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(1959)simpkuc ·motW·..., ... ·soIutiQutorQ 'wI(Ic. 'dftp'of.pcu • .u. ~lt.iplO 
commodity·pcob1emL ~""'modd$ __ "'.wicWyJJaCd.I,lpp1led"". 

l(eyupecgMd~or_~~~...w ... _ofipCdftc~.; 
dUpIIJa'Clftbe·~_I",two·~ •• ~·~·.w·:. 
m fiprc 1. IA ·.dlendc*>C .. of6efiprc, ...... tupplyfor.·~.· :t.dedw4 .••• ~ ... 
diftt:nmCCbctweea dIe,., •. dcmud .~tl"rq_Silec.ktI froln·" 
reJbtcuOftty be 'dcItorqiCQ .2aftcttrl.llpOdltiol. dIe~' ·cxcao··., ~. 
(85.+tl2> il cbiwdby .... ,~QOItIIO ESt. Atll • .al·~iI.,a .•. ., 
derivc'thc ac:ea darIaId·f~ for.·I"CPoa1 

Equlh1ldum iA this moddiJ ·Idtkved .• ~··the primary.aceu ~f~ far rePoa 3 
cqual$ ·dte,dcrlved CXCCllsupply f~ror rep' 1. Tldsresu1tJ·1Ddae equiliW.- traded 
qUillticy (~li). ·where·the. primMy exceasupplyftmedoaforrcakD lequ·. tic· cIcIhrod·excea 
demIad twclioftforreP..2(ED2-'n).BquUibriompricelweb · .... rellte so_~ 'primIry 
fUftCtioft oftbc two qiouin ·thilt1'IdcacctioD.dtelu.1aemue 1heIe\'eJsof~ .'("1 
and~"darIaId quantities (y.and y~i.RPOUlud2..11 eara.be Jbow'n." equWbri~ 
coJudons in the ·above· model·BJ·abtaincd w~ • func:UoQreptaalda& tbc· .ueabelWCCII ··the 
cxceu demand II1dsupply.~ is It·muimum., Addidonllc.ondidohs.~wi,th this 
muimumn· .. ·thac soItdioM .SltilfythcsupplyliDd demMd functiolSia ·tbctwo "_and 
thatthc pricediffetattil!·beIwcen themil.letld_or eqUlllOtbc t:rM$fer COllI· 01V.TtJsls tho 
~venion .~._ mpMiI1 mcdeldisplaycdm fipe!. 
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Three. aspects of the standard spadal··modd ·.11001' primary iftt.aat·iIl·~~. PInlIs the 
principle of homf)gtMlry .. Buic.lOthc model ilthe.l.S$UtDpdon_the,~l7be.,·ndcd 
between. tb;efOJions ishomopncousin IbcseftJOtbIt.dle· comtnOdity 'from MY_ rep,n.b. 
perfectsubltitutc. for·the ~ity ·front.,., otherl'CPoo .inlbe,~.1D ·Olbcr· 'wotdI.. the 
elasticity ti subsdtutiOft between the, produce of .any nvoreJioaI .is .. one. :8vcninmuld .. 
commodity .formulations. (or example TtbyamaudJudp (191.1).t~*"~ptJoaof 
bon'q:encity issuictlymalnalnedu no tnrdefs··aUowed·~ COIl1OlOditiel. 

Secondly. the 'law of ont:price' ill1Iumed between uadinl rcpons. Thil 'principle is 
represenccdbytbcarbltrQ,e colldldotuiQ tMma~ modcI.whitbrequiro tbe prke. 
differ:ntlal·bctweenthc itnpordnl",'oolftd tho cxportin,rcJioa 101» _ ·mote· ·.th&n.the unit 
transfer costs bctwetnlbe twO reJioos.. 

A third .up:ctofintcrestis the .. Jrtctkm oftrQde. .ADy pair of re,lkmsintbo '~JPdill 
modeJCIJ1not simulWtCOUllye.'q)On the same commcdi'Y 10 eacbotber .. )n:Enke's(19S1) eleetric 
ana1()pc, •.•• by rcvcmnlIhc· usual butaniftcillekcuiclleonvendon ·tbltcmrenl.t1owsfrom 
hipto.lowvo1talcs ..... thb'aspect wu •. Imlddkd 1$& ~·oo tbe.cummt (wlogous 10 

commodities) 10 flow oal, from low 10 hip"vokqeI (priea). 

