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apon:~,,~._hU',i4~Jl:F*i=:tdY~, .&ldt'.~. 

·eM.:be',~.amer·&y •• ~~aponiQl~orby •• Jlc~, 
count1y .. Pore~.the.~ol·wooI.tO.,·UmtedS'~"~.~ 
~.bjoimJyruokdbytbe~·~rl·rho:~Wf.)Ql~ 

(twS) • Au~ Ntcw·Zclltndt,Soutb·Af'tita..~Umpy~w~·tbeU$'. 'Ias 
t'tDbatedi~dy,Oft.,cxpaa~·proctIm'fOrbeeflO: 1~ 

Wbe:l~lcPp&inl·mQpon~;IId~OltwhetbertohlVc 

joimty.le~fuadht"mebyedlUiaare:.~,~otpn:duce 

atd·~·ofldYmidn,df~t .. 1bepro6tabiiity\Ole.port.~·b 
.~ on 6c.impxtcrJ- mp:msiveftCU.·fI()(babp$in·pdtc··atd.~ .. whkb" 
tn tumdtpmd on '8be·~ottbcadva1isin,propntnd·bovI··.tbc .• ~.,.~ 
is \iievt-ed',by lhebDpona'. 

If the ,bDPOna' vPlthcpmdOCt u~; '1Ct'OU COUDtriati'oripn.lUl 
Idveniml~may~thelmpond$toUldemlndror"'.prtJduct tttbe 
advadsbl,: t:.~ b) • sinllt:elportitJ, countrl.&&ec·rider'dt=tmtY~.odl¢t 
export tnleouatrics \\"Odkl enjoy •. mcreucd .• detnInd·fotlbeit~ withot.ttiJtWrtna 
lO,aa vent"n, COStl~ If. however.,·the irnportitlr~viewJ. p(OdUCtu 
~',.diff=ntfl1tdby.counuyoforipnt; 14 adwrtisina·proJJamimdlled by. 
sin&Jo countll·fmayinm:4selhedm'at1dforthc,pmduetlromthat~tu~try .. The 
demand for tbcprodutt.lnwnotberexpa1fns ·~·,wouktbclf(eaed·du'ouIh f:lOU 

elutidties of dem2.Dd* Tbe'advenh.in, country ~.bttbenhave~Utditl mad:et 
shaterelllive to the·other exportitJ, QlQnuies. 

Qpdmd tidvenbmlexpendiaurc rulesha\"C been dcveJopedfortbecuc ofa 
monopoti$l, ('Dorfman ·Ind. Sldner, 1954) Grforu otpniatiorl v,bit,h.bas noconWl 
0\'CfSUPPi1 of tbeproducL(Nedovc,·.and. WlUp,UHn)~ Thdemlcsean be applied if a 
~ of·thercsponsc iademandlOQdvenisinSbbown" 

In tlti.l~ht synthetic modclsfotl'CCf exponedto JlpIlllndfcx\\'OOl 

~.lOthc UniledS!I.leS1fe detenl'1lne.:lJitv-en·~esd~ eWticities.. These 
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mcddl:lIC,dKm.,~to,show~tho·~:bd$tli~~_'~~J.~,~ 

pt.rCieu1.elponealUumi.diffenmt.~·.~tcld~. Bead'~ 
rat'lolofthil·a¢dVity amtalcuw_ ancl·~f'ottbo; ·U~S.1n tbo'CI$C'Qfbftd' ttJl'lpab 

lod,(<< AusnUtin thc·.cue··cfwoo-lto.tboU.s:. 

'Dotfr:tlIDInd S~(l9S4)dCvclcpedl·.~:rulCfor •• opdmal.·~ 
budletfora monopolist·(autcl,):Vodu.,,·rut~ quantiiY'of onc.prod~ ,Il.:b,~ 
mat the ftrrncao chooscbothth~ :~verdsinl·expcnditllrC .ndthe,:pricc·whid1· will 
Q~imizeit$pmfitLAdvenis.inl c~pmdit'l1'n:isauu~tatepl~t a&,edcost to the: 
moo opoli$l(canel). 

Fro.ll thcpmfitfunction: 

wbcrcn-pfOfit 

Q-quantity 

P-priee 

D-Q(P(Q.A» ~ C(Q)·A 

A -advertising expenditure 

where (~J= ratio ofadvenislng to sales l'C\'Cnuc 

Kqa- elasticity of quantity w.r.t. advmising 

1fqp == elasticity ofquandty w.r.t price 

The optimal advCttising expenditun:is reached when the advertising tosaies ratio 
is cqual'lO tbcrado of the eWticlties ·of quantity demanded witbrespect ., acl\\mising and 
of quantity demanded with re$peCt to price. 

