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(~uuttjbuwd.Ph per 
Austrnliuu Agricul(u.tnIBcotlotnics Socl(~lS 

~'8th Annual ronfc.'cttcu 
Vi(~luriHUni\'cl~si(y 

\V(lHltlg{.(m~ NQW Z<mland 

"PhJ), (\HHHdat(~ and A~~u(iah;~I)fnft~~~t'H ~tl'Pl"t:H\!!,;:\ly. lkpal'tlnerH ~)fi\l!ri\:uhura:l r~nln.\nul't. 
1 :nh·t>f\lty ot r\'tanHnhu~\\1innjpt'j! Manunha C«HHUiu f~3T ~N2 



Chnos th~~~ny Sllllg<;·~t.'i lhut 'it~/;'minglYl'Rndotn \urhthl(lstnay (;,Ulm~ from 'tlUfrlim·ul 
dctermin,isti~' tun~linnSi In sll(ht:tt..;cs Uucm' nln~~Js t;:annnl cuptur~edl~? undt~l'lyin~!n"'~mhtriUe\o; of 
the rll~hJtic HIlle sefil~~.'T·hj,\ s.tttdydfVt·l(l11~ un nltt"rnathe neur;lJ. mH\\,nrk ~lppl'nZll'h in lJw 
t.:nIluno,nlyust~d Ht)S It'Slof l,lmns to study tIu," n[m .. tim)~lr dyniuHit'~ uf Ih~':t'nU'lrnndhy markt't 
This pal~f't U\l~\m.?uJ:t\l lWlwo):'ks~ tttyp~ nI' 1;'Hmllutl~r ~w1ifklHl inlt.*mgt~n(.~t"whkh hWi :J:~~t,'('lrU} 
sho\\'u. sU'~ln\g pntt·nliul·l.~Jr idl~nlifying ,and ftu'{'!';l'il''in!! l~t'mlnlIHt,' tinw st-:ril"s, "(,hi, p:tpef '\\'lH 
examint'f. th~~ perfoflllant:c> ui neural lltwl\vorks \.\ ith thal uf tinu' \el.f~nlt"ihnds rnrtln~fli\ttn~! 
crmllnmodit;~ prici.,*~. 



l't lnll"oductiun 

Prkt' fnrt>t~,a\tingis nn int(~!!ruI pilrt of (~mntlludity fT(tdtn}! and plitt' .amily,,'l''>. (.Ju;"mUMUvt· 

~l~,\mU;~y with ,mull (·rrnr~.alonf! with turning point f'ort~(a~tin;! pnWt"l" mt*hntb impnrt!mlm 

tll!\4lfwl.hug fOw\.'Hsting m,lti(\ls .. Numernu, ~tudit's havt~ fimlld tlnu unJ\i.adat11,Urm" \tlrw~, \U\ll i1:\ 

Hux·Jt"nkin~ ARr~;1A lnudels i.ut~ it ... al'ltn\ilh.~ $l.'~ JmJn~ t·'Xpt~nSr\4· bm'm' n~~!n~\l,jiun nttrt.':tJm 

ittttflregre'>,Mve model", f2. 10. 121, 'nll2' SUU'l· ... " of iinl!iU mndl.>Js. hU\\i(~'Vt~l.l\ t.nmhtinnal up:nn tiw 

undt~~lym~ diu:,) t~t'nt~':\1tlHt~llmCt'~\ hem~! Hml..Jf imd nnt ht'm~~ tidldHlll. Tlit> tfHdttionaJ \'it·\~ m 

linam.'M' {':(.onOIUK'f'. i, th~tt markt·t pm::t,",nt~ l'audum and that l'lt'tt I"H\~'\ tatumt he u,\('d ~l'\ a 

l!uid~ for tht' pri(t~ Ileh~l\itnUr m lht" future, Ch~HlS tht;.~t)ry. hn\\t·\it~r. '\u~!~~t~'\t that ~l ,p{'mim~l~' 

in ... m:h il ~,'i.Pl!.t~. ARHvtA mt"thoch art" nu hm~R"r a u",(~lul tonI for \~\tilnat1Ull itfld tqJt.~l~l~WH! 

