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... HJSTRACT 

/l*nrc(lS givmg rj;!u' (0 eyeletS lit the cal'tie mul pig industrias are reviewed. 
l1J,' duol role.Ii of cattle (rtf bNJ/ macJd"e~' or ben/) and biological /(18S iii 
hveMm-:k prm.l,u:tiOtl tIre ke.v /(lC(OrS grving rise to Internally -fuelled c'yc/as. 
lI()~v(tVflrt tJU1 clllmging structure of livestock industries can dampen or 
illuu"rupr the Cyt:lklll pattern. Using ,s1J(wlra/ and time-series analysis, 
the pflNJf!m;:c: of cy,'lcs is testeu/ using daf(J from Australia since early this 
t;'enlnry 11u! lUltllysls is set up to fest whather the cycles (Ira dumging oval' 
t.me~ tn term,fI (:Ii tlutir INlgth and amplitude. It is conclud(~d that tlte cycles 
for ('tlllle llmi pigs snit c.rt~')t ill Australia. rhe cattle c)'c/(~ appears to be 
/tfmgtJummg (Iud stNmgtltcmlng wllllst the pig cycle (Ippcars (0 have b(~efl 
(/l1mpltmuJ. nUt main cyril! in cattle mtmlJers has (m average length of 
twelve Jf(Ulr.ft while that for pigl~; Is about four years. 

• Sunior Lecturer alld Ooctornl Cnndidute, rcspccti"cly, Dopartment of Economics, 
1110 University of Qu~cn$l(1nd, St Lucln 4072. 



CatUe ;indPtg Oy¢t~$·JnAustr~U~l ~noth~y·StnlID~i$,11 

Jim Longmire 1;\J'.4AtlcJ1CRuthctf()rd~ 

Cnuie and pig. c vcks h~vc inldgued rnnny. people, They t\fC .phCil()mC)l~ which 
havo been observed sinoo early nppUentions of cconotllicsto ngriculture (ezekiel 19~7), 
The aim of this papcr is to improve unders(~mdillg of the oattle and pig G:~lcrcs bl AU$tt~li~h 
and to asseSS what is happening to them over time:, In pUtti¢uln,~. anal>'sls is utldcrtnkcm to 
tO$t for the presence of such oycles and to usscss if they aro dIminishing thrdugh time. 

To provide n framowork for cqnstdl.wingthc livestook cycles, the main faotor.$ 
giving risc to cattle and pig cyclcs' 'in AllstrUUtt aro discussed. After introducing the 
concept of a cycle, some tests on tho presence of these cycles in Australia arc presented. 
Por purposes of compariscHl, analysis is also undcrtuken on the presence (or absence) 
of cycles in shoup production in Austrnlia. An attempt is then made t() test whether the 
cattle und pig cycles have dmnpencd or changed in lCllgth in the past two decades, in 
particular as the industries chnnged in structure, A final dlscussi,m alludes to why the 
presence of cycles is m)t contr .. idictory with rationnl cc()n()ml(~ bchnviour. 

For the sake of brevity, a number on issues in the Australian beef lllld pigment 
markets arc swept aside. As welt. the livcstnQ.k industries. markets and tho livestock 
cycles arc considered from lin Australia-wide point of view, The focus of tho cycllcnl 
analysis is on livestock number's, slaughtering and production using longer-term historical 
data. 

Whnt Is a Cycle" 

The Pocket Oxford English Dictionary dClluCS a C)'c!c as a 'round of events 
proceeding in regulnr succession'. A number of cycles surround our day-tn-day living~ 
such as: the motion of a pendulum, Ocoa11 waves, ocMrllS, wheel wobbles, AC electricity, 
biorhythms and sunspots. Some of tilcse nrc perfectly rcgulm nnd S0111e much less rcgul...r, 

• 
• 

The basic characteristics ()f a cycle arc out! incd in Figure 1. They Me: 

'"" . length, the time fot' one complete round ()f the cycle 
frequency, the number of c}'clcs per unit of time 
amplitude, hulf tho difference between tho pank of the cycle nncl tho ttough of the 
cycle 
phase, t1 particular time sequence of the cycle 

~ The authors would like to thnnk their colleagues of Department of Economics~ 
1'lC~ University of Queensland. St Luchl for assistance with tho stntisticnl packages 
employed in this stlJd~', 
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A notnbl~1 economist. 130ulding (1948, p.375) descrIbes economic cycles 

us fluctuations in cconomic quantities (stich (1$ prices, cmploYtllant and production) 

that have some de.grce of regularity and nlso have n fairly regulnr period of reCurrencc. 

