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ContribUted PapetPt,.,nttd .t tbe'S3rd Annual eonf.rene., 
of thlAu*tttli'an Agricultural econoMics. Socf,ety" 

Lincoln 001'1 ... , Cbristchurch, NW la.land, 
February 1~9t1t80. 

';.~,ID .. MUll., $peC1.1Econoeist.NSW Agriculture, FiIMri •• " 
2. J~M_ Al&.ton, AlS1stantprof.llOr,.Un1vtrsity of C.11fomia f Qlvi., 
3.M.K.WOhlSJtnant, Msociate 'Prof.lOr, NorthCarotina Stattl .Univars,ity .• 

The vildexpresMd in tbis paper are thoR of the authors 
Ind'do not necessarily Mf'lKt thou t)f their .,loYGtrs. 
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.t"at ;ottwr •• tktt"'~rI .WJ4. iUuta tAUCh.-. the ;rtl.tf". tltoducttvit" 
of.rtJt4rch ,tROUrcu 1n di,ferMlt,.t_ of thf.MrkttintCha1t-, __ tbI 'rat, 
and -ttnt ·aft"-.;~1on·Of nwtIChnolOW tn' theM: ~ra,. ,.,.;ll1>Otttot. 
it .1s clNrthtt ·dWtnd ~on<Ut1'ana playak.y tol. fl1 dtt.,.1n1nt 'hoV 
Au,tralf. ;ifOO't~~"'''' 1n·t .. btnefits "roMproductiv1ty 'llina in ttw 
d~ff.r4nt~orlof tfw· :woold1lin. Th1. ;PlPif.reports·M; ... ly.t.: .. of 'tilt 
.rived, .~ forvool topt Jnd' ·ott" .. ~ for thei,npUt$· in ',wool: .~ 
proctl.1n, •. (O·l •• rly tid. ;work 'Ms w1dtrappl,1cat1ons tbtn· 3U11: ttt..' return. 
tt.tUt.rch ~t1.on, ) At.tent10f1 'Is fOCUU8don ·thtwool top 1ndUttry 
beau_Hullan's Al.tonand,WOhl .... t'OLmdi tb1. to ·"lAn _rop·riate point 
atwfdCh w ...... the retunwtoAustralian woo;l,rowtrs f". f,,.,..rcl1 
· ... lat1vt to mearch ,t ,other .points in tfMtMrket1ng chain. 

While few if any ..,1!"ieal !tltiMtts oft .... pat_tar •• ,. ava.ilabl., n do 
hav •• )tpectaitona ·aboUt. roson.rn. yalUM for tf1eaplt_t.tra • 

. QDJCt,t1onLib9Vt·'" acwttc,fn tht WOOl cbalo 

Whtn· input. are .w.titutu, thl change in the deMand for one input free a 
priCl' change ofanothlrcona11ts of .. Icml •• ffect, directly related to the 
.11l.1;1cftY' of ·dMand for tbI Product, and an offs.tting substitution effect. 
In: the context of the pru,Mltatudy, input subStitution needs to be 
cona1d$nad in bOth the textile and wool toP production netors. In both 
_tor. there .. y ba opportunitie. for substitution bltWHn the raw aterial, 
wool tOf)Qr WOGl. andproee •• 1ng inputs. 

Conv.nt1ont:l1.y the raw.tar1.1 andproce.s1ng inputs .re ust8d to be used 
in fixed proport\OMbut Ferguson end 01.,.rt( 1981) both·Made a strong case 
fora 11.ited detre ~ input aubat1tut'1on at an industry lavel al the 
proportionof' Mput fir~by 'f1,.. using diff .... nt technologies altered 
1n mponu ~o cbeQes 1nr.lative input prices. Little IMP1ricalwork hI.. 

th1s ristarCh hlibHn partly funded by the WOOl Research and Developnent 
:Fundi on the rea.wwndat1an of the Wool Research and Dev.lopMnt Council. 



,:,bMtl~."111' \thtjl"'~'tIltl"fMohl ..... t··$1d '.rr1 •• ti .• tedl lMr 
, ~i.~ to ~.1'"~Cft1 'of ~itUt1on""t.., ;cattl., :tn4otM'r1~~:1't\iU$. ' 

;tJttf ;~!Qj '1# ~~t", ,"'''''1'" it i •.• -Mct~·that i," .. 'tbl ..... of,.1It1vt. fWice ~~,,~ ,N'i···.tlti.1., ~.i.,~tnl'f~,t'IC.'.)I.!f~.wtl1 
'~i,~".~ttMtfon,.,t.ctl ,bqt. ,'" :Mt1.t .. ,Of' '~.1.tf~1'f ....... ' 
;~jQ; 1.,thR 1v'*OUld ·,*~i.totl1.dU.*t1tuttonlfffiCb~ .. h1"" 
,1ncon~f'1';Yi 

,1ht, ·~~ti", 'for 'IQbet1\\lt1Qrl ttt~,toOl ftoltdtff.t"t.8QUrctJ in t .. 
-~t""ifVIi.""~l .......... , ........ A ............ ..:k'... "'1 + .......... ,""" ......... "'''''' . .t'r .. i.i........... "' .. -. ;.,,~~hfl'V(~!~' ~'.~"'~~J WOO'.'. ~ .JU,~ ..... r,.Vf_i.nW .. :' 
'r~itM.,Of"t.Qtfl ••. '.ra~: ;lrM"r~A wi,.ly'Mld: Y,i. it thlt~l 
,utt.l., 'for tocNJdnl fn. ,AUlt,.l .. _, rln(totMr;COQntnu ;t .. ,cl~ 
,*ti'tutt..ln ,contrllti,.·tfle"Ara'fntW,n ,yi'.' tblt. '1I1Ott'r.,;<10 
dtf"f\Mt,1t'tt,;bttNHn' ~rc.tJ ,Qfm.tMrt.l. 