It is·araued in thiI'paper thlt ·thesc.dtree ustmtptioM of·tho aandln:l model 'are unsuitable to 

.~ the nature fA theiAtemational·b'Ide in wool. Bcrrda,1nmindthat tfU·JK;pc:is ··timed.at 
pnwidinlzn outUfiCof amodc1.rortheintemationalwooliad'Ulby.thc~laiveninthe 
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.plFwUl·bQ·OQdttdifF~rl_ ..... 'fotCJUill~e(ll.~fftrQ"of,60 
_4ar4ltlOddaloftiWi •• ~or".~"""lOf~.~ 
·modeL 

The JD04Q Qf ··abo intomltkKW 'WOQI iadultr1" ·hPed .•. "f~~h.Wool'" 
commodidMarc dcfiQc4~. to .JIIo.l'NJot ........ of '~ •••• tck ,$ip1ftCU~ 
iD~ tqdin.·.~Grtt#1.WMIl·. ~ •• ~oo. .... ity.tiual .. ~ 
IClHU'edwoolil"'· produced. Thb·is "~Jq., .~'"'Hr. 'wltlch k .l\t.tthet '~to 
produce woolYflnl., WOQI,)Wftil tbcn,poc.e'""' ___ "'ICbrkI.WDPl~or 1t/lIf4~ 
Wtdq,)1tUIf" Woolfabdcsare ..... ., pGducc~~WQW~t~· ,~ot 
wooUa. ~.OfcoutlCt some blendinlof'woolwithotbcrfibrclor. tIbI_.~ tM 
yam proccuinlstI3Coawatds.forth1s'JeUOablendod'WOOtlat~'*_~ lObe 
'woollen'if tbeYeoDWn.1c&st50:pc:tCODtwool .. 'I(!poat ~,··tQ·ClPF1a,~ 
and ·trade for purposes ofthemodcluo A..,SnUl, NewZea1anc1,SOutb Arrtca.~tma. 
Urupay, thc United Stases, Jlplfj. ·the Soviet Uaioa.ClliDa.tbc Unia.1K.inl~.WOJt 
Oermany. Iwy,.fnmcc. Bc1&iwn.andtbemtoftbowodd. 

Each of the wooUeoeommoditieJ just dermcd is ftOtintemationa1ly~ .. For example. 
IfCU)'wooi from South Africa is not Ipcdect IUbatltutc ,ror'New ZeIJaad~y 'woo1. 
Generally. the ~·fibre·froInNew 2Wand.iJ ~for.earpet lDIDutictl.nwbllofmcr·s.o.M 
African 'combinr woolilusefulforhiah ""appuellike suitin,. (f1 Arcy, 19M). Anld. 
Bem:ud Zwan (1989)·showed tIW filxeJenpb. diamcterand VOJ~ cccentlCC4W1tJarJnQlt 
of the variation ingreuy wool prices within AulbUa and New ZcIland. Tbeac ebll'lCtClUdc 
differences lecdduougbtohilMr level, ofprocessinl, compoundcdwith bJcndin,.JDddedp 
differences between rums in difrenmlcounlries. As a Rlwt.for • commodilY Ukewoolyant 
wllich is commonly 'lrIdedintematiooaUy,the diffcreaccsin chll1Cteri$ticsofagm,ltc 
production from different COWltriesmUesuch conmodltiel quui .. homopneous. 1biIpoint of 
view ism Uocwitb ArminJlOn's (1969).theory of demlndforproducts dbtinpisbedby p!Pol 
production. Hcarped .. 'utthe auumption.ofmerchandWsuppUedby dift'erent eountriesbc1n, 
perfect ItlbsdtuteJinintenultionalU'ldc would appear to be neither realistic nor attractive 
theoretically. Por the purposes of the model it will suffice tofomWlydefinc • quasi ... 
bomoseneouscommodity II ooeincludins varieties wbicharc secminglysinilar but_imperfect 
substitutes. with a less than unitlt)' eluticil)' of substitution betwcenany palrof them. 
·Econornetricresults from theon-,·~nIJaCUCh show that diffcrentSQppliefs(of $If .peuy wool) 
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r~ diff'emttdutk:ides of&mandin~·IIDlC(work1),mark~. "Nehls ~tto 'SIlppoct the 
mlintainedbypotbesis of iq)erfect lubadtutabiUty. 

For Uldein anon~boruoIcneQU$ iocxI.il docs not .... ~.to ~ ·tbe·1awti one 'price 
simply becauso·n:Ji~ aWQP·.~·dUfcrendall·~_onlbely ~nJ Olltl'lnlfcrCC)(a. 

