lMmtlng qunntlt)lt J) is mit:l'uJ1 count nnd t)Q Is nnllHunwtinn 
ICI'In. 

3. ASsumptiol's 
Prices and qunntltic!i urlJ nssumcd to he dettH'lnlncd ,'ccut'sivcly. Thot is. pl'lcu J.s duwnnhwd 
by the 'llUIIlUty supplied wi.thln n pnrllculnr sen son whh:h if'; nssumcd tu b~ illulustiC" wilh 
respect to tam'ullt prices duo to the tWQlvt: nmnth cycle of wool prudu(:tlol1. Pf'mhwcl's uri.: 
uSNumco to hnso their uranml \vlmlsupply fOl' tho rolJowlug sl:nstlll nlmoS( entil'ely on the 

H 



price recolvedlntho i)tovk)u~yenr'l uQtlonpi'lces rtW thQ QlJttCnl;pcl'lod nre uNH~lm~d t(rb~ l\ 
fuuctionor tht'cofllctort;. Accordtng if iJlindy "fld Hnnng (IOP~); lilQsoinolmfcl 

L vW'iml()Us ill future sUIlPUUIi us delcl1nincd by cmlowm~m 
nnd tectum logy; 

21 vut'inlicms in domond fot' f'uturo\~onN\m'lHh"l ns dclo"mlnud 
by prctCJ'(!tlCCS Ibr cm18UIllIHit)11 m direct'om tinloRnnd.ln 
diffc,,(;mt stutes: und 

3. cv()\tnion of inllmnuth'm IIlmm fulun;,~ ~VUtHS (p781), 

tlem:c, whtm wnnI htl~'N~ set th"ir mnximum price ttHJ,)' should tnkcll\lO nc(!()ut\t, slocl~s of' 
wonl held by other bu~erM nud processors, tho tllllOunt of wnnt nvuHable felt aule now. und 
wm11 which I~ ~IC' to be Hold in fUllll'U pC.llods. Fm'thcrmore. lhe SCC~Hld pri,~e dct(H'minnut 
implieh thnt (he f1tH.~(;: of wonl in cud\ micron cUl~lgnl'Y Is dcwrmlncd not only by tho qunnthy 
supplied or the ml!.~l'on (.'HWgOI'Y wool in dil'l'twcm time "Lwinds but, nJso by the qunJultles 
t<,upplicd ur other 11l1C't'Utl wl)ol~ und lIw tclntlvc p,'h:c oft ~ynthcth: fibl'e s\1hstituttmt Tn 
includt! un ur thc~c vnl'jnhlcs In olle tll!ltrcgUlc cquutinn nmr.I!.!1 would lund to multilmllln<:urlty 
lIlnong the qumutt>' vUl'lUhh.!b. Thl~ in tum mny I~~ud to mislcmling results. 'rhe: problem hus 
heen pUrlly ()Ver'l.'mlW thrnullh till.' liM! or the dum (hulling tlJtthniqu~\ T1H~ dummy vlH'lnhlc 
model SU'lW\UI'C nllnwr-. pl'h:c~ to he dI.HCI'tnilH.!d ft)J' tmch mi~·t'()n ~mtIJgm'y whhmn cnuslnl\ n 
IMgc dupree ofmuflicnllineHf'ity a'ind~'L'k 19HH). 

Por this Mud), the pns'1ilbilll~ of ~uh~litutio!l ur "\imthH' l1licl'On wool from uthe,' c:ountdt~~1 
!\ut'h a~ South Att'll.'n till!" hCt'fl dl~t'cl\Hrdl.!d mlr inl~ to lh~ I'll"," that dalH on Indivlduul micron 
cntegnrit·\ fot' that t'Olmu'>' 11m nol nmdil~r uvulluhll;' Dutil for' imt:I'IHumnnl stclcks of rllw unci 
sutni prO~C~MJ<J wool I,ll'C ul"to di"ll'cgnrdcd for \itllliur rcnmnl>l. The'le usslimptions nre not 
expected tn hiu\ the t'cM)h.~ of Ihi" study sl!Vllfic:nntl~ hilh,:\! AUhlt'UHnn wnolrwuductinl) i~ 
rclurively IUJ'gc cornpuJ'(!(J In the wuol prmlurtion und ~lOck holding cupncitics or fomign 
counU'ieh. ()uvidsnnt Mm:Aulny Hnd l<uirll,~·,Jnnch ( 1 f)HH) tlsscssud wltcthcl'dmlUmd l'()/' wou} 
from nn)' mhtH' mujm' pt'oducing counn'i~h hud un impact nn the AUhlralinn market. Smnh 
Afl'Jcun wool pl'ic(.lh were inc.~tudcd wilhHl tlwh' stud~ to represent fOI'(ti~\n wool Jwlccs. till!: 

results ()f' thvir httldy itldlt~nted lIun prkcs for South AfJ'h.'un wool W(:r\~ irHHgnlrknm in ttw 
cmnhlng, wnol dunmnd equation. 

All pf'i~cs wert!, duflutcd to I C)91 .. 92 Iwkcs lIsing th!! COIlSUlllUI' JH'ic(! index (CPO. I)ufhui.ng 
nil priccf; by the CPI ncgnlcs the Il\!cd to include II rU'h:c Index !iu~'h lIh the CPI IIH l\ supmintc 
axphuHltory v[ll'luble. rnlls cmlVcf'slon wns dcumcd nC(:cHsIH'Y sinl.\c it wns nssumcd thut 
consumers respond tottenl ruther thnn nOll1lnnl prlcl;.!s. 



': 

'rhe ncraclS ()f oxchnngG t'ute~ on w~1Ql prlc~s wero Q()Utt"ncd t\)l~ by nmJtlplyln~lho I'Qul p1'1cc 
vfldnbJ~by tho: "fmdo W~ightcd'lnd(lx ('PWO ot'the AusU'tdlnn d{)Unr. ~rhts, 1\W'[ inoludos th¢ 
ttvutnUJr.)f cm'l'~n~iQ~ lmil tln:h~l'csJl~cllvewclshtR. 'llhosu welghl~ wet'o ns follaws,lnmmQse 
>'cn (25,m) lH}rC~tH). U.S, doUnr (H)~57110t' ,1(.HlO,ltK J~oundste)\nng (5168 per cenO, New 
Z:nhmd dollAr {5.27 per cen.t nndWcst <:Jemmn mnrk (5.lol'Of cenO (AllARtt 1991)1 

'rhe lIWC1'SO dcmnnd Ilmdel. or price cquntlulls ")r cuch (1(' th~ s~v~n micron cnlogtwloR nt'o 
I\sstH11cd to bl) Ifnc{U' nc,f'()SS ,flu vnrlnhlcs. A lin~nr ftmcilmu\lfhml WitS s{)llJctcd t~or this 
stml~t du~ tn tho simpllulty of Huch models. 'Illm cxnmlnntJllll of Inl~J'c~pl nnd slope 
pnnnnctcrs nct'nss the ml~ron cntuSOJ~ics CUll bl) mtwo onsil~ int(wpr'oted r"')lnthe lhnmr 
sp~aifkmfnn l'mhcrlhnn non .. tinctU' ("WntSI l'l'uvious "tudlcs of' the Anslnllinn wool mlll'ket 
hnve indh,mtcd tluu then: 'i~ Hnla vnt'jntioll ill til!! results Jh)1l1 Hmmr uud nOf)wUnCM funcli()tluJ 
rot'lns (Campboll ()l.al H>80). 

The usc: of nnmml dntu OV~l' ~IlC period 1977~fJ 1 p1'ovides the best possible homogeneous time 
plJl'iml for Ihih Mil.':,. 1 he tk~r:lhiurl tu limit thu pc-rind of thu study wns bas"d ulml1 thl*cC 

fm::tl.ll's. 'llhe f'iI'Ht wns thut pl'inr to t 97r,· 77 ~ylHlH.Hh: t'ihl'cl1 \\'cn~ I!nlng tlrl'nugh n pednd of 
tapid tkw~lopmcfll. Dut'in~ this tlfIle t (;ul'ly ~)'lHhcth: fH>I'CN IUH.'1l ns mynn were beiny 
,'cplu(.'cd by mm'~\ t,cr.:hnnlugicnll)' ndvnnc~,1 fihf'INi "liCit us polyul\tcr't Sc(mndt the 
U~Htbli~hmcIH of lilt' RPS mil)' have indu\.:cd NubMnlltinl ~tljucl\ll'nl ",hnug,} within the Industry 
during its infnnt )"CU"S. Third, ttw end of fhe r~P8 In JUHU or I UU 1 mny hnva uls(} cnnH'ibutcd 
to hu'u(.~lurul c1Hlngc I\vithln the industry. 1I~·:1CCI thChC p~r'ind!'t hove h~cn tjlimitllltcd from the 
st'Udy. 

