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;34th Annual. Conference of the AustralIan AgticulturalEconomics Society, 
'. University of Queensland, ,Brisbane, February 1990. . 

IhT. Vere 'and 'G .. R. Griffith. NSW .,Agriculture .~ Fieheties .. 

R~g\11armark~tf()recast~ aI'~import.{lnt,r,equiremetlt$ QftheAust.ralianand 
st.at~ 'primelrunpma~kets.Lambpr.oc,iuctlon j:s highl).seasonal whl.lethe: 
pr,oductfaces:?trongretal,l ;competitl~n..Thesefactorsoftetltran$ll1te into 
substantialmar~et varicibilityandhighlj.ght thehlp~,lJ:;tanceQf sUPil1r and 
tJ~ndf9.reca$.t.s. ,to lamb market participantsj.n.plan11.!ng tbeiractivitS,es. 

'Previousstat.e-level lamP J:rlarketforecastshaveattr:~ct:edsom¢industty 
criticism ontbegrQ4nds of :j.nacc1.1J."acy,sub jecti vityartd ~os t ~.IIlNewSot1th 
Wale.s.the .ma'infocusandtheapp,ro~cb.eshithettoati9pted, . for lamp. market 
forecl1stln~. have been· . ,thejucigement.alforecasts .. of llilDlbslaughter.ingsand 
p:roductl.on b,anexpert· l.ndustry.¢ommittee :.and theAustralianM,~a.t and Live
$tocl~ Corpo+",l1tion'·spJ."odl1cer sutveys ,ot ipteeciiilg intentions ancil,aDlb n\lP1bel"$. 

Tl1~spape~assessesthecotnpara~;lveaccurac1of'arangeof: .foJ:e~a~t methods 
intneNew$outh Wales li1rnbmarket t 'The :methods ,;nc:ludeeconoDletrictnodels 
(,sl.l)gle-equa t'l;()nregressi.o.ns , ,astJ;'uctuJ;'al imarketmodel.j,time~series ·AJU~ 
Diodel$and !c;:onlpcniites ,Qf these ;models) ,nlaiveng~cl1ap.gemodels ,And'compos!tes 
oftheeconomet1:'lc:and .thent.ivemodels~~h.e,areapplied to, .. thefor,ecasting 
of .thr,~e.main lamb .marketv~riablefJ. slaughterings ~.peJ:'.cap! taconswnPtion 
anci.r.eal saleYtlrd. laIllb prices ~'l'he t:e~mlts indicate thatnos~~gle DlE!tl'lQd J:s 
cleatlysuperior .inalisitu8tions .artd the best SCOPE! for improvillg 'forec~st 
ac;cutac;:y is throughtbe tjse ofCo1l'lpined ec"nOInetric8ndnaive'approaches~ 



,:!4th .AnnualConference of the AustralIan Agricultural Economics Society, 
University of QueE!nslal1d.Br'isbane,February 1990. 

FORtCASTING.IN' THE. NEW SOUTH . WALES PRIME "LAMB !~T 

I)'l' VereandGRGriffith* 

1 •.. Introduction 

'l'h~Austr~lianpr!me ,la,tnbm.arlc:et. l.s ch.racteriseq. 'by h!gnproduction 
ses.sppalJtyand acotnpeti tl. ve;:retail deJ1land.BeCat.1~e.thesef~ctors often 
tt'anslateint.olli~rtific~nt Insts,pil,ity inlat;nb 'produc:t,io.n .. ndpticell ,the 
tlX'()vision.pf 'regqlar!marketforecasts is. 'an . iptP9rtl!rtt reql.l!rement;.of~he 
AUsttalianprime lamb .intl,qstrl.es •. ,~~bproducers Use forecast~ .in produ,ction. 
,planni,na.w.llilep;oqeSs9t'St exporters alldindustry organisationsr~q1iit;:e 
t'egu,lat"PlarketPutl.()Qk infoPJUt.t~onfortheir decision 'Dlaking, 'planning lamb 
promotJ,on~nd otheractJ:vities. 

There 11a8 ;been:scmeprevioqs fOrecasting Jctlvity ill the new SPlith'Wales lEijnb 
market. P~~'l.or. to 198a, . t;heNew$outh'Wales·~~~t l'roductionFor~«;:as.tiXlg 
Comm!tte~(NS'WHprC)1Jlade, judS~~n:t~l fore,eas~sof 1lll2lbslaUghterings and 
produ~tionwllicltwere di$$eDllJlatedt.o1:.lteind~stX''yonaqullrterlybasis.,This 
activ~ty'hasnowbeen disPOJltinl1ed. In 1986tthe,Au$:tr.ll.an·~eatand.Live
s.tQ<;kCorpo;4 tl.on (AMLCJin'\tia ted lambpJ:'oduc:eJ:s.qrve)'s inlouth-eas tern 
Au,st~.lia·t()ertablequartetlY fQX'eeast,.$ 'ot breeding intent;ion~llnd ll!Illb 
,ma;ketn.umbers.i.nresponse toindustryreqqe$ts.This focus. bas since been 
restt:'icted to .for.ec,:Asting: laInbturnQffs. TheJ:'eha.s.b.een indU$.try;eritic:.lslltot 
tl~e$e :priot: effort:() ·onthegtoundsc)'fll'ccuracy ;subjectiv.i..ty anc:1cQst .• 

IPart ,o;tlle:p:r;oblern withfot.ecastl.hg,.i.n ,the4u9traliz.n lamb market 11l.i.;ghtbe 
at;t;ributed tothe.c::omplexity .()£ lamb production ,rela tl veto other l.i vestQ.c::k, 
systems.. !iost lambi •. prod1Jced:undeJ;~varie~1 ofcrosS-breedingstruct~res 
wlU,ch .are :stX'ongl.y influ.encedhy'demographic:cc;nstraint$. (e .s.ramb;eed 
prQPor~~on$and .. $¢a.sonlllmatin.& .1'Att~rns:)and,pri<:e :relativit.i~$wh.ich, impAct: 
on 'produe~ion decis~ons t~ncle~ogeno.usfllct;ors,moc1lfytbese c:lecj,sions"Jiel1.ce. 
it l;£4ge£4ira.b.1.etha~apractic;al latnb 'marketforec$stingDlechanislQ e~plicit.l1 
l.ncQrpor~testhese factors. 

Thlspape;,ccnnparesthe .appl.~catioJl ofa,r.ngeQffoJ;eca$tingmethods~n . the 
New SoutnWales prime lamb ·tnarket, •. SectioJl2cQntainsQetailsoftbe mOdels 
llsed:to:pr(,lcltlce ·tbe .sta te-"J.evel. lmnbuUlrketfQrecasts.Therel,;.td .. Ve ~eritsof 
theintiividqal, .forecasting methods are documented: elsewhere (e.g~ .. Gellatly 
,1~7$l;$rand~,and .Bessler 1,~H~3)and are .not. .di$c,ussed in any detail l.nthis 
paper •. Tbeprocedures .adopt~d.f()';as sess!ng,lmnbmarketfox:ecastaccurac1 are 
lndJ.cated' in Section 3, while tbe re.$ult.s ·of t.hese c:ompt:irisonsarepreseflted 
.j:nSett.!on4. .AconCl.114.ingsect,10n dl,scusses the l~lpllca.tions .ofthe 'results 
ancl .1ndi<:atesseveralproblem areas .. 

1rNSW4gridllt\1re&~.i.sheries.POBox $3 tOrange ,NS'W. :2S00, and Re~ional 
Vettarinttry .t.abcn:'atQJ:y,PMB lUNE), "Arm.i:dale" ,NSW, 2351. 