:f)tcent~trt@1,.tUd1,- iby DtWbr •• t,&I.l~ _ ,If~.: '''Rid1.,: fOWKt' 
'lupritin,lJlow 1ey.l.:0f~t'tutIb111t~'b4ltWttR llool fn. Idtff.rent 
,~tri ••• ~re \,t.jil,._ , ... aiq an At1I1ngtOfl apolrOach., '·Nt1.W In 
e:l.fttieityoflubtt1tutiQn! :bttWIM, .1t,., ih: the JIP8MAWOQl !.r~.t :Of 
'111$8'-, il\thtUS.rJd,t,,''the, ,el •• tic1t1uof' ~(ibtt1'tution "tWl&n<J"'~1t and. 
~.ritd.WQO~ .. ~, .• twtn 1w..orted:wools:wtJ'o 1:.4$,Md' 0.14, ,r.spect'ivtly •. Th. 
t.'IHt ,.,lut1efty -.t1Ntld ,by 81Ji1OftI 'tnd :R.1dl.Y·\f ••• 0:.0 ,bttWMn' wool fna 
:SOUth Aftica ,fmd 'rtenti,..., . tbl .. -.1rita'l .ti_. eontr •• t too t;trorualy 
with.vi_ .~~ ltOOl fro-. difftr«lt ~tri.. is ;h1thl,y.,.titutQl.~Such 
l~.$tf.tts.)' ,.ri'. fFQI, '''.ion, __ in 'MtfMt1rUJ, " .... 1ngton "'1. 
o,rperMPa:tIO,.. l1ktl!l.:. u.ctu .. · ,·of thlht_1YtNr,~~n.t"N .. Qit tt-. d.ta. 
Mul1fn,Al.ton __ ,WohlifJ1tntuud • v.1.of6.0for tht.tUt1C1ty Qf 
tu'bltitut1onbo'twtGn AQltr.l,ian.nd othtrwolwhi.;h i.,18i'lor to dtiut.s 
of tht.1.ticU~y Ofeubtt1tutf~btt"'"" Itaint ffCllldifftrentcaqntr1. by 
Cttnnts and'Ji)hnCAA'l lOd.by FonttJ. Evtnthiade.rM Of tttswtftunt1tution is 
1ar ... nousJb t.o "o'f.t the Ical •• ffecta, 'of fnpUtpr1ce CbtUl~I.Wbt 1. the 
epportQn1t1 .. few aUb$titut1.onbtltw.n wool top il)d othe.rf1brt •. are lOr. 
liMit .. 'thty .till '.v '\llt11 "' 1.r. tflOUDb Woff.,n;, 'Iclle ."feet'e. 'Mull .. " 
Al.tQn:and Wohlgenlnt UIM .In eleat1c1ty of subattt<ut1fA1iM1tweenwool top and 
other fibre. of 3.0. 

"WOO') t~1. uatd in ,tblprodUCtfon of text1laa muJ :~AlCe its dlllanddtptnda 
on tht firicu oiother input. such at c~t 10" f1hru :and labour.nd 
cepit.". Since ita dtMmIi.s derive.1 fraaf1nal #~ooa\Mr ~ for clothing, 
it alto ,depend. on the growth in inet'UD and fXY,;fldst.1on and· thl pr1~. of 
'Other coos'-rOQoda. Ma.rahal1 idtnt1f1~ fcur fao.tora 1nflQtnc1nt the' 
',.lut1c1ty of derivtd daand. An apprec1at ion of thii rol, played by three of 
t .. ; flctors. c.n. begai,*, fre:. Allen'. (p. 508) "uat1on for the elnticity 
of derived "''ld for an1nput wben uther inputpr1ca8 are hald conatant: 

'f i = J::t", - tq (11.j 

for 'lnot ... t to j and where Ctt is the elasticity of daMnd for the input, 
wool top for ,_x_le, 4t1 1, the coat shara of the input, 11 is the .laa1tic1ty 
of ··dlMendfor tht product, clothing and ~i.t is the .lasticity of substitution 
bot ... , inputs. 

If 1n1ti'.11Ylllblti'tut1on efftcts are 19noM, the derived deMand for wool 
. tOp ~. '00 tht there of wool top in the final cost of producing clothing 
tnd ()ftt-he elasticity of deund for clothing. The short and long run 



\1111. it _VM pOIa1bl. to .tfMt_ the ~'.t of wool produCld that is 
pOtentiall), '",ttabl. for wool toP. 10M of the co:!r., wel. are l1.kely to be 
dtvtrttd:totM,WOQ11.Netorof tht industry. The proportion of wool that 
,t": <lt81Ud 'fnttd, fa.nion is·not fixfKIbutvar1H with the relative price 
:fifwool 't,Opto wool1engcods.Tbia def1ciencyof the rata has ... it 
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~1:ff.~h .to ...... ,~"I~,'" i"'rlll.: .. 'Qthlr)1tW',;~ tht'~l 
''''\~'''',.'~'.-'~;tIJ; ~.,.,,) .... t~1.,~';WOO~ 
,~r~ff.~'''''I*,,:l,.t1tI.Jt .• l: ... ~iq .~ 1ft: V. 
~_ ",tfI01.. . 

". ,.,.·"t •. .r J,t *l'1i1D 1101; '. · ... · •• "ICI' wtfnl:.I.for AUt ... ],,. . " .... 'i., . .,.' 1I1"1.'~z.al".,:bt6, '~frtCl, ~1M,_' .~.,. 
:.,IM*t~'.t,J1Itr_"':~1'Oft·of: .' Of Wi.,.: ~. ,.,,1 •.. 'tMt.·'·.·_1 .... _1._ .... 1 : __ , .• ),iYl' .: orf.' Mr·. for 
WOIl"tali .·tIlt rill .fff\b!l '.ld:.. . .' . 

'mi,l' : ... ,:,.· ..... 1'" ,~",: "~' to, ,*It~ 1ft; ·_1.1IDi1'", ,~for .. , __ ;.fOr. -'1,. '~ .• nlM1nlM~11" ... ~".t1 .. ~(. ~ in \hi: V.,.1Qok 'of 'L~itltiIt1C1)' 1ft..-
'OICI"~ ;.. . tMir ~1,.~'1'OD .of <lQO'l, I.,; fi ..... tF'., 
.... ·,.t . ·,·',.,i~1,* ,..,,, ~ .... r ft""'." 
" ..... ~ '., '. ' 'PMeft for ·_toft, IO'W-*- .rayon, ;b '*'1" 
~1·. 'tOf' i.~ .' . 