Naiovc and Waugh (1951) developed a theoretiealrulc for optimal advertising for 
an organisation with no control over supply. which is similar to that of Dorfman and 
Steinets (1954) cxccpc that it takes into aecounttbc supply response to an increase in 
advertising expcnditure..The organisation mustthcttfore t JlVC a measure of the supply 
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ela$;icity.In the shonnm, however.tbcsupply ofqriadttmaleomrDOditiesis fixed. (due 

to. for eumpJe •. bloloP:al. kplnproductiOl).Noadjlmment. tbm:fore,·.CQ..be··mado in 
~pply(tbc ;$Upplye1asticityis:zero) .and.NerloveItKlWaup·sll.lle.:n:dut:estothltof 
Dorfman and S1eh.etl. 

CONCBPIUAL MODEL 

lnmodc11ing intemltional.b'ldea criticalquesdontbat:arisesis wbcdlc:t or DOt 

goods from. diffetent countries canbcconsidcredborno~.Rationllo forp:oduct 
heterogeneity includes th:physical attributes oftbetrlded. JOOds; u'wcn .. the 
attributes of the exporting countries (eg ... 1cfiability"diffeteneeSin business or1ept 
p:acdccs, risk of embarJo, bilateral tude. amnptnents). Given that goods pt'Odueedin 
different countrieStmlY not be homopDCOUS, AnninllOn (l969)prcp0se4a nvo ltaP 
demand system. approach to modellinBimpottdernand. 1110 rU'StJtagcofthcmodel 
would describe theimponrrsalJocation 0'( cxpendlture to the broadcatcao-Y of pod 
imponed while the·second SUlge disaggreptestbcexpenditwe on theaggrcPleloodinto 
expenditure. by country of origin. N.::ccssmy conditions 'fnt consistcnttw()-o~ 
budgeting include weak sepuabilltyofthe goods atthese ronti stQc tiomall otber goods 

consumed by theimportingcounuy,and a linear .~ utilltyfunctionattbe 
secondstagc oftbe demand .system. (Orceo, 1911). 

In g~neral algebraic termsthc two stage demand systenlC8n bcexprcssed 1$ 

follows: 

TEXP=a+ bP+cY+dPS; 

whereTEXP -total expenditure on ,good =Ipiqi 

(1) 

pa weighted average price of good byeountry of origin (including domestic) 
Y =: disposable income 
pS= price ofsub!.1itutc .goml 
Pi a priccofSood'tiom country i 
qi:; quantity of goodfnxn country i.and 
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Whetn'i-(~) 
PJ·.··price oflOQd ;ftomtoUnuyJ 

i :. l,2. •• n nUlJlumbet of 

exponlnlcountrie; 
(2) 

Of.necessityinmodeUL,g l'lWQstagC·cJemand. $YstemisthcirDpo$itionof .. 
functionalfonn on.tbe utility/Costfunetion .·the~1d$tI&e.Annin}fJ.''11 (1969) 
proposed a CESfunctional. form whileAlDS (Epp.1989) ;tlldOenerallzedB.o~~Cox 
(Ooddatd. 1984) functional.forms,bavea1sobeen used pftMously. 

Few empirica1studiesemton the impact ofintemationalgeneric adveni$ing.The 
study on wool dcmandintbe U.S. (Dewbrcctal.1986) .is one 'of '&bermt studies of its 
kind. Oiven the paucity of studies inthiSamland wilbotlt acrual1yn~ltbeimpact 
of advenisingon dem.:md (because of limited .data.this $tIJe)itispouible topostUlalCa 
number ofhypothesesaboot the role of advenisiMinintematio.nal'ttadewhen goods· are 
distinguished .bj;country of origin. 

lfadvertising is of a generic nllure (ie. Consume .tllt\JC. beef)tben .it ;isconceivablc 
mat tbcadvertising, if effective. would.inaease·toW expend.itureoo tbeadvertised 
product andlcave, the expenditure sharesrclatively unaffected exceptdu'oush the 
increased level of expenditute~ Alternately .ifadvenisinS is '!imed·attbcproductfrom 1\ 

particular country (ic Consume more American beet) itis possible that 

consumcrsltmponers may not cbangetbc OWI~U lcve10fbeef consumption but change 
the telative sbarcsfrom each of the exporting (ili:tludtnadomestic in .$OIl)C. tAses) 
countries. A funhcraltemativc is that both stages of the denlandsystemcould bolff'ectcd 
by any particular advetti.sing expendirurc level .. For a particular exporting COtlntty the 
relevant question becomes, whicbstrategyoptim.ius thcirrerum oninvesuncnt? 