2~,Forecast:ingMethods :ati& . Models 

'.fhelnll{nl!vesto(:Icmarketf()tecast~n$ .lllethocls c::an'fle c ... tegorised.a~eing 
e,! ther;£orm&'l; ,and: infotma.l. lThe'formal;. ,me!tl1od'~nclt,Jde,the econometr1c oJ;' 
e~platla~oty' lJllodels (e .. g.$.i.ngle~equationJ:'egr~Sls.i.ons ."nd .. $truc::turalmoc1els) t 
i&-g,d ';hfl t~e-f)eriesorrnechanlstlcmoc1els. The in~ormal ~Illethodfl;'nc::ludf! 
exp.r;tjudgementSl,sprVeysands,imple:extrapolat,lofl orllo .... chapge .pproac::hes~ 
Prev!0\1$'stud.ie$'haVeind,1.catedthed1f;icultl.eslnclearlydemonstratin~the 
superiority 'Qf. indi,vlcJualDJethodsor;categQr;y of methods in "pplied ,livestot;k 
marketforec4stlng:,(e,g,.J.ellthQlci~ .. '197Q; Gellatly 1919; Brandt .and 
S.s$lf(!r' '198~hCJhQ!ce1s determined,byavallablf(!resources,tne d.egree, of 
accJJ.racyreq,ulred .andthemethodwhic;:ll!S thernostappropr:~at,e f,ora given 
'set:of' conditions'! " 

2,.1.Typesof ;Forecasts 

Thef9rmalfot$ca.st~ngmethodsgenera.te.polnt:fore9atlt,anc1~heconfidence 
int;erit/.lswithin wblchth~forec::ast '1ies~ Theseforecasts.areeit.herex'post 
(Q; unr;:otl,clitlona.l) where, thtavalues,o£ alI the variables are k11own,Qrex 
ante in whi.chsome valllesmaybe,·unknQw.'rhis. (Ustinct~on,can be il.l"stratec!· 
in the ecC)n()m~tric .. model foreca.sting context .. as follows; 

modelestima.tion .and, 
hS.storical valiciation 

ex post. 
forecast 

e~ ante 
forecast 

<,.....""""-........, ___ --....-:.kn;;;;,o~wn;.;.;.;. . ...;d;.;a;,.;:t;.;;a.;...' ,..... _____ :0:--,.....--'-';'>< unknown. data. > 

:Because ,expostfQreclists are derived fro~known data. 'fQrecast ,errOrSc::An 
onlt ,belit.ttr,iputapleto thelIlodel.W,i.thexante '£orecasts,errorsJ111lype dlle 
\to~i1:.her' (orbpth) p%,"oplemS in .Moelel .spf(!cif.,ication ot: in project.in, the data 
(Stekler196S). 

F.ormalmethoclscanprodt,lce. :bothstatic and, dynamic. foreca.sts where the 
:forecast.ing.model contains dynamlc elements .. ForexllInple."a single.,oequation 
regression Jnof;iel canp%,"oqucs'a dynamic fQt'ecs,stif l.ts ,i;ight-:hand ,includes a 
lagged,(h!penqentvariable~ :stat~cforecasts ,utiliset.he. a.ct.ualv,alues·of the 
laggedqependent variables (orcndogenou,s vaJ:iables .inastruc.tural. ;model) 
while dynaxnl.c.:forecasts incorporate the solved values .of these varlables~ 

Thf(!semetllQds wer.e applied 'to fQ~ecastingthree major New South Wales lamb 
.JllS.tket, variables, lamb slaughte%,"ings. real saleyarc:l lambpric.esandper 
.cApitAl-amp consumption •. '.themethodswer.e used .to proQuce both stat.ic,and 
dyn.amlcforecasts where applicable, and· the forecasts were compared on the 
bS$ls Qf their %;'e'lative .accuracies. The NStrMl?F.C·sforecasts and those of the 
no~.ehanges,ppro&ch 'were considered to be static .• The quantitative analysis 
util.:f.sedt:.he 'TSr VeJ;'sion 4 •. 1econome.tric p&ckageand all variables and data 
~o~J.:'cesa,rede.fined . .inthe .Appendix. 
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,2.2 ,Fortnal Methods 

SI1'1g1e-egulltionregressions 

:Thes~B,1odels foreca(~t.he: de.pendent.y"riable beyon.d t}1eestimlltiol\:per,{od 
~$i~g .a, ,telationsh~p .bfthefom.; 

'whe~~'!~.nd ./la.re 'the eQefficiemt~,BtJ .. J1\ate8~nClu.i.athe .cUstl1~ba.nce!l Thi .. 
model 'procluc •• :cl.nGi .:period.~head for$c;ailtaof 'Ytfor; 8ucca.siv.known values 
pt :~,a.J?rocf,l." Whj.c;b, :r;l!qUi:r...eJ?ara. teetiJtinlationfQr eClc:hforE!ca!lt per.i.od ~ 

TheOq~a.tio~U5' for thethx:eeser:ielilwereestimat.d):)yOLSfromg;~ar:teriy data 
betw.a.n1969 (l )an4 1984( 4lanClwereuae4tQ\produee l~.ta ti.cqual"tElrly 
fO~'Qastat;C) 19$1(4) .pynaml.cforeccult.we.r.!~de frQm 'th..1aughtflringll lind 
c:(,m1h1@J?tio.ll e<;Jqa ti()niJ ,botnotwhi.ch c;ontaint.ld ,a; .lll9gedgQ~n4e1'lt,varla:l~le '!' 
ThelutG<;Juat:.ionsar;e,number(!d ,1 '1:03 in the AppCtncU.xi! ' 

Structural 'models, 

Thest,rUct.t,1t41econometric;xoodel is 'typically ,pacified .8 ,& C$Y8tE!~ ~of 
sim\11tanequsequa,tions, 'whlCl1represE!llt th€!in!\rltet:;'s: ,'behavioural ,rela,tlol\Qhlps 
and,li.llka,ges •. :Thlllmoliel.l?;'Qcluces 't:.WQ . types ,t;)f:fClrecat;t,(ll.an,: ex post 
s~lati9n.using, 'known data for :,t:,he set; ·of .e~ogen()l.\svat;,iables 'tovali.date 
the .cf;ur.~yoftb.e ~odel.and (ii)anex.ante£oreC:llst:.wbic:b invo:I,ve$' 
Ipr()Jeetin8.the.val11~~iQfthee~~genot1sv.t'i.blesandI11tJ~1a~in8,themod .. el 
be70ndthe$~pleperiod!i In both foreC:~Ult's, the values are. detetinined'b, ,the 
model' • previous 1yes timate4re,lat:;ionshiPsand 'the'J!lode:L'sfo;ecAstingva1u.e 
4epends 'ontAe acc:uracywJ.thWllichtheserellltions:Qipst;epresentt:;t;v,e markfi!t 
va1\1esoverpreviousand'futureperlQc1s. 

'ThegeneJ;'al. (reducet{) f'orecastlllg.fQrlllofa ,$.t;uc.tUrl\ltnodelcan.begiven,as; 

'" (.2) Yt -yt.,..l.nl·+2't.na+ "l:. 