Irt~.~tfM\~:lttl,. .•. :~'f.·ftilnttmR1 .. 1\ .'iMftCi4'l, 
.. ~ttt,1 •• ' .... \ :.'. ,;wep'.toty. vttf.,'.:tt ·;tM":rt. d.li.for ;woo1' 
'tqp '. ,~t.1.\ 'for tM;. :.1_ 'M:Jor~co! ~t~f .... fUlM' 'to .. ~ ..,.,. ¥., •• ~ ",',t; ;PI" CMi~"'iLll1prf~"'f. '.,. .~.'1Jt 
*-,tali., "'ol'l __ "dlfl'tMd'.b)f: tM , ..... 11 ..... : IIWMt1C .~ .'1"':., 
Xfa';I1 ••• iII:ftt;,-.!·$QR 
. ,A .'i.,l ... tf1.c,atfon, 'oftbl' ~riIYJd' '~' fOt'W(jQttop'i ~\J;.t.,; ... ~ 
~i • ., ~ .. qllt1, .... tct, If ,.1 ~", 't." to:. ;prt~ Of .. ~ filWs. 
:I'I:W~J; .-' :".~. Of otbJ, .. 1I~",1._ 1_. ~. tht *~rId·1'Qftlot'<t.1ftff; I 
",ltt1ftPtlc.\~: i. ~th.a ... W:ice ftt1.~~.ta ~.~' ·to·~.h1Ibl)' 
~1~ Md'~ V. l1p11boOdiaf*,ot· IbQtb: ·Of·tttt ,l.OIfffctlfttl 

:;=1==::-..::=-:ft~1!~~=y,==~=~!~~, 
'1n,ru,,1."".'·1:)tveri'11!1. 'M" tbtir' .~t'clAl1*t.1anbut." * 
CQIff'(citftt· 1Qr tlWpr1ce· lofprQCtdiDl·i'nputt,tl: ,..1 .. 1.;1' ,.ti-.t", ,fbi 
nlatiOMftip, .~. we1 top Md;~.i·q, t .... in; tlXti'J.P~,1on' 
,tbtti.;,....tM:~.,,.tb,. ~1: 1. '. COIPl~tront. The 'ItYDOthfti., tb4 
\bt' cotfV1,c1~ .JOWI' ,_~rfib,,.pri .... :~1 :irutOf 'oppGIi.tt .fan 
icovl<f' 'not '.,.,tntli,*, (t=2.1): .• txnct_'II'IIC ,~, ,vlri.'afol'" 1.,3,_ 
,..r' ·ibIh·. tM:.JWice .of WOQli top w. MUCh :tl1lb1*"'thM othIryurs. .~ 
"i,.,..1.);. 

Tffl.~1\ftottO'l:I.YI tblt tbt .. ~ 'or1fQ01 toP. ·~.withi'l\ tbI. 
'C\ir~,.r to ~IN 1n'pt1* ··but it ; ... ',1." that u. ........ long, 
ttWI', .. bG ... 1M; ~-ti:QQ'ot' fa". ;cw.f, clotb1na 'for t'- ~inal 
_r·ltJd: ".11:'~1~ wart.'. "~','''' '1'" one .ri'oo1n.MOdtl 
t.~"·. t~ntlt1ftpr1ct ., .1nt~f,t. coeff1ciint on. currlft.t 
.'CI'ltu;:nO: 1QA11rli.QrJif1ccnt(.vtn· WbIn.M.iQltr...ntal ~.rt.l"lPProeCh 
.'tQMd: 1:n'.1Jrationto il:l1ow for' thI, :poft~b1lit'tt .. t p.r~ce 'i.~.) 
._. ~: ,eoeftiC1tntOft 1 .... retative 'pr1'et". b11i11ya1gr,fficlftt.Fot ,hi. 
,.,.. ,p't~"1· (~)f t.bt .1ati'c:ltyOf .o.nct for wool ttJP ,tIM -0 .. ,40 ·and 
t. .. :~i.thclt, thteo-f'fciMt.for .0lft1 .and othlr fib,,.. pri~ ... ret 
.... 1; i,,*;~1tt, 1n: .... .,.cauld: atill' be luintl1ntc1 (t := o.se' bUt there 11 



, , 

~: __ l.~' t .tnd:~g:hU:"",,'In\~to.~.'or~fMtOt« ' 
;l1lY'nf',lr~i:infl~.~ •. ~1e,1' ~- . fbi: 1:1.tttnd ' .... t. 

,.;" ·*bI~t~:~·.·fQf".'~l.···~ ',,. 'flCtOr •• ot.tJt~ .. ~'.~' 1M __ \(Ir,laolM 
,. . ·,tttc1Udl4 •. Ill,f.:llift 'b,"r:ly fOPr;PI~ .-lct"¥t4r'WhfCh,. ,.opptMitt, 'w 

. tW, d1~1M/~~td>for~ic.l.~oJ~it to ,WQOl tQp,~·tfOQl 
P~t •• ''-m. tatbnfealchtn" .. occurtld .',.'gttr , .... ·'fat. .' ' 
·,~t1nt; fibn. tlWt,for·woo1. TIlt :~fa, .,l·t.op, :i.,.,.".l .. ,~c .. ·~ 
tilt, 'COfffic.tntlon,Qt.bttpritft.,. ,nQtdtf"~, f ..... I.to •. T.t~'t .h:." '-'Y\' ,."hi.l, .i_1ff~ ~ ....... tq: tM'wI1i·l.;tlchftf~J~':bp 
, ..... :~fy. 1nfl~, \ontht ~. for'1Q01 •. ~ f~~,:. 
1~.woff.tttd.'to, ..... ' ~Tf1I: tu, fot .. rl.l'cor"'l,~ion' fa 
t~lut:1w. ih*bYPQthMil.that thtco.fficflntt ,on ·tho·twofib,,. PM eta, 
WItt, '.' '~;op;)OSj_ in,' __ c:ou,ld 'not ••• int&intdr

" .~. dif'f.,.;te1nt, 
~l' ,5.thtl1l il· littl.'c~ 1,'" .MOIt,"~,.,.~t ·fDr' ,t";i~ 
",-ttJ,rWbicn '18 not li.df1cetlrd1ff.rtrlt f.,. %etO. 

MotItl 4 i. tM,._tPl .. ibl.fIIlOdttto.~. IthU.r~t.,~ic 
tntlrpt4tltionttthouth :~ 'tht catHiei._ ... 'tbi othtr Pt'ic. t .... .,. 
:hOt ."9t11f1ct1ttl, dfff.,...t froM lIfO. t~ 'i poMtb1,lit,'o, 1~"1nlU:" 
ift ftxed~fon. CinfIOtbt r~. It i • ..,.,.111~·""t 
tMt :tutttitufon occurs bltWln wool top ·and. QtM.-. fib ...... 