~rha cconnmcu'ic version uf rhe mmlcl is cxpli"'it nhollt the model pnr'nmctcl's und the 
J'clminnshlpt.; wtlhin the pOOlltd dntn, The double SlIlllllUlIioll sign indicntes Ihul cnch vnI'inhlc 
is sunmlcd for each mlt:rnt1 cuwgw'y und n.n' CHell yUClt'. This f'clndnnship is slmwn in 
mnemonic nntutioll us follows: 

where; i c t .. n • nmllilcr of rni!.!l'on emcgol'ics of wont 
k t't I " m. numhl:!r ()rCX(')!~(mnU8 v(jl'lnhl~~s 
t t:,; I " 1S t nnnuut ObSCI'vlltloflS 

t('hu d~pcndlJnt yuriuhlc P denotes twice. X dcnnlcH oxogenous vlll'inbluH, 1',,, 1 denotes luused 
pt1lccs nnd 1I is n mndom Cr'f'(lJ' vl\I'h!hlu whJ<.:h InctLld~s uncxpluined YnI'!ntll)ll, 'l'ho illdlvldunl 
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crr(w COUllll1110n1S m'e nssumcd (0 bu uncOl'I'~lntcd wHhench aUH,)r nnd nat mHOCOl'folntcd 
ncI'C)SS ~hhcr tlmc-sol'lolt.orCl'QSSioHCtnlonnl dnUt. Tho pm'lUl1utcrN to bo csUmnt<,d nrc- tt. b, 
d. 1 unci S' 1) is n zorO"~1110 vnl'lnbl~ which nBows rt1t'QhnnSIj~ In tho pI'let) vnl'inble nnd 
between mioron cntegOt'ies, lJoneo. J) equnls one t~or n specific n.,icran cntogory ov~r the 
runge l)r l ycnrs find lscqnnl to l.QtO Q1HewhQJ~~, 

This ml)dcl sU'uctm'o cnnbles n dll'cct ~omp'U'lson of tho cstimlUcd lmel'cept unci stOllO 
Ct1offhz[oms b nHd 1 nct/oss the runsu or Nix mi4~¥'c:m Cnleuol'los,Mnro Imp(wt.nnUy. It "Hows 
l'Hle l() detct'tnino whether Ii som'co or v(H'hu(on nC.liOfi~ ml(!tt11l cntesol'le~ls c(lrlnoetcd with 
chhet the itHc"~Qr)(t the 810110 ell' both, f)oolcd dum m(lduls hnvu tWt1 bunerlts ()ver single 
cqumlt)fl tnmlols, PirM. on1» n sinule I'Qgl'~SSI()J1Is n:quh'cd l'nthtH' than nne fOIl Qnoh miornn 
cntegof),. sc~und, pooled duw irlCI'QI\SOS the dogl'ces of freedom whlohln tum inaransas the 
precision t)1' the csthnulc.d pnr'nlllcBll'S, 'rhe Hmltmitlr\ or uNing I'oolgd dum is tlult. the 
cocftlcicllls iUtllchcd to t!tQ dummy vtII'lnhlcfi mmlt ulwnys bQ hltC1lH'Clcd In 1'olmlon ttl the bns,~ 
group., ill this ~·tUiC the 19 micron cnlegm'y (Clujul'nti 1988). 

3.1 Model variables 

$.1.1 Price 
'l'hc pf'icQ dotn USQc! within this nmdcl wCl'e dCI'ivcd us un unrtllUl uverngc of Ilyc~~kly pJ'lCCH 
which nppcul' in the A \VC Annunl PIlle\'! Sunmllll'>', H must he noted tllut lhc~e nro m/\/lkct 
indlt1ulot' Jwlccs for thoir respective micl'on cnl,cgm'jt.·R. The mUl'kct indlcut(1f price tbr n 
plmiculnr mlt'ron cntu~OI'>' is n weighted uvul'uga cll' scvc.I'1I1 wool typos which vnry in tHyl(h 
length, clenn yield. vcgetnblc mUllel' nnd colour' (1)'1\1'<:>' 1 <J8l). PI'I(.'es Welle not nvnlluble In 
this 1'01'111 I'm' wonls fine)' Ihnn 19 mlCl'Olls. Fibn,Hi less limn 19 mICI'Of1S t'CIH'UHOntlcMS lImn 
tlm~e pCI' cenl e)1' thQ tolnl AmHf'nllnn cHp und m'o ntH cunsldcl'cd within this st.udy (AWe b. 
19V1), 

Wonl snld nt nUI,~tion I'OPf'UNCtHS bctwCUil 80 nnd 00 ptW cent of the IUlul wool sold in Austrulin 
CA\VC 0.190 t" The rCllllllndcr of the clip is sold by pl'lvnlc Ircnty IlWrClUllli'b lHU'llclIlol'ly In 
Wcstcl'n Alifill'ulln.Pr'lcc dnlll fell' these wnnls nl'c nOI nmdil~' IIvnJlnblcl tH)WCVllf\ the: 
mcrchmH pl'it:e Is mHmmod to bo the SHmo us the, nm~llnlllwh.l(,! unCi' n!lowing 1'01' nppmprhlll~ 

dhwounts in hnndllng und tmnSr)(:wl t1IlHl'f1oH, 

~1.1.2 Q lI(ollity 
Tho qunntHy durn few this sludy Wtn\~ d(.wived fI'om It w<:lghl!!d uvcl'ngc 0(' rh'~H IImHI wool sold 
HI uuctlon by miCl'()/1 gr1uclu (/\ we hI I OV 1)1 mulllpllcd by the tOlnl woul j'oCl;lvcd hy lH;(;)k'~r~ 
for oneil w(ml Helling sen son (N,C,W,SIB.A,109))1 'rho fil'st Iwud gl'cnsy wnol ~nld nt 
lIuution dntH d()~s not inoludo plucked nnd deud wool ()/I wl101lH'lwiously ImuglH lit IHI,Hio/\ tn 
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nvoid dQuble> counthlg (AWe bt199l)1 WOOlliCCQIvcd by brOKers dum wero not nvntluble fc)t 
i.udivldllnl mict'Otl cmegol'l(lS, tn\is dum is llr~tel'l'ed to wool sold m mIction dum to oonttolfm' 
nmrkct dlstol'th:H1s QtUlsedby l~PS tUII'chnsct>ot· qm\t\tltles uvnllnble rOt soh~. 

1'he volume mcnstU'c rOll wot)1 wns ,lnlcuiutcd !'.'om tho Ilumb(;w ot' fnrm bnluaprouuccd 
tmnmlUy nltd c>.prcssed in tonnos. irllis pt'ocess hwolvcd multiplyins tho number ot' tinles by 
nnmml nvel'usc bale weights n.lld dlvidlng the ,jesuit by al OO(), ~rhis dotH tit'Ul~f(mnntkm was 
necessnry m hnve ull vtU'inblcs exprcss~d 111 t.onnes. 

3.1 ~,;1 I nt(? r(~(J]1t coc!/i c i I) It ts 
'l'ho irncl:ccpl dmmny vurinb.los tH'C used to QXUl11iuc the tlVcl'nge dlffut'cnco in 11l'lco betweotl 
cnch mict'on cnteg(w}t nnd tho twk'u of tho 19 rn1ot'<;111 IncJiC{HOft uftur tnking nvernge differences 
in Pl1iccs nrlsing l'l'llln dU'fercnces in the othot~ exogenous vtU'lnblcs ifltl) ncaomH. A 
compnriscUl or these intercepts shows whether price premiums urQ puid Ibl' VIl~;OUS micron 
grndo.s . 

• 1.1 ~4 Slop(t cOlllfleiollis 
The inclusion or u I-Ilnpe dummy vnrillblc ullmvb une w dCI.tmllillc the chnnge in the intcrnctloll 
between price nnd qtHlIltH)t over tlifTcnmt lllicl'on clltcgm'icH In l'clntinl1 to the bnse micron 
cUI.cgory. 

~1.I.S /,. ((ggc l/ Price 
The lugged nml prh.:e vmtinble wus included within the model t(1 mcnsun! the signlrt~}(\ncc or 
pust pricc& tn forming the ClIrnml pel'ind pl'ic:c. The lugged pJ'ico is thought to be t\ slgnlncnm 
vnriuhle since the stock holding cnpndt.y of buyers und prm!OSSOlIS 1ll0nflS that it is unlikely 
t.hot these Cotl'Hltncr gl'oups willl'cspolld completely to PI'I:C dmngcs within the poriod in 

whit.th they ot-'cur OJewht'c, Vlastuin nnd Ridlc>' I CJS()). FlII'tIHH'll1tlt'C. six t() eight mom/Hl 
lugs nre n common femuro in the wool pf()~~essing intlustl')' hCIWC, IH'llccsscws must base n 
hwgc portion or th,~ir prh;c oXPCt.'tUtiolls on the price pnld in the pr"vious ycm I 

3.2 Other Varlablos 
The fiord model includes polycstCl' (wicos und It time u'cnd. Tho economic l'enl\Ons for 
including theso two nddiUonnl vlU'jnblos nrc outline beluw. 

3.2.1 [>olJlcstcr 
'rhe demand alTeets of substitutes nnt! cmnplcmclHs IIrc l'elntlvuly dlff1cult to mcn~m'c erOrl)(.tK 

unt! Robinson 1987). r~()l' the tC~lile mm'kat. Ct1ltun nnd synthotic flbl'ca siluro (IPJH'oxlmmcly 
94 per cent or the lotn) tl1tH'kot, helle\} wonl pi'lc~s UI'e riot expected to Inrtuont.!o tho prico OJ' 
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qunntlty Qfthese two textUesil'iowevcr. therelttdvc "rIce ot these two products mny be 
expected to hrf1uenc~ demand fOl' wooL '11or'thepn~,sent study thesUPl'l~ nlld twice at' 
symhetlcs is nssumcd t(l bo prcdetermined. 