'where Yt, .1.B & ve(,:to:r'o.f~ndog~nC)ullvariabl.eB1;o ,~··fOl:"C.8t,1t"i,8avector 
9f:e~Q9~nou8!v~;,i.bles" yt"'!'lare 1:,hEl ,lagged f!ndogeno\l!S var~able8, (nl..~c:i JIZ 
a.r.! 'til_coefficient ,mat;riC(l;!lSafld u is .· ... vector g~diat.urba!lces .. ~his1tlpdel 
generatqsaingle :perioct ,a.headtorecastsfor1;heendOgenouBv.~iabl.e8 '\lS,l.Ilc;J' 
thefo;ml: 

The, st;uc:tural Dlodelused to,pr;oduce.thetorecasts !s.atwelve"'!'equatJ,on 
simultalleous system of the New.SouthWales lalIlb:JIUlrket. (Vereand.Griffitb 
1986·". !;It(!oPlprj,ses! :fpur 'bl()cksrepr;f!sentl.ng lSJnbprQductioneapac!tle$ 
(ttu;ee .'ind ivfdua 1 and 't"W'OcQmpositfi! .breec;ling inVentories).. lamb ,produc::tion 



(.l,au.ght_rlngsand .~Qta~p~Qductlon) ,1aDlb·(lemand(percapi.taandaggrega~e 
cQru~umptionl, lamb :p;ices: (saleyard and ;atail h Tht! .model ·1~8.upplyand 
'd'elf1,I.ndslctell ate,. 'linkedb1 ;anequillbrium 1market,~cleat"ing conciit.ionw!th 
cutt~ntprice$lnf.luencl11gboth.,pI'Oduetionanddemand.An additional equati9n 
4etermil'l~.totlll il).<1u!)tryreve.n\te.Thi.s. :Jnodelwasus.edtQprQdu¢~lZ st:;atic 
llnd(1)i1lanUcf();,eC;llst$of ·the three.serJ.es .tQ .19$7·(4). 

Tile .t:tzne""'\8eriesclass of I:'1Odels . .is 'most.oftetl .appllt!d in :si.tuat,i()lls in which 
:.litt.l.,ifJknbJrln.bout ·the: determinllntsofthe'fot"ecast ·varlable.Tnemain 
'Qbjectiyeof tbe t.ime:-series .apprQachillt(),de.ri va •• defScriptivemo(Jelwhlch 
canbeu.sedtoforecasttheserles be1ondth~kno~d·ataon..the 'basis of.this 
4,sctiptJ,on(this dlffer$frorn$tr~ctural model'sobJec:t1ve wh,ieh attetllpt$ ,to 
irePtod!.i¢c!:the clat.s~~1:esl,"a.~hli!~than4esc~ibe itl, Time .... sEtrle.s tQodel$are 
p.ot, ,b.8.f!dog;,economlctlleoJ:yandl!1ss1.UIle1;.hattheforecllS:t.· ser1e.-has: 'been 
gener.teCi by •• toChasticproces8wh~chc.nbe.chiu:.ct;eri8~d. and described .. 
This .~Hn.nnptloncte.te8the 'e.rror.coJPponent. inthe£Qrec8stwhich .• llows 'the 
fOJ:f!ca$t .. ~ol'lfJ.dence ,J . .'ritetvals (based .. ()t? .standllrd erJ;'ort$)t;o becalcul~tecl. 

~~bo'ldand:CJ:at1ger(1974). suggestthelIudn ,advant.iage.$ofthe .ti~e~.erles 
mQdeltJto.:be ... (1) .·theyarequick ., .• ndj.ne;xpE!~slve, .. to .opeJ;ate',. ;<iiJt~eypro'Vide 
,. '~OJ.1D4l. ball1, ;for.cotllP.~ing 'tlje efficiency. ()~Qther ,fort)casting me thoc1 f,l l1ncJ 
(:ill), they.$.ndlcatfttbf! .e~tent:.tQwhich .pa~tbehaYiour .at\dothere~ternal 
:factors ·1nfl\leneea: varillble's current va.l\1es, A 'maJo;attractionof ·this 
appr9a.ch. 'ls~he'W'iderangeQf foree.flt functions.vailable. wherein the data 
are.l~owedtosuggestthe . eventul!11.fClrDlofthefcrecllst .. function •. 'fhis 
fle~i:bllit1 ,1.Sseent..obe l:~oththe :strength :andtbe weakness ·Qf~he time
.$Ei!r iefJrnoqels~ 

~l1e :ARIMA(aqtoregr.ess~ve. :integratedmoving'&ve!:'age)niodel isfot'nt :ofthe 
tim.~ .• eJ;'it!'$ .¢:l.as sofll'1ociel.whichi~ .c:oIllmonlYIlPp1ie4. to· forec;ast!ng 'non
st'a.ttODaJ:.':Y'aar:i¢ultuJ::'al sf!ries.. The·g~nera.1specifica . .tiQtl£oJ:a nonstat!onary 
iARn!.\proc~s,of·qJ:.der(p~dfgl ,fora.se;!es 'ltis9i.ven aSI 

"'horctth(te.oef~t¢tent:8¢(J3) anc:t<t(B)ar~ \tbeQrd.i:nal::'Y .autorf!g;e~aiveancl 
tDQvlng:lt.v~u;·age cpt3ratoJ:8: of.orcierp and gJ:'e.~cti v~ly I .distlltitOrderOf 
9J:~inaqt3~fferf;lne.ingand 'E\:. ia. the Utlcierlyingwhit;enol.seprocess.. This 
~atior:l ;i,,,elq)&nc!f!4to·reprellent& .AR,IMl\:.process.(l(order{p, :d~g) time, 
{~,t) ,0.),· t9r a .,eCllJonal.series .Ytafter Boxlilnd Jenkirta(1970); 

(5) M:r:AA(.p,dtg) O~,b'{l)1. (1- -Pl:S- _ ...... 4'P>f1 _~l.B8- ••• -. mpaPS)Yt 
: .•. (1 -·81a .... H,~<tg89')(l -slB ...... -Sfi8f1i'> t\: 

wh.tqthf/J .cOf.!t'fic;"ent,.(O( $Jllnd snnarethe seasonal autoregressive and 
movt~gav~rI.l9~·ope.ra tora,of.otQerlJ.;pS.and :t:Pr:ef3:pEtctive ly,O i.atbeorder of 
•.•• I11«:).n&1 c$ifferencing.and ,the otberparamet'e.rsare detinedas for~ua,tion 
(4)~ 
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'theAAI.tfA~()delsforthetht'ee 'setieswert 'lstlmatedbetween 1969(1) to 
l,.9$4~4).The,. "~teb.sediont~:;$t-c1it£~renceswithwbitenoi8eresidua18at 
lQ pe-='~el).t 'aftf!!raq-test:"J;th:k-p-q delte..of fre~domover 25 1.tg8 
(.equltioQ:s4tQ ·~.tn tneApp(!ndix) .. , 

2 .. 3 lnfotJ.nal Methods , 

Judgem.ental 'methods 

''rhese ,apptt;u\che.$re1t 'Ol);qual.lta..t;ive. re •• oning rather' ,t;banquantitativt! 
llnalyslswlth ;~cc\,lracy .dependlngQn,'tb.~ forer:asterft" ,knowlec1geoithemarke.t. 
,pr.ocel .• ' •. ancl. ,11llkages'llnd 'theirap;ll,'itrt;o ,e.ti~tetbe1;.eve18 'oftbemajor' 
market· 'variables(~reeba!rn1975) "The judgemental£or$calts :eonaiQ.erectare 
th. \t~rdrevis~onsof the NSWMPFC' ,squattetly :lamb ,IJl,ughterlngs, . ,fot'C\lc;asts 
betweeIl:1985 1111c:l·1981 ,and,. here lire '1:ega1:'c:led.$, ,tat,ic :forecasts. This 
CoDinl.tt:.eE! }las, ,m,adeilo forecaS1:$since .19$7($). 