Qu.i~bomtllcneous SQOdI .provi.cIo.~J1ilht1)'· ,diffcreat Icv.,i •. qfpd!ityutiSfaeuonto ·the 
consurner.·hcoccanltIlian·wooUal.Qitma)'~ . .aldUt".pdCeiiQQi_Of.~, 
EnJlisbsuitevcnwidUnthc samo.DlIfk~ ¥or CXIJl1)~~1 to .d~QDtbA:upllva1 ... 
for tQded. 'Uamin 1981,tbe '.YCIJI~t.mit to-b. '~QQfor wool· yarn bl '·~Ulti~ XioJd9m '\VP. 
1.$13,592 and .tbe· conespon4inl c~i.r~valuos for'&anc;e . .s ~1'MrC A$18,982.pd·A$6J616 
,fC!pectivel),.Allbouah ·d1eUnbedKinJdom.~pgrtIwoolJ.m '., ,J>odl fratlce.an4:IW)'t it is 
\Ullikely tbatsuch prb d.Uf~tiatl can ·flo_1)' ~. for by trJ8I(cr ~ It ~.'a1" 
be noted that.traclc flow. from IhipcrpricedreJiOn(UJd~l(lnfiom):tQ·.~·.pdQ¢4.tt~ 
(Italy) doeInot confotmto me Jrili1rqC ~dQm ~ eariicr.A$ ..... lof·.uJbis.tbo~ 
rcquimDenJ~~& to ll'bit1Qc conditionsinquul .. ~COIll11lOCIityJ'QQdeuu. iJ."" a 
panicularprke diffcrcmillfOC' ~t .. 6om one .upplyipJregjoQtoan~:boeql1Jl··~~er 
costs. Under these conditions. supplies from.liven~pon bavediff~t $UpP~.'" 

Continuing with the above example, even tboup tllo UnitedlCln,dom ~ .. 4«) '.~. of 
wool yam to Fraooe and 700tonnesof wool yam t()Italybl 1987 • Francc.MdlttlyJlIO e~ 
1,432 and 557 toMes respectively 01wool,un to tbeUnitedKinJdom.1bi$ofCOUl'SCisnuulc 
possible bytbefact that wool yarna from thci:e counmci bavedifferentCOQlpOiitiQlls ofwooUen 
and W04"Sted ya.rns. $punfrom dif{crcnt qualitie$ of top ·and c:.,-dedslivcr.SuchcascJof 
simultaneous trading in the definedcommoc.lltiesb:tween .Wrs· of COllntrica are' CC)JlUllOQ'inthc 
intanational wool industry (seefonhcorning WooIRC$CAJCh .Reports). 

SWisdcs·that have been compiled on the interna.tkHlal wool indumydsoJ"eVw t.wo more .aspects 
that are uscfulin fonnulating an appropriate spatial J'QQde1 for the iudu$try. These are the 
relatively rUled natureoftbcinput..output rclldonlhips in wool processing wbenmeasured in 
pbysicaltc=rms and therclatively constant export disUibution shares for the definedwooUcn 
C()P.ll1)Odities. 
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~va,Udit)'of,~'~gf~·~~~pabotw~wQOU4minpu,tJ.~Q\ltpuQ. 
WQ .tQ$te4 .. by 0ui1ll4 (ltJ77)m .bi'JlQdyof·,~·.l~MWoolJrml.J$tr)'~,S~bg"$\Unption 
~.tbatfor.aivet1~tJy:the ~qf.~.i:lPQt;"yW®lyam. ·thltis.~~·.p" 
umtof .QUtpult .. yofwoo1lcPf'~ 1I1<»U~tiC~ ov~t .anumbor:"ofy"",« SuCh, 
p~t«cQllld be sipjf!cant11~blnle4: by tmljor c"JtlI~ 'bl:in411SJri~:t~tU~ d~llp';.an;4 
tecbntlJoiy. Howovw, for.a~~tr)'·.~~· bo.Q~ ~~bmle.~.t1\ltllbcf()f 
y~rdlertban •. ,".mpid~,ThiI~"becm~~~)'fotau.$UlF$ 
ofwoolproccJSln, in diffenmt~triea, 

Export.~ werocalcu1atedfQl' the t11ldeflc>W$. in WQ()1'1I)d wooUtmptQdgelS~n a number 
of countric$ (secforthcondng Wool ~b RepQn$'·for det1U1,). For *'h 'floolkm~ty 
pr04ucedby agivenc;ouotry, prodU9tion WQ split into ""portllld domelti~ consUn'lPUQIl 
components. Thetatio of each of these~m~nts .tQ wt4lproclUQd.onw"'fllen~ula.tr4. 

