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Julian M. Alston and lames A.Chalfant 

Paro;ntetrlctuts lor strucnlJ'al change a~ condltl(}1J(il on the Joint hyptJlheSfs of 
jimctlonal/onn andolher aspects of the model s~c,1jication. 11d$' problem is 
often durtgarded in demand (.ma1ysis~ f]sit),quarterly AustrQIl(m per,car'~ 
consumptiGndataonmeal (beef, lQmb; park.tl1tdpotdtry)/or 1970:210 li8B: .... ~ 
~ /oJmd consistency wilh stable ,prejerel'll:tsUJing :nonpartttnttricteJlI. highly 
significant seasonality and lrends with the Ltw/Jel,AJDStmdU11I1$!og lTWdil$, .and 
slgnlftcantseQSonalif;J bw no tfends with a RQ"erdalnmodll. 1bt ,specification 
diff:t...-encu did }1I)t affect elasticitie,) much. Thttrendsp.re quite large 'and 
~c()nt»liically important .. 

MOnle Carlo evidence indicates that jUnctlonal/tJnn specffic(lf/on err(if$ can l1tn 
10 subsrantialincreases in tht probability of ./ittdingtrends w1u!n·thty.1'$IJ 1U)t 

present in the data gel1.tranl,g mechanEsm,-butspecljiCation .erroral$o reauceslM 
probabilityoffil'lding trends mmorein the data. .1'ht$ AJl)S tntJdI;l kJJ4a hf8h 
probability of jindi1f:g trends whzther they were prtStnt or 1Wt; tlrellotttrtlorn 
model had a lower probability o/finding trends whethtJ~ theywe,.~ present (jr lWt,. 
PreviOUS studies have questioned the powero/nonparamelric leslS,. 'The power 
and sign(ficanceof parametric tests for structuralc1umg~is auocall(tlfntQ 
question. 
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ACCOUNTING FOR CHANGES'JN"DBMANJ) 

And fls]ewerJ!llilureoj'an:tconomJcpredictiona sht;WinlthiltttiSle$ltAV! 
chongt4? . Not qUittt Cha1lglngt4S1ts can invall4alt" pred/CliOIJ,lHII IOttNIcan 
amistaktn ./lMlylls-tM 1I4111CI ()IStNf'teOlherlmpoflantvarJtJb~, •. lmproplr 
formulalionf)j'tMthtt!fY.clumsy staJIsdclilte.chnlgUt:. '71~economlst .lotiks/flr 
thu~$()un:~ of failure .muchmore 'often .dum. htIOOl:s>/Qr .,m, latiN. -
simply btctl~,heyh4vebe'n fowullobtmtJrepr(i¥blt ·thDnth4nglh,/(l$tu. 

. - 0.1. Stlgl,r (1966, p.3P) 

Further, tM sJncijicationttrror lellVU no tract ·o/llItttll prut/'ICI, 'ThlIMihDds 
(1/ stlJllstics .41, qultt properly, -:lIIthsqmplingtrtors aJ()nt,tD'Id' .CQ1J11iJIk 
t-tpec1e4 to 1telpwith owrs.W1w~thestotMrsart$trlt1us,·4$WI 4l1kll.w 
lheyusually are,thtrels nopoinrin conlinuingtotaik ultltively ·much·ti1x>uttM 
(relQliVlly small) samplil1gtmJr.Totlo St!.,(JSeconcrmb1s ;oM oiher ,quantIjle7$ 
do nowadays ona massive scale, is .1olmilQle Ihedl'fliJk Who .looks for hll'walkl 
under the l!Jmp postbectJUStlhe: light isbttttrthert~ 

--D.N.AlcCkiskey (1985, ,.162) 

Itapp(a1Sto be widely~neved that there bas been a sl,nificantcbangein .eonst1t'net 

preferences away from red meat duringtbe 1970$ and 19SOs.~y,pcr c.,pitaconsumptiQn 

of beef has declined and pcrcapita consumption ofc:hickenbas n$tn" The ,mostcomnlOn 
explanation in the literature (and in discussions we 'bavchad) is that ·consUInCll have become 

Dloreaware orand conamted about the health consequences otdictand~)'be1ievetha.t~wbite 

meat" (espcciallychicken and fish) is healthier. The industry basresponded~y .investing lnn~ 

product dcve1opmentandpromotion campaigns man attempt to restore demand for .n:dm;at~ 

This is not just an Australian phenomenon. Simiiar changes ,mconsumptionpattemsbave 
occurred, for ins~, in the United Slates and Canada, andtbeindustry has .responded similarly 

in those countries, Agricultural economists .havenotneglettedthi$, question. The~ !have:~ 

a largo number of studies that. have3ttemptedtotest for and measure structu.ral,dutnse in meat 
demand.' The .resultJof those studies are 'mixed and opiniOll remains divided. 

OUr interest in this area began with a paperpresentedattheAU$tra1ianAJri<:wltU'll 

EconomiC$Socictyannual conference five years ago (CbaltantPd Alston, 1986). 'Our 

contention thm andio a series .of subsequentpapcrshas beentbattbetypicll$tructural cbatage 
test is :a joint test of the hypotheSis of stable prcferenceJandallother :aspectsof the 

specificatioo;theref'ol'espeeification elTOrs could lead to false fmdingsof ,structuratcbanae.tn 

an artic1cthatgrewfrom our 1986 conference paper (Cbalfant land Alston, 1988) MUsed a 



nonparamelrlcwstingapproach 'thatavoided~,p1Ob1emofspecification IS ,IJointbypotbesis. 

Using a ,tes¢ dev~\)y Varian (1982, 1983), ;we fOl.lDd that, lJ.S~ 'andAustraliaA pet. ,eapi~ 

meat~sumptiondatacou1d :havebcen gcn~ Iromstablepref~Q4, thIt,tbercro~, 

anyconclusionsfmm th4'Cditl;:tbat . bateS have ,cmm,cdmu~dcdvc ·rro.nJeStri~Oft 'the 
natureoftbe ·demand.equations(e.g" .lO.he ·ofthealmost ·ideal·"IOPn).~ 

One important caveQtintbat $tudywasthcunlmown ·po.-oftbe '~'.: 
Is the test capable of detectinB~'es in tastes :insi,nificantly ,~ dtta"Wesu"~ 
imposing prior beliefs about elasticities 'I!II wayofincrednlPDwer (as opposed' ,to 'im:posin, 
an ad hoc functional form). In a more recent paper (Alston and ChalfanJ, 1991.) ,~ .. ~. 

the power question more 'system..,-V:<!ally. Usin,)AonteCarlo iexpm~t$we ,fwnd ··that. :~ 
probability of detectingastructul'a'L cbangcwiththat ·test 'wasmtbcrtow(say 2S toSOpcrcent 

for I cbangeof'thetype Ind magnitude suggested )), MoscbiniandMeiJ.kc(1989) ;for U.s. meat 
consump!\ondata). In that ,stud" we also showed that typical par(J1ffltr/c'teststor structural 

change were highlysU!.Ceptible to ~-pecificationerror"Specifical1Y ,ertOl'$'mspecifica,tiooorthe 

functional form .for demand equations led to sigrtificant evidence of autQCOne1atioopd discrete 

demand shifts (Chow tests) when they were not 'presentintbeciatageneratiolmechlnism. ,In 

addition, while Canadian meat consumption data were consistent withstable.pl'eferences 

according to bctbthe nOk~etric .test rutdtheRottercWnm;.. det,Qsinganalmostideal demand 

system (AIDS) led to significant timetrends,Chow tests, and autocorrelation. 

Those results led us f.oundertake to somefurtber wotk onCbow tests. Ina third paper 

(Alston and Chalfant, 1991b) we used Monte Carlo methods to explQre in more detail ·the 

implications of functional form specification cmll' forstructuralc!wnaetem.We ,found that 

apparently inoccuous specification em>rs couIdltad to quite dramaticin~irlthe probabilitY 
of finding significant autocorrelation or asignific3Ilt Chow test. Further, the -nwdtnum-Cbow 

test was found to be quite unreliable. Tbesercsults held in a '13118" ,of .applicationsincludin, 

single equation models of investment bebaviorandmeat consumption and integrable demand 
systems applied to artifical data. 

To summarize, the typical parametric structural ebange tests (wbiCh mother contexts ,Ire 

used as broader diagnostic tests) seem sensitive to choi~~ about the functional fonr.$ for demand 

equations. Parametric models using Australia's meat consumption data (e.g., Beggs, 1988; 
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Martin and Porter, 1985; Chalfant and Alston, 1986) pl'GVi~,sorne (albeit weak)S\lpport for the 

structuml chanse hypothesis. Ontht other hand, n1lP~etric tests with the arne· .datahave 

not supported the structural change bypotbesis but, given ;lhe Monte Callo evidence on powtr 

of that test, it b not cleu bow much weight _hould 'beau.ched to thatrcsu.tt. If we believe .tbe 

nonparametric result, a question that remains is wbat is,thenawreof't!t.establcsystem of well .. 

behaved meat demand equations? 