Itcouldbl: .r ... that not only dOH curnmtCOftl\lllPt1on Of wool tOI). 'depend 
Oft t .... ; prieM ·but, 'tJ1a1; adjUltMntblthe indUStry to chantM ,,,prien 
tI\k •• 10fti1f ·thtn· 'ant· )'Ur .fhi,' typeofblhaviourtc ,otten .,.., 'l"~: a 
J*rti',l *'3 ..... t 'proctUby introdUCin9 lc",CODIlIq)t1on of 1WDOl top .. 
• ~1_1oryV.t1tbl ••• 1n ... 1- e. The ti. trand .. not 'bien 1nclud1d 
in: ttli. MOdtltm!·thl ;CO$ffic1enton inc<M is: not '.1tnificantly diff.rent 
frca ,.raaUfIMt1ng; thlt. incoMt 11 *1n picking uP· tilt opposing 1nfl ..... 
. a,f ~·.tttM ''1a ... 1.1,. tBW cotff1c:1tnt·. for bOth fibre prtcts .re 
t1aniffcant1.y diff.rtnt froll zero (and f,. aadt ether in .olut. tGrM). 
thaI" ~, ".r1tb1. t •• 1$0 dtffe..,t frn ~.ro. The.hort run 
'Il'.tic1t,OfdttMnd' for 'wool top 1. ~.43 and th8 lens run .1'lt1city 1. 
H1I1.O$.otNr fUn_ .,.. •• t1tutt$ forWOQl top tNt proce •• 1nt inputs are 

, «MIP1ttrtntli for ,WOOl tOP in tlxt11elJlnufacturing (~lthough the coefficient 
co·tht.pr1cti. '.nct dfffer.nt ffCW· ~.ro). 

. ":) 

, 
, 1 
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' •• 1" 1':.~ in· ·'tNtd,t" ..... ,. ! .. ,;,'~.,. .. ,QQ1tt 
~, ..... ,.".~ tA .• ',,: = ............. ~,. . ·f~. 'M:M. ,~t· ...... ,L ....... ~ '. ';aii~. '.'Il' ". ' ~ .. tp:~:~, ,. : •. '':' . .,~~~.,' ,~, .. """"'~t; ... .'~"_u,.:",.,,,Jf'._ 
~trt~tJW· .. , ff~1,~;Qf ..... ,.,_l~~3,;I1t~lcP~t.~~i.l, 

,', ~tAlff~ct_ ,1-=:_, .,.tft*t.l".lff,tIOt,ffGl,.ro., 

.~ ...... :tri."irl, _feft. t_t"~. iJJ::l"'.~_"l' .. 
, '. , .. u..:ti.:,lrMlt,.,thl1f$.Q11 _.,,"t~l_ .. ,'"' l.f.df1,~tl1 
',ai~ .. "~.~,ru ... iM1,tblr,",:pri.iQf,;otWft~:noI:~"~"· 

. ~\ 'vanIl)1 •• t.d1f,..,' ,. ,.ro ..... ' "'~". 1ft firtt 
#if".~J")t:I,_1~t"N·i. ·tJO 'l-",r"f1f'trtnt ',f"',~tO-

rh6. lIttIr~lf: ,hIv.;;td~th Atu. "Jwt ...... itt. fett 'iMi,.t,ft~ 'COI#fftQt .. ~ 
~~'.ittat1~ ~1 .rt,M' ~.~~l~~ vlr1.1. :ltf';hilhlV, 'CQr., ••. 
t~ t~11"11 ~ .• ' ltt_l)'~~lit.:"itb t0f, .. i ... 0\ ... : '1~. 
'btclUff; .... r'tt ...... ~, ,UM(f 'M • ',proxy fat' tlttt ,vlrtab' •• :.1t~1,*, 
i·~ .'jMI!OV, rf-.... . · ......... ,1ak~ ... i ...... .-... .... '" " " ..... ,.i~~". ' ,UP ~~'IY.,~t"'~.'."IlI9. •• /'~.~~.J\l!J'IJ 
'CQlffftJ1.tt~:Mth .~;pr~ctor,otbIrf1~ru 'Iftd Iftt,J"";~t 
',.1.11·.rt siJ01ft.,tl,'"difftr.ti1t f"* .m:o •... ~~., .... ,tbt ... l_ 
~1_tt4, (II ~l'l) uti.Jl9: .U.:Htfd~tt-tiu t~.re 'w ~.rt«. for 
~ ;.r1.'corrtl.t~on' :(DUtbin ,t~.tjt\\4t1,c :for'tN'otdtr.rt~.l 
~CQr.,.l.'ion ~ino'1..'71, t .... 4ther'f1bre ,,,'r",~ llmlblt w ... no'dtff~ 
ftQIuro.MbOn, .tt-. :.,.1 ,~,-~.Od :h1 ftt":~ dif'.rtftCM,~l ~I .. tht 
1 .... ~·\'.rt.l •• 1~ __ iftlitn1ff_~ Tbjl,;.~t. U.t1ttt 
i~:mnt to:"'1n .1~ •• ; .~l,..tQJY yar~.l'.~f itt •• 1,tttaita '.nfl...,., ;~,., to .• ~k. ,up by ttJI :pr1Cft of otbtr ftl'lr_ ,Ind t,. 
~·fo"wool tOllIbd· ; ..... '1 ... of f~bnJ;._\ttut1Oft ed.pcrti&1 
',IM~.n: t:.tk.l, to'bt b1U1d_ 

tf"""ton 
, Acrotat .. " ..... Of"'1, ,.i.t.r ·the· _fficttnta for ·tMt1. tnwtd ··end' 
:c.r~',*.""':P~j,!,l)' .•• ~~at4d 'wtth14~tl. Y.r1.t1ortbt~~1.~ The 
". '. " .... · ... M.luttc1'~, of ·~fbr' _1, 1 .... ,.. 'the ~"·oc~u:r. 't\dth • 1., .Qf ,.T. ,.tha. 1. 4boUt -0.45. Tbt ~. for WOOl. tot) :.' ,ltMn 
~'ftf ;ata ·~~.Qf.~ .1.5, ,"rctn~ :",r'yur _tint, ;tbltttdlnical 
~ hM·bttn:,woo1Mvt",;,or"~.re 1i.kal", tMt,thtrate,of 
~1C'1 ,PtGI"M , .... ote.lMOl'trtP14 forwoo1'·sCGll1ltitwt. 