Tomek and Hobinson (1972, p.174) put it more simply: IA oyole is a tJtlUcfn that (cpents 

itself regularly over a period of years.' Following this definition, fe,gulnr seasonal puHcrtls 

thus are not considered as cycles, which is standard pl'acticc in any introduct,ory textbook 

on time series analysis, Two mnin types of economi,~ cycles have been observed. b\l~incs~ 

cycles 811d commodity cycles. Of the commodity cycles, the nwst cornmonly cited tlrc for 

pigs and C<lttlc, although cycles hnvc been noted for such varied commodities fiS fish. 

potatoes. watermelons and cocoa. 

In cconomic.C), the term 'cycle' can be used ut two levels. In the more gcnernl Sense 

it refers to tho fluctuations In a set of economic quuntitics which rosult from the sume 

cychCt'll forces in the market. The Icnttle cycle' in this Sense reCtH'S to cyclical fluctuations 

in numbers. slnughteriugs and prices and other market indicutors resulting frc)m the some 

cyclical forces. In the morc specific sense the term 'oycle' refers to oyclical fluotuations 

in u particular economic quonlity, for example, Ct\ttlc numbers. ror this paper, unless 

otherwise stated '~lttle cyole' refers in the genetul sense to fluctuations in cattle numbers, 

slaughtorings ilnd prices which result from the sumo cyclical forces in the market. 



Evidence onCy~Ics ill J~tvcsto¢k Pr()~uctlQn 

NumerQus cmpidcill~tudics. aver$cas QUest. to the prCScllGC of livestock o~clc$ 
(Btchnycr 1955. lhlrlow 19(}P) Mtlkt 1972. Kulshrcshthn und Wilson 1.973, 13artoln 1977), 
1\vo tnnitl forccssiving ri$c to [he cyoles have been l'roposcc.h ! 

livestock have u (lu8t1'Ol(3 itl. the produoUc"m pr()cc$s oS oopital g(}()d~l\f)d 
as c()nsumption goods (Jowls 1974) tmd biological ings in produetion prevent 
the ropid adjustment of 'the c.t\pitnl stock I 

current pricc nnd profit. cxpcc~ations ure based partially on histtlric;ll movonlcnts 
in priccsj nnd the lugged ttuJustm()nlS in cxpccuttions givc. rlso to ltovQfsho()tingU 
and clussicul oycllcal h~lmviour (r'lnrlow 1.960. MClIdows 1970), 

The cnute cycle in Australia WilS highlighted by Outnmn (1950). It wns tmnlysed 
using spectral analysis b~t I-linch}, (1978)1 The rationnle for the prcs(!tlce ()( the cycle 
in Australia outlined in RC)'llolds (1977). whCJ nrgued thut it was likely to be sizeably 
shocked by random cxturnal fnctors. Griffith (1977) onnlyscd the presence of !th(t pig 
cycle. 

I 

I ! 

'1110 OVt;f\vhclming oviqcncc on livestock cyclos h, no rcason to accept t~at they 
should persist. Indeed, one SClhoot of thought is that us prodUCCl'li und the industry learn 
more ahnut cycllcnl bchiJviouf, some producers will tend to go c()untcr""c~'cllct!l und 
thus dampen tha cycle through time. A better ubiHty to forecast l.Jyclcs would lend to this 
outcome. Anmhcr school of thought is that as thr livestock industries restruclure (mel 
become more inten~;lvc ;llld specialised, there will be a more constant c{,lpital stook 
reqUirement and it nlon.' even flow of pwduct on to markets. There will be fewer 
"marginal" producers who swing in and out of production and the cycles will eventually 
dissipate. 

Counter to these arguments is the historical perspective of Kindlchorgcr (1987), 
who argues thut humans have a propensity to overshoot in thoir dccision~ iu Hnunclnl 
marl<cts. In the upswings. capHal stock become over-priced. An ununticiputcd event 
them triggers a turn in the rnar~el which rnpidty givus rlsc to finnncitil crises us cllpilal 
stock values nrc written down.! The uftcrnmth can be n lengthy pcrlc)(1 or prudence in 
which investors nrc slow to rebuild confidence nnd tend (0 undcr ... volue re$ourecs nnd 
cupital stock, in relation to future cumings. 'rho drnmntic corporate losses cxpcrionced 
by some key plnycrs in the AustmUan business sector in the Into 1980s und curly lOgOs, 
followed by the hesitancy of the business sector. is Hn example of such behaviour 
in action. Bvidoncc of overshooting in forcj~n exchange mnrkcts in the short term odds 
weight to tho phenomena described so insightfully by Klndlebcrgcr. 