ThescrauO$ were found to bcfahlyconshlntfor ·dto years 1980 to 1988" Sioutady. tboc~ 
dJsu:i ...... ..: ....... ",:I.A_' ........ 1_.1 ... -..;1..." .. of ' . ~t--2 ............. 1 ...... ..: ....... :--divi..a....:ab ......... 1 . ~.~~~~"'~Q.f4UO .. , .. ~.to.~&l~~~ ....... ~.ry~ 
e,;ports •. ~ calc:QladonG ~re doM·for ~lt ~ty in ~bpnxluc:in,.··. country. over the 

.' ~" 

1980 .. 81~Qd. ~se &hues were alS() found to ·be·$f.1l'Pti&inJ~yCQQ$"' .. t overtbcped~ 
cX"'¥cptions beina export sharestotbe Soviet Unton ·and·Olin. aP4fortra4e flow~ wb~ ,the 
average val~ of such ~ was lessth~ 1 per ccnt-A ,papblcal CltliIJlplQis,~tcdiuFi~ 
2. 

The criterion used in lS$C$Sinatbeso shares wMtIlocoefficicnt ofvari.tion (~'rano of .standard 
dcviationto tbemean.). The value fOf the coefficiMt ofvariatkln whJch tumedoutto bcgen~y 
well under 0.5. In fact, wh~ large exportsharcs were involved (say wound 10 per CQDJ),the 
coefficient of variation was very s~, genendly under OJ, This indic.~s vcrystAbl~export 
shares. Studies ,in intemationa! ttadewhich $ ~. on ~c·$h.es ·tneUUrCdaaexpott$to a 
panicqlar country 1$ a share of.tota1~ppli~$Uggestth.tlucb ~s ~reWedtofCla.tiw prices, 
for cxamplc.lliandford (1988) reported rc~vc; pricestcl be asit;n.lftcamtdelemllnantof,cxpon 
sbares ,for acncu1tuml expottsfmrntheUnited States when us!ngquarterly data, bqt Utis 
relationship disappeared when .using annual ~ 'J."Mcentral point b tbat.altboughtbcanalysis 
is of a different type of share (different'frQrn those ~~1 ,*",in U'adc sbare 0l0dcl$). it is 
possible that export d.istribudonsharcl .11"0 dependent vponrelanvc prices. lIowever. dlc 
obsented Jack of variation in annualretativeprices forinternatiOMlly traded wool could be the 
.rcason .fottbestabUityof.dle calculated e~ shares. In any case, for purposes .ofthc current 
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modelling effort, it seen1S reasonable to usumo th..rannual cmq,ut of a actin" w~Uen 
commodity of I. aivcn~1Jy b distribfJted incon-'t~ .. ~s .tbobuylnl 0QW1trie1. 

Olven the above five ij)CCialcblQCterisdcs of Ute in~~woolind~,.n~wmbo 
made in tbc remainder of this paper to formlllatc r .1 approprialC spatial equUibri\lm .mode1thlt 
incorporates a suitable set ofusumptions. 

In its mathcUlaticai form, .. net revenue formulation of a Gtandard $pltial equUlbriumm04.,l 
consists of the foUowing: an ob~tivc function e~~ as the sum of .u thc'deJnand~~n\JOs 
less the sum of all supply COlts and transponadon COSII and a $et of·~ts. wblch JfAuUc 
that the demand and supply equations be satisfted and a .~ fA arbitJ1lSeCtlQdit;ions that requi.retbat 
$patialpricc difT~nlia1$.1n: less tban or eq1lll tQthe transfer eoits~ ~ C$sen~ JllOdifi~fot 
t.'le quasi-homos~neou$ conunoditycase where the sllpply isquasi~hQCnQiene<m$&U1d jixed 

export supply sh?m:s aue obIervcd is to ~ alC~ supply down incxpclrtsupplyfunctlons. 
Assuming Jhattbe coc:fflCien".Qf tile sllpplyfunction which applies to·~ w~ ofre~' supply 
also ~pply to lite 1r$de$hares then the export supply fulWdoos can be derived by weisbdngthe 
ovcnlllsupplyfunQtlon by the tnt4csbare weights. Thus, if th$llpply function fQf~sioniis 
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where Xi istbe supply quantity 'Corregion i.and pib .the;. $Upplypti~~fcr re&icm i, Md8i tmd1i 
are intel'Cept and slope parameters tbentbc export $Jpply funcUQn forth~ flow fromf~glon i.m 
region j. Xij. will be 