J~ ..... ,.;0, .. ,.. 'IiIpottaht· expl.,.tQtv vat181)1 •• 'tholllb it 1. not 
diff.,.t frca ,t_roin dt·tf.rtnced MOdtl'l, : ... 11.1 1~· .ffects· MMto 
off ... 'thlf.'1tn .. dM1I\d .. 'na ~tCJ1, ~.,Pe~ einc.e .• lut1c-1ty 
of' 1. tfMp, ·OMt, .11.r than .. lfOUld uPtCt. 

Litt,l.,c_" ~'f_ thbt, ,,,1. ~. either 'ttwaxtfnt of input 
,,*t'lt.ut.ion, .ort.blnlt§ Of ,acl~.'" by the ......... ,ry 'to chan ... 
COIf'fi,c1tnt1for u..pa~n ttr.ta,. .,1an1ficlntlyd1fftrant fnJI zero *, ;onl1'~ Obtai,MeI by' .1tt1naow, or IIOretxpllMtory vlrial.and tho 
·~.of th1.isthat _ , •• t1.tMof tbe'AMI,1n1ng cceff1c1tnta .• ,. 
ftfPtMt"·,,,t:tcol1fntlrit, i.cl"f~lV aprobl •• Evan, when all variabl. we ... 
fftf:l~~'t ;.a.l~I'.tht .... WUI ltl .... ,cmmoain tilt 1ncc.var1dll. when the 

l' .• :_i,,~, 1 .. fir.t,d1ff.~. Tlda .~ thot tM 
'.fit«t:t(l\ -',Of' ,tbt 'JICde 1 .--1,*·.,. ,JttOb:,.. .' It. •• • •• • • ". • • .. .. • • 

fhI.·O;;1tnd: cf'OIIprtc. .lut.tc1t1P· f.,.t .... -,1., can bt ·UHd dlrive 
, 'bIPli(,4;ibnl Itt,. input aubtt1tut1onus1ns ttt. Allen fa,.l, above. For the 



·" ",,'I::', ".". " :;;:, .'.5:',"'" ",. '.' ..... .: '" "',' ...., .... .' .' ." ... 

·'~"":":.;·."'l~tfll\".,·."WKt',fW;:Ol_t .. , _,~.,t~~·, • . .... '. .....t~f'~" ... ,l.t ... _.l'~~., '1"'~'4.,1·. '.' 
".1, .. .tli~~' oJ.r'" ~ .... ~ .. ~l~,'- '-t'; ... "" ....... " •• '.t1Itt~ ,Of; 

··:::r~;.=;l;===Jt==lt •• ~·~J1t~Of .... · . 
,C~~"'~'T"fi~~12.~:.'tM~!'I~~"'" ~1.~. ~. 
'~,I.l:, "., ·._~"JN~"dlC""M· ·ltl,_!~,;}Y":'~ wool' '-.. ... )' ~"1.~., "', , .'.,:.,,">,' ;':,.' "",' '.," ."., . , " " . 

'j~ ,-'I.~iOf~~<.,~j.tt)f,bf ... 'f~~ Mltr~):t.·\~ .. l-.. 
" ,.~' .. "i""ttftlU.' ;~f.i.l:All. ,."..1.,. _.I.,ftlt, • 

, , .. '. ' ... ", . :~t':lt.'_1':.rt·t,'i.~"'_"1_'C1tY';Of,'W •• rtdfor'_l 
.~ .• ~~4Iw. ft~.'·11" .. ' ....... ,ot",:AuJ~nJtJh .. ~1:1p;".~1t.~ 1""rr •. _I*I.1:1:&i 'UtI';"nt~:ofWlQlfrotl,Otblr\~tri •• " ;«I,ttyt 1 ... : 
.... 'i_·:~i .. 1~1 .1tUIF •• 0: :it ~"~ldiC.i':':Of, ... 'tttA1'''1 
\ .... 1-1 ... ;"i~ltNtcRl7 lDd,tttJ .. ~. "0; ... '~, .'O.1, . ."r-.~- .latfc~ti., 
Of .... 1tMt,iQl ... ~ ,"1,". ,~lt,.., ,1Nt,,~iftl f~ •.. a... 
·,;~_lr •• ·ltG101:t1 ,Of ,~ far ,. ~r.ltM ~tt cOf,.'.11 • 

• ,:tM,.,.,fBMtertll'.,.l 
'''~i~.,~.1n'i,_i.'i .. t ......... · fori __ ttll1:., ;~l, .... _t 
~.~ tit· ..... 'Of' ~1Mf.~; WlO1 f:_ .. ,tali_ ·tact, ... 
... ~rt.;tdI'~'N3tl\.,;i.'WQQt: ..• tad ... inpu\t, ,"':1D:P~fnt_t 
_ •• ~t ... ;, f~i_lfQN'o~tillt\«~, .. r .... ,f. tbt 
__ rJ11"';L~~~' (.)~t funct.ion~, tw. ,L":(~ ;b)' hi. "me 
~.rkI.fld:Oi:_rt(t."}). wIlfeb' .... ' ~ fonu . 
·(,:):C =YDbl'i:(ItWt)e.'·tVltA.., ... YUYfWi' .,.ltf. tbIiprfctof . fGPQti(t -A\tatret"an wool, :II'M 'vool.,IhfI' 
"p~"j1. tftl*tt. 1'.'·;1ftd a;~11.1' 1n' 1.1 •• > •. Y i, tilt, '~iOlt Of 
~WI01.toP_t.~.for 'ti, ••. Ttd.,~t fwct1«t i •. l' .... lf.;~1n 
,tw1:c ... If;bl" #bJiW CIt· ~: 0 it. f •• 1to .~tf.c,~ If.-'trly .~ 
1'n __ • ,Uti"l; ~t. L_ tN. COI~A1n1.t.'1A1 iflPUt, .. ~ funct1'OM 

(a) Xt '=YIbt.t (W,lNi )... +'Pot +'ft1i + ·at 

_N' X 1. tN, ,~t1ty of input1Mdei 1. 'ftMt·.rrorttl1l. IfbtJ :: 0 tbtn .-tttuti'."" 1,~ 1 1WKf;.~ ;'anot,-,,1bl.. If Vt ianot tqualto 
UfO: tbtft· t~1cal ·ChInIe: i.1 fr.ctor b1lHd. It 1. unl1ktJly that the .• rror .,..-ott,'" w1th~1on 2 1 ..... Cldut1c.Fol1awintLopuand' .. rb, 
'f.' ··tbt 'In .. of the, .. :f."Or te .. for ,Reb input ia ....... to .b4t 
~iOMl to, U. ...... output. tNtt.... :: Vp.t ,thin ,ftlr dtV1d,1ne 
~ _ .~ t.httnput, .~ ..... tion. take·· ·the follQWint font: 

(3:) "itt -= ZbtJ(.~Ah)O.' + VOl .. tyt .. Pt 

"r. 'tI\t va,i .. , Of the· .,.roru,. 1, nw~t1c .. 