Cyclical Versus Non ... Cycli~lF()r¢es 

tn addressing this questioh, the flrst distincti.on to make is betwQen iOrfJcS in the 
livestock industri,*s which arc cyclical and thoSe whlch arc tlnt. After nU. (lIlly cyclical 
forces can fundamentally give rise to a cycle. 

ForcQs which arc more random thtln cycli~d will at thrtcs tend \0 fuel the cycle 
nnd at other times tend to interrupt the cycle. An example of u f(}l'oc wh.lch 'is moru 
r'andomthutl cyclical is the inoidonce of rainfall. 111e hllpnct of drousht on beef s"pply 
In Australia is well-known. However, scientific evidence gcncrully susgests the ubscnce 
of regulnr long~tcrm cycles in rainfall itl Australia.1 

Structural changes in the industry (changes of a more permanent nature ruther than 
cyclical) am also Mfecl the cycle. Griffith (1977) ht~S argued thut the traditional pig oyole 
in Australia was much less aVldcnt during th~ 1960s and early 19708 hccnuse th¢industry 
has become much more capital-intensive. On a similar bnsis, U.S. amtlysts havo nrgucd 
that tho ctmle cycle in the U ,So occurs mninly in tho cow ... enlf sector (WHliams t\nd Stout 
1964). A number of structural chungcs In the Australian beef industry hove occurrcd~ 
increased herd lJnd property size und the emergence of more specialised breeding and 
fattening operations, including a sizOt~blc lot fcuding industry. Tho impact oJ those 
changes on the cuttle cycle) however, is probably less thun the impact structurnl changes 
hud on the pig cycle ns suggested by Griffith, 

Internal CycUcnl F'OJ'ces nhd External Cycllcnl Forces 

The second distinction to make is between 'internal cyclicnl forces' und Icxlcm~l 
cyclical forces', Por the Australian cattle nwrkct, the major external fOTcr j1) export 
demand. It has ulready been urg,ucd that n cattle cycle is evident in the U.S. 4, that 
U.S. prices of manufacturing beef exert a strong influenCe On Australian anleynru price;s 
of cattle (Hinchy 1978). As a consequence, the u.s. caule cycle is probubly being 
ttunsmittcd through to the Australian market and the /\llstwlinn producer. P(lctora 
influencing the transmission of the U.S. cycle through to the f\ustrulinn market include the 
type of ment import law adopted by the U.s., the type ()f beef export diversification 
schcrnc operated in Austrulia and the proportion of t()tnt beef exports going to the U.S. 

3 To the extent that longer-term rainfall cycles do exist in Auslrutiu, their presence 
is weak statistically in relution to the. random f1uctuutlotls. The estubHshing of 
a regular relationship between Pacific Ocean tcmpcruturcs unci rninfull pattern!; 
in Austruli.a by ltscl! is not cvldc;lce of a regular cycle. A regular cycle in minfull 
from the at Nino effect (!olltd be hypoth9sised if tho differences in ()Qenn 
temperntu.tcs ocourred regularly. To the long-te1*m weather foreoasters ohugrin. 
they do not. 
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The 'OIS, ~'lttle c~clct$ptQ\n~blyiQls9:tt~m$m it tc~tOth~'cAttl¢mj4r~C'$'Of~hQd4t 
New ,Zcalnnd. MexicO M)aC~ntrAl.Am~ri®j,plfl' :the ",d«mqnd: ,for ;¢XBott~o£, A\1~tr41 itm 
beef ill othorfmportlng nnW)ns (SU¢h.AsJUpIHhSPudi'K;()tQa)4n~Somh .tutst A:si~)iialll(loh 
less cyclicttt und more subjt!ct to random hitc~rQren~eof a'polHiculmttyrc. 

Other Qxternnl onuses ot UvcstO¢kcyclcs in AustraHamny he: 

intctnn,',tionat, and, dOtll9stio ,pu, siness" CYClcsitrlRi,nS"I,n,J~ O"ll dcmt,ln"",'"d,',",., for" Pf()~lu, c,t,'i', 
as AustraUnn eCOnomIC ctrcumstnn~~ (ire incrensingly Hnked toglQb~, 
circumstances 

• cyolc.<; itt weather patterns overSC~lS. 