The basic model oflmpon demand can bcadjustcddt-pcnding upon the effect 
advertising is likely to have. If advertising were toaffcctthe fU'St stage thenequanon (1) 
would take the following form: 



'mXP= a +bP +cY +dPS • eel) 
where ,A-<mal advenisingcxpcnditurc 

(3) 

To.applyopdmal~1 critcria.thoeqWUioolllU$tbe twice differentil.blcwith 
respect toadYel'tisifl&"thatthe reciprocal ofad~S is·ODC poasiblc~tOty 
variablc. 

lfadvcnisingexpenditurc werc to Jdfect only the· second :$tagc tbcntbc 
expenditure share equations would bcofthefOUoWin, form: 

(4) 

The onlycondi.tionon hi is that tbesumof·tbcb~ ~nts overtbe ~ 
systems equate to 2etO to ensurc addinJ up lsnotviolated. 

It is conceival>ledw advertising eXpeDdilUl'ecotSldentereacb .staJOQftbe ~ 
system,simulUU1eOUsly. Itt this cue thecomplccc .demand.system wouJdbc composed of 
tbeequatioos (3) and (4) although the adv:rtismg ·coefficients VI01.dd .not'bc equal 'to c ·.and 
hi.. lfadverrising only affectstbefintstllctbcn equadon (2).Md (3) WOUld .• makeup 
the demand system. If advertising only .. affCCt$ the second $ta,etilen equation$ (1) and 
(4) would makeup the demand system. 

In previous research (Gockhullt 1984; Epp.1989) thc demand for beef,in Japan 
has beenmodeUed usingtbe two stage, demand system approach as above. It iSt 

therefore,possible to use the previous estimates as the. basis for synthesing a two stage 
demand system to represent 19871mponsofbecf by lapan. Usingelasticitiesfrolll the 
previous studies and actual data on Japanese beef imports for 1987 a synthetic two stage 
demandmodcl forI_pan WI$ generated (fordctails on ·tberelauonshipbctweendemand 
and expenditW'Cshare elasdcltiesand dIe synthesiud equations see Appendix 1). It 
shoUld benotedthattheadvenis!ngclasticity used was .. OS on the fJrst and second stages 
of the model and inaqregatcactOSs the lWO.gesasnopreviousestimaues of the 
advenisingelasticity oflapanesc impondcmandforbeef existS .. 

The demand for wool in the U.S. has Dor;prcviously been estimated as a two 
stage demandsystemalthOl,lgb .thetc'is empirical evidence to support the hypothesis that 
wool ptoducedin different countries is far from homogeneous (Corra et aL, 1985 ; Beare 



.an4M~ :1990). Tofacl1itlte,the syntbcsi$of., •. twQ. *F .. ~~SY$lCl11fQ(' VIQOl. 
,in·~ U.S.a·l\\'Q$t' •.. ~· 'SY$lCDlwu·.~. 1heresuttJ M' thi$~iminatY 
~on:axe;~nted.iQA~;2.,UJinJe~tic.:from ~abqve~:1IKl 

'actual data on U.S. wool imp«ts fot: 1987 a$ynfbetic lWOSW,., .~'~lfOJ;·.~ 

U~S. WIJ .en~~(tlp1n,$CC Appenctix 1· 'for'tne· d~tail$ ot1bcsyn~eqtllt$1)Us)~ 
nlO advcn.isin,elasti.cityU$Cd.wasfn'tln:~bre .~i.'(1986)lUl(iwJ$ .066, _pin ·for 
either the :first or ,second 'stlpofthctllOdel.and.in, -asrcP'C,'actotS ·dlo·t'WO$t4,IC:$,for 
the. 'respective scenarios. 