11tt. ;PfObt. '. conffoRt in · .. tiNt.1". IJQfJItiOM such u 3; for tM dMInd fo,r 
iWOOl ,.ttto worstwt inclUttry'roa _trilialftdother countriH bas alrMdy 
...... -r.rrtdto. ,.til. '.1_. covld blMdt of the quantity of wool ff'Ol'J 
__ ,.11 •• JtMr countr •• that t. potMtial1y auitable for tha worsted 



4:.1t'1l1 :;(~1 .'O"('tIltJt~ • 

..... xti ... 'AQltrll,'. "'-..1" ~ .i.~i_"l!_ ·lIrkIt """<*M'fQr.l lIh·ich.i.~~' ,,- .trOQ. tot ..... i."t .• ·ct .." UNd· 1" :the 
't«» .... I*- i .... 'ry •. t». '''' .. ,(4), to' .t, __ X1· ift, '(3) yf.t:tdlt 

r • • • 

,I., ·X11¥- ··f .. ,.tbt:t(ft/lf1:)O· ... 1fbJ.;(\f3IWi)."._'*Ytt)/(~.,ttc •• (WtAl).*.,~ 

,W;.f.illltl, 

,t. ·Uft '" (btl+i1,(W1I1ll-"'''f.-.(DIW21'· 'toIV+Ylt)/(q.tCa. (W2/WI)f-I). 

~~f_ .,. ~'11_r ".ft .,....,. -.-·N\:i,.tfd·.'j,ft.i; \MtlQ .'Oft"·''' .. 
fbi .... ,., .trali.-.d' ot .. ,woalwr.· f1m, ~.tfMttd: •• t,: 1. 
""f,,'''ddt:;~, ~; \ '''1:, .t .. th·'lbl. a.LookiWi ft_'.,C ... ' 
..... ~lMItr~1'*'WOO11!" ..... iCll. , ·~¥&rflbl • 
.... MtI1_tfJ*'ly dift\lNftl f"'·i.ro j..,..tt .... .' "' .. ~t"l ~. hit' _'i",bf~ , •. ,~ ,~,COIt,fvnction,".1;i .. tlr .~ ~'n 
~" Tftt M1ft .·~~:With, this· ·,,...1., ""U. .... "_ (d .• ' ~,t .. 
,dth" :PtiQt.~f .~t_, i~ "II'1.n_. ,.'3 •• feb, rat_ '~ '. _ 
~.' ... , .. ' ... ' ........... r .......... " ............-·lv."'''. '~.'" •. ·.a.·~. ' .. ". I. .......... ' .. t •. ·,~, .. ........... .': .1ft .. '~.' .'. .'-. _>it ........ .., ....... ...-....... , ........... . ""'""Willi' ~._.,..." .,." .. ~,. ~'I!' I~"""'~.J~ •.. ~~~. '" "'~iOi. ~",..... ., """ 
vi 1·1' "dt~, in· trMttr .... 11 .. ,'*. T ... 1 ctt, Qf .... itllt1,on 
..... ·tt.t., ' . .,. of wool for th1. 1IOCIt,]:1 ••• eMd: tt.:QWt ~1. 
,.1Mt1oft,fIf ...... ·ho1;1,.. .CNtpUt 'COMtInt 1a ··3. 1lfhidl 1$.Meta 1,,,,,, 
tNn,prtVtQutt" .1,1"" .. t" .... 
fbi·, .. ...., ·tor ,WOOl 'f. 'atblr ,count,1,. .\fU 1_ HCW~ul1'.t1 ..... 0f 
I ..... ~ii.! '*''''.'1\1 ___ , ~"t,122. TtctwdQi tbfJ' .......... to 
.... 1..., ... f ... eM. ,,*.of wool, f,...atblr countri" Mdth8ra 1,. 
i_1 •. ·~·.f'_ . 
..... tM:.,ror -"·Of .~ t.· f",.pat1QnS .... ltktlyto . .,. 
~t,corr.:]:'" ~Jrs 81 be.,." pt1IC;t,,'y .. t:fMttdI'>Y .'.,;1:_'.,., .·Uft,.1 ... ·~1ot) techn·f".lftd.iut,1nt, the' .-t1OM .. I. ""** :"':ltt~Of tht~iCroM·pr1C."f.ctt,112 •• 1, ctn allObe 
H., ,Ii nurtctfon Cf;)M,1.Ctntldth- .,..t.ey.o.1 tbtcott funct1·on ..... 

, ........ ' ..... . . CiUt,iOftti ,.fn..'t'Jltt. Mt1Mtionwhen oneaqRtionhla f. 
_)_ltr1c,or~1c" ,rapert,1 ... i •• ttwt ca. hire with tM ~ 
'for .• , 'n. 0tJttr· countrfM. 



" 

JilftIft' ,_~ '.' •. ' __ •• '; 4,; .bQUt,' ,Ill, ;MCS ;.,,;.N~t_'_l)tf",:' 
_.itt., 'QM1' ~ :"'· ... 'lilti4it': fOt~1.'f"' ... '1. :for ,.-1 
,',.: ..... ~,., ...... ·at· fMlCt1Qft,'tt'td i.1: not ~. 1n,pr1tot. 'fbi: 
·.1"1cit~ ,of' i~.i~11Qft; ·~VQ01,1".I. 

ont~,~'ttd","*l. ~I to ,..., f1,*,,~"" 't"the_lot 
'WOOl '_~f. 'i~ ,CI,'''.Za-.) .. _: '**"",,,1 ' .... , ..... ,... 
~j": ;~ .: : .. 1.'...,· f.Tbt .11'~f'~riffl_ 
..,tfO¥lli .,~ •• tntafned' ift ,.itMr--1.' ttrtra· '.,.,.,.. ,~ 
t.ft . ..". i~M thl' .• ll1tictt,· Of :"*Pitutton, ' .... ,WOOl. tl,I.I;_: 
,., tn· ,"1, S :., IrttII*CC,1\Wl" •. 