The type S4, 1,S denier I)ucfon (limn the United SmtesDepnttmotlt or Agdculture (USDA) 
Cotton nnd\Vool SinmUoJl, WAS usc tt) Npresent prioe dum for ~~rHhetic l1bl'esi The mcnsure 
of 111'ice nnd qmUlthy for polyesrcll was cJHmscd fi'om US cents per pound to Austn\lhm oents 
per kik1Sfom, 

Cotton wns initially included within lhls study HS n substitute since n number or studies found 
thtn cotwn nndwl101 were wenkty ('~oJ'l'erntcd S\lbslit~ltes, COlton wns fmmd not to be tJ. 

signtncmn vnt'inble in this study in prclimhmr>' tests, lTt\ndllk)ntlll~t the mnJorlly of COUOll end 
uses ure m1t the mane ns fc)f nppm'cl wools ulthough tl1(we J'ooently both wool nndcouon end .. 
uses have bC(:r.)fue incl'cnsingly simifm'. Ncvl,wlhcloss, ovct' the period of the study the end .. 
uses 1")1' these l\V{) pl'oducts Ul"~ assumed to be dissirnllnr. Thus thQ Cl1tton v(u'inble wos 
excluded fmtn further c>;amitmlitm. 

RU~I()n \vas c,wludcd n~ a sub~litut~ vilriublc withilllhe mndcl fm' three )'cHtsons. l~lrstJ myml 
hus H low pl'iccralntivc tt) mOi'!l grudes of nppnrc\ w(ml und pol~leslcl" Se(!()1)d~ .rnYl)rJ hns 
been ~upct'"cdcd by polyester' fibres fm' U Significllnt p~t'iod of the study. Thh'dt myen hus 
fcc(!ntl) been used nmt·c us n blending Ill'mht~~t 01' ns t!mnplcment w ull athvr t'ibl'esrtHher than 
u suh~tit\ltt! tUld its ~:ol1u'ibuli'm to the IIIcxh!1 hcumcd doubtful (Bull. Genre uml HUl'I*is19H9) • 

.1,~.2 Ti me 1',.,.11)(1 lIll rfable 
The specifi~·ntlon of n trend c()cfj'it:iclH I'olies lIpml the nssutnIHion thut n pust tI'cnd will 
t:t:mtinuc in the "cur f'uturc. 'fhe ~mmgth of this nssumplion relics upon the number ot~ nnnuul 
obscrvtltiol'l!ot fmm which the u'cnd ~~oc('ficicnt Is dul'ived. In thib study th~ price vlw!nble is 
HS~lImcd to inc:r'IJnsc in constant ubsoluw UlllO\UUS in cuell thnc period. This lmnlic5 that 
consumer tnstcs. prcft.:rmlCel-i. tc\,!hnolop;y or Income htlvC chnl1ged in n h'()fHlnu()us und 
J'cguhu' fushion (lver the 1 S your pCI'iod. C\ctlrly, if this is !lolll'LtC then (me or mOl'~ of these 
fuctOltl-. must hnve chnnged ov~~r lime. HtmtiSlicully. nmrc Ihnn ()tlC of thuse faClOl's mny nller 
over time however, the major ,lifTicuhy lies 1n dcaH'lninJng oxnctly wldeh of these fnctors 
hove contributed to uny vnrintion in Ih!.! trend und lhe mngnHudu of thnl clHU1gC. It mny nli'll') 
be true t.hot u cJHlllg~ in one vurinblc mny hI! I,rfsut by nn ctJuul und oppm;ltcchnngo tn n 
second vnt'inblc. thus the tl'end Jl1tl)' rcnmin constnnt. llowovar. lhis is unJlkel~ given tho 
length of' the time series. 
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1'h~ (!ocfncl~t\(s whhh, tho th~twctlcnl model desc;rlbed \\bove nrc esthmucdusinS(.wdinnry 
least i;q\ml'¢s~ t\1odel vnUdnt\o,' tests nnd ~s\\mt\tlon t'Qsuh~~ m·~tlow lm~s(!nted; 

4. Results 

4~ 1 Model \$$Ung 
lrho results of the eCt)lK)ln~trlo mt)d~llU'~ pl'es~luctl nnd dtseuss\!d with 1\ vluw to ."eJecting or' 
nC(.1epting the 1\ull h>'pOlht.~sis of' this Rmdy. ~l'hnt it"l \hecQ~rrichmts Cor ~he19, ~O, 1md 21 
miorotl wools pllCt~S nro mn 10 ptu' cent gl'(.U\tcr thnn the snmo cm!ftiohmts f\),· th~ 22t2~~ 24 
und 25 mklon cmegmio}l. 

A s~m1mnr>' or lhe mtldc' stntis\i\~s including the vurinb\o cm~ft1eicnts, nSSllcintcd l"vnlues nod 
stnndnrd etrors. the R~MltHttre, ndJustcd l~"squm"e\ log ot~ the HkeHhtmd fumnicHl (Ml~), It, 
vulucs, t)urbin·\Vmsun vuluc}I nnt! the nmnhcr of degree of freedom f()f threo model 
spccificutloll\ are ilhlslTnt~)d in ApP\!lldix t. The first nmdQl illustrates the eslimntion results 
for n base I1Hxlcl. ·rhi~ mmlcl is shown us e2" in the pl'cvltlus chnpu,w, 

The second nlndcl ~pccifkntitln illdUt'h:~ the pul>!cst~r ()like val'iable. added to model 1. trhe 
third tllod\l! Sp~CirH:ntioll im:ludlt"\ till.: lime u'cnd vtwinhle whidl has been furthor' ndeled to 
model '2 In(ilvi.duill time trr.mds 101' em:h of the soven micron L*utegurics W(H'(l tUter 
lndep~~ndcndy uddl~d to mndt!12. TIH!M.1 indivkltml trcndh ute impm'lnnt ttl dctl.mnina whether 
tW not the vUJ'jnu~ mkmtl grade prices hnvc ciutnl;Wd ~jgnificnrHly OVCI' the 15 yCtU' period of 
the ~tudy. r~c~ults for these individuul trt!nd vlU'itlbles nru Pt'cM.mt\.\~d below. Tht'<Hlghout \he 
f()llo\\,ing discussion thu full time trend refers to n (I x, k) vee tot' which includos the time 
trend for cu<:h I'llicron CUlCl.WI')' stucked within one vUI'jollle, In.dividuul time u'(!nds ure (l x n) 
vectors for each micf'Otl ~'at{~gorj' pl'c!1cntcd us ,"lepnrutc vUl'iuhles. 

The coefficient nil the qUllntily VUI'hlblt! tUlb lhe COI'!'(fct sign nnd n slgnlficnnt ( .. vuille. with u 

smull !)wndnrd errOl' in nll cquutiollll. l. .. i~('wi~e the l'ulJlTidcnt on the lugged rll'ice vtlrinhlc 
nIso has the COl'l'\!ct sign. slgnH1cunt I·vuhl~t low ~H1nd:u'd en'or nnd ith mugnHudo indlontas 
thm thu model is d)'nnrnlcnlly stable. 

'rhe method of mnxhnmn likelihood (ML) is used to cstimntc tl!cunktmwn pnl'Htl1otors In Ruch 
u mmmcr th'" the probubility of ubset'vlng the given pnl'mm.H~·I·s tlI'C us hi~h ns possible. High 
Ml>JI vttlucs ute consistent with 1H''jI'mnlly disu'ibutcd duta. The MJ>f cstlmntOt' of fhe vnrluJH:c 
d(>¢s not mko into account the rnnnbcI' of' degrees l>rth~crlolU uvnilnble f(w tho model. #hcr~ns 
the OtIS eSllmnlor docs. t;lcnoo. the MIJ cxtillUHOJ'is bltls in small snmples but this bins tends 
towurd zero in lnrgc smnl)lcs, 'rhe log of tho likelihood function is cnlclIlnted nnd I'cpnttcd 
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within the SUUldtud output r .. omthe "Shnznml'pt'onrnmt I'rhcseML vnlues. m'o smnJrmrlsed 
for each 1110del in Atjpendlx l~Within this stmly the ML test is used to detel'mine whether or 
nt)t the nddltioll()(cmuor mot~ v,wh\hlcs t{) unladel will hl1pl'OVe tbemaxlmum Vlllue.trhe 
tvtLt test isconducled tn n shnUnr wny t()th\~ stnndm'd F"tcstl tl'heMt .. vnlues for both t,he 
unrestricted model <Ut\1L,) una the restricted nu)d~l (RM1\l) nrc detlvcd by esthlltHlng the 
J'egt'c~Si')tl with und without th!) new vnl1inble, 

t!hc ndditlotl ,)t the pnlyoster vminble to the tlrst model wns round \(1 besignificnnt (It thenve 
perccntlevti ) sinr:e the ML,. stntistl~ #;t 15.1481sgf,!utcrthnn Mt.O.05 with df If ~ 6$14. 1'he 
co~~fn(:it;Hlt for ptllyeste.r wns pt1sitive us expected however the tl"vnlue wus not signlficunt. 
Th~ I stntistll: t<.1 I ,2·~ is mH gnmtct thou I(U)5 with df' 88 = 2,()(). AltcJ'Ilntlvely the r·test wns 
highly sisnifknnt, F smtistic.' e 13.97:i is gt'cnt:er thnn flO.0S Witl' df 1, 90 = :~,95, 

The ML. vuluc fol' the ndditicm of lhe tittle trend wns nlso fuund t.() be stgntficnnt, 'rl)(.\ 
coefficient rut' the full lime trend WUh negative, Once uguin the t .. vnlue wns not signiticnnt. 
Howtwer. thef: .. tcst wns highly sillt1\fi~nnt which Indit:ntcs thtH the nddhion of the trend 
\'hdnblc to the model i~ Wt1l'thwhilc. 