Evidenco on the latter is very fllixed. as ftlr AustrnUo. Undoubtedly business 
cycles prod{)minate lntcrnuUonal1y. but thcir rogularlty is sUbject to considen.blc dcbntct 

bc>'ond the scope of this puper. ' 

For the pig industry ()f Austrulin. oriented primorlly to the domestic mnrket, 
there is even less likcUhood that n cycle could be fuelled from intetnntioJlal sources. 
However, intcrnationul forces still impinge heavily on producers' returns. directly throug.h 
fccd prices and indirectly through the geneml level of ment plices (driven by intcmntional 
prices of beef). 

In hypothesising pntcntinl causes of livestock cycles in Australia. it can be nrgued 
that the vurious external fnctors impinging on the livestock markets nro likely to be more 
random in effect. 1'lu.1ro is no renson why weather effoc.ts in AustrnHa should be related 
to international business cycles, although they may be g(JOO retlsntls why export demand is 
Hnked to cycles in economic activities overseas. 

What of the internal forces fuelling livestock cycles? There nrc three main ones: 

biologicnl lags in production 

lags in formnUon of producer cxpectntions of price nnd profltubility 

tho dunl role of cattte in beef production. being either cupitnl f)tock (beef machines) 
or renUsed output (beet). ' 

Biological lugs and logs in formnHon of price cxpectntions ure importunt 
in determining the length of a cycle (Meadows 1970, MeClcmcnts 1970). Biological logs 
in a production also explain why the herd building phase of the ~\ttJe c>~clc is lungcr 
on uvcrage than the herd liqUidation ponse. But the key to uJldcrstnncling internally­
fuelled cycles for cattle (nnd pigfl) is lhe fact that CtHtic have n clunl rolc In pruduction. 
They either remain purt of the beef producer's cnpitul slock (i f kept for breeding, rcorlng 
or fatt(,ming) or they ure sold to generate current incoIlle. Simply, cuttlc MO either beef 
machines or beef .... pigs arc pigmeat machines (orplgmcat). PrmiUc;C.mi arc socn as 
investment munagers attempting to munngc. amongst other things; tm Investment portfolio 
of e~lulc (Jurvis 1974). 
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a fell1ate and first C{l.lvingbythe .s~m~ (¢mt~1~,;(t~;,pjgall~,:t.W~\.,~~~f~I:9t\~nl~f~!)'iilh:<¢ontr.n$\) 
nlost studios, httvc found pi$Q>i¢1~$:·,ou~9r~g~<fQur)fQ~r$bl19fi~lht\¥~U lC$sUlAJ]l,pcctt 
1;his (,14l11 be explnim:d Q)~ the rtlneh,h.i&t,l~r t¢n~my~t,,~l~~(upwutPS()t~o sUtvlVbj~ 
offspring .pet ycar).l$h()rtcrgtstulioll (~b()ut 4:months) 'noel' a~onn~Wha.t< ytn,mgct4g~ 
fors.()ws at first reproductiOn. 

It must be recognised. Jhtlt bulll.ling Uvestock rt\jrnb¢~S . involv.~s ~ .. ~utfct¢ntpr{;¢e$$ 
to numfng them down. in WlllCh uddHtonnlstoQK (a~t)Jtrll)cnn bi,}rca,dn~ scnt h) mntkQl. 
1110 upswing phtlSC of. a cycle!n ctlttle. numbers is thus Uk~IYl()·/bc l)'ploullylong(}rantl 
less rapid in terms. oC clumge thnnthedownswins phose. For pigs this {siess Ukclyto be 
the caso bCCailf;e ()f the additional u'p()wcrll to rebuild herdS. us c()mp~rc,d to Cattlel 

The extont to which dolays exist ill tho fOtnHltl(ltl of producers' cxpoouHiollS is 
contentious, especially since the advent of the rntiomd expe<:hulons hypothesis, 
'nlis is diffioult to refute, and modern communicntions monn that livestock pwdlrc¢ts incur 
few transaction COliits in mOl\iH)ring mllrkct ptiaes ill1d developments, As farm size grows. 
these transaction costs become an even smaller (.lOmpOllcnt of mtal costs so cxpcctathlt1S 
should more closely mutch nultkot developments thnl1 perhnps they did (!urUcr this century. 
Nevertheless, there remains 0 tendency for forecasts (nnd (hus expectations) tf.) be based on 
recent past price movements in markets and thus fot some 111gs to exist in the formation of 
producer pricer ex.pectntions, 

I~mplrfcal Analysis 

\Vith this baCkground, cmpirlcfll analysis is tlOW presented on tho presence 
(or absence) of cycles k livestock numbcrs~ sluughtcrings nnd production in Austmlin. 
nncc types of nnal)'sis were employed: 

• spectral analysis in which the c)'clcs of different frequencies In datu con be singled 
out and the contribution of each cycle in explaining ()vcnlll vnriation can be 
quantified. 

autocorrelolion unalysls in which regulnr patterns con be deciphered between levels 
or chnnges in vnrinbles over tlmo. 