To det~ optimal 'adv~, I levels it was essential·tQ.pr1vthoDorfnutn .. 
SteiDerconditionto the empirical model developed in'~'p"vious'~Tbcoptin)$l 
advenisingcoodition can bc restated as: 

MVPa= -Pelas 

where; MVPa -marginal value product of advertising • (J!~I) 

Felas '" pric:o elasticity of demand. (~)~) 

In the fU'St stage equating the own 'price elasticityofde1;nandan4 .me!~ 
valueptoduct Ofadvenising rcsultsin anexpressIon,foradvertisi~gof the roUewing 
fonn: 

J. -81 .. 1 )" 1 ) 
ADV,Cl EXP(Al) P1 81+1 ,C1-! 

whercBl.Ct.Al are synthesized coefficients from the fust stage CQ~ation. 

The above expression is based on tbeassumptiun tbattbeonly effect of 
advenising .is QD thefU'Ststage oftbe demand system. It also detc:nnincs optimal 
advertising expendiwrc forthcaggregatc quantity consumed (sum of quantities from 
individual counmes)or for aU countries whose products arecODsumed in the importing 
country. For advertising .effectS isolated to the second stage of the demand systenl and 
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applying tho· sagle. criteria·.,·rl»veopQo:Ja1 ~.g~nclituto cau.be ~pe$$(d 8$ 

fQlloM: 

where Cl1,Bll~BlY aresynule$ized coefficicnt$.froIn~, sec;ond stag~ of the c1ctnand 
system and WI is the expendituro .slw'c·fm; the advert.Wed good. 

This optimaladvertisiQg is for a sing1ecoun~and is based onthcassumption 
that the only effect of advenising is 00 ~seco,nd stage of ~ d~systent 

With advertising et~ects possible at both stages of the demand $ystem thc price 
elasticity of demand facing a particWar country can be defined 8$: 

and the marginal value of product of individual countryadvenising can ~ exptesse<i as: 

where Bll, Bt Y, Bl, CIt CII 8l'C synthesized coefficients from first and second stage 
models and WI. Plaretespecuvely expenditure sbareand price for advertisedgOOtJ, PI 
is tit Jaggregato price index used in the rust stage. 

Equating the two and solving for ADV will generate the optimal value of 
advertising expenditure for a particular countty (in tbis case country 1). 

B. Simulation Results 

The results from simulating for optimal advertising expenditure levels are 
presented in Tables 1 and 2 for beef and wool respectively. The results are presented in 
tenns of expenditure shares. quantities from individual countries, total c!tp.enditure across 
countries (prices are aseumedtixed) and the benefit-cost ratio of the individual counu:y 
(U"S. for beef and AustralIa for wool) moving from acmalto optimal advertising 
expenditurcleve1. 

The base model provides the comparison for results with optimal ~vcrtising 
expenditure levels. All threc~ls (advertising at first stage, advertising at second 
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smgc and advertising at both, stages) are calibrate4to~su1tin thewneb~solution. To 
~$:b of the threcmodels the optimal advertising expencliture scenarios ~velQpe4in the 
previous ~tion are applied. and the result$pre~nted in the respective colutnns~ 

In the results it is clear that with advertising xesponse(elasticity of .05 fOf beef 
and .. 066 for wool) captured at the first st8,ge signiticantlylligher levels of a4veni$ing 
expenditure are wauanted than und.et' either oCtile other two scenarios. The UnpACt on 
beef total expenditure (which might be achieved by a gell~c beefpromotion program) 
feeds through to change th" expenditure sha.tes significantly but only results in a 3:1 
return. on invesnnent to advertising (without accountiXlg fot additional costs of 
pro..iuction) for the U.S. (assumed to be the only advertiSQrin the market). The impact 
on wool total expenditure feeds through to ctumge expenditure sb~s Significantly and 
results in a 21: 1 return on investment to advertising. Higher levels of return on 
investment are generate:: ~ ~. both of the other scenarias. The second SCenario has the 
response to advertising isolated at the S\'!Cond sUlge while the third. scenanQhas the overa.ll 
level of response to advertising split between the two stages (for beef .Olflrst stage .03 
second stage, for wool.Ol fu'St stage ~05 second stage) with tile cumulative total bchsg 
the aggregate advertising response (.05 beef,.066 wool). 