The ndditiun uf the pulycMer vnrhlb\c und the full time mmd itwi'cuscd both the l~,Z nnd 
ndjustcd r~2 in each ll1odel. In t110del :~ the Ml", tCMH ft)tt thesu two vurinblcl': WOl'U positive but 
their t"vuhlCk were not. significmn. NeV~Hjtheh!~~. both the F"tcst8 W(H'(! hil~hly sisnificnnt. 
Hencc~ fn1m t.hese t'csults one rnay couclmlt! that rnmlel 3 is the pl',~rel!t',!d model. 'the 
"(lmphH(~ spcci11cmiml fbt' Illtxlul ~is shown bclmv: 

n mUll m n 
~ HI +.~ }; dk Xikt '*' ,4bl Dil 4> ,l: l: 1 nil XikJ·i> k yPit .. t + 

tft; 1 \;1:\,1 11.':,2 ,'~2 k!:d i~ 1 
It n 

,I: fTit + .. ~ P Sit i lIit 
leI l~l 

where; i ~ 1 .. n • mnnbcr ()f mlci'Ou (,lmegOl'ics of wool 
kc J .. ttl,. nUlnber of exogenous vUl'iubles 
t liZi 1 .. 1 St nnmml (lbsct'vuUuns 

(3) 

nnd where I' ~ pri\!c, X:o: quumity. P t .. 1 ~ Insgcd pri",e~h Tff~ full time trencllS .. ~ P(llyestel' 
(syntht:ftic) und u Is n rnmlmn tt,ttor vUl'lublc. '['he pm'mm:tl,.u1s to be eslimnred Ut'c u, b. d. 1. 
lit r (mel Pi Ii is Ul,el'o~(me vtwlnblc. A sllmmnr~' 01' the t'ftSlIlts for this nmdel spccU'h;mtiun 
is ))fcSCH1tcd below for c'Hlvonicncct 
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R~ t# O~7S 
'RllO ~ 0.02 

4.2MQd(flt)h.alysJ$ 

;rnbl<tl 
SU.nU1,tll~Y otlVl.odeJ nc:sults~ 

tfnvlng ncce(ned ther t.hh-d spccHlicmlcm ns being tIm pt'Crct~t'cd modol furthortustsof model 
specific.utiof\ llfQ now pl"~scnted. Although. theR2 r()f the modells close t(JOt'S. tills dm~s 
nnt nccessm'Uy lUWnUltCc dun there Is not ubett.er.functionnl r()rm fol' t.hts modul~ 

trhe !lmllsey Rest!' le'nsindi~~ntes dun t.h~ mO(h~1 c(mld hav\,! bconhcHer Spc.,cn'h~(l ehher b)' 
chousing un nln~rnmivc fUtlctimmJ furm m' nltcfthrtively nd(Hng u furtllQl'cxplnmumy vnrlt\blel 
AU thr~H~ or the power ,·stinmtes have signifh.:um F·stutbtics nt thQ five IH1r cent leveL 
Although thht rc~ult jndh:mos thnt thel'(t is scopu for' iniprc)\.'cnwnt in this rnodQl the testltsclf 
dm:s nul Jwovidc un>' indl~"Hion of the UPprofll'inlc trnnsfnmuuion pruc:cdurc to'rectU'y the 
ru'ohlem, If the mndul sU'm,:tm~o WC!'t: chatlltcd in fnvour of n pnl>'ImJllinl functional rom} then 
f'urthr:r pn.'blems mu> nrt~~. !n pnlYf1uminl I'Cl~r{isshHlS the vunubles u;md to be hiShly 
(j,*on'clated thus model spacJfh:ntiun i~ tI'nlh*d .. urr H~winst Im,~tticoHhwurit>'. Au \lHdir(,!cu~d 
bcnrt:h fur un nlrtH'nuti\ c fmlt;lmnuI ful'tn (11' un udditlunal vm' ubln nmy lend ttl sJ1c'~ificntion 
bins, l:h.mcc. thcmndel spcLtjfh,,'utinnwns f~tuincd. 

The "Run," or (homr)' le,l. i~ n hUM(': lCst fut' sct'lill ~orrclntlOn (It' WtHocurrelntion). 11 he test, 
result (.:lenl'h' mdH:nte~ (Iult uutocnr'!'clnUon II'! not n pruhlnm for this model. Ie. t~uns g L079 
whi~h lie~ m the fivc per cent int~rvnl uf plus ur miml~ 1.96, \Vlwll U lagged dependent 
vnrinbleis included within tho mmJ,~1 us un cz.plmuu(wy vUl'inbk· it cun k'ud to tnllucorrclntinn 
nmons tho ~u'r()r tcrrns. Stundul'd rONts ror tHIH)C'tU'rclntiOll mny be hiaseu Ut\ lost SHHistics 
\llld~ .. lhe~c cireumslnn(.~cs (ChljnruU (.U8H), 'rhe I)urbin 11,stntiSllc (f) J I} mny circumvtmt 
tho pt'oblcm b)t using eMi'lnnlcd J' vnlucs to 1\(.:t!<HIIH Ibl' bitl~.. This test cOllfh'ms thnt 
uuwcOl'rclnUon i~ nut n Jwoblcm ill the p,'cllium umdct. trite ()urhin .. 11 stnlisti\.: is givun by the 
f()U()wing ~tluntic:m: 

r) .. H t,l (l.Z60 which Hus bethcun fllus or minus 1.\)8. thus UH~ nmy ~oncludu HUH 1,1111 i!'t 
nsymptotlcnUy normally dlsu'jbutcd wUh zefO muon nud mlit vUf'hmce. tJ'he Jurquc .. ncrn l(~st 
for nm'mnlHy ullin c()ufll'tllS the I)l'cylous findIng of m:mtluHy diMribmcd t'usiduuls. fr'hc 
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"Ooldnuld~QuUl.1dlUtesllndl~otcsHltnnleJ'(! Is no lHUto.$cedt\Nltf:lty~ Tl1(\1 IStlhe, \'~ldntlcC:$ m'u 
tuntistlcmlly dlftYerom (tOlll one nf\OllH~r~r:hmU)l'¥ lh~sequcnU('l ilChowlllCst hldlQnt~s Hun 
t.here hus been no sJrm:mrnlchnnge ov~t tho snu11,lo p~rltld, 

l\<1ulUcolhnonrHy b¢lw~el\ two or umt'C "xtllntHHory vortnbles is m~l\sur~d III degrees, r4uhcr 
thun icUhel' its prcs.cncc or .nbscm:e. trhu two disJfnguis.htll~,remuresor muhh:()lHnenrity Ul'Q 

thm the [~Z value ish1Sfh while mony, ll!ynlucs nJ'~ ltlWtlf lns.taulficnm unci ,he .tmir"wl~r: 
cOJ'.{felutnu\ cuerrhrt~ntbclwcen tWl1 vnrhlul~sis it) (;x.ccssofO.8 e<luJnrnU 1988),'rhc 
sus~ustim{ is dltH m'JUhmUJIHmJ'ity between the' fun timJ) treud und 'heJ){}'ye.sf~rvurioble "my 
be cxc~ssivQly hiSh.'rJH~R2, vnhu) IUJ'thili nmdells O~7S, unci tlHU'e nre ouly sIx, <mt or 
sixteen vt\rinble~whlch hnv~ siunincmn \,vnlues. A'so.tile cm'rfJlmlonmntrJx,of c()cfflcJems 
rtlr mothd 3, nweulad Umt thu ('line u'¢IHl nnd Ihe polycstQt~ vnt'hlbl~s W('U'l,\ l)t)sltlvQly 
~tlt1'clmcd. 'rile (:lll'J'Cliuion co~rncient wnsU/'194* Although mtscnrrelntion Vnhl(~ l~closc tn 
().R~ It is not \i~ol1sidercd Illb!: uxcctfjlliv\~.Iy high. HOW(WCi\ Ih~ rclnt.lvclyhlgh corrolmiou daus 
huvtl; smne itlt1mm~e tltllhu modu} n:~ult~i. 