As we1lu havin, implicatioN for structuralcbanse tests,specificatioo '.em»" eanbave 

implications for cluticityestimatesand other questiOIl$, ~Juchu w~,det1landisthNaet4~ 

by dynamics or seasonality.. The purpose of this paper 'i:s 'to iU,ustfJle '.~ :hWalusbla 
Awtralia!s meat eonsumptiondata. The empbasi$willbe 011 thefUnctiQOal fonnfor'cJemanrJ 
eqGations. though presumably other specification choices will have .simiJariUlpUcations.fiewill 

explore the tftects offunetionalfonnon various res\ll~ofintetestindemandstudit:$, 

'lbeDemaudModels 

There have been man) a :empts to estimate demand ·re1ationshipsfor '~ lnAusttalia, 
but to ourknow1tdgc only one of these studies (Murray, 1984)bu\$~yestiQltated .dJe. 
demand for t:lQtsin asystemsapproacb using 'the restriction$fromCQDsum~J' :p.,et~ 

theory ,,4 Murray estimated a total often .tternative~ifications 'an4 rej¢dt4alJ. :but; .tbree· 'of 

those \Ism, ·nested hypothesis tests. Mun'aY alsorej~~the remainina ~. modds - :tbc 

almost ideal demand system (AlDS),tbc tran$logand ,the~tJddilOl-usinl non~nested 

hypothesis tests. but she noted the unknown properties of tbeCox .~!n ,$DlIllsample.non1ineat 
systems. In conclusion, Murray sUl&esteathe ,\lscofattemaUvc data,SQC:R Q quarteJiytbno 
series, and the incorporation t)f dynamic components into ·tbemQdels,tO .~ ''If\OI"C; 

conclusively the validity of static utility tbeoryin thi'8lQof 'researdt. 
In this $tudywe treat meat asa wcak1y separable group in wbiChCQrlS~ptiol\of 

individual meat item$~sonlr{ onexpendinu-e onthCglOup andtbcpticea of ,004$ within 
theJfOUp. The m~ IfOWlpisassumed tocomprisefoutconlmodit!e$:beef, :lamb, ,pxk,and 

poultry. We$Wdytbe demandforthls.gt'Oupofcommoditiesusina quartetlydatafor~peticxl 

1910:2 to 1988:4. These data are ,.simu.rto those uf Martin and Porter (1985) 'but .theycover 
a more recent :time period and mutton isexclud~. s 



Asafirst,step. rwcapplied ··t.t.nooptrlJndlicte.stto .. dle$e new data. "Thm= l~,no 
violltions.ofthe GC,n~ Axiom Qf19ffAl!e lPtel~ ,(O~.to1he i.data f'ft: ;~~ :tour 
.rneat$ 'oxctudWI mutton:are consis~d' wli.;ha, ttl, ·~,~by .. '$tlb~'.y'~~ :0£ Vt • .u.~ 

behaved1*" capita/clemand.~\V'..ti(HU.'AsbWle ~~Qlf>f,~~Ultion'Utill·;not .. ~. 

anytrendl or,indlceontext,of q~y,~,seaso:Wptt'teml~ Tbl!J,dU$QQn~~t 

,~ctstheCOPlmon findinlthatquarterlY'~"demand eq~Qil$,8fe~',b)",~ 

and .seasonaJit)'.' 'lbe ~question ··that·this raise$. is '~ ,fa.rni1W'· OM; II;1be ;llOJl~cte.mlt.a 

reflection ofJow ·power of ,~,·~o .. is '.tbe ;PI.Qm$ic :JelUU due ;to~fieatiQb~'$Qr? 
Inorcb"to ~etbisq~on, weconsi~ 'four alt@lativ,e .demand· :model$~Two;of 

these, tbe almost ideal del1lllld system (AIJ)S)andtranslog,w<tt'eJmOJi, 'MumY~1 :prefeJ'rt.d 
models. 'Our 'UUrd model iSLewbet's(1989)modd .that ~nests 'the AlI>S a,n4,manslOJ ,moddS 
as ;specht cases. The fourth istbcabsolute price version Qf'~ R~mode1! .~ fOlU' 

demand systems are represented in equations (1) througlt (4). 

TnmslOI Model: 

,(1) 

Almost Ideal JHmtm,d System (AIDS): 

S, • '" ,. t." Y 1J1DJj + p ,m(!!) 
J-I .P 

Q) 

4 



(4) 

In these equations,·q; -= per capitaCQn$umption,ofm~.type i,P,- petlJ.Qitprlc:eofm~.t)'Pe 

i. M- .total expenditure$;e.~ capitaonilir four types of meat (itc., )1 '~'~,P~tand SJ 'I:' the 

share ofmeatt~ i in per ~itaexpenditureonmeat ·(i.e. ,S.- p~ 1M:). l1slnS ·these ,(ow; 

functional fOl11l$ we estimate Australla'$meatdernandequatlonslUld .~for ti~tlWld$and 

seasonal sbifts.indemalld and we evatuatetbeireconomicimpo~,FC)r each plausiblcmo4e1 
we compute demand ,elasti~tiesa')d .compare lhe,mam011JlIlodCls. 

Tbcfour moclels are "locally .flexible" ,functionalforn1$m ··that .~.;ue ·14~ .tC$frictiC)1l$ 

implied by ,the ,function upon the values thatclasticiti~~y 'talco, .. ;u .. ~y .~.PQint" Th~ 

t1exibiJity of ·.these ·tn.odels to allow elasticities ;10 vary with ,~ .. islinlitedonly· w~n <tbe 
~ters 1Uefixed. TbeRotterdam mod~l is nat 'nC$~with#UlY o{,tbe.otbermod¢l$.to Tb~ 

AiDSand,translolrnoclels $'C~. ('.aSe$intheLewbelrnodd:and ·,can .. l)e·impose4 andteste4 
as the ;foJI.nwinsparamCUlcmtricuoQS (as can be 'seen in ,equation '(3»: 

" 
JUI)S: .~ 'Y.N ··lJ • .. , 

s 



~\l$Ccxpendif;tUe$hate$$1.lm ,!Ooue.:,tbceoyari~ .~ ,(q,r ;l,he ·tuUS1$~ Qf 

eqliatJons iis1n,a,* .. an4 •. Q~equationl$~· forC$dmad9n,WA~ 'we ~~~~t lfRlte<t 
__ u ... _~· .. .• 1 .... __ ... 1.......... ... .... : ..... " .. _ .. .&......... '., .' 'Obtain· ",. ,. ..1:' ...... ':-; .. -.. .... ..;..: ......... _, . ',. 
J=Y!!,IJ.I.l~ :Jeerau.nS y ""u~ n:lr~U4~:J~~S, we.,.. .. .~\lm ~~ ~~9;· 
the ftfIl''!U'l'iIllf.H ,"'ft~:th .' ut·e .arc· . • t'l'Ii .the ;dr ice of' , ' JUCDNI'tati '.' ··,A .... 1 ...... l'Diari,.,.. '.' .~~'~~~"~ .e .~ .. ~ '.. .mvanan.w ' .. ' .. Q .. , ... '. w .' .. ~~M w ~~ \~~~, 

.1911)~Tbtqp8bout.w~.delete ·.the :eqlJatlon \tOtpog1tJ.yin ,the §tbna#on ~ wC·U$O'thOld.di.n." 
Up;r.estticdcHl$to~¢t it$~$. 1" ·.notout ,~onJ·wcimpO~b9In9g~tY~ 
~4in'JlPJn4symmefl)'teStricdon$:as~~ned,h)'PQ~,.tl 

Some ~UOJ:ll$Q. 
Twoi$SlSCSdlat atQseintbc·estimJtionwatrlnt ,sQmedi$CUWon. ;Pim, ,wJu¢is .$e·m'Je 

Of the in~ intheAlJ)Spricc'index(cro inc;qtlaDQJ1$~)Md(3»,bow:$boWd ·tbIt,~~teJ:' 

be ~timated, ;utd wbat;pl'QblenudQel it creatc?Second,wbat 1$ .tbe 'appropdatcw.ylO 
inU'Od~ time trend$ ·an!lseuo~ty :ipto$hare·equatioR$ ifld wlm~ ~.·tbQ~plica&l.n.Qf.tb~· 

choices? 
1ltcAIDS .ha$beenvery popularm reeent $tudie:J, :but In :PlOJt '~.' #l~ M,* 

approximate almost ideal demand $ystern";(tAJAlDS) 'i$u~ ,~ .~ ·.p;PfQ~ti()l1.· 'The 
LA! AIDS mooelll$e$ Sl()n~'$ price index(P*) in$tea.ciQ,ftb~ Au>Slnt!eJ.(p lneqW1UbQ '(2». 

,R. 

.s~~sPrice Index is: l4f'* -ES,lDP,. 
(",1: 

The same type of approximation balso possiblewiUlUwl:)¢l'$Ploro •• en~ ;m04~.. Usm, 
Stone's price. index ins~of the AIDS pri~,ind~in~w;tion(3) .)field$ ·.th; app~~ 
I.ewbel modd$ which neststbetra.nJ!Qgand !tlle1in~ .pp~~~ AlJ)SrnCtdd.W~uso ·.the 
"true" AIDS model for most of ·the wodcbelow. ldainl,CQtillv$tmtivopm'pO$C$,WQ.eIs<.' ,flY 
theapproximatefomu. 

~and Mue1lba.t.1et(1980a)pointedout tb;UesuUliUn, '«1.1$ litel1tclbetn>ubleJOme,. 

One waytheysU"~to.vQidtbis probltm is to .~ SfQne's hl~ jl$Mappro~QW.iOAto.~ 

AIDS price index. The dra~kof U\lsi5tAAtthC; Jineat,ij)Proxl~m«ld ~. ·not ,an 

in~le demand$ystern.AnOUler way is 'to&dle panUneter priQt~~on, '~Md 

M1Jellbauer (198Oa, p •. 316)$UBcsted ,dlit ",since this .coef~ent Car\ bomteJp~u tbooUtlay 



required for a minimal standard of living when prlees are umty (usually in ~ base y~; .~ 

the Appendix), .choosing a p~usiblc va1\le is not too difficult. "WhatUU$$¢Cmst.o flvetlookls 
that rescalinl theprlcc data, to create indiccs tbat~ualonebt abaseyw. aftect$tbeva1~ 
of ~ apMditu!e ·shares ~d tb=by affects .tfu, mod~and il$ pmJJle~ in • $lJb$UWivO W».y~ 

The third a1~ve b tocstimate tile full model with It" ~a .!tee paraJneter. 