(2) "ij = wij(8j .... 1. Pij) • 

where Wij is the export sbare for the trade tlowbetw~enre~ons i ltldjiQc1udinsthe flow'fn:m1 
the domestic supply to the dotnestic deraand and PiJia tbcpri~fQfthc p~Qul~CQmm04i~ 
quality suppUedftom region i tQnteet ~gion j's demand. 'fhe cl'portsblll'Cs fQt ,. aiven~stQ" 
should sum to 1.0. 

where )'i is the quantity demanded in "mOO i, Pi is the demand pri~e fOfregiQR 1 and· ~.Ind Pi 
and intercept and slope CQCffiments for the linezw demand .-elation3hip. 

The relevant vectors and nmuices of coefficients IA1'C defined ~Iow where the tijtepteRnttbo 
transfer costs between regions i and j. "1 is the sqpply quantity in Teston i. Ylis the c:lenwld 
quantity in region it xij is the quantity sbip~ from Ngion i to region jt Pi is the ncm .. n~s.tiv~ 
demand price in region i, pij is the non-negative supply price for the quantity suppli~ as a sbare 
of supply Xi from region i to region j .and (t)tj is the supply distribution shareofs1.lpply Xi sbipped. 
from ~gion i to region j. 

al 91 tIl 
CX2 82 tl2 

u= 9 = T= 
• 

an 9n 
tm 

(n ~ 1) (n xl) (n2 x 1) 
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(012 

The basic $tnlC~ Qf the net soci~ revenqe fQP:nPl~Qn of m~~~tilllpfQl>l~Pllla$ ~nQlnlin~ 

by Taka~(~ Md Ju4ge (1971). In the formula,tion ()f tltee.xport $ha.re modol Qutline4belQw ;it 

has been ass\lm~ that the pn:tblem lsa 'regular pJ'Pblem in whicb the ~gul~QMC$ QfJ.egAtive 

supply and demand prices or nea~ve demand 'Ol"$qppl)'q\JAAddes gau ~ 8.$sunwO not tp occur 

(for details see Tak1}yama and Judge 1971). This assllmptipn ~ely simplifies the ~ael>ra ~d 

reduces the problem size but has no impact on the generAl natu.fe of t~ problem 

The maximisation problem for the quasi-hOmQgeneous ~tiQl equilibriUlll model is expres$ed, 11$ 

Pronlem 1. 

Problem 1: Find ( (fy' pX' X') i!: 0' that maximi~s 

(4) 

(5) 

(6) 

Z = (pi Px' X·) {[.w~ye] + [~~y .o~~w "if] [ ;~ n 
subject to 

[ a] [ .. B .OY][ P ] 
-WO'ye + .. ' -{I0r)W I p.' ~ S 0 

.. T 0 y -I X 

and (p' PX' X') ~O' Y. 

The objective function for this problem consists of tbe~venue from the consumption of the good 
in e~ch resion less the supply costs less the transfer cosu~ This objective function is then 
subjected to the constraints that the demand functions must be satisfied. the n2 x n2 share 
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w~l8htt:d ~"J'ply f.mctiQnsnlust ~ sati$fi~ a,nddtc sp.dJl pricinlJ f:ondiQQfl$ ~au.!)fied. The$~ 
c(m$mun~ canbewriuenMfQllQws: 

(7) q-Hpy· GyX ~ 0 , 

and for et)Ob of the trade t1ow~ be~n ",&ions t lQdj 

(8) mijei ~ Olij'Yi pU + Xij SOt 

(9) Pi" pO S tij • 

The essential difference ~tween the sumdard $plltial ~QUiWium model EUld the ~ s~ m~l 
is that there is a specified supply function fcreach specific mule flow. 

The existence of an optimal solution to this probl"ms depends on the ,roblem being a weU 
behaved convex programming problem. As Takayama and Judge (1971) have sbown. th~ 
standanJ model is well-behaved and since only linear constraints have been added in this model 
the same will hold true in this case also. The rust order conditions for a optimum solution to the 
problem can be obtained by differentiating the Lagrangian function cp for Problem 1 with respect 
to es::!: of the solution variables. These conditions must hold at the optimal solution Vt:1bleS for the 
primal and dual variables. 

