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. Hullon, Alston and WohTganant found that the distribution of productiv
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 for inputs snd prodt to price chanies. When
s wero able to substitute betwesn imti pmmmw
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: mmim and other wool, Australian woolgrowers ranked Farm mﬂ rﬁzﬂm

d of ather tymtg: research that resulted in equal percer

 reductions. However re of afficiency gains to consuwers and inpu |
 suppliura depends on the relative glasticities of product mm mﬂ mmt
mw.f siwilarly how input suppliars shars efficiency gains depends on the

i inputs in the pr N Process
ot “mimm’mm

itution possible
mmwm Toss when new technoTogy 1s m:f aced by other input suppitars,

Whilst other merket perameters and issuss Such as the mmiw nmﬁmtiviw
of research resources in differsnt stages of the marketing chain and the rate
and sxtent of tha adoption of new technology in these ssttors are inpurtm,
it is clear that demand conditions play a key rola in determining how

- Australian woolgrowers share in the benefits from productivity gains in the

different sectors of the wool chain. This papaer reports an analysis of the
derived demand for wool tops &nd of the demand for the inputs in weol top
procassing. (Clearly this work hes wider spplications than just the returns
tu resesrch question.,) Attention is focusssd on the wool top industry
becauss Mullen, Alston and Wohlgenant found this to be an appropriste point
at vhich $u assess the returns to Australian woolgrowsrs from Tarm ressarch
relative to research at other points in the merketing chain.

¥hile few iT any empirical astimates of thess parameters are available, w3 do
have expsctaitons about reasonsble valuves for these parameters.

whan inputs sre substitutes, ths change in the demand for one input from a
price change of another consists of a scale effact, directiy related to the
alasticity of demand for the product, and an offsstting substitutfon effect.
In the context of the prassnt study, input substitution needs to be

considered in both the textile and wool top production ssctors. In both
sectors thare mey ba opportunities for substitution betwsen the raw material,
wool top or woal, and processing inputs.

Conventionally the raw material snd processing inputs are assumed to ba used
in fixed proportions but Ferguson end Diswert(1981) both made a strong case
for a Timited degres of input substitution at an industry level a&s the
propertion of output producsd by firms using different technologies altered
in responss to changes in relative input prices. Little empirical work has

Thic ressarch has been partly funded by the Wool Research and Development
Fund on the recommendation of the Wool Ressarch and Development Council.
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been douis i this arse but Mullen, Wohlgenant end Farris estimeted a lover
. bound to the slasticity of substitution betwesn cattle and other inputs in U
' besf proosssing of 0.1, Generally it is expected that in the cass of relative
. price changes betwesn raw meterials end processing inputs, scale sffacts will
. dominate substitution effacts but sowe estimates of demend wissticities have
. bwen %o Tow thet 1t would be unise to dismiss substitution effacts as being

. inconsequential, o o | "

© The opportunities for substitution batween wool from diffsrent sources in the
- production of wool top and batwssh wool top and other Tibres in the e
- production of textilas are much greatsr. A widely held view is that wool
suitable Tor topmsking from Australia and other countries are close
substitutes. In contrast is the Armington view that importers do

- gifferentiate betwsen sources of raw waterial.

Recent ompiricel studies by Dewbre et. al. snd Simmons and Ridley found

- guprisingly low levels of substitutsability between wool from different
countriss, Dewbrs et. #l., using an Armington approach, estimeted an
elssticity of substitution batwesn wool typss in the Japenese wool market of
1.68, In the US market the slssticities of substitution betwsen domsstic and
imported wool and between imported wools were 1.43 and 0.64 respectively. The

" Targest elasticity astimated by Simmons and Ridley was 0.6 betwesn wool from

8oiith Africe and Argentina. These empirical estimates contrast too strongly
with & view that wool from different countries is highly substitutable, Such
1o sstimates may arise from assumptions made in estimating Armington models
or perhaps more 1ikely, because of the highly sagregated naturs of the data.
Mullen, Alston an< Wohigenant usad a value of 5.0 for the elasticity of
substitution botween Australian and other wool which is similar to estimates
of the elasticity of substitution betwesn grains from different countries by
Grannes and Johaoun end by Fontes. Evan this degree of input substitution is
Targs enough to offset the scale effecis of input price changes. ®hile the
opportunities for substitution between wool top und other Fibres are more
Jimitad they stiil may well be large enough to offset scale effects. Mullen,
Alston and Wohlgenant usad an elasticity of substituticn between wool top and
pther fibres of 3.0.