au_l. 
lIt*,t1".ltbi;dimfl1d; :forWOO1,Plrticut.,1" W)Ol froM athl:,. ~ri~" hu ·DftWId ,d1fficult. OIrvt. ta U1It deQ ,"*1_, .,.., far ...... 1tft~fiClQt 
tIIIft, ·canctmI ,tbatft,.adll II*1f'lCition _; ff.n:t1onat fOl1l. conf'....-ly the 
rttumt· to fUrthit' reft".....,. in: tN, lattlr .,...: are' lU.ly ~ !;t _11. 
tt.;.l.'icit,; or.-titut1on batttttn Mtltrali .... ·other wool,. 
MtJllttd to,. aboUt, 1.5. which .. conailttdt tdth our txpICht10MM -
'ound,11ttl. ~.1d1nce ofaublt1tut1on betwm wool and ,twOCIMi.I', inPUts. 

_1111 •. ·_sa 
"'!d~· to '~f"dIMnd;PlrMehr. in wool ~~1nt .haY. not bMn 
tItol:1, , .... ful.,.tlc COt!tCeml about,..1 specif1eat'an , .. 1n. t~t. 
Ida ,1lOIt 'conItra1.,;"'" pretf ... MtlMt1an. TJw .1.t1c1ty of ·dIMnd for 
WOOltQp,. __ .fMted to .. -'0.45. Technical chtntWa IlPPNrtKlto ba b1 .... 
(,,:1." U.._iof ... 1 top. bUtWloffMt by other ct.Ind.' fleto,.. takwa uP 
:W. 1~ 'ttra.. 11ttte vet little ev1d1ncttof input IUMt1tutton either 
.~··1001\ top·tnd othtr f1brM,Wh1ch 1, not. eNd1b1. ruult. or .t..twIn 
VOOltop, "'i~',* iftPUtt. bIIlanatory vari.,. WIll"' 1 .... one per ted 
.... 'tront\_f~ of an ... lont1F period of ectj.~ wu not found. In 
"""'" ~tOM fOr _ ,dIMnd for AtIItr.,1 .. tI1OO1tndwool fraother 
~tf .. wrt~poorl' .. t_ted. n. .1.ticl'y of •• t1tutfon betwln wool 
'r.d:lff ..... , tGUfCM· ... rId to be tbout '.5, which ts consistent y1th our 
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TASlE 1 
THE DEMNtQ f'08~tt'DOl TOP 

MOtta 'C TREHD P/POF W I P POF P/POF(-1, P{-1) POF(-1 ) W(-1) 1(-1) V(-1) R2 l 

1 .. 2.20 "'0. ',a .. 0.86 0.35 0.5 
(1~$) ("'1.$) (-2.3) (1.0) 1.2 

,J. 2'.,31 -0.40 -0.70 0.36 0.1 
(1.1) (-4",&) (-2.4) (1.2) 0.8 

3~. -0.37 0.14 0.26 0.6 
( .... 8.1) (0.4) (0.1) 1.1 

A. 3.12 -0.03:1 -0.45 0.08 -0.26 g.7l 0.9 
(~ .. ) (-1'~i) (-8'.~n (1.3) (-1.6) (4.3) 1..! 

5 •• -O!f:Q3I -0.« 0.02 -0.03 0.55 0.7 
(-2/') (-1.1) (0 .. 2) (-0.1) (1.6) 2.(1 

it- o •• ,· -0 .. 43 0.24 -0.21 -0.02 c.so 0.\1 
(1.0)< (-4.7) (3.4) (-1.2) ("'0 .. 1) (4.t) 

C" f.f: -0.44 0.19 0.13 a.11 0.20 0.1 
(-&.2) (1.3) (0.4) (0.3) (1.5) 

t. t.tO; -0.033 -0.45 0.1 -0.23 0.10 0.11 0.$ 
(':.t) (Mi!4.G) (-8.6) (1.4) (-1_ $) (2.e) (0.,7) 

t~.: ...,#oa. "'0.45 0.03 -0.01 0 .. 44 0.10 'h1 
(-2 "a} (-7.0) (0.2) (-G.03) (t.2) (0.$) 

tit. 1.DI ~.O2 -0.47 0.13 0.003 Q.31 O .. i 
(4~' ( ... 2.1) (-&.1) (1.8) (O.G2) (3.05) 

Continued ov .... 
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TABLE 1 
DE DEINID RJR WOOl.IQ! 

MODeL c TREND P/POF w I P POF 

11. 0.91 -0.02f 
(3.3) (-2.5) 

12.* ",,0.027 
(-2.0) 

QUantity of WOOl topprodueid Plr capita 11 dfpandlnt ver1lbl. 
p ... "ric. Of W(lQl top 
POr .. wflhtld prf.C8 of cotton and un _de fib ... , 
., - w .. rate ill t,xttl. M&nufacturin, 
1 .. Aer capita incOtlt 

P/POF(-1) 

t - ,"listie. ·NPOrttd in partnthe,1s * .. ~ls 1ft which v.t1tbl ••• nt expre,Hd Q first d1fferanc8i 

P(-1) 

-0.47 
(-6.4) 

-0.45 
(-7.0) 

POF(-1) W(-1) 1(-1) V(-1) R~ 

0.12 0.15 0.24 o. 
(1.0) (0.9) (1.8) 

0.00 0.28 0.11 o. 
(0.4) (1.1) 1.3 

<i> 



ibI.'.',;fwSAVdtI11M ;.t: . . .. ,'. ' , ..... 
11!~.ouo.:0Q4' 'o.M4 :O.fJ$)4 -0.(4)1 ..:0'.001 

" ':(".$)(1;",)(2. •• ) (3,,1)(-1 .. 1) (-1'.') 

'" '4):". ,..0*73' ,-0" •.• '~"II ·c~at -0 .. 7t 
,t~a: •• ) ;(;....,4 •• ) ,(4'!io'1,1) (-1~~) (-I.') (.'~1) 

'1,.11: Rt.t~ '1.24 1_11 ',.14 '1.11 
't.1'): ,'; Q.'4) '(11 •• ) (1&.:0) (10.0) '(10.4) 

at! 