Na! vemethods, 

Th.,~.t,eQDIllorJ.ly.ppl~ed;V'ari.ti()nCtf.thi.,ppt'oachtof()tet;astin$.i.,the 
JlQ ..... c::hall~e; whlc:h.holdsthepre.vJ.qu.per'i9d'.value .ast.nf!i :foreeast •. 'No-change 
.{ol"ec;a.ts;qreach,serie$W'erE!the .• ctual.Clata l~ggedoneper.t.od, The.ewere 
(;Q.Jlll~der~d',tb. 'be il9thst.t~c.nc:tct~c:fc;)rf!casts.sthe1·are 'C::Q~potlenLAJof 
the ~he!l,rel.tive'ac:cur.cymeluureandsever.alQft.he:C::Q:ppc;ulttefote.casting 
mpde.ls. 

Com2os 1 te: methods 

Alt.e~tefotec;a'tin$ .Jnetl\ods 'J:aJ;e11~ield.thesame"tesu:1.ts.nd individual 
fQre~.s~ •. Qftenc::ont,:1n .1itclftpenc,{ent i~o~t~Qn relrrv.lltt-Q 'tl1~ fQreCll$tqser 
(Batts: and; Granger' 1969l.This~1' . result wbere a.foreca..t .cQntalnsunlque: 
variable. :otdata... .QrwherGeacll .£qrec.st~ke8 dl,fferE!ntas.~umptionsabQut 
'the:eau.salre.l:atiQnr.hip$between,vat,i,ble, •. Il'Ilproved: :fQteC.$~$.\ ar~PQt.lble 
"here~aChf()~eca$t!'n~.theeo~pC)~l,teeont.l,t1J 1,1nique In:for~u1t:ioJl (Newbolc1an.d 
Gl"all8er.19!4). CmnPQ$;!tef();ec:a$t$'()ften,~C)nt .. 1.tlq1,1ant..f.t.tiveall4 qualita~ive 
el~ents, e.,g., •• neeoJ:?,Qmtttt::!e 'forecast Dl94J.fiec1 b1·~xper.t()p!nlon •. :tt ls 
cogm01i·prllct.i.ce;tQ.Juagementall,.'adju$t~~()nQmetrie forecasts 'ttl.t.hnc>n ... 
qU.tl1:.ltati.velnfQrDUl tion( G1"angeran~ .. Hewl:lQ.1a 1973),._ ·P1"actlcefQllQwedb.;y 
most ag1"iC:1.t'1 tUJ;al .. c:ommpdi tyan~l'y.tt1 .(Jollyant!,. ''WQJ\g .19.$1). 

SOl'EJe .dtf~l c:ultieti ,at,'os ,inqe.terzrP.ning' .• ppropri.te. eom{losi tet o;eca1StJ.ng 
'~dels. 'fQ1"tbeHew ;~ou:tbWales'IatJ'll)J!Ult:Jtet •. :rl\e.prelu~n.t; .f?recl.J,sts.;>eex 
eost. 'fQrec:ast$.b~led ,on.kn()W1l datata :1981(4) .. This obviatedtheapP1"oach .of 
BtJbjec:t!ve .mo4if;.c:ati()n.ofa.q~antitativ.e f'()1"ecast, .4spropo$eci \b1~r.ndt .nd 
'B,n~sl~J;(l~81')·.41so~ th~1S :lamll·nt1\tltethas,beens~bject":l,t,()()lUyon4! 
c.cnt,ln\l()\ts ,forec:;a$ .. tlng, Il¢t;.:lvit,.ov~;; .;h~ ;foJ;~<;ast..'C9JJlpa~~.on pet"1()d(th~ 
;N$WtU'lC·.sla~ght.rttlgs 'for~castst.o l$87(4J).ndtl1~r. '11&. nobasisfot 
assignIng '''~.t'gb.t$b.$ea,otl~hepast.ecur.ci,es'QtQt.h~rw.i..se.Qfothet' .fot:ecast 
m~thods(after' lSate.anc1~Gr.nget 1969),. N()~c::o\ll~ :artooject;iveweigb;t;ing 
'syatem;be .aQpted:£Qr .ea¢nserles",.',tllereh.ve; been 110 'previousstate~level 
fQr.ecast;.:s.o£ lQlb·s£.tm~prlcf;!sQt ·consumpt,lcm • 

.A.£terprel~nar.1tes.tln8~.fQurcompositefQteC:.$tingJ;lodel. veredeterndned: 
(i) 'a ;c9I2binatlon :Qf. t.beeconometric :fotecast"us!ngwe~Shtsof.50;pet:cent 
for: .r:egre~urionmQd.elsand2~ ~per:centeach lQrthe structur.l and the .ARIMA 
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J.1K)de~.;, (11).n.v~r.ge,; oftbe,fQt.caat',· d,J;'lv.dunder; tll"lthtne :J1Q-cllange, 
fOl7eeaatll (1tt)4n l.ve,t.geof~be :.i1l81e-equatiQnJ:~aJ:es,1()n.nd ,the: no
iqttina~for.c.!tl;.and :(1.'1') .,anave,r .• 8eofthefQrec~8t. oftbe.tr~ctur .. l.nd. 
'tlte·M~ :I\odelfhtbe" ;~dE!18'Were~s~dtopt:oduce12Jtatte.nd.dynami~ 
forec; •• 1:,8:,oftlu~ ',tht:eeleriesto1987 (4) .~: A.,thelJ,ngle-equation,resr:e#!slon 
'JJlO4el£o~.~1.y.rd:Ilric~; con~ained' '1\()4ynW;cs.J,twas ,repla,~e4b7 the! AlIMA 
mo<lelil'ltl\,: .dyiUllllJ,~ :forec .. sti~g'. ·cODlpos.ite ,J11()del( iii) • ·Inclus~cnof 'tbeA"""" 
~haq~efQr.~ast.I,I., . cOlnparat.tve ben¢l1mar:k.lsast.n4ard' ,proeedlU,"ewhe;e 
forecaat.ingin a,p.J:tlcul .. r;JDat~et;,~s cbeen~inimal(1:heil ,19661"C~poi!te 
-.od.el (iv) "'. iiJcluded .afterGtangerandNewbold fa (1973)'conc'l1.\.lQntha~ 
tlJ,at.est .()~ the :foreeast. :ac:eu~aelofa'strueturalDl4rket:;modf!I'WlnJ,. ·toa"sess 
1ihet~eJ;'ltsforee.lts:couldt1()t:be .sigtdfie-.ntl1 ,!mptov"d,th;ough .c.omhitUlt.!;on 
wI tll.ARlM4 ,m()4elfo~f!c.$t •. " 

'~EvalulltingForecastAc~ut'aey 

l$e¢.ulu~ theUUl1:n<l'bjec.t!veof a ;m&J:'kttt .. ,fprec.2Jt. i8~aeilit.t:.epla~n8unde~ 
'Clneertainty .1t.ec:ono~e".1~e4epends:Onthe,'elttentto wh!eJi, uaers,benefit 
,;rQal·1t,- ,.doPtioI1:tfu:()\l8l\ .unproveddecis1;ons' tlte.l .. t:.i ve,fcu:ecas t quali~,. 
(Which; incl\ldes.ceu;ac;:y,)l j"alargel.y det.r.miped: 'by ,th. .reqyire",ent.· 'c,fthe 
~1I'J!'(~~J:~dl.kl.and;Jli:~n,:197,~,),.',rh.!I •. rttquiJ!'_nt8 . v.~trOtllinc1ic:.tlon. ,ot' 
fu~ur. tz:enda,.qr:h •• prEHil.c:ti.ng·a:. , •• ;lea tUJ:'nlngpoint;a,toq\larttlt.tlve 
.lft.ll1&t.e,:Qt..eritas" .tutur. level. within conf·ldenc;:e. :}:,Qund. ". '1'be, <li.,f,teri:ng 
n.edClpf:the:~ •• ~.()tf()reea.t. ·.$.nfo~#ion 'p~.vertt;any\e.t~()J:·1c.t •• t.temejnt 
o~ t.he ,p),lj"ctlv •• "Qf; fot~ca$t\aval\1.t;:i.on:. 