Woo) top 1s used in the producticn of textilas and hence its demand depends
on the srices of other inputs such ae competing fikres and labour and
capitai. Since its demand is derives trom final <onsumer demand for clothing,
it aiso depends on the growth in inccme and popuiation and the prices of
other consumsr goods. Marshall identifind four factors influencing the
alasticity of derived demand. An appreciation of the role playad by three of
these Tactors can be gatned from Allen’s {p. 508) equation for the elasticity
of derived demand for an input when other input prices are hald constant:

£1¢ = K4 ~ Sx§04§

for 1 not sgual to j and whare c11 1s the elasticity of demand for the input,
wool top for exwsple, &1 1s the cost share of the input, 7 is the elasiticity
of demand for the product, clothing and o1y is the elasticity of substitution
batween inputs.

If initially substitution effects are ignorud, the derived demand for wool

. %op depends on the share of wool top in the final cost of producing clothing

and on the siasticity of demand for clothing. The short and long run
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Ny Mﬁ!*ﬁ fumh wtmﬁm was tw; derived dem bmiu nore immﬁc as
A m wmy m’vﬂm inputs becasa more inelastic. The supply of other wool is

£ cted to res in & similar fumort &% Australian wool to price changes.

. Est m supnly elasticites for agricultural commodities are generally less

‘ one. Processing inputs ars genorally assomed £o be highly elasticin

o ,ﬁ?‘p‘w mgofg‘tm their hm sﬁim would be & fom for a more elastic demand
: wool o : .

mu tmw:iw &m influenced the m in xh'lch the wool top imm and
stric analysis of tm

~‘the prics and Wﬁty wﬂﬂﬂw used in an
, ol

industry have been definad. Wool top ymmian data (publiuhed dn m‘l
rmtmm} are only available from 1 shtrally planned »
5 , hax besn restrictod to this ﬂm The price quote for *Wa A wool
t:oy ‘(wwwﬁm to 21 micron wool) from the Bradford top market (published
in ﬂm’i Record) was used ss the price varialle.
Pata m the «c*tmmtm of wool by this industry from exporting countries ars
unavailable. Further wool pmdumm ﬁm are only disaggregated into apparsl
and ron-spparel uses snd sppare ncludaes both the worstad (or wool top)
and woollen industries. The inp!tcmm this has for sstimation are
ussed Turther below. The | iction of raw wool by Australis was adjusted
bv deducting the exports of raw and Semi-pr  wool to the centrally
planned aconomies, and by changes 1n stocks held by the Australian Wool
mmﬁm, Rinety seven psrcent of Australian wool 1s suitable for epparel
uses and over sighty percent is suiteble for wool top production. The
production of wool from tha rest of the world that is suitabu for apparel
w was derived by deducting from total world appars} waol production, wool
production in CPE’s and in Australfa and exporvs of wool and semi-processed
wool to CPE's by New Zesland, Argentine and Uruguey and making appropriate
M&M for the proportions of wool clips that are suitable for apparel

mm it may be possible to estimate the smount of wool produced that is
potentially suitable for wool top, some of ths cosrger wools are likely to be
dmm to the woollen sector of the industry. The proportion of wool that
jg divertasd 1o this fashion is not fixed but varies with the relative price
of wool top to woollen goods. This deficiency of the data has made it
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i m w!w of m ﬁ;:m mﬁt wes uved a2 ttsc m‘im me for mm*m ‘
- wool. Woal prices in New Zealand, M&fr cs, Arganting and Un m'
mswwm r sstimeted produstio wmtwmww o

- origin, that is mi mmuw pperel vess, to ;m & uricﬁ mm fnr L
: m’f fmmm ’%bt : |

15 weed as an sxplanatory mfhbh *tt m hrim ﬁmd fw wool
,m m W‘Mﬂm for m wight wajor OECD comitries was used to axpress
sany verisbles on & par capits basis, Al pﬁcﬂ series wers exprezsed in
Austratisn dollars snd defluted by mmm lan Gross Domsestic Produc