\Vhcn the pnlyeMtW VMi,ublc \VV sl'cmnvc\l from Inude13. thisvaul\,~d lh(.!lime trend coc(Ooh:mt 
to become sil\ni11cmrtundUs ·,vnluQ incrcuMnJ to .. 1'()4, Slrnilm~'I:r I.n model 2 the: pol~~ste;r 
vMlnhlc wns slguificnnt wUhm I the fun hnl~ trend. FW'thcrnu'U'et the smndnrd <m'ors r()it uUt.~h 

van;'lble dccnmMtd when Un~ M!~un\i vm'hlhlc WUh removed. this is nhm n :ilUfl thm colHncnrity 
is (It'CMmt withIn th~' mml~~l (Pjnd>~ck nmJ Huhinf~ld lOHN}. Thi~ unnlYfiis ~llgycSlS thut Uw t~ 
\l~ihIU' fhr both vtlrmhlt~ ure biuM:d dmvnwnrd. 

The tn:ntmclll for (,!ollin~arily l~ to fcunwc une ui' the offcudinH vurinbles 011 the nS~lHnpnUn 
thnt lhe mud~l wmtld be equnH)Y well c\tirnmcd whit onlyuncof the cullimmr v(U'inbles. )":Ol' 

thts model \he tcmovnl of \.~ith(H' the lime trufHt of lhl: polycKt(,r vnrlnhle II; mn. n vh~ble 
nHcrnnlivc, /)in~\! both vut'iublos ut'c nssmncd to bt~ essentml tu the ImRh:L Providing lhnt the 
c;ollinour viU'iublfJ~ nt''' id~'Hincd Hnd the ilUU1'pl'ctnrion of the mudel rcsuHs tnk~ n~count of 
this. then the ..:unclu~imls ftw the model1'lhuuld n.mmm vaHd (':luJm'~uj 1 'JR8)f 

An CXplnrHlOf'y test ur the c(U'fuluUtlll between the indivldnullinl\:lrcnds und thu full time 
tn:.mu WUb (.mnduclt:d to d(HCrminu which of the indlvidunl titne trends were rnoru significnnt 
conu'ilmml's to the V()ITChtlion in the ruu timett'cnd. The results of Ihjs ullnlysis im.llcntcd lImt 
the 21lnh!rnn trend was n minor comribUltll' nml tho 24 and ~5 mltn'un tnHlds w~r\) the mnJur 
(!omrilmturfi to tlli'i I,mrrelmluu. 
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4l~ ArUtly,Jliot lhpUmetrthdl 
)ndividunl UmQ tnmd vnrl.nblca wel'tl NubstiHltcd Inl)lnceof lbe,ruU tlm~ trend ht mode13to 
tOSI the nullhypothusfH l~lrthisstudYltrhQ; t~suhN~m~ l)f¢$ctm:dtn 'l'nblct, ,~,trhe. :ludlvtdulli 
tt'cnd Ctlett1ciems w~fer)t)sHIY~ ror~nch ol;the nne mfcrcm cutesofies nrtdnesndv~farench af 
Uu, medIum nndcourse (lnt¢~tlriest *nn,~mnsnffUdennd dfte~tlon <}t~fhcs(,\ fcnlprfcetrends 
coefficients ute consisHUlt; with thu (HngrmmntHicnl tr~ttdsUJustrnt~d wJnlinFfgurc 3'ltlthe 
wtXiI ttricescctian inrutrt t. 

~rnblo2 
'llhu f) tl"ond CUQ·t'f'h:ion ts 

19 9.801 1.46S 6.089 ~t3i19 

20 1.605 O.~ll '1575 0.011 
:t ~4.0j3 ,.O.th11 0,119 0.57.2 
.,I't ,,2.RSl ·0.364 7 ~!} Jll 0,285 ~ilIl 

Z3 .,O.1fiO ~O.ln5 7.l0a (tOO() 
24 .. :t5()Q ·{).KS6 (t,505 1.508 
25 .. 9.1 {)f} 1.417 6.401 4.(180 

'rhe t,,,stnti~th:~ imUcmc· thut the individual trend rn~HW8 ucro!s!\ ou~h mitH'(lfl <:ntUg(;lty ur~ nnt 
MnthticnUy signifh:nm over tjme, HnWtfVCl\ th¢ F·vnlllcs ure signU1<:unt lHlhe 5 per ecm luv~·l 
fur hoth the t 9 and 25 mIcron ~~Ulet~tlriC~(I, BUl, nchh~r nre 8Ignifl\~mu III the Jpcr (lellt lev(tf, 
f'rhi~ t'csttJr emlld he n huwtion oflhc coUmcm'ity prohlem id~ntlncd ulmve, 

4.4 HypothesiS rQsuU 
The rnujorHy elrlhu trend ~()QfI1clcllt!l are not slgnificmn ulthurr with respect t() t .. vulucs or the 
F .. vnlulJs. lh.mcl!tthc nun h}'Ilt1thcsis ot' the Mudy must bl: n<:c~rHcd, frlun is. the twice tJ'und 
cm~fn~iuf1t~ tl)r the HJ, 20 nnd 21 mlt~ron wouls urI;! not 10 per cent St'IUlH.H' tlmn the trunci 
couffi~)icnt8 fnr the 22.23. 24 nnd as micl'Otl \V(I(lls; 

l'hmce, one muy conclude fOt' the ~O. 21 ,2't 23 und ait micron ctWnwrics thnlll'Und l"uctor'l 
hnvc bcun consuU\t nver' thllQ. llmvcvl,H\ lhis conclusimlis Hot trlUt, t'ur the t9 nlld 25 micrun 
ciHegorh11it Trend f'm:tors such ns consum~r tn8te~h fll'crcrcnCCSt hlcmno cn~ HH:hlwlogy hnvt! 
hud 1\ rlo}iltivcinflucnc(~ on Hlll 1)1'1<:0 I'm' 1 Q tnict'l)1l wools. AltermuivlJly. thCHU Sllmc fuctof's 
lmv(l; hud tl nugmivoilll1ucnce Cluthu Jwicm 01'25 rnicl'nn wonts. This r~511h mny c~plnJn wh!l 
tilt:: supply dlsu'HnlUnn has shirtud lOwnrd the nn~ end uf thu disu'ihwlnn. UnvJng Jlcc~ptcd 
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ihemlU hYJlo\hcslstthet"o.~us orth~\Sl\t(\ylsnow ttl dJ~lCrmlnQlhehncrcQPts "no slOlHlS fot 
the dcmnud~ut'\'e otem:h micttnt OU1~aQry .. 

~hs'ntQt¢~pl~nd lU op(;)coOfnclents 
'~ht~ lnH:l'CcfH (lndslt)l'~~ t:()ufflQlems nmvbe~omethe focus of this stud~t 'l'hcsc IO'~ shown in 
1~t\bln 3 below. The dmnmy vndnbh~mt)dclstmc[m'e hnsheen ns~d to (!sthm\te the. hu¢rcctn 
nnd slolle¢tlCfficlems J\)rl.he 20 •. Zl I,ll ~3.~4} nud25 mic.rcll\cnteuoriest 1~hc 19 nll.OrOfl 
Qntug(wy Intercept nnd sl()lH~ vlu'iables nrc, uscd oKnb.nS(h ~fhu: llHel'CQPt co"llriciQIU fOl"the 19 
luicron cnteg(1ryi~gtven hylhe. !.!onstnrHtCl'Hlnnd thcshmc coen·icictu Is. uiv~mby the 
q\mmh>t vnrtnhlcf 

Micmn 

20 
21 

1ablo 3 
hUct~colH unCI SlOIH: COJJfTIclunl8 

Stll~cl'r()l' 

419. .. \0 IlltH ·0.0014 

cob7.l? 73.9H n.oo 1 () 
·,58Jl 88.54 ().{m07 

* 12H.H7 1 HUiH C),OO 11 

·195.H2 () -'.84 n.OO}4 
.. 241.09 lO5.lV o.onl () 
-220,56 ')0,44 (l,ooot) 

O.O()(YI 

(tOO 1 () 
O.()()()7 

C).uooo 
O,()OO9 
O.O(H5 
O.{)O23 

The CMhnntcd HlHtl't'f)rH umt !<itopc r:ocITicicm"l mUM be nnnl>'bud 't'\"ith l'osPCCllo the bnso 19 
micron t:utclWf'Y· Tht! fullowing cxnmph: i~ JU'uvidcd to illu~tf'nw th\! int~~rccpt vnlues ror' tim 
20 micron co~ffh:jctH. Thl;,! haM) inlCI'~~cpt i~ 47~).3n. nnd the 20 micron Intcl't;cpt is ., 67.17, 
IhuN. 4'10JO .. 61.17 t:4 ti12.!:\' Tharcful'(J. the Hettlill intercept fur 20 micmn wool is 
uf)prnxhllah:ly 412 l'cnts PCI' kilogram. The eMimntcd IntCl',:cpIS nnd slup(~~ lhr (Mch Inicr()Il 
clHugnr)' nt"· HhIMl'Ut,'d <Ungmmomtic:nll}' in l':i~un,' 4. 