Our conclusion from tryinS all three of thet 1pp~>$ inboUl·~ ~wbd. .J1\Qdct and 
the AlDSmodel is that neither of the t'ir$ttwoSQluaons i$a good one. 1'he tbinJ .on di.d, 
intact. prove to be soDlewbattroublcsomc: we.tearnedtbat cstimatirJ& (¥o~y ,~··be di~\1lt 

and leavinl it free meant that nonlinear estimation «»uld ~ $low a,ndthere$~g .~. be 

sensitive to starting value$. However. we did succee4 inestimatinl the pa.nun~ :and, ,liter 
much experimentation with startinS values, we believe wO foundallOb~P.Wtlm\lm mever, 
~.. 'The lcS$Qi\ was Dot to abandon the estimition ,of ~,bu~, Q.th~, tQ. be~nsciou$()f .~~ 

~ds and do much sensitivityanaiysis, 

In relation to inC()tpOnUingtrends,prcvious stUdies \1~g shniWdatilbave ~ndicatt4 

shift$ over time in per capitadem~d$ for meat using mode)$ ofth~type$ '~ingtried hmwiUt 
both Austta1ian data (e.g., AlstQnand Cha1fant~ 1981; CbalfantandAlston, 1986) and 'U.S. data 
(e.g., MO$Cbini and MoUke, 19S9and Mo~hin\, 1~1). T~dng fot$ignif1~~oftm\4I in 

demand equations is one approach W~ usc to test for .structpral cbangc ,(Qtto ;W$t $pe.Q~ti()ns 

given a maintained bypotbesis of stable4emand). 

We consid~red two alterpativ~ ways to introducctbe effects oftimc(tmtd$andq~ly 

dummy variables) into the model$, On~ is to incorporate $lM v~~lesas moditication.sQf dJ~ 
intercept tenns already in thernodels (crj's) Md to preserve the addia1, cUp mtrieti.ool ·pnihQ$e 

DKJ<Ufied in~ts. 1bis method enS\l~ that tlte augmented mQdell$.~mpatiJ>1e ·with .tJtt;ory 
bul it means .tba,t the effects of time JI'Cconfotmdc4witb the QUlerco",~ts: ()f tb~ ~,in 
some way that is not straightfQnvardto disent;mgle, The alternativ~ is simply .. lQatdd tentl$ 

~ly to tbe modelratber titan introdP"tbem as modification$oftl1e in~t$~1m the· 
~l$, TJti$ approach will ca\l$e the mQ4eltp violate symm¢tr)' restriOOQDSIc ,bpi it..i$ mQ~ 

straiptfotward to interpret. We opted for the fotmf"l..rmetbod. 10 ,~l1otUleftrst ~ 
eqqations fhisamfJunts to mtldU)1ng tbeintcrceptsacconiins tt); 



• 
., IS "0. + tJ,T + E 8,.QO • ... 

where T is a time trend $etcqual to 1 in 1970:2 and QDk (k=1,2or 3) .ate,quartedymtcttept 

dummies. The full effect of P'ends and seasonaUtyon shares is c:ompUc;ate6 MOiiItl)e inttrcept 

terms (the fAj's) also appear in the AIDS priceindcx. 

In demand models that have qvantities (or logarithm$ at q ... Uties) 2S ~nd~t 

variables, the interpretation of~nali~ and timelmlcfs is stJal&httonvard.and intutivc~ This 
is not so when sb.~equationsare eJti~te4 witJt q~ly in~1Wpt dpmmiC$ :andtr=d$, 

especially when the in~cnteJ: ina nQ~ fa$hion, In·the·~ .mQddll 'dlo 
interpretation is perhap$morediffic\llt. In tbe Rotterdamm~clwc·can mcAAte .~in~t in 
theequ.ation fOf«*n ,0(Xl, ant! doinB so impli~ cbanses inCQnsuQlPUonovC'ttim~(e.l. ·n.eil 
and Clementi, 1987). but it i$nQt a stnPsbtf'Qrwardtrend - it j~ a '~dbt ,th,e ·,~·S;4ln~. 

Sim.n.rly, q~rl1 int.erc.:ptdu.mmy variable$ will ~W~~ .. ' ~I~ in CQn$~mptionbql 
it iJ seuonanty in dte term ,SA}nq., To "p~f ~lty j,ndlellouemam.mod~, we 

includefQUt .quartedy mtercept dlJmrny~ables Inea.cbeqUJupnwitha,J'C$tri~tionlbattb" ~ 

efficients $um to zero within the .equation. TbUl ·Ule· aYsmenUXlIot~am mQdel is: 

With tb* spccificaUons,the tcst for seasoi)aUty is. test Qf wheth~r the· JUne ~fa~ml$ on 
the quarterly dpmmies ,(8 .. , wb~e iJ = 1, 2, or 3) .~ joinUy aignificantlthe~t {or .$iamfic:ant 
trends· is Po· 't$C)f whethe,rthc three ~fficiMts ontrend(1'j,wJt~~ i .~ 1.,2, (ir ') .aroJoltUl), 
signi~t and the .~ for $WOflality and .b.'elldsis~, JQit)~ te$t;of :tho~ !WI) :b1PQ~lt 

C~l)t E$ttm.te5 'MIll! B)1H)tb~life$l$ 
Tbe16 "'~ve .mo4el$ .(i.e., Lewbel, ,g:an$lp,. AlDs,JUld~, witband 

without tho4~ydummies ~~nds) w~~tiJmted P$iJlI 75 4~d)'ob$Cl'V~tic:m$ 

0970;2.tQ 1988:4). TIle coefficient estimate$'for ~e iQurmod~I$,intbeQSewhere~4s .1L1.d 
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q~rl)'i.n~l$ were incl~t #l'er~rtedi.nT3b~l" Alw mCl~"~;~ '~wa 
f\l)In.tbc l.Q~dIm mod~lWithoutUends; .itt, nQtibl~ Umt~~luQmi '~:UMl\yldab1e$, ~ 
Ji~~im~~ QB the ()~r ~flici~~.8~m that.tablo indlcat ~fficiMt$ ·t.lWw~ Itot 

.e$ti~ (1~Uybgtw4'~ ~~. from mbi~ons. 
In otder·tt) test fQ.r\$ua.ti$1ical $i8nifi~ce Qi.trend$ and ~t.y. :~·~JI1~lwm 

C$timated widlouttrends, withQuts<:asflnaIif.)',an4 witbQPtboth .~~ :1A4' :~ty", The 
~ nuxiel Md 1he 1l'a.n$lOJ m~ were r;uy 10 ~~ in ·fJVJ:rY~,blit.~.~ 
and AIDSnuxielsWCJe "Jauv.dy difficult to e;.timate g4 w~~b"te '~'4i~tle$to ·.tM 
ao parameter (when wefi~ ·that parameter therneJdcls are mlJeh .~~ .. tQ~~), The> 
estimations seemed Qlberwise satisfactory in ~very ~t Wetepea~the gm"estbnaticms ll$iJ1a 
the approximate versi(ln of Lewbel'$ model. 

Tables 2. 3 and 4 summarize the le$ull$from .bypoUtC$i$~ts, In Tabl~ 2, f#$t$.fOf 

ltatiStir;al sisnificanccof trends and ~nanty indicate tb~t se;\$O~tyi$ fli&hly 'sismti~.ntin 
every model and that trends are hiBhly $ignifi~tin ~cry m~l .except for ,the ltQ~ 
mode!. This is consistent with$Omeprevipus re$ult$ witb~diaIl data ,(AI$tQn.nd .ClWfant,l 

1991 a)" In the Rou~rdam model. trends were ,rtotst;\ti$tjeallyslsnificantregard~ .of w~et 

seasonal (ipmtnies were incl\1ded.. Th~ JeSuits u$ingtbe linear ~pprox.imaUon to t he AlPS p~ 
index. in Table 3. are mmilu:ue.1ds and seasonality are. bis.bly $ipiticantin 'bC$Cm040ls.;a$ 
well. These resutl$ jndi~te tbat, for theLew~l t~ mocle1s (mcludln, UIOM'S :M4~1 
.and the LA/AIDS), ~nds and $¢3SOnality sbQ~ld ~included. 

Table 4 repol1S the results of tests for AlPS andtnu'l$lpgteStriQlionson lb~ Lewbel 

~ls with and wjth~t trends end seasonality. Tbe~slog mtrlc~on. is .~~ ,in CYfWI 

case exceptfot tbecase wbenboth~dsand~~onality '~~clQdcd, .~ .the :,,"lllt$in T@le, 
2 indicate' that tJJat m~l is mi~fi~. Inconuast, W.Cn1ected theA1PSn~$trif;tiDn,in.Qd1 

one~, the model witbtrends but~cluding ~nali~f Howev~, whcntb~:Un~ 

approxirDAtion 1$ used (i~~., Stone·s priceind~ in~ of .the.AJl)Spri~ ~~),.Ut;l4V Am$ 
~l i$ ~mJltebensive1y l'ejec~ in every '~by the ~wbclmodm" '~tnLnslQ' model 
is rejected in 1:.VC(y case·c"cept·for :the casf when ~~tyi$ excluded .;&nd' tbem\llf$'in Table 
3 indicate that thatPlod~l is mi$"fie4.Wbil~w~ have Mt .testedthe linear ~ppto,uQlauOJl 
fQnmally, we.Ne inelin~to p~ferthcmoc1clbased ,()ntbe:~ AlDS ,price inde~. 
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Ex a'h - 1 • c'" . d . .. .....a.iI · ce-, ... ~ti • • . . _...A.. ""abl S 6 ,~n JJ.~~e 8Iti..~.1ll .,'P.n~m~~ pn .. ~ ,~.U,e$ :~Q ~~~ m *1 .. ".,.~ ", ... _ 
M4 ?..no numbmm tJl~'~~$ ~. ·.Ibe me,an,$Qt,elMti~~;1;:$~i wem~mlNWd atcv"y 
.~ point1Tabl. S$bQW$ .ueiijc$,tiQm ,tb~ l4W~1,tJ:an$lo" AJJ)$ .a,mJ.'~.~ 

",bon ~. Md ~Uty ~ lncl~t The dMti9ilies ~remar~lYJJJnU~r.~.'~ 
fOt.,tt ~$an4, ~on, Jh; wbgle, ,p1a.u~l~lOJU$nQw,lo 'thJtUlc eJ,~UWo,;1gticity :fQ~ poi..Iltty 
is 'Vtt'/$maUin,tNery mcxtcl (neptiveinttur:.;,Qf ,Ut~ fou,r~$) .gcJ' 'tmtt ;~ 'own .. p~ 
,da$tiQities (10m ~Rc~ nwd~ .tM4ed1O 'tJQstmtU"·t.ha,n Ulowfronl~, .~'~$, 

especially for PQultry.Table Ii $bQWJ ·dl~~rrespon4inS.' ~~i¢i~ ''Nbfm ·Ule , .. ~ NO 
tmCIJlded. 