:tt ,,i.eonv.nlen~.tC)~n.i.dth:th. 'retqul,rerrlent;for'~Qtf,ica •. t: aec;ur .. ey lntetDllJ 
Qt.. ",.era 'i.o.. .function which: 'mell,au!:'es 'th« :eon.~ijenc:.s ,Qt,jfor,ca.t.rrox:a,~ 
,·~.l£n •• r 'l()llIUl!~Un(!tiQn8..IS\lm8l1that .,ach foreeaat, ina¢¢U.ra~,i..i_,i.·l..rto 
t:h~~ •• ~~J)c:I \~1:.~rg~n~l :1.0 •• fiIJ,<;c,n,atant, ~bl1.1oalle.ar."rC)pOrti.onal*'C). 
ttrtor 81z. ina 'qu .. dr4ticlo •• f"net:iQn~whi.~e thctre.i' IICIG\e deb4t:a.IJ totha 
actu .. t~()~ •. of·th.lollatunetionlScpnfr()n1;:i.:n:9'forec::aat:uller";, ,.guildrat;lc: :lc:ul.: 
$,s •••• ~t:o ·.t»:tbe· .,.t.tluita,bie •.• llurGt,Qf theco.t,ot: :tor.~IIt:et!:rori,n 
mOat '.pplieda$.t:uation"U'!ld"s ,1919).. Th~ loa. ifunet:ipn~·.~ru. ·foz:'ln})QecXtles 
.l.mpqrtllnt'lhf.tz:tJ '~.obj.etiveofl6rcac4.t .ev.luationi_ to determine thCl 
.~tenttQ \wbichon.' ,f:or .. e~.tin9,tllet;h~ :9ul;perfQt:m..n()thllz:-,rathe:r:thantbel' 
oX'c:U.nal.r.nltit;l9 Qf't.be:· .JnG.tbcxt •. (c:.;ran9.l':,'.nd,N""Qpldl.9.1~ ).The.. c;.lter.1.aa:re.; 
c.ntJ:'alto1;h.fq,:eea.t: :.eeurac:y,mea.ure.dlllct1fjl.db81~. 

;tC:>1;r:.ecuracymeallur •• wete ;cop:si.der.4 In avaluL\tlng th" :(oJ:.ea.~.orlthEt 
~.~. ()~th.it :(!C)mpar.tiveac:¢\lraqi. ••. t: 

',(1) 'H.anllquju.·e.rror:~"Sl )wid.,Qll ••• ur.sthesizC\t' of,t~e :1.n41. vidWil 
,fC);".ea.t;.~rot'.tX'OC1'Jth. ae.t;ua);. dac!!lllnd: is. aefin.d a8 .~(1t '-'1\,)2/N where: 4 . 
• nd. , are the' actual-.nd for:,"'<;astval~~& ,for',allt,anc:lN i.then~ller of' 
oJ>.e~"':attptls"l-fSE.: 1,anab$QltitemeasUtc.Qf fQt'ec;astacl:;urac:yandasswnes.a 
qu.C$taticIQI.£\l~t:ti()n .. 

,1 Qther 'l!lementsof'forecastqualltyareclar:it,.cre!;!U~i.l1tyand; timellne$s 
(~n~1.~.~"C\Watt. 19$1,)" 



'(It)"ean'bIQlut.~lp$rc.nta8eetror :(MAPE), ,deflne~ $S 'l;(Ot '~"P);:)/'t)/N where 
t.ne,pat,'_t.~r:'.~. ~ef~ne4.._bOvth 'HAPS' i,an' .ab.Q'lut.e' •. ~curaCY~& .• \l:t'. 
!Palle~cn,' :. ,1.~lleatl.o •• f~ncti9". 

(~,iJ.) ~h.il'. iillfo\f:l\talitycClefficisn:t. :02 !(?:h.11;19~6) .i •• n ,index 'of ,rel"tivtl 
fo:t'.c;a.t' .• Qcuraqyb4 ... ~cmt;llerati.oofth. iKSE iofthe.~ore.ca.tand the .MS! 
of •• ,~n~hq\a.r)( (p.~.11y ·lt~.9~~hange)t6z:ecaat;.1'hiQmf!il.lireofrelat.ive ~SE 
'a.ln.u'l,~elil :a.quac;1ratic '·1,9.'. t\1fu;:t.iona.nd .is defined (in. a C9ndEUllledform) aa 
Uz .. l{S$(~llHSE(~ .. ~lwh~r~thadenominatoz: iii ,ilnimplicit: :nQ.-chang., 
fo;ec:a.~ •. ·~~z:t.ct :fore~alSt.haIilU2 · •. Owhil. 02- ,1 indic:at.e8. ,a. :forec,:aa.tia 
th.lul1'1lQ~.th.no-c:h .. ng.ex:t;ta~lation.lf.U~ ,i8 'gr.-Citatar 'th.n, 'one, the .:model 
haa 1 .•• iI.r.predit,.~tve,p:ni/er. 'tha,n, ith~ 'no"'!changE! forecase .'1'hi. meaetJre ,JnAi.nly 
;~l~t.al~Q eCQnorn,tric :to~~c.atlt. which can .):Miz;-,p;odpcea ,to id.nti.fy.o\1re~8 
:Qt,er)':o;( 8ucll·a~};):y ,~rr.,C'Jr"eCQt,npo8,ttj.on). ' 

(,l.vl~al.)"8.1., Qftt)e,.eri~iuJfact\;illand .for~calt turni,ngpointaexp;essedas 
an.,arror',ra.t.l.o defined, asthEt '1;atioofturnJ..nSPQi..nt;.error" (incorrect 
girectiol1sofch~nsefo.recast anc3act~alturning,pOi.nt8not.toreca'tJ to t;h~ 
'numbet:' of turning ,pqint,al,n t;h_actual..aerieah ThieratiC) is a.lM\a8 • .tre ·of 
absolut. fpte¢l1fiJta,ccurac:y., 

4 .• Reaults 

Static forecast comparisons 

'FrOm Tabli! 1;, 'the ;ab$o.lut;eer;oorcrit:eria. :i.ncticat·eda reasQnabl., Ieve'l..of 
accll~.c1 lrtthe indivictualeconometrj.c 'andcPll1posit;emode'l..' 'forec~$t$ .of 
lamh$la\1ghtering~ .. andccmsumpt.1Qn •.. 1'heDlQst, .accuratl!'forec~st8, weteprodllced. 
'byeQ1Jlposi tes of the econQmet.r,tc.mo4elsandtheno-c'hang~f 01;ecas tSt.whll.e 
the8truetur.lmo~h~I'Wll$tb~ ,lea.t:" 'acc\lr.t$, On,these samec;it~;:iil,0111ytbe. 
ARtMAUi04el.accurately forec~st 'real $Q.leyat'd :lam1)pr·lces~ThelQW lie~c;entage. 
Jne.ne;ro($.fQr~lleNS'WMPFC ·s, J\1d~eInent:,alt orecastoQf .laambs )..qgh~eJ."ings 
were; ;duetot:,heC9~ttQe·St111aeJ:~pr.edi<;ti.o~u".()f the.$eries tQ 1986.(2)amJ 
over--:predictiol1sthereafteroffsElttip$. eaQn otner-