A ﬁw"u m&ﬁm&mm the dwim demant Tor wool top, ¥, 15 48

function of the relative price of wool top* R to the price of m:hw fihru,

POF, tﬁnwi«ﬂo&hw inputs, ¥, and income, Y. The atiraction of Jsing &
m‘mﬁm Mm ters is that the two pﬂm mﬂﬂ. .48 8re axpacted to be highly
corrslated and hence the 1ikelihood of one or both of the cosfficients
- sssociated with these verisbies being impracisely ecstimeted individually {s

; Msh. The mode) was estimeted in double Tog Torm and the resuits sre reported
in Table 1, Qenerally varisbles have ﬂmr anticipated sign but only the
coaffyciant for the pﬂm of pmmu ing i ﬁ pmin‘ry estinated. Tm
mutipmmp,_’ tep ing inpt - texti} Juct

~mw m m mimnim = e.zﬁ., tzm%udfny u dm variumc for 1973, 8
tﬁiﬁ ?ti;u price of wool top was much higher than other years, lmprovse
s nodel.

ms specification says that the demand for wool top retponds within the
current ysar to changye in prices but it sesms Tikely that there are long
; imd times batwean W pmimmm of yarns and clothing for the “inal
- consumer end al) exp ory variables have besn Tagged one perico in wodel
2. Whent §W m&tw& price wes introduced, the cosfficient on current

. price was no Tonger significent (even when an instrumsntal variables approach

 was used in estimation to wilow for the possibility that price is encogenous)

~and the cosfFicient on Tagged relative price was highly signiFicant. For this

: ged prics model (2}, the slasticity of demand for wool tcp was ~0.40 and
S ‘%M hypothesis that the coefficisnts for own and other fibre prices wero
; 'ml M opposite in sign could still be ‘maintained (¢ = 0.38) but there is
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o, Diffarencing has removed the serial corraTation problem
yary sipilar o one sstimated as a First order suloreg :
- cosfficient on own price only falls by & seall amount and the cosff
price hir inputs 13 positive indicating substitution betwesn wopl -
nputs. Note that in Table t a1 models im which the

b s ok Soee S o T
L th for wool top from factors other then the price veriables
+ Anclided, has Tallsn by nearly Your percent sach year which 1s opposite to
- - the dirsction sxpected for technical siange of benefit to wool top and wool
- prodycers. Perhaps technical change hes occurrad at & faster rate for ,
- competing Fibres than for weol. The demand for wool top is mors slastic but
the cosfficients on other prices are not different from zero, Ths incomv term
~ howsver is tighly significant now suggesting that while tschnical change
. besn = pegative influence on the demand for wool, demend factors such as
 incoms hava offset this to some extent. The test for sarial correlstion is
{nconclusive. The hypothesis that the cosfficients on the two fibre prices
- were oquel but opposite In sign could not be maintained. Upon differencing,
‘model 5, there is little change in most parameters except for the incoms
paraseter which s not significantly diffsrent ~

from zero,

‘Model 4 1s the most plausible mode) to date. It hes @ ressonable sconomic
intarpretation although bacsusu the cosfficients on the other price teras are
not significantly different from zero, 1% possibility of inputs being used
in fixed proportions cannot be rejscted. It is gensrally sxpectes however
that substitution occurs batween wool top and other Tibres.

It could be argued that not only does current consusption of wool top depend
on Tagged prices but that adjustment by the industry to changes in prices
takes longsr than one year. This type of behaviour is often modelied ac a
sartial adjustment process by introducing legged consusption of wool top as
an explanatory varisble ss in mode} 6. The time trend has not been included
in this model and the cosfficient on incoms is not significantly different
£rom zero suggesting that income s again picking up the opposing influvence
of the omitted varieble. The cosfficiants for both fibre prices are
signiticantly different from zero (and from each ciher in absolute tarme).
The lagged dependent variable is s&lzo different frow zero. The short run

- glasticity of desand for wool top is ~0.43 and the leng run elasticity is
4,08, Other fibres are substitytes for wool top bui processing inputs are

 complements for wool top in textile manufacturing (although the cosfficient
on this price is not different from zero).