For the case of beef it is not cleartbat it is tonny expQrt~ts advantage, either 
singly or as a group. to undenake pure generic advertising in the lap~ese market. The 
U.S. could, for example. achieve its highest l'Cturn on investment to its advertiSing 
activity if it only paid for half of the optimal advertising activity in modell.. It is not clear 
that Australia would cbeerfullypick up the tab for the test if, in fact, its revenues 
decrease. Under a generic advertising campaign that t\Ifected. either the second stage or 
both the first and second stages of themadel than the U.S. would achieve higher levels 
of retnrn on investment as long as no other COtmtty conducted an effective (significantly 
shifting demand) collntry specific advertising activity in the Japanese market~ 

CONCLUSIONS 

To investigate the appropriate method of measuring returns to export 
promodonladvertising synthetic models of Japanese impon demand for beef and U.S. 
impon demand for wool were developed. These models were based on previously 
estimated own and cross price and expenditure elasticities from other studies (Goddard. 
1984; Epp, 1989). Various hypotheses about the role of advenising in an import market 
where gQOdsare distinguished by country of origi."l were developed. These hypotheses, 
as well as. their auendant optimal advertising expenditure levels (Dorfman and Steiner, 
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t9S4)w~lnc~intQ SYi1tll.etio<:~1)'~1$ tQmvestip~: tbeir 
impUcatlOI1$~ It l$ wQftb notinsthat theclllPlrlcalte$l1lt$.nd;~deanyC)n~~Q~ 
estiuulte$ofQwn iand·QtOSS pricet and e~lldlturc cluDcitiesandtho lS$umed ~$ponso 
to a4vert\$ing ~~pend.i~ fQf each oftne commoditics; 

As. nJiBbtbe ex~t<:d th~elasticities of4~ictitica.1ly~uh~optimal 
advertising ~Apendituro l~vel for ~p~C\llar exporter. Wbf;thet one COUilUY benefits· 
tn()I'C£rQm a co-opctauve advenising effOft or frQm proIDCl?ingit$ ownpnxiU¢t de~n4s 
on the cross prlceelasdcities ofciemand. It alsod.epends to.a, certain extent on tho 
marketing chanlcteristics of the import tnarlt.et, wbether QrnQtCQosutmn can ittentity 
counuy of ongino! the expQftert If they can't identify tne SOl.m!e and atlvertisingis 
aimed exclusively at product from one country then ~is likely that the respon~ to 
advertising would be even lower than the ccnservativeestimates used hCfe. 
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TABLEl 
CA.LClJLATBDRESULTS ;B~ PlOMQUON 

VAlUABLES BASS )'{ODBLl 

EXPENDlTURB 
SHARBS 

U.S, 0.47671 0.57558 
N.Z. 0.03196 0.02972 
AUS, 0.49.134 0,39470 

QUANTITIES 
(MlL. KG) 

U.S. 119 175 
N.Z. 12 14 
AUS. 177 172 

TEXP (MIL. YEN) 85519 103658 

ADV. EXP. 145 6098 
(~.YEN) 

REVENUE 
(MIL. YEN) 

U.S. 40763 59745 
N.Z. 2737 3090 
AUS. 42019 40902 

BENEFIT/COST RATIO 
OFADDTIONAL 3:1* 
ADVERTISING 

1 assuming optimal advertising expenditure stage 1 
2 assuming optimal advertising expenditure stage 2 
3 ESsuming optimal advertising expenditure stage land 2 
* change !n U.S. exporter revenuel change in advertising 
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MODaL 2 

0.48932 
0,03151 
0.47917 

123 
12 

172 

85578 

393 

41992 
2648 

40902 

5.1* 

MOPaL3 

0.48774 
0.03,162 
GA80€)4 

123 
12 

175 

86338 

353 

41992 
2648 

41615 

6:1* 



TABLB2 
CALCULATaD RESutrs':WOOLPB.OMQTION 

VARIABLES BASe MODBL! 

EXP.ENDITURE 
SHARES 

AUS. 0.71448 0.73696 
N,Z. 0,17903 0.15831 
ARQ. 0.01137 0.0.1073 
R~O.W. 0.09512 0.09400 

QUANTITIES (MT) 
AUS. 26857 39963 
N.Z. 8451 10780 
ARG. 449 611 

R.O.W. 4801 6844 

TEXP (000$ A) 149895 216233 

ADV. EXP.(OOO$ A) 47 12302 

REVENUE (000$ A) 
AUS. 113712 169203 
N.Z. 23908 30497 
ARG. 1403 1944 

R.O.W. 15133 21572 

BENEFIT/COST RATIO 4:1* 
OFADDmONAL 
ADVERTISING 

1 assuming optimal advertising expenditt:are stage 1 
2 assuming optimal advenising expenditure stage 2 

MOPaL2 

0.75767 
0,17703 
0,01122 
0.05408 

28429 
8342 
442 

2724 

149618 

709 

120368 
23599 

1406 
8586 

10:1* 

3 assuming optimal advertising expenditure stage 1 and 2 
* change in Australia exponer revenue! change in advertising 
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'MODELS 

0.75020 
0.17620 
O~O11~1 
0.06239 

28785 
8490 
452 

3214 

153000 

427 

121876 
2401.8 

1438 
10130 

21:1* 



APPm'i1ll1( 1 ~-'gf'~aC.JkGm~. 