Ttu!TlleiltJ2 :8t.tirlld:icrelati.v.acc~rac;:;ymeaa\1re iconfi.rmedtheaupt:\ri.ori~yof 
tt1".1n:9l.~4!q\1Ation:('egre8f1J.totlandtb.~I?Paltemodfil.flI J.n.forecaliting l.amp 
.lau9hteringa ... nd,c()n.tl~pt.ionwh~le'tllel\RlJo!Amcx!9l.p~gvtd~ctt.be;beatptic:e 
for..,r;aa tall ~l1etuJ;'n.ingpoi,ntana ly.isJ;?r04u<;e4s.iml.larc:onc;:;1 u8tollll*l'or .l,atnb 
.lau$Jbt.tln9",;.al.l~thoqsexC:8ptf.:h. ~IW\rnoc!el,haa lQwertpr'ratiotSbut 
only' 'the i~illgle~.equat;iQn l:89resaion lnOdeland.tlte atructuralmodel ~rreetly 
.11tic~~ t$dfO\1!:'()t' moreo~thea.c;:tu21,tturning ,poin,t:..TbeAAXMAll\Qd~ lfailCi4 
t~prei:U.c;t..nl"ac1;~a,t t.:urnin9 'p¢intB~ndCll.1methQ~spt()du¢ed tW()·()t'mor(iClf 
·tl\~SEt ';urni.hq pqint'err()rD.~llJn~tbQclst;9rr,gtly .,p;edl.cted threo. .c>tmo~e9f 
the,fiV'e .actualturnifigpoint.. in tbesaleyardp;lc;(!sorie.althQugheaC;h of 
tllethree.conQnl~tJ;le.rn<Xielsforec::aat; :non~exi.tent~llrnin9 points. Thel;3e 
error. were .notev~dent. :int.~.c()m~s~te;torec;asts" No method .correct:!.y 
forec;a.t.~retha.t,t.111:.e<>tth.f.ivetux;nin9poi.nts inthelamb,c;on..UIl1Pt~on 
aeries .;'\"·~bei.~errQt ,rat.io.werEirela,tively 'high. 

Ptnmicforecast ,comparisons 

3:he$eresu.l~swereg~1l(!tI111YCQn$ist(!ntwi,th those ,£07: the static forecasts 
(1.'&b1, 2). 'Tberd.ngltlregressiQn.andthfrtcoxnpos,ite models providedthelllost 



'tA~LEl 

stiltic_Forecast Ac(!uracy.Analysisby.Forecast Method 

Single... stn.ct.ur.l .Re'tri~t¢dARIMA c()!npO'ltf.fHOdel'"~PP'C No--¢bat 
eq~ati,Qn~oa~l Reaucec:tModel -toreC4I:Bt Poxoec.1 
ReStress!olt Form Model U.> (il) (iiI) (Iv) 

Lamb Slaughterings 

HelinSqu.re $rror 0.02 
JoIe"1;lAbsolute% ~rtot 0.0 
,..hell's. UL ,B.tatilstic;: O.9~ 
TUrnillgpol;:hta in series 1 
'tUrning pOints correct: _4 
'ttirlling point err:or ratiob 2:1 

Real Saleyard Lamb Price 

l1eanSquare ~r;orl19.1.1. 
Mean Absolute I Error 0.49 
1'heil'sUzStatiati¢ '7.9 
TurningpQints in EUi!rle. 5 
't9*,ningpoint:sce>rrect .4 
1J.'Urni1l9 p<)int: error ratiob 3:5 

Per Capita Lamb Consumption. 

Mt!art Square Ertor 0.05 
M~inl Ab$olute.% Errpr 0.03 
Theil'st.tzStatj.lItic:: 0.44 
Turningpoitlts in series 5 
TUrning points cprreet 2 
'turning.pointertorratiob 3:5 

0.02' 
Q.Q9 
~.~g 

4 
t:l 

168.51 
0,.58 

~1.l;1 

4-
i:5 

0.18 
O .. Og 
1.49 

3 
3:5 

150.37 
0.56 
9.97 

3 
2:5 

Q .. 02 
0 .. 02 
1.51 

0 
fit 7 

9.88 
0.03 
0 .. 65 

3 
3:5 

0.14-
.0.01 
1.17 

2. 
3:5 

0 .. 01 
0,02-
0 .. 63 

2. 
0:1 

77.:07· 
0.04 
~5.ii 

4 
1-:5 

0.06 
0 .. 03 
0.53 

3 
2i5 

0.01 
0.0 
O.6~ 

i 
4:7 

76.19 
O~22 
1~7a 

3 
l;5 

0405 
0.01 
0.45 

3 
2:5 

{O .. Ol 
0.01 
0.65 

2 
3:1 

31.1.5 
0.~7 
2.46 

3 
1:5 

0.05 
0.01-
0 .. 41.-

3 
3:.5 

().Ol. 
O.Q' 
0.16 

2 
2:1 

46 .. 83 
:0.30 
~.,l.,l. 

3 
.1:5 

Q.09 
0.03 
0.11 

2 

0.04 
0.0 
2 .• 29 

3. 
.:.7 

~otes:a turning point amUysis not CiPplJ.eable ;b.l:at1o of turningpQinter!:,orsto the number: of 'tuJ:n1:ngpointtJ in the aeries .. 

O~O2 
O.ltt 
1.00 

15 .. 08 
0.04 
1.00 

o.li 
O.Q1 
1.00 



aq~~i:at~dtnam3. e f()re~ •• t.o£l.mb$laught~r .\ngslltld(:on~nlDlPtJ. on .Comb!ning 
~be ARI&-QdErl .• n4 tl\~ no-c;hange for.e~asts offeretl sig1:liflcant, aC(;l.n:ac:y' 
g.!n$ln£'Qrec.$t.illareals.l~yat'd:. l~bprices. Xhe;TheilU2 ,tati"tiC:8. :(p; 
.achottha l:h.J:_.8~rlea were cona.ia.tent wi,th the two ,absQl.ute errpJ:' 
c::;~t.;iJt •• w.~etbElre.ult.. ot .. the, ·c,t)tnamlc:tu;ning. 'point·a~ .. ly ... ~.wi:th, All 
·!l~1: •. tbe lAAX!-Q\ ;m9c,ieltJ h.vingacceptaple error ;r~tiQs .t.amb .sla\lghterl.ng$ was 
th~,~.t (di~tlctflt.et'ieaitl.wbichtopredict dire¢t;ionalchangfJ,ancimost 
:1tlethOd..f~il:ea t()prg(Uct~meo:r: JIloreactual turning'poill.t. in the :s~1;i~s" 
Conver .• ely', rnP.~· ;rn~th¢c!B: c()r;'~c:tly ;pre~,i,ct.eQmore:thar\~Q pE!X'c.entQf the 
t~;nitt9p9~nt.i.n, 'th~s.ley8,rdp.t;'·tcl\l aoc,tcon~u.ut\ptionfJerifiis. 