; ‘because & wege rate has been used as & proxy for this mm“tm m'tmﬁn
 income s an explsnatory varishle, model 10, has impo =
. posfficients on both t

e mm ”t, mmmmm

2 ch 81} par i3 r“!: own price which sgain u‘&m
 about the ification mm. mmméu ar m partist
‘ m&*ﬁcﬁm um mmmmw ai'ff pront from zero

The b kil v g AT Bt qum & Tox insionitioart coufficimta,

Buen situstions often arise whan explonatory varisbles ars highly mmm |

18 Tikely ti be highly corralated with the price of other

tmprmafmrﬂhmwmum epandent

. varisbls sre significantly differsnt from zera. m;mx m

ra-estiratad (as model 11) using the Hildrth-Liu gwmm % correct for

- suspected serial correlation (Bm'b'ln t-ltat\‘%t'lﬁ for first order serial
~ Wm‘tit’lm being 1.97), the other fibre pri‘e variable was not differsnt
from zerp. Whon the model was estimated in Firs™ differences, wodel 12, the

 Tagoed depandent varisbls also becass insignificant. This suggests that it is

‘!Wrtim: to ratain income as an sxplanstory varisble. If it is omitted its

{nfiuence sppeers to be taken up by the price of other fibres and lagged

, m ?w wobl m and hence cstimetes of fibre substitution and partial

o adjustmeny ‘are 1ikely to be biased.

macmfm

,Ax:mﬁt the rangs of models estimated the coefficients for thc time trond and
own price wore precissly sstimetsd with 11ttle variation betwsen models. The
#hort run elasticity of demand for wool top, whera the responce occurs with a
Tag of twolve months, is about -0.45. The demand for wool top has been
decreasing at & rate of about 3.5 percent per yesr suggesting that tnchnical
change hes baen wool snving or perhaps more Tikely, that tm rate of

chnical progress has baen more rapid for wool®s competitors.

Incoms appears to be on importent explanstory varisble although it is not
 different from zero in d‘é‘?ﬁm nodels, While income affects ssrve to

Mfm the 7811 in demand from techiical change psrhaps en income elasticity
of Tess than one 1% smdller than wa would expact.

- Littie can ba deckiced from thess models sbout either the extsnt of input

substitution or the reis of adijustsent by the industry to change.
Coafficients for these parsmetsrs that are aimfﬂcmuy different from zero
can wwtn obtained by omitting ond or wore explanatory varisbles and the
esce of this {s that the es’imates of the remeining coefficients are
biased. m%mm&‘ﬁmﬂty is clearly a probien. Even when all varisbles were
nclinfad, model 8, there was a lurge change in the income varichie when the

 model was sstimeted in first differences. This suggests tm tsm

nmmwmm of the Wode! ramsing -l problem. © IR

L The o1 and cross price slasticitins from these models can be ussd cerive
s “ip i mim for tnput substitution using the Allen formula above. For the

-3
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- Nt ot he elasticity of demant mmmvm x
- devived by redesignating the origing] Allen formuls as the sl
ot ,fw muﬁm m‘! »mm L 1;mmmmwmitym,,. and £
the share W‘Amm‘lim wool in the woal &m
the st T i }‘1“’ n*ﬂ«?:%tﬁl
ing inputs, wip= B, of substitution

o 'fotﬂMiWkVim hetwned the two wool t and pn aputs. Thess
- parameters mw res ﬂumm of m%ar raw mmim woot of ~$»?~h

is W ﬂm

43 mt m, in m@nmnw the dame d for Avstralian wool we are most
in  in the m of subatitution i 4061 from mt:mu and from
; m Wrim ng: betwes  Australisn wool ‘m i ', 1 used in producing wool

' mmim teontief {at} mct: function used w t.w ( depted by -
Parks end Diswert(1971)) which has thu form: ’

€13 € = VETbwg(aly)®-® PY2DonWs + ws:zgm

whevre W 1s the price of input 1 {1 = Austrelisn wool, ROW wool, and

, Dmcm’lm inputs, 1,2 and 3 1 ctively in Table 2}, ¥ s the praductim of
wool top and t stends for tins. This cost function is linearly homogensous in
prices. If big = bys and o = 0 1t is also symmetric snd lineerly homogensous
 in output. Using Shephard’s Lesme the cost minimising input dumand functions
Bre:

{2) X1 = Yobeg(Wy/H4)0-% #¥204 + Yiys + @4

mmx 1s the quantity of input 1 and &1 is the wrror term. If biz = 0 then
substituticn between inputs 1 and J is not possible. If y1 is not squal o
28ro then tachnical change is factor biased. It is unlikely that the error
term associated with eguation 2 1s homoscedastic. Following Lm and Farks,
ifttnuﬁmofthuwmrmm for each inmm is assumed to

proportiont] to the squarad output, that is e: = Yu, then after d'ividmn

igh by output the input desend squations teke the following form:

3} XY = Dous(Ws/We)0-8 & You + tya +

whare the variance of the error tere is now homoscedestic.