1'he cocf{'iclcm vnluuH for the imel'cctlH vlU'inbles dH'f'~H' L~t'ent'y ill mngnhmlc. Only the t .. 

vnluos few lhe haM! 19 unci the 2\ l4 untll5 mict'on vm'jullius nrc siijuif1I.'unt. SCVCJ1n.1 micron 
inH!J'ccpts nppoUJ' in reVCl'M~ tl1,\cr to (hut oxpcc(ud Fur' CXfUllph:. th(! 21 micron imuroept lR 
gremer tholl t1w lO mfc.mll intercepl. Lil\ewi~uj the 2~ mi(tl'oll hHl~n pt is gnmtc,' tlmn the 24 
micrnnhlHlt'cept, FUl'lhcnllOl'OI 'he hltlpe (weffichmt ((H' the 241'. Ict'(m ~lntcgm'y is positive. 
which is the ()1)I'Rl~itt.l ttl thut cxplwlcd. 
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Figure ,4. 
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Thelnt~l'(,!eJH om~rriQlents few Ih~2()j 21, nnd 22, l\1lor~~n jmte~(ldeR d<) n~lt 11nvQslnJ\Ul~ntU t,,," 
vntnos. trhe 1)lOt' tlmtthc Intol'Copts I(ll' thOH¢. w()ols nrc, nut RluntflQmn snsg~sts tlmt! thl) prlcn,~s 
f(lr theso w()t')l~ nt~ nen fttntJsllonU~1 tnrt~J'OIH~ r,lomthe lH'ic¢ r~)rUlt) 19 ml~H'on (J'HQQ()r~t 
11ltum~ 4. shmV8 (hut tho ituQt'Cepts few the vlw.lousmlol'on cutogm'ies ore dlft'!JI'~mt to tho}9 
mtct'~lll hH"r,~clnl Uowcvc.'lthc 2(). 21 t 22 hHcrccpt~ two He)t BianU'icntU since the smndnrd 
Cl'I,(U· t)f th(,\19 micnlll hllel'~!C1H (wcrlnl's the (:<)QrnctclHs t)t' thuse mhet'mlc,.,m cmcgtwlQsl 

tf'ho slopo t)f CLWI\ of lht~ SUVtJ.ll mi~!tt)Jl CtHoijm'iQs tU'O uhm slmwn cHngi'lUl1tlUuicnl1y in rl~\Hle 
tL \\lith th~~ IJXcclHiun oj' tho J Umi(.rt'on cntOgol'~t nonu uf tht, stupe cu~rfichmtKhnve 
~isnin~Ulu t .. vnluus. ,\lthough th\! mn.lnrlty or ,ho slope coett1clclUs npJl~rw dl"'\~l'c.llt fJ'om (mu 
nnolher in figure 4. th~ ut'l'QI' nwund lh~ 19 mi('H',m coefficient is Inrl~o f¢lntivp \u the 
r,~mninlng stupu cnoITici'HHS, honcuthus\l\ iwlnbtcs U1'I.\ not SIIl1l1fl'Hl\H, 

The nlmvc discussion of th\J hHcrcOrH nnd slupo coeffichmts hwdH tl1 st~vcJ1nl lmpm'tnnt 
conclusiuns nbout the lU'h:c stfm!IUf'U fur ouch ml~u'on cntIJgnl'Y. Fh'Sl, there is n 81~nincnnt 
diffcl'cn<;1,! In th~~ n,mllwicc lnl(!lvupts h1J1W~Cn thIJ line mh:l'on cntcgm'Y nntllh~ fJOtU'SO mict'()1\ 
groups. Sc~'nnd, olll>' th~ slnpe t'oulTiclent I'm' thu. 19 mlt~ljnll wool WIlS fmllld to be 
'iignil'icOJllly dilT(!lt~11l ft'tlnl (he OlhtH' \.!nlo!~uries, I lUll <..tth tlw pt'lco"qunntlty l'ntio should b~ 
t HlblUlH O\l\H' tillltl fhr th\! mhe!' mkwlI ttl'DUpS, More hp'~~Hk IIlf'nt'tntuion l"~snrdlnl\ slop'" 
vnriallon hctw\!cn mler-ml gt'nups. t:an hiJ derived from pl'it'c f1cxibilitlos. 

4.6 Prloe floxlbilitioe 
A prIce f'lcxHHln)1 1 • .'ocITkltOH kllllWh the PCI'(,.'I.JI\tilgu ~hnngc in lilt.! pl'il'C of woul nssocintod 
with II une pt.'r I:t:nt I,.'hiln~~~ In qUllntll~' with nll mller fm.twl's h\!ld t'Ullslnnt. The munn pri(,'Q 
cln~th:it~' is, in 'ntn(,~ Clll1Ch, tlpproximatvd by IIw 1'1.'cipnwnl uf Ihe flexihility. fl'IH~ price 
nexlbllHy cncfTit:icnt i~ ~'OInpli~'utcd \\-'ilhln this ~Hldy, ~ilwlJ the IH'ic~· of S)'llIhClics nud n 
luggod (It:plJlldunt vUl'lnhlr.e nrc ilwlUth.\t! in the model ns cXphUlutOf'}' viH'lnllles. Tomok nnd 
Robinson (1 fJH7) clnhn thut: 

"If the crn~s uf(I.! ... ·l"l tire 1~1J'()1 thell the rcdpl'O\:l\\ or the fh:xihilhy is n ktond 
nppruxinlnthm of lilt.' clll~lll,·Hy"(pnt7). 

As previously IlHWlinncd tim cOl.!lTiciunt for pol>I\"!1'It~H' \VU1\ found ttl hu slgnifi<:lInt for this 
sludy thUH, the cru~s ufJcc;lN will mH be ~!Cl'tl. ltc-Heel the I'c~lpl'm:nl uf Ih~ Pl'h:~' fluxlbillty 
coefficient muy nUl he an npprnpl'lntc fmlicnHH' 0(' llw !OWIJI' limit or tho price C)UMidty of 
demontl. Prit,:o I1cxlbUithm wuru dCI'lvl.1d using tim rollnwinu '(wmuln: 



\Vhere l·~ 1* n mt.~ml\ antatttwh,}snnd Q nutl l>(U'c thal'lJslmctivc own lwlc~(~lnatlQhIQn, 
1'hl:i plnsdcity cm~rfioicm8 HJ'e Hlmply esthmuQd· us. faJ til l!r' fl!ho prlce(loxlbilBios nnd 

ehlRU(1ities dorivcd r~r ench mtc,'w\ cntcuot'Y ;.; . holow listed in *rnhle 4, 

'l'nbl" 4~ 
1?IQ~lhUlJy und 1'~lnstlcU~f CoctTlclctHN 

lVUcl'on r:hndbillU\J~ Blustlcltlos 
t9 * O.OSO .. 201135 
20 · 0.042 .. 2;\.894 
21 " 0.128 .. 7.783 
al Q o.{}()o ,,16,'73 
:B ~ n.Ot () "1(MN~Q4 

:M .,. 0.\)53 ... IS.?S2 
2S ,0.0.'0 " :tt031 

Th~ nbnvu own lwi<:\~ clnMhtiticli ror demand un: I al'fu.' I' thuu the InnJot'llY uf puhllshed own 
pricu clnMiciticH. B~ut'l' lUll} t\1cshiol'l ( ) 'Jum. cMilmHc,1 n n.Hlgc of own Iwice clnstichios uslns 
menn vnlucs. Thch~ r'tlMI)tS mngcd ('mm ·).O;l fOt'ttl<! 10 mli:J*OIl CnIC!\UfY to .. 2,00 tor' Ihe 25 
micl'on Ilntugury. l.)uwlll'c t't.al (I9H4) !;uggcM HUH lla~ demand fb" AlIslmlinll wm)l lies In 'h~ 
t'Unge 'o.() to *().H. Slmllurl)l) O't)llIllWlt (I t){)2) fuund thl\t ~O,5 was nn ullpmpt'inta csthnut" 
or the t'IlW wnol demand clnMicit~l, The!!!,! clm .. ti~·ily n!Mllth MI~"W~t lhut the derived t'lu:lllrtlCnl 
of tho price n~ixibllHy Is nut n good upproxitlHHlon of Ihe own price uInslicllics when 
(mmpnred to ultel'nntivu Mudles. 

Th(1 price ('Icxlhiluies Mlmwn in wble 4 nrc h.!~h thim ono in uhl'luhllu vnhtc thUS, prices wU\lJd 
b~ innuxlhlo with U ()flU pet· C!..'Ilt ~hmHle in quulHlt~l, .Inl1uxihlc PI'\(,:CS nI'e CUllsislcnt with nn 
clastic denmnd em/vo, Vl'om Ihe l'UM, .. 11 "huve OIlU mny cUlwludu thtH the dClllnlld ror wuul 
ncross mlcrrm gl'mh.~k is l'ultttiYI:ly clnsth:. Tho thnnnnd f'tw 21 nlld 2l micron gl'ndcs hchllJ 
relntlvuly less clnstiu dum tho othcl' micron LU'ud~M of w(m). 



1'.1 Gf)nQr~1 OQng)U$'I~n$ 
trho l'QSUltS· ()f thls sludyimHcnll) thm thu f\JU thn~ tllUIUl wt\s f1l,unlflonln nnd n~sntlv~.1"hu 
indlvld\lnllnmds far tho moJol'Hy or nppm;~l wo()l~ nl'o OlthOff Ilosntlve ()I' Ctmstnnt' OYer thne. 
Uxpll)rntury l~R1S lmllcoted thnt tho 24 und25 tnlc1'On CntOit11'}US oro lhu umJeu' conttlbutofsto 
thls t1VCfnU negotlve H'umt4 tPhe 19 miCl'tllllncHcntol' wns found t~} be positIve; und slgulftQum 
t)vot' time. 

trhc llo1yestc;r pl'lCQ WI\S bolhwcd IX> bo '~l)UlIlUt\t' with tho full Un~. tremL 'fho pt)ijJtlvo 
nssocll\tton bClwo~n ,}ol)'eSlel' Iwic,!s nl\d w~ml pricoH wns fmmd to be stnnltiQnnt, However 
Iho d",gl'~o tlr nssClchuitlll butw~pn IhQSC pl'lc:us ls beHuvod ttl be distt,wtcd by thu Uludium t() 

high dogn.'o orculHnunrhy within th~ nlOclel. 