• lend ... lng analysh~ bctwu¢n key variables. 

Autocorrelation analysis tlt1d lcnd ... ltlg analysis nrC! undcrtnk(.l.tl in the time dotlluin. 
In contrast. spec,trul analysis is undcrtukcn in the frequency domuill. 



fly .. ?petali nu· ·i •• 1· .• tl'f>. ··ft~.qy¢n~y ••.• ~19~ld.ii'}. ··$H~.~lrAl··:~d"I~~l$···.:·br~U:k~\,Ytltl~l.l()n •. ';i.u .•. :t~ .. dijt.~) 
$¢dc,~ upwtl lnt(r. (l.S9desQr~ttl~ WQY¢,$pf' ,tn~r*-t.fl):t:rt·~:Q~:~n~¥J:.:t1~:~1'J~}'~,.tl~w,mp91j. 
W1fi~tiQh iSQ~phdnedbycqoh\Vt)vet .. 1n·gfPpt t~~p~,r~~t'~,~~~lhQ tmill¥$is'lu\;~h\l~l'C't~mV~:f 
n spectrum whicb isrol.\ghly .. hpdt~)mul.wltl,l.JlQ·Qbvf~)li:Sl>~u~§·nhtL:tJQVgtl$···J~·whntwnnltl: 
come from whUo nOise, or dnta·whhnor~gulur 9>'~lp$:, .... l\:ntronn :pl;;~~~:hl. 'h~~sthnat¢d 
spectrum. would imU¢nt~ th~prcs¢noc ·Qf .'~". rQ~ulAr¢yclc 4~U1i$:rr¢(lU¢l19f <ft7(lM~nQVis, th.e 
llurnber of cycles p¢runHllCUnn~}mul tbU$r¢n9~tsthebty~r~o :ofth~ J~nsth.ufi1eYQl~)~ 
N(mnnlly. tho dmn I(Ur $peetral A»t\ly$isshQ~ld~pmjM l¢tlSl·() lengths ·()f lh~ cycle. 
~11111S for tho beef Qyclc, the dUfn shtlUHl sp~n ~pptoxiJ)tat~ly80y(!m~$» 

Autocorrelathm analyslspetmits us toasscS$WhCt}lQt rC;Uh\f oyc'~sin dUtn~{iil bo 
observed across timo.This involves amdysil1~ thQ nutocotteltUlv¢· pn)c¢ss assoointed with 
a particular time s~ries, A regul(lf cyole wUl be ro¥eal~a us a tQs\llnr p.nttom in tho 
residuals. where the current V(llucs of u variable,. )'11 MohYPQm~$iscd to bo. ufunoUon of 
all previous vtllues l >',,,1 to ~\.n' The absence of n regular pattern . .tn thercsidunls hnplh!$ 
the ()bscnce of cycles or other f{}rms of uutocOrrQl(lticHt. 

Lcad ... lag nnnl)tsis involves quuntlfyillg the cros~~ .. c()rrclntklJl$ bl~tweoll vnriablcs y 
and x. fot different lcods Mld lligs of onch variable. The cross"""cortchHfou function s.hows 
nt which Ing the two variables are best correlllted. 'n,is is widely used in OUIJsul tllullysls 
in economics. nh.hnugh strictl)' sponking the retatinnships found nrc not cnusnL 
A cross-corrchnion function displn)'s c()rrelation'~ llt both neg~ltivc lUld pOSitive lnss. 
A ne,gativc Ing indieutes that tho first serios follows the second. A positive) l'ngindloutes 
lhtlt the first series lugs the second, 

In ull the analysis reported. dota \Vere Lmnlyscd on n nrst ... dlff'crenco bush;, 11ltlt is. 
lhC' change from yenr ... t()"'year, ruther Hnm the actual levels of variables. 'rhls is done to 
ma};c tho data approximnle.ly ~H\ti()nm·y. AU analysis was u.ndcrtuken uslns IhQ 
time-series and spcctrol nnnlysis fncility termed SPSS+TRSNDS, n 1990 addition to 
SPSS/PC+. 