The problem we confront in sstimating equetions such as 3 for the demand for
wool by the worsted industry from Australia and other countries has already

been teferred to, While sstimates could be made of the quantity of wool from
Australis snd nther countrisg that is potentially suitable for the worsted

ok dources, 4nd iy = ga1 = 0.1 are the elasticities.
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e ekl s dy mmm 1n reponss to relstive price

, M l' memm wzgt‘-w - provy varisbles A5

. Tenge m poc were unsucceseful.
»‘ﬁmmﬁm‘t mmwmmmmm: tab]ishied 5

ack of adequate date can b overcons we tried
| ar Ko o setimating the asount of woo! he: &

wmm In the squations sbove Xi is viobserved ano couid i H
mr 'mx“mmm imﬂ m’i Australian wool to

~ whare Xt 18 mt Australisn wool m}v m W5 i3 the New Zealand Warket
Indicator for wool which i used 28 & mmwmwmtmmm'

 %oollen industry. Using (4 to mw X1* in (3) yields:

m X = {Mwhtzmzm!}"*%m;Kmﬁ%‘m%mﬁimﬂM.‘u5&1}&;5%«3},

and similerly

6. X2/¥ = (m#m(ﬂm}*mm(m% S+opVeyet)/{castcas (W2/W5)0-8),

oy .fm are non-11nesr in parassters and were estimated using the 150

' The demand Tor Australian snd other wool were first ntium as xingle
W’fm which are reported as model 1 in Table 2. Looking first at the
d for Australian wool, only the technical change and outout varisbles
are not sigaificen %y ﬁiﬁ‘ﬂm& fm zero suggesting thet tech: ical mm
has m besn biased and thet the coat function mey be linearly howe: - in
- outpit. The mitln mm mm thu squation is the negative sign sssocisted
wm the price of processt ng inbuts variable, 813, which rafess doubts as to
ther the underiying cost Tunction is concave in pricea, a5 lsatv. which
will be discussed in grester detail below. The siasticity of substitution
between the two sources of wool for this model 1s 8.2 and the own price
slasticity of demend holding mmm mm is =3.7 which is much Terger
then praviously published estimites

m Gemend for wool from other countriss wes less succansfully estimuted. OF
grad concern 18 the positive own term, B22. Technicei chaipe sppesrs to
bu Mm mimftm use of wool from other countries and thers i3 a
negetive output off

BOCHUH m#rmr terme of thesa two euations are likely to be

: PO y correlated, puramet.urs scy be more precisely estimeted by

wiw & mﬁm‘ly wralzted ragresston technique and setimating the squations

a3 & systa, Equality of the wezi cross price effects, B12 = 821, can also be

poend, & restriction consistant with symsetry of the cost function. Beggs

. 18) howsver cautions ageinat systems estimation when one equation has fev
oncmatric or sconomic properties os is the cass here with the demsnd

- geod :
 for wool from other countries.
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raints, The critt "'?mmm mm it & o0 vt significan:s
.y ‘%nw“i m m m!’ m for m mi m,rmmm‘ m m M‘!ﬁis’: whee,
3 Sreb vat aluoy 23 and beace the null
‘ mr ant et -.:»~~mwmmmmmim, e
m m mim; «mm siegly, wodel 8, returns to m&#

was fiot rejectad in the demend for Australisn mx‘. i "mh squstion is very
' mﬁwmw in mode’ 1, although technical ge 18 bissed in Teyour of
Mm‘mm w0l and the elasticity of substitution b ; waon wools fms fellen