Th~ ltYIHHhcslN ott this study \.vns lI~cf'plcd un tho Ul'rJunds thllt tho nmjot'hy of JH'IQC u'(uldN 

wc.t'~ nm Hignlflcum thurct\ll'~ one cr'dld lIut dClOl'tn\ne whether thu U'~ndK WCl'O ~tnt\stlcl\Uy 

diftcl'c!H ()vQI'lime. 

Tho lutcrccJH und t)lupc vUJ'lnhlos cl~nrly imliclIlcd lhllt pl'h:~s l'(W emu'so w~lolN wore 
blgnU1ctUHly dlffuJ'(!lll to IH'lccs for nlH,~ wouls. J lmvcvct\ th~~ cnuffit.'ifmts uf medhlnl W()015 
were IllsIL~I1If'i(.'nlH nlltl were found to hj,.\ less ChUHlc lhun other gmdcs of w()ul~, 'rhu gcncrnl 
conclusinn is llml nne wool prices hnve boun hWI'lH\~lng, Inedlurn \You! (wiecH I\I'~ CUllstnnt 
omt bl'Ond wtml pl'ic.'cs nrc dccI'cnsil1lt (WeI' lhne. 

5. ImpllQationsfar Sheep Breeders 
The Iwicc t'ccclv(!d by wuol pt'mim,'cl's dUI'inlA thel tl9l·9l s\,mson f'uvmmnl tlmsu tll'uducol's 
tUl'g~til1g clthul' 22 ()f' 23 mi(.','ul\ woul t>'pU~ us Hcell in Tnbl~ 5 helmy, Producc)'s tnrgcllllB 1 t) 
nnt.! 2n mh:l'tm types were cnt'tllng upproxlmnH!ly flv!..! dol\lIl's lHH' hcmlluss (hun medium wool 
IH'Othwcl'H. 

AtlAHH ARQ 1 U92 hns rOI'(,!cnsw wool pruductioll to full b)' npPl'uxhnntuly twu pCI' cunt 
dUI'lng the CllI'rclH 1992··93 senson, Tho 11II't~pst full in wool prl.)(h'ctkm is cxpcCI\:ld within the 
pnstornl zones of Now South Vvnh,!s, South AUhu'ulin nml Qu~~cllsln:ld which supplies wool 
within the medium unci stnmt4 I\ll'~mn gl'mlcs. 



'l'nblo 5 
1991 .. 92 (~ross \Vool 'lchU~llS by Mlc'·(ln (lrnd(.\ 

.'"'IIt·"'''' •. , ............... lO'''' .......... ''',.U,., •• ''"''"1'I'iI"!<"'W<'I'Ii." ... I!'Ii ......... ""U" .. Io·"'IO"' ............. liiiil:l\<"' .... "'1I !//IIiU"U, " 1I"."If. "' ..... ·.., .. II ... I'III.,"H .. 1ii "' .. 11,."'.,.11 ..... """" .. 
MIC1\1fl Clenn PrlcoW)Clcnn Wclght{b) OrOSH (RotunlS 

c/kg l\gs/hcud $/houd 
... ".<1'''' ....... ''' ...... " ................... II .. ,.."'''' .. ill .......... "' ............. "'io .. " ...... " .. "'." ..... "'''" .... " .... " ....... IiI .. IHi'''''' ... " ... '" IU ... ", .... "'" .. "'!i' II 10 IIIOI ........ "".I11"'*'. " ...... 1It 

H> SOl 2.S 2(}.02 
20 681 Z.R H>,06 
~U 630 3,() 22.68 
22 SSM ~t2 24.70 
23 544 4.3 23.39 
24 507 4.5 2a.81 
25 478 4.5 21.51 

\Vuol incmnes 1m,,\! heen estimated using th~ ,.lcnvcd dlJlllnnd I1cxihilitic8 fot'the 199293 
season uhMlmlng thut woul pn1thl~tinll full", b)! lUlly ulle PCI' cent dllt'lnS the Hunson. 'l'nbJe 
five below SllO\Vh Ihut the tniddl~! lllkll'on grudc~ I'I.mmin relatively mut',- prol1lublc thnn clthoJ' 
of the nne wool gmdcs. \Vith u two per' ,:ent dc~ .. n!ilw in supply of' middlu l11icl'cm gl'ndos the 
fH'ic!;'! llj' these wflnh~ would be C);Pl.llolt~(.1 to im:l'(HlkC even further'. llnwover. tho hlt'se v()lum~ 
of mctlimn nnd ~tmng wool which tUuM he ~old l"I'om (ho woul BlOCk pile is exp\!ctcd to 
roduce thew IH'icc1':! tu lCVI.'h; bl.-!mv filw wuol f'I'i(~(,;" fm'lIt leu'l' the noxt two to throo BenSCH1S. 

19 
20 
21 
22 
2:i 
24 
25 

Tuhle (, 
It:sUmutcd 1992,,93 O,·oss "\fool Ih!tul~ns by l\1IcN)n (iltude 

Clunll Pt'i~tHI\) 
clkg 

Hill 
709 
710 
623 
549 
4HO 
492 

('lcUB WlJighHh) 
l\gs/lwml 

2.5 
2.8 
:t6 
4.2 
4.:i 
4.5 
4.5 

Ch'OHS l~enn'lHi 
$/hond 

1.1 ,O~ 
19.8$ 
25.56 
26.1() 
~3,()O 
ll.60 
22.14 

SOllf'C(~: (n) Hstlmntcd using IOU ) .. ()2 pl'ic~s nnd duplvud t1uxibllity f,U1cl'ficlcnfs. (ll) Cottle 
19' 1 p56 

" ho A we is obligated to tht: Awmnltnn Ot>VUf'nrncnl to l'cpny funds b{wl'owcd to suppcu·t the 
wool stoc.k.pllo (lVCI' the next five scnsolls. Thill t'0lmymcllt sclnnlllic Ih PI·t~s(.Hltcdln Tnhlc 1 



below. 'fho 1\ we must schedllJ~ ,'cl)nymcnts nnd propnt'o lll'omotion Sh'ntegics to ml\xltllls~\ 
returns tObtHh WO()} Pl'OthlCC1'S nnd the (Jovernmel1t dm'ingthls thm:, 

'('ublo '7 
1'ho A ~VltC debt .'eductlon schodulc 

Senson 
1991 .. 92 
1992·93 
19U3·,94 
1994 .. 95 
1995·96 
1996~~n 

SOUt'ce: Beare, PishcrtUld Sutcliff 0 (91) 1'91 

Minimum l~ept\ymetlt Sm 
20 

3(}{) 

400 
550 
550 

.t\ny remuining debt 

frilis repnymcnt s~hcduh· t'ttlJuircs MlbMulltinl funding dUl'ing the thh'd, fCHIt'th and fifth 
seasons. The nhvlous MmlVC t)f repn>'lmmt being the l'e~,:cipts frum the disposnl or stockpiled 
wool~. The l\VS hus altered it mill'k~HlIlg foclIs to increusc d,mml1d r,)r medium t\nd strong 
wotil t)'PC~ so thm mnl'kCll>1'ices Ul'U not driven to c.xu'<.mlely low levels. A su{'!cessful rws 
murketing t~umpnigll \H)uld incroHw demand I'lli' these wotlll)'PCS withnut ct'eatlng excessive 
dCl11und which may lend to unrculiMic high prices. 

Prices for fine wools will ntlt be grmll.ly ~lfTccted b~' the stOIJK pile nctivities since it itt's been 
esmblish<ed that medium nnd course wools un~ not close MIUstilutcs ror fine \I·,mls. Also. the 
stock pile docs nUl ctlllmin n large vulume uf sound fine· W(>o1. lIenee fill(~ wool prh.ms 
should rcmnin rclnlivt~l:r stable until such linm ns the world c(.~OImmy IHIS bcclll'evhuliscd. 

The threat fnul) synthetic fibres hUh declined whit the rull in wuol pl~iccs und the oxpectation 
that they may remain low for severtll seasons. Thu rutio of woul prit:cs to synthetic fibre 
prices wns uppmxhmucly 2.5: 1 in 1991 .. 92. Tho 1'utio is oxp~ctcd to fall te) 2,2: 1 elm'ing the 
current scnSOfl (A we 1992). This will bo the lowest pI'icc rutlo ~lllce the 1972 .. 73 sonsOlt, 
r:ine w(){)l producers muy stnnd to loose murkc.t shm'c, from new "mi!:I'ot1bl'cs" which emulutc 
severn I pusttivc chm'nctcrisllcs of' nntul'nl fibl\ ... " trhcse fibres nl.'e pr(.~sentJ>' highly pri,a~d 
ugninst flne wool howevc.r Ihey mIlY pose U tlmmt in the 110Hl' future. Colton prices hnve fnUcn 
to bec()lnc VCI'>' competitive ngnillst medium nnd COnl'SO \voclls within the ausunl wear rilUrkcll 

;rhls muy futther d(~rH'CSS ptlccs rot' these W{)Olli OVCl' the next two SI,mSOIlS. 