CAltpJlilmoftJcs;laMi;it!,s>(lOblJqZO'lualDb_tJO _ 

muttiplyb)'(!8)(S)llIIhtII'JIIlISC.thettimS 

"(flX~rrJJ) 
since T = PQ, (~ .. p 

=(~)p(i%) 
.. (~X~) 
=1CQP 

whete 'XTP=: elasticity of total expenditurew .. r~t. price 
Y-price 
TEXP lit total expenditure 
Q.quantity 
1tQP = elasticity of' quantity w~r.L price 

Calcu1ationQ[ the eJMticltyo{fQ!JJ CJmtndi~ W.r.Lr4yenjAnI 

-(!txax~~ 
=ltQA~I%) 
=1CQA 

where 1t TA :: clasticityoftota! expendiwrew,x.t.advenisin, 
A. adverthing expenditure 
it QAa:eJasticity ofquantity w:t.t .. advertising expenditure 
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CIk»~gflbGsl~_,':sdf;bi • .tiLma_ 

ft'RQiPJ 
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APPENDIX 2 &ti0WJ0n g[1LS.:W~ 'Qaulad8)'J1:m 
1bc demand for woo1in.·the·U.s.is·lUOddled.ifwool.frocu~;.~t:rb 

oron.··am.··· ... ~wc:e .. DQt.~. . ........ ". . ..... ~ .... ; .............. ' ... Anmn." ............... (1969 ........ ~·tbe.·'.~....... . (Qt ... ,.wool ...... ·· ." •. 11 
model.Iedm. two stI.~. Attbe fU'St$tIIC. . ".~. . . '.'expeQd.i. "u.m=. . QQ. ',;&rf:.UY.' .' .' ,",wool ... is 
modeUedasa·functlOnoftbe'wcipted.~·.]ldceof~fn.HD~~ 
rayon and cotton'~ U.S.pcrcapiUl~·.·.~.-.l.ia'~tl'aYJto~ 
SttUcnttalcltanp mtbe .demaDd.for \'iIOOI'overthe~pc;riod :1960101911 •. The 
wool da1&.is mnfrom the United Nation$())mmodit;y"TddoS~·0Cbet4ttl·iI· 
fn>m.LM.P.Fuwu;ialStitist1estBA.S.~ .. Jwtd~W0d4 .~OtttJ_ 
and the U.S.D.A. cotton.and,wool $l~.tnd()Qdoo~ The·.~.b~usmr 
Ordinary 'l.astSquucsin TSPversion4.01. ~·le$Ults oftbcemms~~_ 
presented intablc A.t 

The second stage of·thc·demInclsy$lem~.~~~,tot 
wool by .coun~ oforiginio tlw U.S •• Tho :repoos .fOttAUY$iS,ceAusnJ~New 
ZtalancL ~th Aftica.ArgenJ1na and'the'RC$tofthe World (mcludbl, ~" .. ~ 
QUe and U ),2). Thefunctionltform.oftho,.~4systCQ1.bQ.AJI)S: .model 
(Deaton and .' .lbauer, 1980). The model :fsestimaledin il$ 'ba1ie,fOftll Withlddinl tip, 
symmetry andhontogcneity.~ In,~teofthe •• flcttbu_~oftbe 
utility functionattbc 'second' !taIC (expenditurce~~sto'~lis.~1i:a\ 
for consistent two sta8ebudgetirlaitisnot~in,'thiS arAly$:duo'totbo 
restrictiveness of its implications.Tbemodel·.lSestima=usin,~m·,likelihoGd 
rcgressiontechniques in TSP vemon 4.01. 