In the RQuen;tam mooeltrend$ W~$t,atl$~call)' insipifiQAAt;ln .~ Qth" :UtreeIl'lQ@1s 

trends wero bigbly ~gnificant. Inth~ l~otterdammod~!, l~vm$ :Ollt ,trmds Jmd.,~ 'n~Btigipl" 

~ffect on the ~1uticities. In·t2le oth~rtbrcc models, l~vinIQuttJ'end$ .had JQme lm1*t 'Dn .~ 
e1a$ticities~ In particular, the ~pendilUre and ()wn-pricc~ticiti~$:()f deman4fo1 ,pQm.t.ty .. a.~ 

much larger (In ab$Olute value) when U~nd$ ,pro left o\1tftom,tbo$em04~l$~ This ~QuldnOlbe 

surprising. Previous $nuues havefo1Jod estimatlng poultry d~mtmd,~ trollble$)mo wiUt ·~ese ·~tJ 
(e.g., Fi$her, 1979; Martin and PPrter, 1985)~ Similar ,~Q)t$ weJ'~ oblained ,by C~fant~d 

AJsto.n (1986): PQ111tryeIasliciti~ w~re bigbly seositivetQincl}lsion oftr4m(,i$, WI# ,$u$peCt th"t 
these problems are due to the high cortelation Qf poultty pnce. pqultry ~n$,QmpUQn Wld tQ~ 
expenditure withUme. 

In summary, three mPdels ate llQt te!jec~- the Ro~am mack.! withQUt trMd$,th~ 

Lewbel model inChldingtmldS, a.nd the AlDS inc:llJ4inS t.rend$, allwitb scasQJJ~ dQmmy 
variables~J~'l11e elasticities comp"tcdlrom tbese tbteemPd~$ ~ ~ly ,i4enucal, WhM 

~., , are ~luded th~ elasticitiesY~m~b m01Cam~m,tb~ (ml.fifXil mQ4;l~! 

Illten?!~tlon ,ofRmt1t$ 

It is not euyto ·dtawcri$p conclusions f(omUt~tnixtu.-egf "$ults,b~, :In rel.uon .. tp, 

the qUC$Uon ofchanit$ in .. tes. th~ mults aroquiu:m~~, 'Tbe'llQn~~Qreslllt$ ~dp :JlQt 

tJj~ lbebypQthcsiSQf stabl~ ,"feren~, nQr4~tbclto~r~ .modelf w~ tho t.¢wbel 

roodel(and ita$peClal ~s)".W~ know ~t 3 ~ifiedm04d ~ lea,q· tp .fI!.,·fin4irl'$ 
of SU1lctu1'3lcb~se mins Cbtiw ~t$ (Alston and Cbalfant.1991b);but we ,SU$~ tbit $Ome 
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~im.RQn ;mPrs ,migbt a),$O m~ sllVctu.nU ·<:Jwtle, Wt!t .ilSQ $.~p¢Ct ··~tb~ npn~c 
~·miaht :MvelQw power. On bJll~~, w" arc'incUnr4 .tQ ~nQl. '~W~,~l'~~' ,Jb¢ 

b~~js of con,$~t,P~f~ceJ wiUl, thesc~ults ~ -b1Jt w~~be~fidCAt"~,~$ 
bav~ m3·~~S~. Thi$ :ilbecall. we ,do ~othaV~MY :basi$ fot~J d1# 'MYQ,r ·thO 
~'.includbt, .~ JlQtteJ'4am modd, 'sthe,tmc,6at;1SeAeJ1~J~bMi~(ot .1.004 
'appf4)~matiQn). At mO$t ·these mod~l$ jnclude·l6·f~~~W$ to .. ~ .. au :QftMcftcqi$ 
of n.=laUve pri~ @d tQf& m~e)(pe4dit\lre()1l ~r ~pltacop.spmptiQnpv~ .t.h~ 19 yw~, 
UJhwt4" Jt.upriamg if$u<:Jt ~tn~ly parsimou!Qus mQ4~$w~~not~ifW4, ~. 
could k teste4by6ttina mort ~le mod~(o;J',,··d1eF~.typO .·~.Qf,G~t,19al; 
and Clwfant, 1981), bllt tbl.spl'QCeSS i$ pown~ly ,~ndl~$. 

One cbr;ck on the m~lsis thcir~lasticiUC$ em T~le 5)~ At ;kia$l in ·tbatJeSv4 \lh~ 
m~ls are in cl()$C ~1ll~ntIA4tbe rcstllts areph\\l$ibl~,n ~al4 ,~thatUdsi$ d~to"'\o 

$imUarity of the models and ,that arC%1lly dirfcrentmcxt~! (e.1,., ~JlenrQ",· ted ~n~f;M :1-

qU&d,.tic e~penditure$Ystem) wcmld imply muon difi~entda.'!dclti~!· 1h~ If r .... dGtl1~t$uMved 

the test$above ;1)1 imply that tbefolU' meat$ar~ net $Ubf;jtJ,J~$(i.~, $l c\. O(O;.;m~~ted 'tO$$·pri~ 

elasticitie$ of$ubstitution wm at! positive) andn~saijvity wa1$ill$r~d(!,c" aU .o.f :~ 
compensated and 1Jncompensated own-p)'jce .elasticitic$WCfC l1~~~tivt.~. 1l«ll)JlC jarring JlP", .·is 
the uncommonly lowcsumate of tJie elasticity Qf (letna,nrJ for PQ~ltry wi 'J\ res~ttQio,tal m~u; 

e~~nditure whicb $~ggests that poultry may be M inferior sOOti.On It·eDtheJ;fuu1dtwc~ot 
reject that possibility based on priOl beliefSt One lesson from tb~~ rcsull$ istbat it i$ WQrUt 

checking some specification cboices. With these dati.Ute LAlAlDSmQ4el ~msto ",poor 

c~oice, especially jf estimated without trends and 3eaSOnality. In~, .anYQfth~ models (e~~~ 

the Rotterdam model) estimated without trend$and ~nality wpuld b,c nU~fte4 and th~ 
elasticities could be misl~g. 

A second check on the results i$ to evaluate the import;nceof the ~nds found by tile 

various models. This is not straigbtforwardbecause the trend coefficienl$Cllter th~ eq'lJaUOI1$ 

in an awkward fasbion (as intercept changes) in order 'Q presetve the propeI1ies of the models. 

In the Lcwbel .. type models, the trends in the inter~ts were statistically significa.nt. We solved 

the ,bare equations for the effects of the trend ~rm on the quantity of ~h meat type and then 

calculated those effects at every data point.s, 
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Table 7 includ~ the mean change in quantity per quaner attriblStable to ·ttend.· .fOteacb 
of the four goods for eachmodet.JniheCQe of,tbc RoUetdammodel, the ·.tre:Mctft4s ~;not 
strlctlycomparab1e to the ·othersfor two reasons.. First, trends were not .. tisti~y$i,Pifkant 

in the Rotterdam 'model: and tbU$ :thc best estimate we :have:fortbe .t#nd ;offectsis t.etO·.mhet 

thantbe fipressbown. ~d. thccffeetinthe .}tottenhun ·cuo·is ,calculated'lJ ·tbO·,etfect ,at 

the 'meanrathet ·tblnthemeanof theetf'ectstcrossthesample. 1be ~b:a$t\V.ith .the other 

modcisis interesQnI. 'but not too mnth '$hQuldbe made or it. 
The eft'ectswere virtuaUyidentiCllamon~, ·tbCQth~ ·.thteQmodds.ConsIdet ·tM~~ 

resulu..F'otbeef, the·tt:en4 implied anlNetI&c ;mluctirmpetquartet ·in~~y 1* :~tt 
COO!umptioo ell 26.6 grams (0.22 percent of avctage quarterly .co.uwnption,..OVcr .~. '15 
quarters this implies atotalrcduction 012 ki!ogramsinqt.'arterly .pcr~pita COQSWltpdon (17.2 

~n:cntofaverage quarterly consumption). Potlarnb, the ~d impliedanav .. c ret1ucflon 
pt:rquarter in quarterly per capita consumption ·Qf 10.1 grams (0.24 percent of &yeraaequam:rly 
cotisumption). Over ··the ·lSquarters thisimplies,:atofalreduetiOit.of O~7() 1dlOpam;l btqUlrtetly 

per capita CGnsumption (Ul.O petcentolaverage quarterl,consum~i;)n), Fot potk~the ~ 

implied anaverqe increlJ1ieperquarterin q~artcdy per capltt C.G~-1Ultlption of15J04 ~ .(01t41: 
percent6favel'lle quarterly consumption). Over the 7Squartent,J:tis ,irnplit$:atotal,~ 

ofl.lS1dIograms in quartcrly per capitaconS1lmplioll(31.0percentoflvemgequutcdy 

CM$\lmptiDn). Finally, fOfpotiluy. the trend implied an,averageincret1#puqumet 'in 
quarterly per capita COO$umptionof29.8granl$·(O.67pcrcent'of avctaaequarterlyconsumption)" 
Over the 75 quarters this implies a total increase 0(2,24 'kil~s in 'qu:mcrlyper capita 

COdsumption ,(SO.2percentof a~P1,equatterJyconsulllption). 