Iln\\t'\t'l~ rt·u:~nt tlt'\t{'iopmt>uh m the ·.(ud~' Hf ~lHifld~d !letHal m~tVvo{k.", ",flu\\ dMt 

h'rdhlt\\ ·;.ud ut"ural Ht't\l .. Htk\ afe non hnt'ar mapIHH!! ,hut. tun's. th"Hl. au appt1lxunatl'> imy .llhJH.U) 

h;m .. tinn Ill. 1-". IXj rhf'H~lflrt~, \.Ut.:h it nonlml.\H nwdd m.il> ht' '\lPt'liP1 tH\RIMA mOfh,~h lnt 

Tht' OhWttl\.t" of lIu!;' ">tudYI'" to .. ',amlfw \ .. hetlwr tht' m.·tual lwt\\ntl. ,:an nutpt'tfnnu a 

lrmiuinmll AHI !\tA mOfh:>l lor ./lm:'u]:;.hni! cOHltHodity prh.t· .... Spel.lfh.,dfy. \\to tht' a fwm.!t 

nt~twnrk to fon,·<. .. t\t t;S r~lltlt' pr1l1" and I.:omparr the ft""Ulh wIth tilt' ARr~:lA Iltndd .t ... a 

h~"'th.hmark'rh{· f(."UMUldcl of lht> pdPt~l t ... fHg.UHlt·d a\ 10How .... In \edllln _ dhlo, tlW$ll\ 1" 

htlt~n} ,h ... n!""'ll In .... t~~ tfon .i. tht" traditional un!\'analt' tlflW ,>;".1 w, ;lppr!l~Kh ttl lUH·t.l\~jn~,~ h 

dt~'ndwd In ~t~l.tHm 4, m~urul net\\nrk "lrchitt'l"WU" thilt h tit"sigHt'dhH thl' "fudy 1\ dhnt"''l.t·d. 



St"ctim15 di"it:u"lIt, t'vnhmti,m mellul:ds fort;'mnrmdlll~ du~ two t{)Jt;o\.'n~thlg uppnmclu:,~s.D;lta and 

tnlt'f,~it~t Pl'~~~;t'dmf~ iUt~ di~i'US,S:t~,din Ii{~t:fmn () :it~t:fiHn 1 :'\huws f~suhs .frblainl~d;rrnm AI~lMA and 

~IrUn~/i~tl ll(-u;ul nt"lworkSilnntlmiun.~, lu Stll~tltm K.o\..f,;51'ull l'*\;tllu.aUnn und t'ompurlsun 01 1\\0 

tt~t:'lnt({t.w' at't~ dt:\t.:U'M;~(!t iUlll nUltu),,,"It~ttiml 9 pit't\:idt~"i dl(~ tundtulit~J!' rctnark\ii, 

:tCh~ms ~rbcnt'yand FOj,~(~enstinl~, 

dU"llry lh~lt ~l tinw ~l.·W~~ \thud. ,·~l1,(:~~lh tH h(~l\f,mkt!ll m;~y ·Jw }!t'm"l~m~~l hy 

.1 dtrt~nnhU'~fk lltnttinn .. \n nh\~r~m~ e!il'lmph~ ui ,Ut. h pro!,:t·~\t~"i tIlt t\HHtnm nUmht,"f\g{;nt~Wfl'~l 

h}'~(lnlfmltr~t~ll,n ,uil.,ht,.~t'\(·\. it Jt.:. {}Uif(" fl~t\'\,.lN~"tku t"\t.~tl ",tmpft.* dyn~tHnl, stru,-Unt' 

A map fum.tirflns" ~l 'lilandatd (·tilmI1h,'* hy \i\kurhth~· ht"iM'\ium of dlilnh~~ 

prule~,~'" (.'itn ht)t'"\Jlitlitn."'{tCull\.idt~Ttht1i; fuUn\\m~! dat'l }!t*nel~UlhJ!PtH\.t·'\r., 