Dnw on livestock numbers, slaughtering and pmduction were obtained from 
Australian Bureau of StlitiStiCS CAllS) for Australia overall. The years for which dllta were 
obtained were: 

• 

numbers of cutHc, pig !:'\lId sheep: mUllon head. 1904 to 1992" 

sluughlerings of c.--nttJe (nnd cullvcs), p. Ig nnd. sheep (und .lmnb)i million head, 
1912 to 1991 for cuttle and sheep and 1928 to 1991 for pigs' 

production of beef (and yenl), pigmont n.nd ShCCpUlcat: thousand tons; 1916 to 
1991 for pigmoot nnd 1931 to 1991 for beef and shecpmcat. 

All duta were cross-ohecked and Intest nvnilnble dnta were obtained fr()tn up-tn-dnte An:) 
sourceS. 

4 t~iVC:ito¢k numbers in early yonrs were rcpOticd by Al3S us at 31 December. 
but mOre reoently as at 31 Mutch. Tho assumption was taken that livestock 
J\umbers at 31 l)ccembcr equalled livQstock numbers ~m the following 31 Murch 
fot the ycnrR in which the 31 Occembcrcount W3$ reported. 

5 1110 sluughtcrinss and pr()duoti(Hl datu wero reported on n July-June basis. und dUll! 
1'tJ- ".~~:.:..:.~~ _1 'nt\· ........ .::. ........... .;.~ rAW .'II'\'n .. ~~.-'I&,.l:.",,, t .. ,.",. 1 n01 
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AUiM.or~lk1UollJ1.uU~tlOmt 

Tho (lut()(tOrrclation funoti{)l1s for Ul" fit$t <lifferen¢¢ of eutthh plgtlud sheep 
numbors ore shown hlFigurc~ ... Fot cilttlQ) . pvidence of strollg llC)~pliVQ t~uto¢()trchlti011 
penkhl~ at 8 yeurs and weaker POf~tiV¢ nUlocQtrcloU<HlPcaklngnt. '14 yeAtS Indicates t.hc 
prcScnoc of II <.lYQlc, p()[ pig nmrlbers, the nut(}~orrQlution fu,ncthHl S\l&gcSt~ th~ prcsence 
of ~\ 4 your cycle, with striking I '~.sntivc ~lut()cOtrCluttOtl fit Z YC(lfS. ror sheep numb~rs, 
the results arc more nHHf.~d) with p<)sitlvcuutoanrrohuiml hl year 1. being moat, sigllifiQ~mt, 
Tl .. 1 ptQsencp of oycles for cottle mH'nbctS tind ph~ numbers has str()n~stati$tioul support. 
since (he I'eak tlut(;)corre.lurions tire ut least two $tOlldard errors from the mCntl. 

~111C nuto¢t)rrolution functions (or th" first diCfcnmcc of stnughtcrit)gs Of cattle, pigs 
and sheep nreprescntecl in P'lgurc 3. l~or elluli'l, n c,omplotc oyole of 14 yC~\fS length nnd 
n hnlf cyole of 7 yonrs is imHcnted. For pigs, a cycle of 4 ycnrs In length is indicntQd. 
Autocorrelation functit'ms were plotted «Jf prouuctiQllOf bear. pigment llud shaopmcut UI1U 
these revealed less striking, although similnr, pnUerns to lh~ t)UUerns rcvc~~lcd itl Figure 3, 

The ~pcctrn for the first difference \'If cattlo, pig unci sheer """,hers arc presentud 
in Fig\lfCS 4 to 6. The pcuLt in the specttum ure nt UhtlW Inu 24 yours, 
the longer cycle possibly c.npturiug sum:: of the effects of tw' A wenker cycle 
in Ct1ttlc numbli1rs of about 4 yeurs length is detectable. l~or pI ,~, n cleur cycle of 
nht)ut 4 yeurs duration can be detected nnd a wenkor c>lcle of 1" ,Years length is u1so 
present. T'hi~ wcukcr cycle may be caused by interactions between the cuttle cycle nnd 
the pig cy('!·lc, analysed Intor in thia paper. A wenk cycle in sheep numbers is dctf~C"cd 
with length rnnging between 4 to 6 yenrs nnd II tons""swing cycle of ~~o years is u150 
detected. although thi~ CHn hJlVe no stutistkl.ll strength. since the dntu spun loss thun 
Intee cycles of this length. 