Th.e AIDS model was estimated witbOOloflikelibood function'1II189l78}1Pd 
wit.lkJut (log oflikcJiboodfunction.lS3.222)a·timc·~·.b~tfOfi~ 
change. The likelihood ratiotestsWi$Uc(71.912distti~$ed.uau~~witb 4 
degrcesoffreedom)suggeststhlt tbercstriction of,cxclndin, time·caft not,bc ~ 

ThcMsultsin terms of price and ~ndi~ ~tiClattbc~sUb$ti~ 
elasticities and ,fit of the estimate .. edeqUau.-Qrls. ( .. Since.. . the eq ... UI. donS .•. , . tiufylddfnaup,onJy 
n-1 of the equations are independent and cstimated)UCp1!senled;jn.tab1c, A2 • ' 

The results would suggest that wool ftomdiffenent SOUtCe$·cannotbo viewcdas 
homogeneous. Cross price ell.$dcitiesofdemtn(l mmostJyoe,ativewbic:h'would 
suggestthatproduets from diffenmtcountries.are 'mostly 'VlcwCd asc:omp1emen1S. The 
expenditute clasticities range ·across tountriesfmm .604{Ne\v ZtIIanO)to 1.,45 (South 
Afiica). 

1 insu,ffldentdatafor Uruguay prevented its inclusion into lhisstudy 
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in~ 

~~ .. ll per cap~i'¥-vle 
:income 

.rayon.PJice 
coitQn 'price 
timc'tren4 

a2 -.6S 
D-W::II1.8 
F(S, 13) == 4.8 

2.920 
0.753 
~2~S61 

-2,,840 
0.269 
O~036 

16 

O~321 
1~704 
1:310 

2 .. 044 
,0.389 
1.042 

:~ty 

2.920, 
4'.241 
~2.S61, 

.2~840 
O~269 
0,036 



Aus. 
N.Z. 

S.Afr. 
Arg. 

a. ofW. 

Aus. 
N.Z. 

S.Afr. 
Arg. 

R.ofYl. 

Aus. 
N.Z. 
S.A. 
Arg. 

Tab'WcA:JE_= and Fit of BstimerA _atkms 

Aus .. 

Aus. 

.. 0.200 
0.619 
.. 3 .. 893 
-1.911 
1.600 

.Prir;e Mdllrardbl'cEI.-. 
N.Z. s. ,Aft. ,Ar:., 

..0.149 .oJOlll .. 0,197 

..0.446 ... 0.317 O~l04 

...2,518 1.169 0.383 
0.425 0.341 -0.218 
·0.106 ..0 .. 119 .. 0.069 

SJJbiJibmQDB~tica 

N .. ·Zt cSt, Mr. ,Arc. 

0.77 
0.79 
0.79 
0.51 

17 

~2 .. 642 
:2.409 
5 .. 373 
...3 .. 050 
... 0.552 

D .• -W .. sbidstic$ 

1.45 
1,,54 
1.60 
1.01 

R..ofW. B:<pendinuc 

0.008 1;081 
0,001 0.680 
.. 0.0562.134 
... 0.013 0,844 
... 1~()90 1.153 

.,~:QfW. 

1.600 
04750 
'"\0~043 
.. 0.015 

...58 .. 580 

.~otDePende ... · .. :,," ,,' . at 
Variable 
0.506 
0.336 
0.075 
0.064 



APPmmlXS~t¥tn ()fD;tnwJ4S)'~ forW921 

mtstue witboutadxeniriD~ 
lnT8XP.12~1 ' •• 1610, PI 

em mlc;ine)udipJodYerd$iDIUlshifJ R_, 

lnTEXP ,:l1li 11~8 ... 1Qo;(J?l) .. J1661n(A1)V) 

first~t;l= j~lpdiD&AdyeaisiI1IA' &bift~ otb.Qtb_ 

lnTEXP -::.11.8 ... 16ln(PI) , ... 0C$6ln(ADV) 

Sr&ond,~lAG without idvet;tlsinl 

Thef§YJdna eme.nditme sb,vettQYAd<!ls; 

WI. =: "'().S9+ O .. 3031n(Pt) ... Q.106In(P2) ... O.,0191n<P3l- O~14nn{P4) + O!'0061ln(I'S) 

+O.~ 
W2 = 0.664 '" O.OO41n(Pl) + O.0891n(P2) ... O.OS61n(l'3l ... ,O.019ln(P4l +O~OOO3ln(PS)" 

O.O~ 
W4 := 0.035 .. O.0161n(Pl) ... O.OOSln(P2) + O_0041n(P3) +O~OO9ln(P4)'" O.OOlln(PS) .. 