\\hl'n~ 1\. \~dH\" lWl\\~·t·n U und 1 aud A 1\ ht'h\('w'U If t.tud 4 I"Hf' pH"'Hh~:' \;thw ... HI l\ l(·"%·~ 

than l,,(~~j~l, t;t·fWl~lh.·lt hy ~ iii, ... tahlt· i:lHd \\t"U l'lt\h.l\(·tf aut ins \<ahw' 4tt .A hum tht' u*.·r~ ... !~ 

fJ5b9t ,l. ,H tlw ,um', it Iii\\ dtmt"n"'hllMi \'baulh: ,)",renl :1\ ... it It'*>Uit. It Pl(uitKt· ... ~t lh,h 

\'m'tt~ry of ht'ha\lnUf \vJm: h "l,'t not rt;:>;pei.lt 'ht·m'l·ht·~~ w 'l.maH .,.;unph' 'lIt" :\ m~~h.' tnIHI4t"' 

lurtt,:tJnn \\tu"h p\fuhtt,,. ht~tfwt dJnU~:ll~ .. tnn \.h~lntJt h~'ha\ HHttl'> ~vh.u.~.(·} .. ( iI4t ... ", t:qu ... tton ~'.'ldm h'~ 
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"nl~m:1i nft; a uumbt"t uf sludk~~ in 'wJd\'h", nltmp: ~vith ,cnn\,eiltiomllml.~thnds,. JW\tti\t mo,(\\'utks 

~Ut~ u\ed !t:\j'immd~d (~:!>:nrHnnit :pluht{~nl~Utt. :;0", Jl~l::nt instarltt~. StnkilU 

~md Slnglt~tvn fuund tbnt lfu:" U,t.~uralnet\\·t"'dt.; ,nnJ(lt~lt1utpt·rt;t:\Hn~ dJllo '~nmlti\1~u'iiltl~' 

f~:1.tli'\,Jh'l1 h,tmf riuhll!,.lRlb~*b \tud~".dll~m~uml :Jwt\vnrktnndt~t funvidtlti 

"'b:ts~irkadun \:t)ml1lln.~rt \\llh. in fH.t'lt.it. h)i lh(~Mth\ ml·th(ntt}dum~.Uld 

Sbardd "t~t 'Upbll'b~;tn*£\. ~uld tlfJ'uml m~t\Hnk nludd~f~~f hilUkl'uPh'Y ~·atn)tl~", 

in dlt" ~Van Jnnrn;,d Tbtll~' hmnd tiM' tnl'umf \~~n~.~ n\(~f 

trWl~) *lHUmltt thid du.!Mllt\. Triplltuud DeSlt~fn~ t.(tml·t~ut"d il nl"umlfw.f'\\nrk 

'U"U\;":l::'I;· in '58.:1' ;HUfrlt'lt'!'\tutuh .... t\nh ll~l~'t\{~ l:liuy ;lnd huM toumt rhilt tht;, n~'nral 

neh\rurf;. 

in~'.lu."ith~n 

4 ir .·/,.I,."".' .. ,,' .. · ... u· ... '" 1,1('f$\¢wJ with: t l~nifl{t'.!lU;ii !J#':!'hnJI~tU ,U.",·U·jlnn",n 

f;f',edr('!I\\'~u$i mN,\\ul.b. .. iift" 1,1 i-, l~h'l) HI nt~urrd net-v.ntk \tht~ h p~:>rfuln'h 

pn.*\t"nh~d ttl l'ht" nt"'t\\uak. 'fhuH}.f,!h h,'.unin!! algnUlhm'l. tht~ U\*t\\urk rfndiH>l~\ -it\. h\\U output aud 

tri~'''' w millinUlt· du~ flbt:tt"P~llh.lt' ... lwl\\t·t)n ih uwn uutput and dw t .. u~?t·t uutput It dw \t'th.·'~ (H 

ht' rUt:>.lil.tt"d ., nut tauduHl. 41 \\. dlHauwd tlt~r\\nrl~ ... hnuM ill· ahlt· tn Inlet .1\t Hw n·m,ml~it·l of 

... alnplv .tifl.l .. tlu.\ tt,· .... lin~ "it'Ll )th~~r\\ l\(~.dH,· 5l1t..'hdt't,.wu· ~\11tl'nl pal;um"lt't\ ~lJ tln~aw 

\'lmu~H"d((~ nnJll'Un* JwrfHJnMnt<l;~ fll) lln~ 1t~"itin~! \tot A "ic~HI"lf,Jtlmdy tt .. ".tt'tl m'H\'t~lk 11wH ",an lw 

(.\ 



u~l"d fin" thll"~;i:lli;thlg. 