$. ,Disculsion and .summary 

~here'are¢~r~8,!naccu.r~C;ladv~n~age$ . in~~:t:n8 :e.conQm~tric 'lllethod.$for 
fo.re.ca.st,i.~g ,i~the,trewSo~th W~.le$pri:nQ: l'ambJn4t'~et:., 'X,llD)b sla\.lghter:J,ngs and 
t;on$U!nptionwere.~O$t.a.cC:\1+.~elY,£O(e9astbyt.hesin81eregressionand tb~ 
compdsite Dloqels.Real saleyard prices':werethemQst,.difficult.to accu,rate1y 
'£?recastmn4 'herethe.AA~MAm()a$.J.ipr9d\iQed,8Upe~l.Crstattc ;fQ~e~asts:IUld 
,.1sO. dyP.~ic£oreca$ts,in c:olllbin21t.'~on. w~th .tne,no-changemociel..HQwever ,no' 
slJlsl,e Jl1e~~od wassuperi()r;j,n~l~s!tuat!ons. andtbetrls1nopportunities :fOJ;7 
ilnprovlllsfcrecast accU7;.acyappe.~u:·edtobe in combining the fOt:'ecast'softhe 
eCQnQmetricmQde.lsan.d theno~cha'7:lge '8,pproaches, 

'Onere'~lt Qf .. t:oncernwa.sth~ .rel.tive.ly .wea~ fcrecast.ing pel';.foPIuulce. '''Of . the 
s t:ruQt~ral~odel. ThemQdelu$.edtogeneta t.eethe.f ore cas tswascQn$,ideredto 
be$tatisti~allystt'on8 (VereandGr,i..ffit;b -1988 lJndt'he. fprecastlJW'et'~based' 
onknownv.a'lue$of ~bE!. ~xpl.an$~Qry va~,iablesto1987 (4) ~F,+",elulirn(197S) 
i,usees~edtl1a t thefore~as.tac;e'\lractpf .af onnalJnodelpa rt 11 dep~nded. on 
"WbE;,~he.r 'tneJnodelled :P.s\: 'l>ehav.~QurwillbEt J:epeated infotecast 'petiod. 
There. lssome.ev,i(ieneethat :thtsnilghtnotbe 'soi7:l the: ;New South 'W'al.eslamb 
lDlArket asthetew:eJ;'eevents lifter 1984 whlchwere a,typic$lt.Q.t:he: bormal 
·m.~l(et· cycl~s (e. g .ver;Yh~ghwool pr,icesandl~b $lUn val.~es), Th.eIU!' ·~vent$ 
Were not~xplicitly~odelledinthe :~conometric::estimates .~nd they Jnlght have 
;liflueneedthe structut'e o£the forecl1.stvariablesafter 1984 ~ The llkel.'l.hood 
of chlng~ int.ne three .se.ri,e.$t ,strUctures:wa$¢~amined,.using .A coeffie,,iellt 
stabil! tytes t on the. $truetur.4l. illlOqe'l..'$es t.;bna.t.e.sov~t'twos.ub"'!$81'DP'les 
l,969.(1) :to 1,9.a4Ur);l1nd 1985(.1.) to 1981(4) (CbO"'III' .1960). ThelJetests. ind!cate.d 
~cnn~evidf'rteeof$ttuctl1t"alcbangelnellcb oft;hetht'e~ .seriesafte.r1984. 
,n" itltbe P21tter.n: ·Qf ,re,Ji.l lADtQ$aleY •. rd.pri,c.esin :pl.r.tict,tla.r2• Xt .app(i;'!ars 
,tllClt:'theAiU::K1\ m9d~l •. mayal$Qh,cw~f~ced; is,i.m,Llar :ptQblemaot \JnincoZl;:Qrated 
ch2lngei1\,th~eati,tnatedfQrecl1!Jt,in9.tr\1ct\1~e~fo; l!imb all1u9btetringaartij 
cQn.\1m,Pt.io~a(·t~r ~9a4it$hQrt: ... tel;m inat:ap.i,.li1:y i. ~ch .. ract.eritJtlc of ',many 
eccmomic::timtl"""#Jerie. ancltnodel.aahoulCl becontinu~lly ;t'&visedaccQrding t.o 
.new lnto~tioll. ;(tildeii .1'791 LeuthblQ'et.al •. 1970 t.T.he sign:l.ticllrttly' 
improvedfor,ecl1sting 'p~tforJ!lance :0.£ the¢ombineds.truetural and ARlMAn10de~s 
\(composlte.J:noc1~l Iv) :!Jil1,otewcrtby nndvalj;da.te.s ·th~ te.stpropO.sed.byGr~nger 
and )N.ewbold (1973) 

O\,,~~al1 ,tobe C()~p()sj:tes,pJ;QCl1,1c¢dthe'bf;!st .f.ot"ecast$of lamb sl.al,1ght.¢;-J;tlgsllnd 
,(:()nsumpt;:lon .• Allf()urcomJ?Qsltemo~els,w.er:e .mQt;e acc~t;~te thanthecomp.onent 
Dle.tnod$ ~llst.ti~ .fcre¢ast,ingl~bfllaughteri~gsand(:Qn!,nlmption .. The -UIMA 
.JnQdel.. ,prov~ded ,thetI\()st..cC;u~ate 'fote~.sts .pfl&nl)prlces. The qynamie 
for,ec:a'lt$of lArSlbsl.il$htf!.rlngs .andc()n.~n.1lJlpt.ion!et'esimilar intet1Ils. ·of 
·i,ccur4cy "Wh,iletne cOf1lbinationoftheAR1~and theno","cbangell\odels offered 
accqr.ct .J.mprovementsin lamb price fOJ;ecs.sting.This lndleatedthat ;the 



TABLEt 

Dynamic Forecast Accliracy Analysis by.Forecast.Method 

Slilglf!- Structural Re~tri.~te4 ARlMA COtnpf)sJ;t;.e J1()Qel,.s No...,change 
eq\1 aU. o.n Hodel lteducedFotmMode1 l'"()recast~ 
ReRression Model (1) (ii) (iii) . (iv) ~ __ ~~ 

Lamb i~3ughter.in$s 

MeanSquar.e Er]:or 0 .. 01 
:Me#n Absolute It':troi:' O~Ol 
TheIl's lJ2sta.tistic 0.76 
T'-1rpingpoints i:n series 7 
~urningpoints correct 5 
'turning point errorratl.9b 2:7 

Real SaleyArd Lamb Price 

HeanSq\1areError 
Mean Ab$olute. tError 
Thell's U2Statistic 
'1"urni.ngpoints in seri~Q5 
TUl::'ning points-correct 
Turning point error ratiob 

Per Capita Lamb consumption 

Mean Square Error 0.07 
Heafi"'bsolute % Error 0.04 
Theil·a U2 statistic 0.64 
Turning points in serie. 5 
Turningpo.tnts correct .3 
T\.lrningpoint error ratiob 2:5 

0 .. 03 
O~ll 
1. .. 84 

4 
1:7 

150.26 
0.54 
9.96 

4 
1;5 

0.24 
0., it 
2.04 

3 
.2:5 

().O3 O.OJ. 
0,.01 0.02 
1 .. 96 0.74 

1 4 
4:7 0:7 

122.74 j8,,~8 41..$2 
(J.52 0 .. Z9 P.3S 
8,1,4 2.58 3 .. 54 

J 3 4 
2:5 j:5 1:5 

0.22 0.03 
0.01 O~O3: 

1.90 t1.42 

3 3 
4:5 2:5 

0.01 0.01 0 .. 04 0.02 
O.G 0.00 0.05 0.01 
0 .. 55 0.59 0.90 1.00 

:2 3 3 
3;-7 3:7 1..: 7 

43.79 28 .. 23 1f.h93 15 .. 08 
0.20 0,15 0.4.1. 0,,0 
1.25 ~.O7 5 .. 10 1.00 

3 2 4 
1:5 1:5 1:5 

0.04 0.03 0.05 0.12 
0.01 0.02 O~O2. ;1.01 
0.35 0.44 0.43 1.00 

3 2 3 
2:5 1:5 1:5 

Notes; A turning point analysis not applicable;b ratio ofturnirigpointerrorsto thEt numberofturlling point;s in the series. 