The Lagrangian function is: 

[ Al]t{[ a ] [-3 WO
y] [pyll 

-~: -w~ye + G'y -(l®~)W I P£Jf • 
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(11) 

·1Ud 

(I') di.o) ~ 0 • 

where 'utttc 'veaor of primal -.",ud J) .Jk ··~of .,...,~, .. ~. Ll ... -
muldp1iaL n.. 

A.~.pr~.(lfllfjlstlulof~b·" •.. _·~P.D~f"·fraat. 
·$pCdIJ.Ibw.I~u_tl"'~'~···~'.'."'(ll) •. At$O. Ii, tH 
~.t.··VIJQe of dtc 'primIl .. ,... .. 0{ ;d»e.~."'" equ.II .... 'pIrtso tWttM 
ow:nI. w.IIcctthe ..... h~ 

·TIIe· rDt~ COIdidoMirMlklltdby eq~(ll)" (12) ·eM. be· .waalDltket 
~, '1'ho:D·**·.Qft.bciMapRtcd).,".~Y&1"(Q.dwR(of,~·\Vi. 

AI .• ;theftC1Ot· or ~ pdtu.1,: AS ... WCIOr of"",·.prkak~ a;Jutbt, 'WCtOrtl 
iNan:Jioti.l ficwJ·Ot_~_ At ___ Il'''_'wil,lDMdIthe.Pclpd1Ml:y~ 
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~.(.)+~C. (X'ax) 
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tlm\'£··~··~01· .... ~ 

In the paper~ a spadalmodcttortrlde in quui~bomopncous earmnoditi:s.hu '~Ipedfied u. 
quadradc~!ttkalprogmmminlproblem. As1mplitled.sampic problem·WllfOtmu1a~·and 
solvedusirl, t'lAND-QP (Cutler and:Pus. 1971),1 quadrlricpropmmin, pacbJo.Asin a 
standard net ·sociIl revenue spatial equilibrium model,the optinWaolution '10 tbcpdmall"dual 
probIcmhQ been .. shownlO Jive IZCJO value for theobjeaive function. 

This quui-homoseocous probkmisteadily expand:d to IIkcmtolCCOUllt the transftmlltion ofa 
rawmatcriallOa proceasedproduct _. COflIUInttnnlformttionco;afficientlandfoUowin,thc 
ac:tivit)'analyllsfonnwltioo of TWYl11lludJu4,c (1971). Jntbilwaythc problem of the 
analysis of the wool processinl1C(.1Or can rcadUybe includcdin such a model provided that 
eatlmatcscanbc·1lUide ofthc trl.nsfOl'mltion coetrlCientl·aod· the COGt,of~J. Wberethere 
i. conskknble uncenaintylbout these data sensitivity analysis can be cmiedout. 
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In 1m lntemadoul .tnde·eontexte~ch..,.e; J'lt¢s are.importaOt~ TheqlJQi~~leA~. 
commodityveraloll of the spadaleqttllibrium model lsR*li1y .. IdaptedJO,iJE1" exobaQ.e .... 
(MaeAulql978), uwe11u...uT. (bpdl.&edoraclvalomtl), Cf.1.1PUtdvc.~QII.~. 
variety of other poUcy inlUUtDCntl. Further,ifl( .W'UO .. ~ lO '.~. ~RQn"U~ :deman4. 
supply·&'DIJIattrMlfer·f~ 1heIc~brJ .. ~1Dd JOlv~.(if.~doo~) .. $in, 
.1'tOR1ineart\~ver luchMMINOS,(Faka),IQlI.lldM.cAull:yl990). :PoUowinl·dUl;~ 
I~b ,itwouldallO .-=n.'U) 'bepoQibloto ~.f~tion.·wbicb·~· i~~ a 
deJX'ockmceofthe~. slwaoa lbe eodoPQOQly .~pdQea •. ;I$ues ofthc. ~.~ 
anduniqucncSlOfsoludcnmay,howcvet,·.thcQ· ... tobo~OQ.~by.~' .... A 
furtber·1daplion oftbe ·tnOde1·wbichrnay.be ~·la ... ~.iI.tt.COIn~onof 
~ shuesforsomercp,nlu ·~.ta~~of .~ 'U1Clo'f!QWI with 'C()Qlpotitivc 
detmninationofflowsfor·Qtberrelioul. MWCU, '.tbea;.'WOQI4 ·~to '''''.!nQ JCJ0n why ··Iho 
tnOde1 wouldnotfonction ,eq,aUy woUwitb ·.hnpott·traVle .sbates'u ~,;fIlhot \dlan:~ .~xport 
sharcsuO\ltUnedin ·thia.~. 
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