TIle spcctrn for the first difference of annie, pig and sher;p slnllghtcrillgs nrc 
presented in Figures 7 to 9 Thcf1c indicllto the prcsnncc· of a 12, ... 13 year cycle ill cnttlc 
slnughterings, itS well us t.J w('uker cycle ()f 4 .... ,5 years durutiml. T~()r pig sluugJHcrlngs. 
£1 cycle of 3.7-4 yonrs length is observed. For sheep slaughtcrhl!~St wenker cycles of 
length of less than 3 years and of 4.5 years nrc observed. Ocncrtllly, thc~u results 
c(lrrespond closely with the cycles In livestook J'IIJmbcrs. Spcclm for first differencc:; 
in bccf~ plgmeut and shccpmcnt production were nls() obtained, However, thctle indicuted 
much wcukcr evidence of cycles, und were domhmtcd much more by white noise. 
Thus the cycles observed itl sloughtcrlngfi do not trunsmh that strollgly through to cycles 
in production. Th.is con only occur because of vnriatlolls it\ uvcrogc sluughter wcight6 
Over different rhuses of the cycl.c. 'rhis rnuy be due to two thitl!lS; difference in the mix 
of stock sluughtcred tlt different phases of the cycle or differences in (\Vcrngc slnughtcr 
weights cnuscd by droughts or indust.ry restructuring. 



l(j 

Tho $pcattu for tho fitstdJft'cnmco ill onttl¢ nltmbl' S ~nd in cattle sltm~ht¢rill!l$ 
uSing dntn up f() 1970 only are prcscnt~d in Fi~\trcs U?lmlil, Th.;.!)c indlt!tlt¢ sQme V9t~' 
striking differences with the .. cq~llvtllent·· spcQtrn . for. c.UUlCJlO.nlbcl'S (Plsu(.¢ 4) und 
sloughtcrings (Figuro 7). Firsti)'. for cattle mHnbcts thctu urc less pronounced peaks fur 
tho shQrter <Jt\~n set. with wenker (\~olC$prcscnt nt 415 yours. 7 years {md 1~ yeurs. 
Secondly. the spect.rum ftlt <:tuttle slaught¢rint~~ revenls n vury pr()Jl()ullccd p¢Ak ut Just OVer 
7 ycurn length with wenker cycles nt 3,$ und just (wcr 9 yentt,;, The nature oJ these 
Sl'cctrtl in c()mpnrlt;(~n wHh th()se presented suggests Umt the (mUlo QYQlc has not dutnpuncd 
in the past 2() yenrs, and mny in f~lct hove strongthcnud ttnd leng.thened. 

The spoctrn fUr the fir$t difference in pig numbets and pig slnushtetlt1g~u$.ing dIna 
up to 1.970 U.fC prc,scntcd in fil'igllres 12 and 13. l':or pig numbers, u much tlH1rC 
pmnounced PCllk in tho speotrum ot n oyc1~ of 4 yctlrn longth ann bo obsut'vcd in 
comparison with Figure 5. As welt, the oycles ()f longut lenglh In'o lus$ pronounced on tho 
spectrum. 1101' pi3 slaughterins:; ut) to 1970. then' is fl very prouuunced pouk nt nbtmt 
4 yours nnd this domlnntes the spectrum more thun the sumc G)'clc n.wcnludin Piguf(~ 8. 
This implies tbl1t the pig cycle is dumpcning oVQr time, os found by Oriffith (1.97"'). 

The cross correlations between sluughtcrhlll,s with numbers, fur cOlllc. piUs and 
sheep nrc shown in Figure 14. There !lrc largo p(,gitjvo llutocorrelotions ill nogntivu lugs 
-3 to -1. Indleotlug thul chnngus In cnUlc mHnbcr~ land chullgcs in cHule slnughterlngs. 
13)' d,~nnititm, the identity linking slnughlorinlts to ctlttlc numbers irnpllcft thnt oue 
ndditionnl rmfmnl st{1ughtcred wlH lower cntne numhers by one. How(wcr, it) Ihe broad 
c)'clc. cottle shmshtcrings follow numbers 'rhe Sllmo cOllclusion cnn be drawn for the 
cross correlation function for pig!:!. Hure the strong positive cOrf'clUlions ttl lugs -2 und -1 
Imply thut changes ill pig sluughtorings follow chnngcs in pia numhers. 