Thescare dramaticeffeets.Clearly • if we were to beUevetbat.tbese 'ftgum 'A>rtJend· 

effects a.remeaningful estimates of the effects of (;hJ.naesin ·tastes-ot, :indettl,chanlc'sin'P«: 
capita demand from .. ,y other ,source· sUCltas demographicc1larlge - 'the results would bever:y 
important economic:ally,toQ.Eventhestrongestpl"Ota&oni$tsof,the taste cbanac b~have 

not lugested trends IS ,importanfuthese inpreviousstu4ie$.Forexamjlle,withU.S, data· for 

a similar' timcperiOd.Mo$CbiniandMeilke suucsted sttucturalchan~l.CCDUnted 'for ,6 
;petcentdccUnein beefsbare,andincreases ,of 0.3 percent intbeshare ·of pork, .. 8.6 percent '14 

the ·share of cl1icken,andllpercent in the share of mh, 
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11lerefQre.itJeeMSPrwlettt to ~·our measures of trends SncooSflmptlonwitb a .. sram 
ofsatt. Tbi. 'isDlOte clearly~t wbenthc ,quarterly valucsoftrend .. iqdQCCdd1in." in 
COO$\1mption ·are 'plotted-aainst time and against prices. ThechaniC$iI\quPtititl(re$Ultin, 

front trends .in,shateS) arc veryhigblyeomlatedwitbprices;, itbdislutbinl It note·lbat • ., 

computr.d :shiftsl.way from 'bedwerc: most pronounced wltetl '~lprir.el w= low~ 11tis.ls 
a lurthersipal·that trendsmslw:e ~uations "$l'C difficu1ttotrans1atemto .~fu1 ~ 

of ttructt.tra1chatlae. It adds ·toout'coocemsabout·the .lp9l'Oprialefomfor:tral4s. :to~t 

st.ruCt\UIl change in models of ~ types. 

Puttingasitieconeemsabouttheif vaUdit1 ,~ interpretJ,t{on. the tc$U1t$inTab108 

rdnfon:e the point that structural c~gein demt.i!'lQcouldbeofgreat ,economicimpo~ ana 
that, tberefore,havingplaU$ibleresultstbat ·~·be ,used with confidence 'would bevllUAb1e. 

With that in mind. we caniedout .$OmeMonteCarlo~mentsto ,get •• sense· of ithe 

impUcations of specification cboices for finding trends in dCl'll3nd mOdels_ 

MonteCsrJo Results 

The Monte 'Carloexperimcnts that follow are designed to examlnebow :useofihe wrona 
modelmight1ead to an incorrect conclusion from a structural change 1test - a ·test.fot ·~.in 

the model.14 11tisreguircs a comparison to the correct model$1$O a tneanstopneratedata fot 

Monte Carloexpenments isn~. It is easy to 3enerate data consistent \ViUt ·tho'··assumed 
structure of any estimated regression .model. SupposethemQdcl y- X,{J + (ise$timated'\Vith 

a $3l1lpleofsize T ,with Eassumed 'to be a vector drawn from N(O, fil Ii). Then new .vectol'S 

y* zanbecreate;~ 1.5: 

y* =- X, + ae, where 

eis a random draw from the standard normal.disttlbution, 

~ is the ~ple estimate oCR. and 

6 .is the sarnpleestimate of <I. 

A 'rqression ofy"".,ntbe X matrix is a correct1y~fiedmode1. Thus, me '~structural 
chanle teSthu 'properties that·are knowniromthe thCQry -lUingachosenlcveIof SipificaQCe 

0, 'the test will falsely indicate ,structural change 1.00*a percent of the. ·time. NOW JUpposc that 
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~ VIl'CmlfunttiQna1formisestimattxl.Instead :0,:£ Y"on X"tbe model is '.cstjma.te4. witb 
trInlformationsofthe data, .such;, lop.nihn1$ ,Of .JqUll'eroots. lIow ~oftenwiU ·the '.~. for 

strueturaI;cbanlctndimethat it has OCCutf'4>l1 

Wcconsid~ I simple d$~~~~~lmechani$n' that. bas ~.\_preriDt1lly in 
Mcate '··Carlostudies of demand ,y$tentS by Kiefer and MacIQnnon.(1916) udWaIeS (1984). 

We made usef)fthe data-,e.oeratin,medWlism '.usedbyWaks, 'Who '~.~ t1J,e:one :fi:om 
KicferMd MacKinnon with ontysliptmodification.Brlet1y, :Qlelef;up b :11 .follows. "The 
Une4l'Eqenditure System (LES)istbesystemof ,sbare~qationstba.tarises ·ftom.:S~ 

typeprefc:rences: 

The bi pananetcrs are interpreted as pre~committedor$ubsistencc quantitie.t oftbe,oods 

consumed, whUe· .. denotes the m&rginal budgetsbareofgood i. Hence,bl.Jda~t.~ ·area 
linear function of the 'supernumerary' income, the. amount ·of income that remains after the 

preeommitted quantities have been purchased. As is wellknown,the LP.S satisfies all of.the 
restrictions from consumer theory (provided that thea.-01 arepo~tive) since it b dedvedirom 

well-behaved preferences. 

Wales generated data using the data for prices andincpmcgivenin !tie ,appendix of 

Kiefer and MacKinnon's paper with the parametcrvectorschosentobea- (0.20.4 0.4)' and 

b -(0.20.1 0.3)'. The prices and income generated by KieferandMacKinnonextnsiStcf 40 

observations that they considered to be consistentwitbthe sort of data typically encountered ,

trendsinrdative prices and income. 

With data for prices and income and the assumedparantete:va1ue5, it ispoaqbic to 

generate a series of predicted quantities :for 3 goods over 40 observations; data sets9Jitba 

stochastic component can be acncratedbyappendins an error term. Following Kiefer and 

MaCKinnon and Wales, error terms were genemed to exhibit timewise independence but 

contemporaneousconelations by generating vectors of NCO, 1) random variables and transforming 

them to have the covariance matrix: 
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1: = {0.000036 -0.000025], 
-0.000025 0.000049, 

Errors for the first two equations were generated intbis fashion and errorsfol'tbethirdequation 

weregene.rated as e, -= - (e, + ~ so thattbe data would sa:tisfyadding-llP, etc., by 

construction. We generated 250 replicationsQf ,!ine'IU'.-expendituresystem da~in 'this' 'manner. 
First we fit the ccaect (LES) mQde1 to tt'~ data and tested for 'stnlCtm'Ilclwl,e by 

simply adding linear trend terms to the LESsh3reequations. Under :Ihe assumptiOn that thc 

parameters in '}; are unknown;> but constant across .tbedata, we tested stmcturalehange intbe 

LES by testing whether thctrends in all threeequation$(two independent :patametel'$) are 

simultaneously zero using a Wald test. Then wepcrformoothe $.A"lctest wltb 'twomeorte(~ 
models, the IDS lUld the Rotterdam model. 

Concefn.) over the behavior of tests for structuralcbanse andtbe \!SeQf M ,~tima~, 

tathertban a known covariance matrixbave beenraisedin~eral papers.asPor 'uw.'reuotl, 
we eQJl1inedthe behavior of the teSl$ when the true LES, model ,is estimated as weUuwhen 
the misspecifiedmodels are tried. ThisaUows us to determine the extent ,to whicba btu to~d 
(Qr away from) rejection of hypoth~ is due tothebebavior of the test statisticitsdf, and the 
extcntto wbichspecificauon ·error has influenced its ~rfC)nmmcc. 

The results indicated a small amount of bias toward' rejection of ,trQell)1lOtb*', 

consistent with Wales (1984), Laitinen (1978), and other ,previous studi¢s,even whept!te ,C4)rrect 

model was estimated. In 2S0replications,the Wald ,test "was, significant ~in 18 'eases,(7.~ll at 

the 5?D level and in 8 cases (3.2%)atth~ 1% level, Thus,thercissome justification tor 

con~ overthebebaviorof test statlstics,andonc might 'want to adjustdtel'ej~tionre&icm 
alop, the llnessuggestcdby Laitincm and others. 

When we estimatedt.~e tAl AIDS usiQJthe 'same' data, the 'rejection :problbilitiel 

inctlmedsubstantially. Using a !i%critical value, the absence of trend$wasrej~m ;o~ 

one quarter ,of the replications (6~or 2S0replications, a frequency of 27.6" 'n.thetthan 5.) 

'and tbeptOpartion of rejectiont fellonIy to 11.2% (28 of 250 replications) when.~ t-percent 
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~Uf t ·WJI'· :used,'.' Functio.w ft>tInenors :clwly~oprimarily i~blerQt .the$c blp 
~uend~of'fa1te :rejections. Tbc~den<:yof tbeWaldteJt to·()Y~~~~~.lCC01JJ\t.f'Qf 
U.··hiJh ~~esof .r.uerejectiOll$PJi·,the .. siZe ... ~. 'tilOQ14 :not c;ottCct. ~ 

prOblfwl7. 