5.9

~ When setimetad as & system, wodel 4, mm and 823, immiw *mm
& positive own | ~*~a elasticity fw W M inputs ss well as for woo
from sther countries and a cost function that is not conceve in m“t&m. m
alasticity of substitution betwees m?s is 8.2,

rosch to this problem is to imposs Tixed proportions mmmw
ocessing inputs (B13=823=0) mmﬁm}um‘immﬁm
'umiwms. The mnwmmwwm
j  wither mode] and thers are Terge cha

i’:tm&m the demand for wool, mmcmm wool from other countries, has

m‘m difficult. Our view is thet dets probiems are far more significant

than concerns shout model mﬂmﬁm and functional form. Consuquently the
peturns to further refinements in the latter sreas are 1kasly to be small.

m slasticity of substitution between Australian and other wool wes

sstimated to be about 6.5, which was consistent with our axpectetions but we

found 1ittls svidencs of substitution betweon wool and processing inputs.

Thess attempts to sstimete demand paramsters in wool procesning have not been
wholly succesful. Wrilc concerns sbout model specification remein, inadequste
dats post constraim more preciss estimation. The elssticity of demand for
sool top wis sstimated to be ~0.45, Technical change appsared to be hiszed
sgainst the use of wool top but was offset by other demand factors taken up
by sn incomse ters. There was Vittle evidence of input substitution either
Bbetwoen wool top end other fibres, which is not a credible result, or betwesn
wool top snd procsssing inputs. Explsnatory varisbles vare iagged one period
ard strong evidence of sn even longer period of adjusw.ent was not found. In
general, aquetions for the demand for sAustralisn wool and wool from other
ountries wers poorly astimeted. The elasticity of substitution betwsen wool
i’m &iffﬁmﬁ sources appearsd to be sbout 6.5 which is consistent with our
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Lars. thet we vare ahle to mm in this study are not %0

g %Mfmﬂmiimmmrmimm

the to Australisn
m m‘t mm%m ,m min

mmmmwmmwmm "mim. The retun )
m‘m m:m H mmm fm on percent. oo
if w ﬂwtwm of ¢ oo m‘t top, cc‘ ~0.45 1 used inatsad
and an &lasticity oFf aMiW;M batweun m‘# from ﬂ'&fﬁm wﬂ:ﬂmg am
of 8.5 15 ueed Tather then 5.0, are detailed in Table 3. The cost shires,
£1's, the slatinities of mmmm batwsan the two wool | and
M‘!W ingits, Csz end vas, and the input supply slasticities wore all
et at their originel valuves (ses table).

Az @ g the effect of making the desend for wool top less elastic is to
mﬁm m umamm of gaine f!'m new uﬁm’lm &t any stage of the wool
chain towarde the consumers of wool top end away Trom induts suppliers such
28 Austrarisn wcolgrowers. Howsvsr in the case of new Australian farm
technology this is offael to soms extent by grsater opportunitiss for
processors to substitute towarde Austrslien m‘h Hance the productivity
gains in taxtile menufacturing snd wool top processing that are required to
return the sase awount to Australisn wonlgrowars ss & reduction of one
percent in the cost of growing wool ars 1.5 and 9.7 percent, quits sn
incraass from tha scensrio in which the slaaticity of desand for wool top &~
the alasticity of substitution betwesn wool types were ~1.0 and 6.0.
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 TREND

' ’giﬂﬂf

{""?;tZ}

-0.038

(~4.0}

~0,034
(~2.37

-0.02

2

P/POF W I

~0,18 -0.86 0,35

1.8 (-2.3) (1.0)
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TAELE 1

POF P/POF(~1.

~0.40
(-4.6}

-0.37
(-6.1)

Continued cvar

-D.45

-0.44
-7.1)

-0.43
(4.7}

-0.44
("8‘2)

‘0’ 45
(-6.8)

-0.45
(-1.0)

~0.47
(-6.1)

POF(~1)

0.08
(1.3)

6.02
{0.2)

0.24
3.4)

0.9
(1.3)

0,'1
(1.4)

0.03
0.2)

0.13
(1.8)

W(-1)

-0.70
(‘2‘4)

0.14
(0.4)

-0.26
(-1.8)

-Gn 03
(-¢.1)

-0. 2?
(-1.2)

0.13
(0.4)

-0.23
(-1.9)

~0.01
(-0.03)

0.003
{0.G2)

I(-1)

0.36
(1.2)

0.26
(0.7)