: .... 
0 



,11, 

l.ndlvit!'Q..l,foreCllsta contained ind.ependent, informatj.on which incom})inat.ion, 
retHl~~edin impro.Yed,forEtc$sts ofthethreeser.tes •. ~,oJ; the oneseJ;ies to 
:"h~thi.twCls.ppltt .. ble flambslIl4ghterJ.1'lg$l, the accuracy of the judgemental 
forecasts ()f t.heNS'WMPFCsu£fered in comparison; ·to thf! accuracy of tl1e other 
fo~eea~t.in.g :m,thods", 

'!wore'levant qu,estions ,inforecastevalulltion a~e the llcceptabilit.t ofa ,set 
of :;tn::ec'aststo the .\lSar .ndtheextentto which. the 'fo;,ecastmethods. .canb.e 
lltOdlf'i~t.oim.pJ;ove foreca,stingperfotltlance(Gr,anset and. NewbQld :1?73) •. l'Q 
this end. thE!: £Qreca$t,tng )~roceciuresreport~d in this !paperare the subject 
of on$OingJllortl.tor.ing and ·eV'l!t;luation,., This analysis .bas tended, tQconfirm the 
1.tt..,~questj,.on .• !.e.that im,proved .foreCliS'~$ in thE! New So.uth Wales 18Jllb 
~rket .reposs.ibleftPIn, modified apprpa.ches btls.ecS on cOI!lposltes of'the 
indlvidqlillecQJl,omettj,c andt.henaiv~ho-changemethods,. 

.2. The Chow":'test Fst~tisticsfortheserieswe.reFnh66) • 53.2 ·for saleyal d 
pr,i.ces:;F(6.69) lQII' .16.9 f.orslaught.erings. a.ndF(9.66) ".2.3 fOrC01'lSUUlption. 
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APPENDIX 

Estimates of the l~conomet:.ric "Forecastin:gModela 

(t;! ·v.lue.~,i.n p,:a.ckets') 

U.)~.i~g~e~e9.~~tion . Es tima ~es; 

LllJIlbslaughterings 

tl.),stl.,Bmr .. ,0.56+0 •. 24 :NA!I +0.1:1 .AFNl( --0,.01 PALBNW - o. OOl PfWLAt1(-l.) 
(Ot-S) (4 ... 6)' (3 •. 3) (4.·8): (-5 .. 1) (-3.8) 

-0.09 'pm-mRT(-l) fO.43SLLl!NWC-4) 
(~1.2J (I •• 8) 

Real saleyard lamb prlce; (this .. 112: ra,p~lce~epend~nt version ·of the laxnb 
slaughtes;lnssfunction.,givetl ~nequ4tion ::1.). 

(2) J?ALBNW =29.7 +2.88N4BI +C; .. 89 AFNw - 18 • .5SLLBNW +O.Ol rnlLAU( -I) 
CQtS) (7.1) 0 .• 0) (~.~5) ( .... 4.8) (2.'2) . 

+ l..76 DuMQl +3 •. 59 DUMQ2 f-4.a4PllMQ3- 11.83DUM74 
(1.3) (2.a) (3.8) (';":.3.·1) 

-1 •. 32:. 1)UM74 (-:1) 
( .... l.9) 

Per capita lamb.consumption 

(31 DCLBAU iii. ~.15 +O~. 4J)CLBAU(-1) ",,0 .. 003RINCAU t 0.11 PRBFCH 
(QLS) (2.8)(.3.8) (-2.1) (.3.3) 

fO .·01 'PRPlOOt -.0.2 PRI.BNW -0 .• 71 DUMQl.-O. 5S DUMQ2 
(·1.6) (-4.1.) (-:l.9) (-2 .•. 6) 

- 0.02DUMQ3 +0.13D'tM14 
(~O ... l) (1.8) 

Adjusted R2 ·=0 .82, h::; ... O~66; N = .64 Time .. ~series AAlMA tnode1s.; 

(ii) ABIMAEatimates; 

Lamb slaughterings 

(4) SLLBN'W ,.AftJ (1-0.4738) = (1 - 0.846B) Cl - 0.422B -0.337B)4 ft 
ARlAA(l, 1,1) (-2 .. 4.) ( .... 6 •. 8) (-3.0) (-2 .• 7) 

(0,1;2) 

Adjusted R2 == 0.39; ow ::: 2.04; QX2 (4,21) - 15.8.; N =: 64 



1tel9.1 sa.leyard laIllbpriee 

(5) ~ALBlNAYt ,. tl -O~l35~) (1 ... 1.3.11B '+O.194~14 t\:; 

ARtMA(O"l,l,.,) (-~ .. O) ("!"~ •. $) (~~~~) 
;(0,1,2) 

Agjuated .~2 ~ 0 .. 48; OW = 1.99; ~'X2l:3,2~) .'3Q.1; ;N=64 

:Per cs;pl ta lamb consumption 

(6)J)CI,.BA'QAl"t= (1 ... O .. S03B -'Q,,364S2) (1 ""O ... ~(}~B ~ 0 .• &118)4 .tJ, 
MlMA(2,1,O) ( .... 4 •. 0)(2.9) (-5."S) (5 .•. 5) 

(2,1,0) 

Adj\1f1t~ct, ,Jt2,= O .. ,51iDW·= 1.9~;Q X2 (4,2].) = 28.1"4;6= ·~4 

Variable.DeflnitionsandSourees 

:AFNW ... ateao.f .imprOveq,pa$tur=e$ ,£·ertilised.N~WSouth Wale.s (m :hah,,i\BS, 

Dc:L13AlJ "Auf3tra:li.anpet."'capitalambcons.~ptioh, n~U/hea.d). 

PT.JMI)ltT '.d.x.-o\1.ght;.dU!llm,.v~riabl.e (1- 'below average quarterly rai'qfa.ll. zerQ 
Qt}1emse) •. AB~ ,set'l,es, 

DUH74' -.impact.d\lInmyvaril1b1:e .£orthe ,].974 beefe;x:port. 'market ,to l]Scrash 
(1,· J,974:4.,.zero ()thet,"wi$eh 

t>UMQ1. J>lJMQZ,PQMQ~-quarterly dummy varial>les. 

NABI .. NewSoUth Wal~s adj'Q.sted inventol:yof intenl;ili!d mati'11gs t;o.British 
br~ed :rams' 'lltM~rch 31; (nl}.¢onstrl1cted (Ve":'e aIld.Gri!f~th198e), 

P~~NW·rE!a.l.sa.l.~yard lamb.prlee.(h:es§E!dca.rc~sewelght.,aomebusll Ie/kg), 
NSW ~$ricultu~E! '& .Fisheries. 

PR,BFCH' -W~lghtec:l.average of real retail :bee~aIldchickenpr!ees. fe/leg). 
'calculated. . ' 

PRL"BNW -real retail laml) price. Sydney (e/kg) ,NSW.A,grieulttlre.& Fisheries .• 

,l,'RPJ.Qn.T ·-real t:etail PPtkprice .• Sydney (q/kgl , NSWAgr!cqlture & .F..~s.heries .. 't 

PFWLAu- real average4us trallangrell$Y price;or.allwoo]'s (elkg) • Awe. 

attlCAV-real household disposable income ( $ ·OOQ·hABS, 

$Ll.BNW -NewSoutl1WaleslaDlbEllaugb,terings(m) .• AMLC~ 