'lncontrQt, wbenthe 1OU.erdam.~ wumimatedt :tbc~~of:~:'~ 

ofthe$tlble ,PKKIdwasmucb ~et ·than· :tbenominal :~ lot •. tho'~, '11M,." •.. ~tiQat. 
~~, ·Ule.absence ofttends was ,tej~ only :once.in '2S0rep1i~on.I(.fteq~ofO ••• 
tither ·lh&nS,.)ud th¢rewere llQ.l'Cj~tions. .:all wbM ·tho l·~t ~~ w.s ~.a~ 
we.bve a .CQeWMle funct1oaalfQrJ1l ettOfSJeemw ~ '~b1e for:JoWbq~off~ 
~ections, 

Toconsiderfurtbeftbeq~tion,of po~ ()ftb~te$t$,wc tried;·~ ~:~tnent 

witb '~inttOOucedintQtbe data g~1 :tneehani.$Jn.Plm ·we·mtnKJ~'.$i~ple 
additive trend ·term in the lSS,~ed u a.[~.OOl, O.OO()S] $0 that '.the.:tQtal ~'l~"~ 

first ,$hJre over 40 obsmrationswould j)e·aboutO.04. a.ndth~ QUlettwo :~ClCbwoUld:nse 

about 0.02.1' When tlUswas done the frequCPeic, 'o.f ,~~ ,rejtCQOO$fot' 'the ·.tbfee· ;~, 
rose, with a"" lC$t,to 42t4~fQt "tbcLES,30~fo·r 'Ule AlDSar +I :3.2"fottb~ .Rottctdam 
model. Thccqnectmodd (the LES)ismm:1tmpretUcely to :fiJl4, ··.the· '~d$. 'wbeJ),_ ~. 
~tin the.data dtanwhen ,tl\ey:tttenot-~~J¢enon~aency :~bl :'S,. ·Tho·tWQ· 
incotreCtmode1$ atCOnly$lilhtlyrnoreUkely to~Jectwben·.~trendis ~t(d1e.freq~e. 

of rejections for boththeLAlAJl)Sand RCittetdamrnodel .~bymt1)'a1»P,:J")~ 
1bese.~tsraised concerns about wbetberthelt~tnQdet.b_~Dt~. 

trends so we J1$O tried usina .ltoUetdamm04elas the·datagcperadnlme@anism.10 ,do .UdJ· 
we estimated a Rotterdam model, without,~d$or .KUOmility, ~ ·lbe· Au~ .rm.:M' 

consumption.data.Wegenerated 100 "'ta 'setswitl.tbismodel.bY,~lnormat .. ~ 
,andtestcdfor time trends usin, tho Rotterdam and LAlAlDSmodels.. M,$lRwW ,,~:~, 
the RoUerdarn model found structuralcb.angeJ,bout l00~(ltpercentof tbet:inlc, :fo~.= (ltest, 
when ·.there '\VCrC no ~ds intbe data generaUn,m~hani$m: ,85 of ' cases with a;~n~ .f$ an(! 

Z.of CI$C$·witha15 test. 1be LAlAlDS rno4el found ;trendsin 1005 of cases· with :Jbe!. 

test and 99~ ,of Ci$CSwitb a lSle$t.1bis ls '. striJdngrcsult: Ute LA! AJDS.moddw.s .bnO$l, 
sure, \to find trends that weren't rea11ythere. Clear;lylheSi,niticanttrends 'het'e ,are attributable 
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entirely to specification error: .1M LA! AIDS did not do a eood job of"WJOximatbll·tbe·. ·mb~ 

Rotterdam model. 

Then we added trends to the simulation. TheRottcrdmnmodc~l detected ·trendsm~ 

IllOreoften when they were present in tb~ data (38~ofcasesl1Sinla5"test; lS'lJIin,I,l" 
test) .. ~ LA/AIDS model actually four.d. trends :slightly lCS$ 'Qftcnwbeatbeywen: .'~. 

" usmC' 55 teat ,(the~ectionratcfel1'froml009D ·to 991). 

'lbesereJultssbow .that,wbena demanrl s)'$lembt$ti~ ·lJSina .. ~ ·that· '\VCle 

.1enetate4by .1J'l()thet model, the probabiUtyof :fal$Ostructural_e,~uRoA~"~' .~. 

,or 4er:rn.se. With dataleneratedftomthestablc'LE$moaeJ.. ~'~ with.tbe.LAlAJDS:.model 
arc biased in favor of finding'sttuctuQl ~ge ,and '·lite· ~·:with ·0Ie··~ .~ ~. 
biased against it., Wbenthc$tructura1 change isprcsentinthedat41,tb~pnlba.bllity .Qt,~ 

it increascswiUt the ,threem()de1sbllt mucnmore'~ in the ·CNCoftho:~ ~t '!bellaS, 
With .data .generated from the Rottcrdammod·el, tbeLAlAlDSmodcl.found ,~. :~bIn&c 

all of the tirne, wbether!t waspJ'e$eot or not. Tholtotterda,m ,mOdel.found ~ ~t38 
perc.entof the time when they we~ in the data generatinlm~hanl$m~ 

TheRotterdamandLESmodelsperf'ormedvery$lmilady; wbeneacb '\\'N·.the ···true 

fimction31 form it foundstructufal ,cbange in about C(,;, of .cas=' wbfm :1t WPn'ttb~ .~tn 
about ·40~or cases wben it was there. The AIDS model falsely to\lnd~b.lralchanaewith 

n higb frequency (27.(;~ 'for the LaS dala and 100% for .dle·Rotterdam~) and,tbatfiequer;ey 

did not increase much when the trend was present. 

Thus, it seems th.at specification em>rsincrease bolh thc;p~iUtyo.f · •. r.tsefCj~tiMJ 

and reduce the probability of true rejections. Thi$uS(), evenwh~ botb '~dJta 'aeneratin, 
mechanism and Ute e$timattd lIlodetareperfectly eonsistent wiUl l'e$trl~onsfrom '.tho .JbcoQt .• 
'lbe$OteSults also show that the use offlexlblc 'filnctional fonns .dQes ,not of~JUlY~on 

'from thb misspecification bias. 

Cqnclusion 

We bavcnot·resply~w~etAustraUan con$umeribav~~mc=more:hea11h comdous, 
nmwhetncrtbeir meat demand equations have ehansed for some otber xeason.Cl«*Iy variation 
in .relativ~ "prices and total expenditures can account forrnucb, if not.n, ·Qftbe ebal)g~in 
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~~~oo\ptttem~~Ourmm~idQresult$ $UpportMaJ,aUrnpt,ion ,()f.~l¢j. we1l~_ved 

pref~:l'daflv~pri~ .. IQ4·~61btM ~pld~unt tot.n'Of.tbo~ 'ln~·~i. 
~\Qllptic:m~ 

~., ~trk; ;J'C$Ilts ... ,min¢dJDcl we'f~J1ot .• U,fted .tbt.t ... y ,of :0lU" .~.ls 

~y SJjJCCitle4. 111c '~. model Iod.i~ 'Ut~·.~. 'JlQtPYtrci1d.; .. tAo·.~bd .mo4d 
·iAdiCltCl,~~t 'Th~ ~rnltedtrend'·~·WJeenQlJ.bto 1)0 ~~y vfJ1irtlportMt;: 
,~·tQolar,~·to 'bep~U$ible. 'In .th.c.p~,of~.outfll* ' •. ~ wed~~·t.bIt 
~.ttendsot .~t)"ln:~,.equaij<>ns, ·OfiDdle S~ :~.l' ~ .. y; 
m.akin ... oftbemiscven .~" 

The MonteCaflo WQtkmniOl'Ce$'oUfptCVlo\l$ ~lQ$j~msd~vedw1th,dltferem\~ 

ldSand'diffenmt tests. Pararnctdcte$tsf()r$tnl~turJl~hanIO.(in :tbi$ ~~tlfQr :tbOpmMQe 

ofs1,nificant: .~nds) .~ser1Sltive to~ifi(:lfjC)n, M'Ors. Jnpart.ieulU:, ,UJc~AI AID$mQdet 
tendJ to .-ej~l stableprererenees(ar tooo~n wbrJ} ·if 13 Mtdtecotrect 'i\lnedonal :tr;JtQ'l, 

ThU$ wcbavc Je$Olvef;lone tbin.8:tb~rearc8round$ forsuspicicm ~CC;riAJtbe 
reliabUity of many oftbe previoPsJtucilr-aof $tructuQlI:~i¢ln 4~mPd ;formoa\, ' 10 wb.t 
~tent mi,bttberesultsbedue~o s~ifWation mor? How ·,bQpld 'W4' ~ 'h~ ,order 'W 
re;duce tb~tisk ,of b~ mults d\1c. toatbimuy modeJb)$~boice$? .~ ,are not· J)eW. 

'questions. the· conc.ludina eommen~of BoQth~d 11.l4iO(19S6tl)~S83)#emp lapt~YM 

~y ~.35 yeanti&0: 

71terestarchworktrcQnctmed with ,economicme4SUl'emtnt ,ne~' mote 
(l$$U~ thai tco1Wl1f1clhell1ycanallQw lor lilt random'lemmr ;tn tCQTWmlc 
behavior, that the$WJlecllvlty of ichnlceFJenve«n4llemmivemodels .C4n'. ", 
reducd, (lilt/, th41accur4le ·dara can be ~{IV411ablt~ lnlhlllfUerdep,ndeIJl 
CQmp~ ~tnecQnpmfc ·tmd· ,st4tistictil Q#umpd01J$; 1r/4Mg,ltbllily (lIJd 
.reallsm,dt;lta and inforenct,tMrt,ltllttle .10 W!m'4IJtfJY(!rct»J/tl4nc'intN 
ut/ltJQlu D/economiCP4'fJ1'Mt~rs bUl:mudlpppommttyjbr ec01J!J1'Mlric rUtfUCh~ 
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E9910 ()tes 

1. A fairly extensive Ustin80f these .studiesis provided by Ctt.lfantand Abton .(1988) And 
by Moscbiniand Mellke (1989). DabJ,ran (1988l.$\nn~$ ~findb18~ of. amp~ 
ofthcm.Scveral8l'O contained in the \ltiOkc;4ited~y:eusc (l989), MO$t'Qftbc ·muti~ 
bve use4 u.s. data:8n1$ChJer (1983); Chtifant and Alstcm(1986, 1988); Chlvas 
(1983); .Cboi and SQisin(l990); Dab1smn<l988); Hai~ber (1983); ~l1er "' 
(1982); Menk."li\lS .~ (198$)~ Moscbini (1~1); Mo~~d M~ .(1984,1989); 
Th\lnnan(1987); Wohllcnant(198S). $tQdies U$mg CMi4ian ~ ~l"do Abton .. 
ChalfiUlt (1991a); AtJttns.CUL. .(1989); Chen and Vceman(1989); .~. YO\m1 (1987). 
Previous studies usL-tg Australiand$tQ ~t ;(ot .strQct\lJ1l~haQ&oin 'm~t .de~ 
include Cbalfant· and Alston 0986, 1988) ;wi, Martin .II\CJ Po~(198S), 

2. In tbistest,Ule ~taare cb~ked fortOn$istency wiUl Ule ,Ge~~Axiomof!Rev~ed 
Preference (GAltP), If tbe~ta are consi$~nt withGARP t'~ Ctlu14Mvt '.~ 
senctatcdby •. $tabl~, wd1·~v~uUlity functiQn~CanadiM .arm\Jal ,meat .CQJl$\ullption 
data are also consistentwitb GARP(Alst(mMd,C~fant, .1991a), . 