G. Conoluslon 

1:ho [lim of this study wns to idcntify nnd qmmtU~y pt'lco mmds for nppnl~¢l w"ol types Oint to 
llS4) those trends ttl{ t\ hosts rOl' providing t·(,wc,tnsts of damnnd for nne. medium nun COAl'se 
flPl,m'cl wo<.11 t.ypes, P1'Ice trends WUI"O, unulyscd but they were n~)t found to be: slgnli'luL\ntly 
difrcl'¢IU wlHm gl'oup~d into the fine nnd m~dium .. stl'()ng cntegu\'les, 'rhe del'lvcd l'd~~e trend 
coot"t1clems did nl1t f\lll~ concUl' with 'n pt'i(wl' ¢xpeclotlons in thot tn(Hlyof the middt¢mi~rOll 
trend (.m~fI\icients wet'''' not stntislict\n~t significmH.()nly the U'cnds fOil t 9 und the~S mi.orotl 
CtHcgtwlas welle fmmd to be ~iunH'i<:ulHly different, l'lenco, the t'Qsults· or the tWice trend 
mmlysis would not pr(1Ve to be i'clinblc. flew t\11'CCUStil1g pm'PQsos, 

The, null hypmhesis of' lhis study wns ucccptcd since th~rc. wus Insurrici~J\t ovldcllce it) 

sugg(!st suuist.i~nlly thut the pl'i<1c mmd c(}Qff1cicntM f\)r the collective nnQ und c(~nrse wt)ols 
were different 1'1'(1ln olle nnothct.. NtWUl'lh<.}lcss. both ends t)f thu \¥()ol Sllectt'mn did hnvu 
signitlcnnt pl'h:c tl't!llds and the intercept coefficients lh,-lH'oml Wt)ul pdces W(\l'O ulso found m 
h~~ signi ftctUH. 

Price lrcnd~ for lht: 19 und 2~ microll t,lUlcgtwics were found tl1 be significnnt. 'l\IH~ l'CnS<lU 

why other flvc micron Cnt.C.~(lt'jUS Wl!t'l! not &igllil'ic:ulIlly diff\mmt may be tlHH these other 
wOt11s nrc close suhMhuto\, or lh~ (.!()ltinCtU'ity problem hetween the pol>'cstol' vHdnble nnd tho 
time trend was more sigmf'icntlt them leMs indicmcd ot' nllcmnlivcty that tho model wos mis .. 
specified. The hu'ge Muntinrd CITtll'S (bund for thl.! 1l11Jl'signifh.mm micl'un (~nt~gt1rics tl~nds to 
suggest thm thusc \\'()ol~ (H'e indeed suhstitutes. ThiN COl1lil'ms simJlm' findings by Oont'¢ und 
Mcshlos (19H9) thnt middle micron woulsUl'c c1o,c ~ubstitutcs. The f~nct tlmt 19 nnd 25 
tni~l'nn dClllund intercepts were found to he significant suggests thnt those wm11s oro m)t 
sUhMitutcS. The (ll\noUlwcd cfmngu in A \Ve Pl1IiC)' lO\HU'U illcl'cascd promoUull tl[' middlu 
micron woolh wus c,xp~ctcd to luen-ens\: th.1nmnd fb,- medium wools until such lime. us th{~ 
A\VC wonl stock pile is sold. I JOWC.VCI'. the itlCl'CUMJ in dcmnnd is expc<.~tcd to bo nbsorbcd 
by Wt101 relcnscd f','om thl.! slnc:kpilc. OthCi' indicntut's or trends Slltm~~Sl thot c()tlsumcr 
preferunces und t~~<:ht101ogy nUI~1 rcmnin in fuvnuf' of rincl' wool t}'P!Js. 

From this study (,.'OIU'"C wool pmduct!rs wuuld be ndviscd to switch ll)Vrurd pl'()(tuch\!~ middle 
mlcroll wools since demnlld for course \\!uot is declining, These IWmlm,!crs should aim to 
minimise the uvcmgc nbJ'c dinl11~tcl' of their cUps WhC1'C possible. HnowinL~ for ~nvil'()llmcntal 
oonstrufnts; Those Pl'()dllCOl'S constrained to lwmlucing middle mle,'nn wools may see 
demnnd for their product t'iSt~ over the noxt rive tu six S\WSOllS, lluwc.ver. uncI! the A \VC 
st{)cKpilu hus be suIt! 'he '~XPCCUHI()n is lhnt pt'unlutioJl may uMnin fO~!\JS upml high qunlity. 
high priced Oner w(lols, Thus, long run pmductinn itHcmlons should (,~l)ntinuc tn be directed 



tltpf{)ctucing both riner wl)ol types and wools which Imv~ low~r sumdurddcviMions in 
nvernge tlbt'c dinmctet+. r~tnll woolln'mlu'~Ql's would bendvlHed to mufntaln lho direction f(:)f 
fit\~ w(X')lprt1duOlior1 nnd c()ntinul'~ to strivo ror' qunHty ruther ,hun 'lmmtity. 

27 



M()nE~Ll 
VAIUAUt .. S OON$iANT Q!¥ 01 02 03 04 PQ.OG 
t;oen'ohmt 454.620 (hOOS 45.714 105.(1QO 14.095 *OO.e4G ·144.~90 ·163.140 
Std"errOl' 7~L051 O~001 1~,314 a~,110 112 .• 360 S5~aa4 ~ Ot'l.470 06.216 
t"volue G.taa ·p,tSa OtG3a 112ao 0.126 ·0.944 ,,1.Gla Ii 1,(107 

VA1~IAtlLU 001 OQ2 003 00.4 OQa COG. LAa~PAIOS 
cootnol¢nt 0.000 OJOOO 0.001 0,002 01002. o~ooo O.U91 
Std··error 0,001 0.001 0.001 0,001 Q,ooa 0.002 O,06p 
t·vnlue O.~G5 O.GGO 1.4~O 1.630 0.913 o.oeo 6,,926 

l~.'*SQLiARl~ 0.711 MI.. ·aaQ,OBO F·Valuo 19.&41 
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l\l () lll~ llf 2 
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Std"'~ITor' 13.104 0.001 71.101 0410011 o.atO 94.162 1 oa~aGO 90lG89 
t·vulue 0,032 -a.sa6 -0.593 ·0.251 ·O.t'HHi -2.082 ~e.217 -2,:'US3 
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0.160 
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CONS,;,NT QTY 
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11:3.180 0.001 

4.a33 -2.041 

001 OQ3 
0.001 0,00·1 
0.001 O~001 
Q asa 0,936 

v t\RlAU1 .. n 'riMa 
Coeffici(HH • 7 .250 
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tl#vu)ue ~1.ea4 

Il .. S(~tJARU 
aR·SQUAAE 

0/1(;p 
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1.21 a 

004 Oaf) 006 
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02 03 04 
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004 005 OQ6. 
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0.464 
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~247,OGO 

106.390 
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0.467 
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Aust.mlinn Wool CurpoNniou CUllJn ont AnlUlnUlUJ.\W., 

AuslNlWm Wt)()l C()tlJUt'nU(lU (19U2,. 11')0 l}O:l in t{«)vlcw·. ~L.t:i~~., Vot~ 2. Ntl,4. 

Ausl.ruliun \Von! COft.lt>tUtiCnl {lUU1JCln. ~~*l~I$. nnl1ks A. UtC! tmd 
Ilroviuns ndHinns, 

UnH. K •• Uell.ft:. S.~ ,andllmrls. OH t WHO). lfrh~ l)ymunlcN urfllbrQ; Subslilut.hm tn 
UlcUuwFJbrc Mutkut:A ,11nrtinlAdjtunnumt ~rrnlHd()IJMml~ll.t~ntlrurcu~\~, 
or, Bcnnmuist::t, U\!onnmic~ Su.c.f~1Y uf Ausu'ulhlt t1nlv~~t.sHyof Ad~hlld~, l() 
•. 1.3 July HnnJ 

[leftrc~ S.C .. PisllCf" U.S .. umJ Sutdirf~tA~O* (1091 J.MruHlUlnlt lhellls(lOSf.l or 
l\nsln\Uo';~ \\1001 SI()t;kpilc, Al!t)JW.Jl~~an;ll¥*li!m,Q.!lJ)lJ, AIlARU. 

Bente. S C, nnd l\tCghjO~h I Lt (l()()I')h 'SubstHtuhm na'w·L~4.m \Von1s of l>ifforcfU r;lbrt~ 
lllnnHHIH'. t\.\uiltWllllL,Ml'UU11llL~,U"t"."A~rl~tulUu;I.k,~UUULlLt~~. Vul. 34. No. 1. J1fl 
~m ·ttf) 

Cnmllhcll, ft. Omdmcl'. U. aud Hll~/lcr. 11. t l~nH)}t IOn Ihe IUddcn '~~v~nuc lH'\~c(s 
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