~1iItS .-0.25 ~1Ii#4 ~O.24 
( .. t.O)' (~1'.1) (~4.1) ( ..... ,) 

'at :Q~Q2 fl.02 
,(0.2) (0.3) 

C~5 ~.SO ..0,,40 -0.40 -0,.3" -0.44 ""O.4! 
(-lO'.4) (-13.3) (-11.5)(-11.$,) (-12.i) ( ... 13.1) 

• .:81 .11 .81 0.81 o.n 0.5& 

ow 2.3 2.2 2.32.2 1.8 1,.8 

IM._ fgrRlQQ1: 
va ~.014 -G.011 -0.014 0.024 0.003 0.007 

(-2.3) (-2.3) (1.3) (3.2) (1.0) (1.7) 

121 0.11 1.28 0.4; 1.25 -0.04 1.21 
(1.&) (10.4) (0. f) (15.0) (-0.1) (10.4) 

822 O.ttl 0.40 0.62 0.19 0.85 -G.13 
(2.8) (I.f) (1.1) (0.5) (1.1) (-0.4) 

823 0.12 0 .. 08 -0.41 -0.71 
(0.1) (0.5) (-1 •. 3) (-2.8) 

Oft -0.1. -0." 
(-J.2) (-5.3) 

t2S -0.13 0, t 0.10 0.,54 -0.15 o.en 
(-0.1) (1.0) (0.2) (1.8) (-0.&) (1.5) 

FP l.e4 ~.'3 0.21 0.21 0.11 0.04 

DN 2.3 2.3 2.0 1.9 1.5 1.8 

LLF 41.41 H.24 32.12 al.80 S8.03 M.14 

tbt nulbtra 1nPtt*lthMel are t - statistics 
!ModJl. 1,3, .and 5 vant uti.tedu sin,(Jt. equations using the LSQ option of 
fSP 
:Hodtlt2.4and 6 were ott_ted u •• ),at. ua1ng the LBQo,pt ion of TSP 



:A~:~'.£(1~!~'(i""IA'oil1'ion _"~_prtc.l)f"*i_ ' J 

, . 

• ~ 'CMt·~u.It·tlQh·~ :1D ... · IIOOl,.1n ' ...... 'IJa.,' ... ,. 

ftc at at;1aIM 1_1~. 

intber ~llrowtr. 

TopproceMOr. . 
1'QPCQnI·.ra 

Tot.' indU$try 

2.'08 

0.01 

15 .. 06 

21.21 

10:.31 

"'4~ .. t 

0,.0& 

15.31 

21.30 

1."07 

0.84 

0.01 

8.7,3 

8,50 

'I. ·ProductiVity "iM reqqtAld f,.. ~i1. and ~1 .. ~ to 

prwtdt U. .. nttumttoAuatral1an voolatowera ..... percent 

reduCtion in the coat of srow1ft1 WOOl. 

ea.e run 

a. 1&38 run t)&r_ter values : 

11 : -0.45 

k1 :: 0.5 

Q. :: o.a 
kI :: 0.2 

11 :: t.o 
SI :: 1.0 

sa =0.05 

1.0 

0"11 :: 6.5 

0"13 :: 0.1 

<1'13 :: 0.1 

tt~ Rtcall that it hal bef;n a.lused that a one percent reduction in textile 

pr:oc ... ing coats caus. an increa.e in demand for wool top of 0.5'. The 

f1tur. in this col ... are .lso required shifts in the deMand for wool top. 

Rtqui:t. rtduc;tions in textile processing coats will be larger. 



1, ' 
' . .,.~' 

-,4', c ': _' " '. ," • • • ~ 

'~~.,~~!.!tf~)j",!~,of.f~~,~ilJt~",. 
, 'at: pr~'on".t>lfl.,.1;lr:M11 ,.tcrr"IlifKI· IClff,.,..·"., 1 

, .:':,'; i':,C <ii," ." , ,~"'. '. ,'> ' ,."',, :',," ",' , ,', : J~' 
'J\,i~ ... J,1.~1 ~i:ott '(1M1),. ~l'~. 1M/,.'_ 

1'": , -', ~, ," . . ~. ''', > ,," -"" " ,.'"' - .,'. • ,< t: ">. 

f;ll~t~;;Y ••• ,·' __ : '.,', .~,':R.,.(tdaJ"~"Nl:,~fC _ty..t.ofr_l~' ;fn 
~_t····' ,,'0, ' 'i~tl1')t::: ·"""'1cMt~JtKlftIIJ·Qf·.~imll~urwf'.£~t .• t.J .tOlIil'· ", '" .~', ,. '.'; ....... ",<:.;,".'" '., .E'?",:" .. ' .' .... d. JII ,,'I 

~.';J.a~ ~(~0I1).~ffi~tc;,,4tt'fD!i ,'rn, ,_,il4.~I_'tH~., ,1nvftlrl "_rMS. ttl, tbllQltt,11an qri',c)l;l~ur'l ,;E~i,CI ~ietV .. ~ .. ~. ' '_J'f •. ~, '. ',' . ", ',' , . ,." . , 

:·~···~.·AtriCU1.tu,r.i ~~i"··(.f"!)J:~MtU.n.. fr~ ~l;r.roIot.fon i(t thI· 
I~..t ....... ,:~ .... ,,".... . & .. ' .t ",' zr....... liM' . .' . 'V""J~. ':g~~:' ~*:(I1IM,r:~F' .. Yf.l! ' .,'" . " ' ", 

, :' _ .,'" J .. , ' 

" '~_11, 11.
" 

;_tdt ... rtl.~HM%l .• r..H.;~:tUO).",on·'thi':hi_:r.Ytn;~ 
,·;Iff~· 01. tiPOl. ·,pri~ !8tlbi:l:f.ltfon.·fn AQ.tr.1 .. ta= ~fntti.l: · .. uft.· .. , 
;A,.tI11illi t/OUtlM1' af :Agr,t<:uttu"'l,f~it;" 'iil.·1·~t$. 

C'I1., .1~R .. (1"1l.rhlJ .F'«iJrI ,o'#iQrld'tr. tn . i_til. N1d: ~rtllt 
, ,t~'~.for Int.mat1_t iC~i¢'t Wftb1nQton, :0.0. . 

~lt~- :s.rettlr14t,. ;~;1oe:I)I;·.rool$tlt1.t:I.:.,C~lth Hcrttl .. :llt 
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