3. A$ pointed out by Chaltant.nd Al$ton(1983) - cfollQwingQnd$bU-:I.(1~8l)and V.n.n 
(1982) ..... when thenonparametric meth.Qd i$~plkd to:4atawith$frOn, ~d$ ;mtofAl 
eonsumptionand relatively JiUle price variaUQn~ .l)lJdi~tUnC$ w;U :tar'dy! cms~ U40ll0 
i$ unlikely to fmdany violations, ofr~vealed ,p"feQm~ axioms. 

4. ~nt~tudies tbathave.estimatedAu$traU~ .m~t demandequatlQPs inQIUd;A1ston·~ 
Chalfant (1987), ~ggs. (1988),Chalfan~and Alston, (1986),Fisber(19~), "~' .. U 
(1976), Martin· iQdPorter (1985)1 anu.Mumay (19.8,4)tMO$tof tb~ .psea::S4t81~ 
equation mQ4els witbQytimpositlg ~rQS$-egup.qQn. ,mtricUQn$ d$ri,,~ twm .eQl)~um;r 
.theory, Fisher (1979) attempted a tnmslogmP4d. ~4 ·Cbalf~t And Alston (1986) 
attempted AJlLAlAIDS mOdel. 

s. Th' Maninand Porterciafa wercal$O used by AlslQn and CbNf~t(19S7)M4C~f~t 
~d iJsl()n (198S). AS.a d~ure from previous practi9C,wo~Qlp~nnltiQnin 
fe$JX)nseto~nce11.l$ ~l1t the qualityQf tbe 'mqttondata J.ai$ed.byChalfanlami ,AI$tQn 
(196.8) and o'~~- in JW1icul~ ~gg$(l989) notr4 ·that in la~quarteg(~ itDVtq)n 
price$ had~ infened from larnb'price$,IniddilU>n, f1$bi$~ludedd~ to' 
ul1l~illtyof ~. (3:$ U ,Uto;ll$~p~cewitA AustnllianJ1l~~mand). 

6. CQn$istency witb CARP is "n~wy condiuonforw~ .:.e~illtyof ,~.roup. 
This suppot',.S ·tho· ~ClusiQtlofrouttQ" andQtb~ lQQd$ftomtlte8Al!ymofwithbt-'nmp 
all~ons of expcndiwre amona thefollr ,m~t~t tlUsU$um,ptioni. alw '.$P~ 
tosorne e~tentby "suI&. fivm.A)stonandCha.Ifant (1987) and Chalf8.llt .. atn4' AI.ton 
(1988).LaPJMCO (1991) '.Jw rai$edsomcconcems .~lIt~J ·the ',~n~~ 
expenditure vaN.bI~as ~()geJlou$ il1separabJ.~detnand mQdf!ls,'W~ ac1mpwledsctbe 
COtteCtness ofbisarsum~ltblltcboo~tojg~4Qte ·lbc.problernf()f :thetlmcbeinB.·' 
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7.. MOJCbini(1991) bas nwJc the Jamepoint. 

8, For Dlo~detail.on tbe AIDSmQ(!e1, .sec·I)ea.tQiland iMwillb.uer.{19~, 198Ob).Fo,r 
mOR 4etail ORUle tl1nSlQ8, $eo Christc~. 1()J'ienson,~dx.a1l (1975). 

9.. For mQl'O detallJ on tbismodcl, * 'Theil (1911) tul4 'Theil an4 Clem.CRt! (1987). 

10. Deaton and Mu~nbauer (1980a) discu$Sthe$lmilaritiesand differeneesbt:.tw=n .~ 
Rotterdam and AIJ)Smodels. 

11. 111* mamtain~hypoUleses couldalsobc ~$te4 .a$ a furdter spcf;ifica.d,onch=k" 

12. 11leLAlLewbel "jecte4 the IN AJl)S andfhc ~lQ'~liowev~) w~did ~ 1e$t tl4e 
lAI~wbelliain$tthe non-nested m~ativ". 

13, In a $imple linearmodd wlth QlW1titif!s(orlPBarimms Qfq~titie$) .U 'dJe. ~t 
v~les a trend effect on quantity ls cpnsla!lt eacb periQd" In. ~~u.atton~~ff~t$ 
of an .lddidvo u-end on 'llWluties d~pend ontb~ $i~ 9f toW1~~pe1}di~a.n4 .~ .. '~'$ 
pri~j wbmtbe lrend ~WS nonlin~ly t itseff~10" qtmnd~: ~dl QtJ,tbe i~otber 
pri~uweU. 

14.,1bi$ wprk i$ clo$ely CQnn~ted to our p~vi(nlS workw' ~i1uate jmpli~tion$Qf 
$peqifica.tion ·Cfl'QG· f(lr Cbowte$ts (Al$~Qn and.Cbalf~t. 19911}). 

1'. L1i~ (1978) tlt$t.$bowed thatsJati~d.cal~ts ()fhQJn,()S~~ljyw~bWed ·tQwwa· 
"jection, ~ $CV~ra1 ~pers' bav~ .~ shown ··Umt· th~ ptoblcm is pervasiVe :andhol4s 
for other ~tdct:t?n$ ~4 for the vari()U$ apprQAChcstQ~tlnJ (Watd"libUbood ~o,' 
:lnG ~raI)ge mpitipJier tests); sev~ta1of thc$estudi~ ,are.:r#Vie,we(l in ~ . .mel, 
Clcm~nts (1987), 

16.PJeviou$ly, wo fotmd .. $\ evenbigll.ert~je¢tion ~ wlthaCl\9w ,tes~. fQt .. ~re~ 
sb~Ctun\l <:hange ~.thc.~ple midpoint illM LAI AIOSmQ4~l fitto.ta,~ fnlm 
!he LES intbis fashion: ~Ba'5%lC$t, tlJeCho~~t(f@l~ly)~e,t;ted'tb.e $tabte,modd 
m 635 of ~$, and vsmg a 1 ~m$t it~Jecl~ m 38.6~"f ~$(M$tQ .. ·and·Chal~t, 
1991b). 

17" Wald te$t$.~ mo~libl)' torcjet;t.·t!mn UkclihC>Odnltio·te.st$(el'l.j ~dt·am4·S.vin. 
1977;Alston.andCbatfa.nt,1991b ). 

Ul, 1be tJendin Ut.~ third .~ ~uaaon .i$obtaincd from.otUnsup ~tri~Pns, 
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Tablet: ~ Fstu.u.ta from thelloUentarQMOc1eI (WItfJ ... \\1th ... ~), 
ad IAwbel'. MOdel 'In" It'sSpedli CaRt· ,(Wlth~) • 

....... 
lJ!WBa. RQlTER1.)AM 

NO TREND TltEND FULL 1ltANStoG AIDS 

0'0 - 7.422S - 1.0884 
alO _II' ,2.5376 .fJ~S2S8 '2~0262 
(I» ....... 4).3501 OA1S2 -0.1169 cr. - -1.7944 0.63S2 '~.4263 

Expenditure 
P. 0.8653 0.8660 0.4273 ~ 0 .. 3786 
1t2 0.0865 0.0872 ~ .. 1067 """"" ..(),0$64 
6, 0.0387 Q.03.SS -0.3401 -. 4).'.S8~ 

Prices 

"n -0.2289 -4l.22rl O~83~1 .. 0 .. 3461 0.6221 
"Y12 0.1651 0.1663 ...Q.l3l'8 O..lJ454 ~,0186 
713 0.0570 0.0569 ...0.6990 -o.oot6 ,-O~~706 

114 - 0.0543 ?{)34 1 '-. 
'Y12 "().2333 .0.2326 -O~0289. 4).0469, ,4).0437' 
'Yn O.OS68 O~OS68 '0.1246 O.04~~ 0.0630 
y". 0.;0236 ~_Q388 """""" 
7» ..0.1241 ~.123S 0.4115 0.0296 O~O86(; 
'Yu - "().C034 OJ)(,61~ -
~ 

1'1 <11'7.688 .. 04 -1.24E..o3 ~1~02&()3 ,.1.23S~ 
1'2 ... '.66E-04 -3.22fM .3;$9&04 ",,3.8:7&04 
'" - 2,,40B-04 8.10£-04 6.S7E-04 7.84E~ 

Seasonality 

'a 0.0534 0.0533 0.0503 0.0491 O.OSS3 
~2 "().O139 -O.O13? O.l)~9S 0.038(1 0.0430 
'3 ~ .. O141 ~.O141 0 .. 0244 0.0237 O~()261, 