0.71
(4.3)

0.65
(1-&)

~0.02
(~0.1)

U. 11
(0.3)

0.80
(2.8)

0.44
(1.2}

v(-1) RZ/

C.80
(4.9)

Q.Eﬁ Gt?
(1.5)

0.11 ﬂ.ﬁ
0.7}

0' 53 a"?
(0.8)

0.38 0.
(3.08)
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TABLE 1

MODEL € TREND P/POF W I P POF

11. 0.97  -0.02¢
(3.3) (-2.%)

12.% "93037
{~2 ‘9;

Quantity of wool top produced per capita is depsndent varisble
P ~ price of wool top

POF - waighted price of cotton and man made fibres

W - wage rate in textile menufacturing

I ~ per capita income

t - statistics reported in parenthesis

% - models in which variables are expressed as first differences

P/POF(-1)

P(-1)
~0.47
("80 4)

~0.45
(-7.0)

POF(-1)
0.12
(1.0)

0.08
(0.4)

W(-1) (-1
0.15
(@.g)

0.28
{(1.7)

Y(-1) R
N.24 0
(1.8)

0.1¢ @
1.3



&
004  0.004 0.094 -0.001 ~0.001
B mm rma ~0.36  -0.63 -0.82 ~0.79
e 4.9) {~4.8) (~5.8) (-7.4) (-5.8) (-6.7)
B2 126 £1.28 124 128 124 1.2
- | ‘:3»7) ﬁt*ﬁ) {12.6) (15.0) (10.0) (10.4)
3 0,25 ~0.25 ~0.24 -0.24
" 0.02  0.02
c15 -0.99 40  -0.40 -0.39 -0.44 ~-0.43
(~10.4) (-m.s) (~11.5) (~14.5) (~12.5) {~13.1)
m 2!3 2.2 303 2-2 1.6 1.5
LLF 50,49 50.48 40,08
Y "20.6i4 -0.016 -0.014 0.024 0.003 0.007
(-2.3) (-2.3) (1.3) (3.2) (L.O) (L.7)
B21 0.71 128 0.40 1.25 -0.04  1.21
(1.6) (10.4) (0.7) (15.0) (-0.1) (10.4)
B22 0.65 0.49 0.52 0.19 0.65 ~0.13
g23 0.12 .08 -0.48 ~0.77
{0.8) (0.5) (-1.3) (-2.8)
L 4 "0.74 'ﬂl%
{“Svg) (”5-3)
£2%8 ~0.43 0.1 0.10 0.54 -0.15 0.61
-0.7) (€1.0) (0.2) (1.8) (~0.6) (1.5)
Re 0.64 £.83 0.29 0.27 0.11% 0.04
] 2.3 2.3 2.0 1.9 1.5 1.6
LLF 41.41 98.24 32.82 86.80 36.03 68.74

The nusbers in parentheses are t - statistics

~m10 1,3 and 5 were estimated as single equations using the LSQ option of
_ Mh 2,4 and 6 were sstimated as a system using the LSQ option of TSP



ﬂ -9 mzm% 1&1 'Tﬂiﬁ' AP RS LR
Mrm Fars  Processing
~ Resaarch  Research

Paturis w 1mw Seciors (in GA DiTHon aE 1908 prices) Trom one
- percent ¢ ,H,,,-imaemmmszmmmﬂnmm,
mmmmmw. |

Austrelian woolgrowsrs 3,46 10,37 107
Other wocigrowers 2.08 ~4.49 0.54
Top processors 0.08 0.05 0.07
Top constmers 15.66 15,37 6.75
Total industry 21,27 21.30 8.50

B. Productivity gains required from textile and topmsking research to
provide the same returns to Australian woolgrowers as a one percent
reduction in tha cost of growing wool.

Base run 1.500 1.0 ¢.89

8. Bazse run parameter vaiues :
B = ~D.45
k1 = 0.5 81
ke = 0.3 s2
ks = 0.2 83

6.5

u

1.0 a2

1.0 c13 = 0.1

0.05 az23 = Q.1

1]

b. Recall that it has been assused that a one percent reduction in textile
processing costs cause an increase in demand for wool top of 0.5%. The

o figures in this column are alzo required shifts in the demand for wool top.
' Requirad reductions in textile processing costs will be larger.
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