'Trninin!!u nelwtwk t7tUl hl"'de$t'rih~d il"iJl1Uving down :nn (~rnu: \tn:facl~whh:h· tnkes. pl.iH:l* 

by \\(;'i~ht udjustmem~ dudng tht~lt'afIHnl~ plmst" 'rht~'",uu\danl hal"kprnpu~atiHn lWtwnt1;. 

prf'powd hy lh~ llf1T>grnup 124} ml!l tltht)r'i;~ t~lnph~y~ th(* st(lt'Pt'h,t dt-'{t:(,nt nl!llJfithlH Ini' at1lu;,;.tinl! 

the \\'fight~. Tht!U1agnit:ul'k t.lfildlu~lnwnts rh.~lwmb un tbt,'" Jt~urnin~nHe mltl mumt·utuHl Iiu:trll* 

s(~lct'ted hy Iht~H~S(·'tlrdH!'r~, Sf;~h~,t:tiHI! :l hi~h lt~anlinl!mtt" may t,~(Hlst~ du" m;o,t\\orktnrurnp fwm 

nm;" siflt~tlf tilt· ("'tTnr~ufhlt"tl to tin .. tltht!r~lidt;~ nmt nrV(~l tt~ach the miuhnmn potnt On dw ntlu~r 

hmtd. n 1m\ It~aJntl1g ralt!~hl\\ ~ down tht~ tmininl!antimay t.:ilW'{~ tht- tlC'{\\tnktu lwtrnppt~d in 

h~q!lmintIlHL Th~ cunJu,gutt· r::radil:.nt nwthnd Ust~d in Ihi"t·"tulty 1\ an tmprnVl'H1ent U\l'f slt't·P\;·~t 

df'-.t:t"'utmt"thnd in tht~ stln~w tihl1 it explnr(»!\ the lninhmlahnn of tilt' lwl\\ork t'nnrUH1H pO\\lbll;~. 

dhl*,ctinns nnd guanHltt'\,,\ th~~ nt~l\\ tH'k I.:onverg~~nltt. Nlnrt~n\t~r. 1t dHl~" not rt'quirt~ lu "'t~t t!lt~ 

learning ralt~ nnd mnmtltl1tum fw . .:tnr\, 

'I'hr cnnjugn.tt' gnldh;"n.l mt~thnd f CO} l"fuhtnll h &1 ... tOr Ilf n dirt'rtJim, \\ fUt h ml- aU 

l'nnjup.m.l' to {~uch ntlwr along tht~ tninimization dUt'ttinH It \uththat H1UlUuiliHInu \uhdn:l*tt.inn"i 

u~'~ alt· not interfering. rill' [:;It·t{:h~·r~Rl·(·\,{*\ \t~n-;ion ('if ('n ml~t1Hul p" :'1' tnfhr\."", 120f' 

c:onsider the funrtiuuf( "" l to ht~ rninitnjll~d !".au htl app{u~ IHlal:t:d h~ tlw 1 ayfnt \t;'rh" 

fix) (112) x A\:· h " + t 

\vht::rt' • dtmote~ traw .. po\t," and h ;:Y'fl"tHiti A \<., llMtll\ 01 lIlt" WlHlHl p,.uhal dt'lhatht'\ of 

fl x) O\'t·r all putttnns. ,\ than)!\' in x It,.,UIt.., in till' ttl.mgt' m lhe J.!ladu;>nt of tf\J ~J.\ 

\\~ht'l'n .HxJ b to bll minimilcd lthm~! dk(,t:lhm !ll' tlw P(·q)t·wht.'ul~uil.h~ ... ill till' ~!LHlwnh l'lhUh' 

that umviug alonp UH I (Jm.'" not nnpml mininnlutinn ;;tInng u,. In ... Ut'll t:;;t\t' U, and U" i :m' ·,;utl tn 

'7 



~ '('E 1 ,~ /' \ . '. t.1~) ~ '~_4,.(' -h ,.\~ 'I' . I' I' 
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developedhyeumby rmd1Vlode,st [Xl whlt.'h i.sIt version of 1\1ertmfs test [23}. Merton's testis 