O·OO2Iffl 

Ws == ·0.061 ... O.022ln(Pl) .. O.012ln(P2) .. O.OllIn(Pa) .O.006ln(P4)" O .. OO1ln(PS)'" 

O.014~ 

where 1;; Aust. 2 = N.Z. 3 -Sth. Afr.. 4 = Arg. 5 = Restof\Vorld 

IncludiOladyertisinl 8tthASCOO4 SIP )!Wds; 

Wt = .. o.o.n ... O.303ln(Pt) ... O.1061ulPl) .. O.079ln(P3) ... O..l411n(P4) + O.OO6ln.(PS) ... 

O·062In~-9i4v) 
W2 =0.661 .. O.OO4ln(Pl) + O.0891n(Pa> - O.OS6!n(Pg) ... O,,019ln(P4) +O.OOO31n(Ps) .. 

o.OS7~+ O.13'~v) 
W4;: 0.034 ... O.0161n(Pl) + O.OOSln(P2) + O.0041n{P3) + O.0091n(P4) .. O.OOlln(PS) .. 

O.OO21n~+ o.OO9(~v) 

Ws == ·0,,062 + 0.022ln(p}) .. 0*0101n(112) .. O.Ollln(P3)" O.0061n(P4)" O.0071n(ps> + 

O.0141n(1f)+ 0.07~ ~v) 
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ItUcludiOI oQymlisin';t~ $8mtJ'ltW •• MiGQOd ItI.,yj~WI: 

WI ... 04020 + 0~3031n(pl> + O.l061n<l'2)· 04079ln(P3) .. O.14Un(p4) +O.OO(i~l(PS)+ 

O'~'l.a6(~V) 
W2=O.661 .. O.OO4ln(Pl) +0.0891n(P2) .. O.OS6ln(pS)- O.019ln(P4) +O.()OO31n(Ps)" 

O.05711lm +O·l1~JV) 
w 4= 0.035 .. O.016ln(Pl) + 0.0051n(P2)+ O.OO4ln(P3) + O.OO9ln(P4) .• O.OOlln(pS) .. 

0.OO2btrw) + O·OO7(~V) 
Ws = .. 0.062 + 0.022ln(Pl)" 0.010ln("2) .. O.OlUn(PJ)" O~006!n(P4) ... O.OO71n(PS) + 

0.0141n[W)+ 0.062( ~V) 

CaJculatiQDofDemand ~ystemsf~c tx:sf 
Calculation of first smit' yields: 

InTEXP = 10.51 ... 1Sln(PI) 

Including advertising in the first stagG 83 8 min pammc;ter yielas: 

InTEXP= 10.26 ... 15 In (PI) .. • OS In ADV 

First stAie including adyc;rtisim: as a Ibift RQfAllV!ter Al bptb staiCa 

InTEXP = 10.46 .. • IS In (PI) ... 01 In ADV 

Calculation ofl~QmJ Itage yields tbe resyltjn~ c2>R:Dditum sbWG s:QlJDtisma. 

WI .. -1.24 - 0.13911l(Pl) + O.l64111(l"2) - 0.354II1(Pg) + 0.630mm 

W2 .. 0.034+ O.OO6II1(PI) - 0.023bt(P:z) + 0.031bt(P3) • 0.014bt~) 

W3 = 0.462 + 0.OO81n(pt) +O.066bt(P:z) - 0.088bt(P3) + O.OIo(!Wl 

where 1 = United States 
2 = New Zealand 
3 :;: Australia 
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IncludiniadYeni~in8 at tll$? ~smd slAG yitfJ4s; 

WI = -1.23 - 0.1S91n(PO + 0.16S1n(P2) - 0.3S41n(P3) + 0.6303m(!W)- S.4, ~V ) 

W2'" 0.033+ O.OO6In(pI) - 0.0231n(P2) + 0.0311n(P3) • o.o143~. O.U'~V) 

W3 = 0.450 + 0.OO851n(Pl) +O.06581n(P:2) • 0.0884In(l'3) + 0.0098 m(!W} 1.78~V) 

IncltKlini adyerti'sinu ot both stage yie1d§a Second stJI~ 

WI = -1.24 • 0.1391n(PJ} + 0.1651n(P2) - 0.3541n(P3) + 0.6303Inrw)- 1.85() .. ~V) 

W2 = 0.033+ O.OO6In(Pl) • 0.0231n(P2) + 0.0311n(P3) • 0.0143Inm· O.06'~v) 

W3 = 0.455 + 0.00851n(Pl) +O.06581n(P2) - 0.0884111(1'3) + 0.00981nm -0.95~( ~v) 
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