The cross corrclntiotls lwtwccn CJ:.Htlc numbers with pig munbars nud cuttle numbers 
with sheep Humbert; lIrO presented in P'igurc 15. Theso show tho oxtont to which the 
cycles in numbers uro rcluwd. Positive entralutions between cuttle numhers find pig 
numbers nt lugs of ... 4 to ",·2 indicntc thot changes in anttle lllllllb(1rS fullow chungc.'i In pig 
munbors, u somewhat surprising result. The negative corrolntion ttt n 2 your lug probably 
results from the Illuch shorter hmgth of the pit! 0)1010 compared to anUle. These 
differences in length may explain why the (.mule cycle uproms to fol1()w the pig cycle. 
rather tlum lead h. Clumgcs in cottle numbers uls() tlppoar to follow ohnngcs in sheep 
nUrllbors) which may be less surprising given the Impol'tnncc of sheep in livestock 
production in Austmlln. Negative cnrrclntions ttt positive lugg Is some indication 01 
substitution of shoup for come in production. 
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Chang¢$ itlCt\Hl~ 61nuStht~rJtlg$ upPQOrtQ ffllttlw¢htn\I!¢$ inpt~$tnu~ht~rlbgSt with 

(\ 5 ycat ln~t uml som~ n¢guUvccorrcl~lf(m$" MQQbs~rv~d ,at, thp h\~~$ ~2t(), ~'L 

'rhe pt\ttc.rll ofoross cotr~ltlHons betweoncnttleond $h~OR, sln\lghlCdtlgsnr~ mOt¢ rnndom. 
111thtnl~h u dctect(lble Ilcgotivc c()f,tOlnt'oll occurs nt.lh~ '~!. t,lao t\ll indl~UOll of' Hwhehtng 
between $bcep unu ~mttlcthr()ughdiffcront levels of slougiltcring of. botbi 

OvctnU, the loud .... log mudysis indlcutcs thut there nre linkul~~s between th¢ oycles 

for pigs and cattle, and to u much weaker c>:tont betwccil ¢hUJlgc~in numbers and 
slnughtcdngs of cottle and sheep. 

ConclusIons 

lIlis pnpcr has uJlnl)tscu unta couccrni' ~ livostock oycles in Australia. 'rho dotH 

indicate that the cuula oud pig cycles still exist. For sheep. it Is difficult to oonclude that 

strollg regulnr cycles exist. Tho spectral tlnnlYb Is su~gests thut for ct\tth~ 0 l2 .... ycur ey(tic 

is prescht, while f()f piss it \s u 4 .... )lcur cycle;, Those lengths oorrespond with curtior 

findings ~lt1d with known CU1)t\clty to build Hv!')stOt k numbers. trhosc results ulso suggest 

that sttong cross effects cxi~t between tho various cycles. llithough the rosultH Illdlcnted 

dwt the pig cycle is icJadillS the others .... n ruther surprising result. Porhaps this stems 

from the fnct thut there muy he considcmhlc Imrnlollic effects between the muin pig nnd 

cuttle cycles, rcsultiJH; from the rcguh thnt the main pig o~lclc is 4 ycnrs und tho nmln 

cuulc cycle is nbnUl 12 ycun; in length. The compnrison of the spcctrtl lJP to 1970 with 

spcctr~. up to the cnrly 19901; suggests that the pig cyclc is cltnnponlnu, This corresponds 

with carlier findings und would result from It rcsu'ucturing t)( the pig industry to 1 Hl'gcl 

spoclnHsl units in which variations in pig numbers nro less likely. In oontr~.stt 

despite restructuring of the cottle Industry I the cnnlc cycle uppoars to be Icnuthcnlng and 

~trcllgthcn Illg. 

The fim\l question to usl~ in Ihis puper is why do pmduccrs not go o.ountcr .. ·cycllcnl. 

One obvious reason iH thnt while clr ar cycles muy be obsct'vcd In cuttle numbers nnd 

slnughtering,s. the presence of cycles in prices of bocf. pigmeut und shccpmcnt remulns 

un open question. Only if cycles In prices exist would ceJuntcrc)'clical uctions 

be worthwhile. However, it mny not CVOIl be worthwhile then. To buy CHula !It the 

troug,h of n cycle tlnd to soli them nt the rank would require holdlnU un uddilimml st()ck of 

cattle for u p, od of (j yours. At reul intcrc~it rutes of 5 ... ,1 {} percent, the stock of oottle 

woultl have to appreciate in value by bOlwc~n 35% unci 60% to justify the investment. 

One suspects that t1 rcvle\-" of pust price movemenls would indlcato such n strnteuy to b(~ 

loss mnking, For pi~" the some npplies. 'rhe muin follow up rcsuarch dur\ving frum this 

pupel' is to tCMt for the presence of cycles in prloes of livestock products. 
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