'. ..0.0075 ..().OO7S -0.0084 ,.().OO81 41.0093 
'$ 0.0016 O~OO16 -0.0078 4)~OO72 '..()~.008$ 
I. O~O101 0.0101 0.0030 0,(0)3 0.0030 ., ..o~0394 ..().O394 -4.03S6 ~.03S~ ~~03g1 
0, O~OO8S 0.008S -0.0285 41.0280 .o,,()309 

" 0 .. 0034 O~OO34 -0.0246 ~~0250' ~,O270 
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i AkelihGOa Ballo <r) Tests for 'Time TrendS, ;ud·StUona11ty .Ja. 'the~"beI. 
~,tnllwOl, AIDS and Kotterdsml MQfJeIs 

110: "J- ov j 
Bo:"j·OVj 
(liven 8" -0 v i,k) 

Seasonality 

Ho: 6" m Ov i,t 
(given 7J - 0 V j) 

Seasonality & Trends 

110: B" == 0 vi,t 
and 1)- ov j 

LEWBEL 'TRANSLOG ,ALMOST. R~AM 

120.96 

111.88 

146.98 

1'37.90 

257.66 

lDSAL 

-teststatistics-

121.98 

93.74 

160.14 

131.90 

253.88 

126.12 

95.90 

164.42 

134.:20 

260.32 

2~52 

3.06 

195.06 

19S.60, 

198.13 

Notcs:1be numbers of parametric restrictiQns. are· .3 .fortrends,9Cotseasona1ity, and: 12£01 
both trends and seasonality. 'The9Spercentcritical values fortherwit~ 3, '9, and !.2'de~ 
of freedom.are 7.81, 16,92, and 22AO,repectively. The 99petc=t criticalv01ues ;forthc,,( 
with 3,9, and 12 deareesof freedom are 11~34)21 .. 7,artd27.7,repectlve1y. 



Table 3: lAb.ood RIlUo · .. bll 'Taw for TIme 'TteDcII. ·oa· ··~ltJ .... u. 
AppnxUrdteteQel, ·TtaasIoI· ·1Dd·UlAlDS Modell 

Ho:1'J-O V j 

Bo: "j-- 0 v j 
(JiVeD '* .OV i,l:) 

SeasorWlty 

Ifo: 8" == 0 vi.1e 

Ho: 6. -0 V i.k 
(JiVeD",,- 0 Y j) 

SeisouUty " TzeDds 

He: Bit. == 0 V i,k 
andl'J-ovJ 

139.90 

98.48 

154.04 

112 .. 62 

252.52 

1211198 

93.74 

160;14 

131.90 

253.88 

lSS~08 

130~90 

Notes: 1benumbets ofparaxnctricrestrictionsare 3 for trends, 9fol'~tyJ and 12 lor 
both trends and seasonality. 1be 9Spercent critical values fQrthe twlth 3.9, 'and 12·~ 
of freedom are 7.81, 16 .. 92, and .22.40,repective1y. The 99 percent. critical values for tber 
with 3, 9, and 12 degrees of ireedomarell.34,21.7,and 27/17,repcctively. 

26 



Table 4: Tests tor TnmslOJ and AmS RestrictioDSoD Lewbel's l\fodel 

MODEL 

77lUELEWBEL 

Incl\Kiini Trends 
andSea$oDality 

Includinl Seasonality 
but No Ttends 

Includinl Trends but 
No Seasonality 

No Trends and No 
Seasonality 

ld/lEWBEL 

Includina Trends 
and Seasonality 

including Seasonality 
but No Trends 

Includinl Trends but 
No .Seasonality 

No '::ends and No 
Sta...~{ty 

RESTRIC110N 

TRANSLOG 

110: p, • 0 V I. 

--test st$tU~s ---

11.08 

12.10 

24.24 

7.30 

24.62 

6.70 

30.72 

25.98 

4.98 

S.fl7i 

22.42 

7.64 

19t1l 

12.80 

40.48 

31.08 

Notes~ BoJh models require three parametricrestrietion$.The·95~t critl(;a1 
value for the r with3~omjs7.81iUld 'the .99 :p;rcent critical vatu.: (Dr ·the· 
i! with a .dcJtee$ offrecdomisll.34. 
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~ i " #.f:.t. 

UWlBaL i1'RANSlA)G AIDS R~.ut 
: 

ern. 
"Wi ~1.31 -.1..34- ",1~'7 ·1.30 
'1IIl 0.01 0.01 0,00 '0;06 

'" ~.13 ~f"15 -0.16 '..()~20 

,-- ~.20 -01'20 ~.19 ,,;(),:19 

". 0.70 0.68 '0,69 O~71' ,. ":1.41 -l.41 i~l~40 ~1.S9 

'1" 0.10 O~IS 0.13 0.26 
,,- :0.17 0.14 0.13 .().Ol 

'1,. 0.45 0.3S 0.38 01'20 

'- O.t4 0.17 01'16 0.27 
."" -0,94 ..0,98 -0.95 ,,,(),71 
'Ire- 0.23 (j~26 0.21 '0,03 

1f. 0.02 0.06 O~12 0.01 
'Jet 0.29 0.26 0.26 O~07 
'1~ 0.37 OAS ;0,46 0.07 
,~ -4.67 -o~72 ~.73 -0.21 

ExpeDdlture 
,,.,. 1.10 1.69 ,1.71 l.63 
". 0.44 0.44 0.44 O~S6 
'I, 0,13 O~19 O~14 0.21 
'Ie "()~02 .;(),OS .0.11 0,07 

Notes: The ,price clutid.tie!areun~mpen$l.ted (Mar$ham.n) clastidtielbOldiil, constant 
expenditure ontbemeatpotJP:'1,refer. ,tptbee1asUcity,of quQtlty iwith ~"t()pi(:e j'~ 
die subscripts ',~et to beef(1),lamb(l), pork (P) 'and' poultry(c),Thc;~l~::.tc,.ticitia 
refer ,to 'thedasticity of 4~tyi with~t Jo tQtal.~Jure()Q~.AU e1UtV;itk:i:'-"' 
COQIputed at every data pointusinlpredi<:tedexpenditurcsbafcS; "the figures In ,,~table '1tO"thc 
means. 
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Table 6: UOCQIllpeDSated Ptlc~ apd Expe!Qdltpq i~ldtles from 
Lewbtl, n-.DSlol,AlDS an4 Jlotter~ MorleJs mduc1l.n1 
Se,asonaUtybut ,Exdudln,Trenil$ , 

i -
.LEWBEL TRANSLOG AIDS RO'J.'TSlU)A.'M 

'PdceI 
'h&t .. 11046 "1.37 .. !,'2 "'1.30 
"'w 

-0.04 ~,02 ~:04 Q"O$ 
."., 0.04 O~Ol A).Ol ~~20 

"' .. -0 .. 01 ..()tOl ..0.03 ~.,19 

'1 .. O~S6 O~62 'O~60 0,77 
fll .. 1~49 ~l~'O <,,1,S,3 .. 1-.60 
'1., 01'32 0;37 .. 0.40 ;O~26 

'1~ 'O~43 0+,41 ,Ot46 Q,flO 

11,. 0.59 0,.41 0.31 O~20 
11,. 0,22 O~22 Ot24 O,~1 

11" -1,21 .. t20 ~t .. 18 .Q.11 
'1", ~.11 -o~11 ~,lQ O,O~ 

fl. 0.31 Otl? 0,13 0.01 
." .. OA·' OAO 0.46 'O~O8 
1J,. ~~22 ..(),22 "()~Zl O~O8 

'If" .. 1,.'31 .. 1,30 .. 1.32 ~.24 

&qJeD~ 
'I. 1,47 1.39 1.40 1,63 
11, 0.17 0~09 0.07 0.56. 
't, O~Sl 0.68 0.67 0,,21 
v. 0.74 0,,95 O~95 ':0,08 

N~: The·price elasticities: ,areunCQm~np.te4~Jn) ela.stlrJtic:S bOldin, '~stAnt 
,~jbU' ontbomcat grolJp: '2J"refm to the eta.sti~ity~of~tityi ,with·~~ ··tp·.:j.lUld. 
the$1lbscripb refer tobeef(b),bmb(J), po.k (p) .,.(lp<y41tJY(c)!lTb;·~_blredasdcltiC$ 
ref~to the elasticity of quantity iwitb .~spectto total expendituto on mat. ,;AU~ties".~ 
cornpute4 ,at fWer:y data POint usin_ p1l4lc~expepditwc~; Ut"·fi~in '.tbotable'$~: 
mea.t\$. 
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I .. '·.:·. ~' , 

TremlEtJedf 

~a .. 2(j~6 
~l'11ANSL()G ... 23,5 

AlJ)S ~24t4 

ROITERDAM -.15,3 

MepCflJlSUlJlmioQ. 
(GlPlslQQ'rier) 11.567 

~Dl\ua&et 
Share Ol'534 

.. 10.'1, 

"'.10,3 

.. 11,0 

"15~Z 

41204 

0.157 

15~4 ,29.8" 

14,2 2$,4 

14 .. 6, :%8,7 

4,0 39.2 

3,724 4,447 

0,187 0,122 

1 , .,. ~ ~ ,J. 

Note: Thetrencl$ wercnot .$tati$ti~l)'signifwantm .;th~ _rdammodelt "fhe 
C$ti~ aite.ob~ ,fortJlo iotterlJm :modoi b, taijn, tho :~ft~t~Uma~,tbat 
were st.tis~y insiplfi~t ,and~tinBtbc;m :U ~~~ 1b;n;:1t .~. ·meM· 
quan~tyJndbu48et ~ .. ,~banB~ in q\lllltlty'attribptable.t(I .~. '~~~'g: 

fit, 
4fl·~·~· 

~(, 
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