At t= 1 if AAt >0 nnd A,!!: 0 if t\At ~O (5.:1) 

F t I if t\Pt 
(1 muf p.

j =0 if ~~PI ~" () 

t'onditiomli upon the dirct:tinn of f,:hangc\ b t'1lt~ fU1'ecnsting: vnr.iable F, i~ 

IS.7) 

So tht' nuH hypothesi~ t~} he It''slt'd h 

l) 



f'mnhy ,wdMndest PH sllmved lhut the ub()ve hypot.hesis cun he tested thrmlglJ the 

regrt~~;8ion (~quatint1' 

X. is tht~ dHmgt~ in n~:tual prit:l~ fmmpft"\!.iolls pcriml Ul time t 

AI is thef1:~nHl,C'd pricedil'et'tion variahle definrd in (5J" 

fr hi th~ ern.ll term. 

0;, := Pr + Pz - L 

and an il t signifkantly different from 7('1'0 is m"t;\ded to prOVl· the fnretil~ting ahility, 

!l.Dntn nnd.FOI·ecns( Pf'occdtu'e 

Monthly c!)mmudity prices ($IIO() lb.) of US h(~C'f t:attle {~mn~ 1100 Ib) Haded in Onmhit 

tlrc u~ed to test the pn.:~dh:tinn powl'r ()f the two ilpproachc\. Dat.1 urI" nhttlint"d frorn till' ('RB 

COlnmndity Y~'ar Bnok4 various issues. and ,,:over's fwriod 1973~19X7.Monthly data hUIll 1973 

through f9X6 are us('d to ~stimnte tJw lime seril"s model Till;' e~tima1t'd cot'ffh:it'nt~ afe the'll USt"d 

to forecast t:nttle prkes out l?t' .wHnp!l.J Hnd lwdvc steps ahead without updating. Tlw fUIl·tiP~tt·d 

\uIm"\ are then t,:ompi.U'tHI with tli{' ~U:llIUI priL'c's for ItJX7. 'rht~ smHI? monthly data. 11173" !1)Xlt. 

are abo used for training. Hnd testing the lwural net\vork and (0 predil.:t Ilwnthly ratllt' pfict's Oul 

of smnplt~ in IlJX7, 

10 



'1* nCSOUs 

7.1 ARMti\ li!lu"Jsel'le~\tn~sull~~~ 

?~l.l ld('IU(tkafi(JU (md estinutlil.w ntsults 

Rel\ults uf th(~ id(~ntin~i1tioll stt~P $U!!~~t"s.t that {Ul ARJMA(J" 1 #) f.'un ht'st rl~prtll'Sttnt lhfl' 

prjl't~ ht~lHiviour fol" tht· pl,.'riod of sludy. Tlw tvlaximuul Likclil.ltlod E~lin't.tcor Iht~ n·h)(lt~l 

prndm;ed; 

)if .= O,(JtJh44 + O.2522Ry. ~ U.11(}X1y, ~, 
~ (l.IN76Uy, (7,1. ) 

Ht59l ( .l.49) (w.ll~t ) ( ,,~,JXl 

'r shltistics U1 pa.n~nthese\ \ihnw tlwl~lU I,:oefnd·enh mt· si~!lnnCUnl HIllel' than tht~ t:n1\' .. tnnttt"l'tU, 

However. since the nltlan is nut ~uhtr.u:t:l·,d frtll'n dHTtt'Jl''tH.:ed data. llwn,·lufl'. tht>.t:nlhlam term 1\ 

kept in tIlt> nwdel for the fOll~l,,:uslJn!! Sh .. p. 

7.12 lJiaMJw51ir du/ckinJ: 

Plot'* uf il,u{m:nfJehtthm of estimmed .residmll" \\'~l'(' mi\idt~ Hl\~ l\\U ,wndurdeum !lando·" 

{figure I tl'hh i~ indi\.:~tb:·sa \\'hHt~ nOIWt!rrm It.'un in thl~ (·~tinMlt~d mudd aw! llrupermmJl'lhn~! 

iWOl."(·durc 1n that ttH lufonmUlon fhts ht·t~n t'xtrm,:tt'*d tnHn till' t~nm h:un-., Lllm~"Ht,\ b.''Il slati\tlt'~~ 

rt~pnrtcd in TahlC* 1 ,how titat i.dl ("\ttmatl~d proh\.lhlhtH:·S un' gH~~Ht't thim 1·~Tbt·Jt~hm,·. t'tlUilUnu 

1.11 .. :an ht,~l'tlH\i·\lt·r~·d as un ;'1l..:'t;'t·pt1.1hlt:' n·prt· ... t·ntatHlH of ti'lta p'tmf;'ltHin~! pIO\.t"~'\ furtht> AJU\'lA 

tluu:ie'l. 

f f 
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mnnf s;;nnpllZ' fmt"rilsts ill! I t)}i'1 pn~~(\SWNl~,('}htnitl~d, 

Rt~SUll~ nftht~nt~uh\l J:wtwnrkfun .. "f.:allh ill~t· ~Jln\\itl Ul ~nlbt", J . Rtl,ult" ~h(l's\ that tht~t\'.lSF 

s. 1-;\0 hmt intlnnd ,( '.om,>:) rison 

S I .QUtlittiMftt'l/ £'n.1(1.~'mi~1I~f 

Intt"nn'., ui ttmmht;nht'rtln~tU"itl'\! 'lill'!.Jt· 2 r'\'",ull"dt~arly ,hn\\ that tllt' AHl!\:lA '1lWlh'f ,'> 

outp~~rfHnn\~"'1 hy nt"UUll n~~'{\\lH'k T'ht> ah!\nlutt~ llli:i·~nl t'Hnl !ttl dll~ AHJ.\:}t\)'" "L<\ \\hdt' thl"'

~~nu<~ ertHf me~!,'Ut(' l1l>Ulth,'h ht\\("t at I, ~41Ht tht;· n~1>'uf·al nt·l\\.Hd~ tm':t't~l',,;t, (In t\~fm'\" 

th~ 1.} ... t tWitt t.nlumn~ Hi' I <:thh· :! '\how dt~it~lt'tn~d nt~t\\Hlk ('UOl '1\M'H~ dtU',{~ hHlt""; ,IO\'\:!;"f than 

ARl\tJ\, 

pUUtl jt>%:'UU,I.ll.II'HH 

Ilh'lN of du' 1\\0 tntt·nl~hi. 

th(' olht~r hamt the m.~m~ll nt"I\\Ulk \\~ts i.th1t~ ttl JlH~~hlt ahm)."i't ~tH o1t1wrn Hll\\t,>H"" lilt" fwmal 

th~h:\drk madt> .t nll\h\t.t" \'t)' PJ'l~dh,.lm~! nlW ~uMllimhd tUHlinfl pmnt lwlv.t·t·u mnnH~'" h ~md ~ 

\\htdt thtt not 

<'''(,ftMthm "i,~1 a.hu\.t" and H'· ... U I h., i,;dt{~f ddfu'tHl;~·fnf il<Htm.nn't"lahntH, illl:" ",hu\\u Hi Lti·\k \ TIl<' 

t HUitt ol "'fn:p~· \'·(wffu.tt"ut. Up fur Uw ARft\.1A lnnd('r \h~W~i~ tiM! tt i, nnt ",Mt1\th.t:IUY .lhfh·wtH 



from ;z~m) This impli,~s that lot' dll~ pcl'imJ uf }l).S7 th~ AJtlMAm.odcllmd e:xlremrly limJ.uuJ 

turnin~! point fhfr\:~rstlnp I~owt:·r. On t1n.~ ntlwr hand" fnr tbe m"tmll mwwolk pn~{Htfinns •. (;1,1 h~ 

hi,gJlly 51gniJkanl' nod dlnt"Tt~nl (S'illU It'll'll, rhh(~~id(mtt:',\ \UpPtH'I\ llw turnint~ flumt f(m»~'lt~ung 

tl{~':rtl tlt.'uml n~t'\\ntk 11t addition lHit(,'(.:tHitt(?' pnt.(,'" it~\1t*I hlr.(:~~· i,\\:t\ 

{t· ("m.u:lushm 
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