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tl~I;U~1)l1JCQMl~0sttl~raN (;l~ i~J«Q1Di\;~I>S{Jnl~t¥,¢,te~ESlN tl'IIJr) '$,(1l0tP'I!1 

A;l~I{ICAN n~El? ,INDuSrtR¥ 

AnS~llnt\CT 

A COmt1ositn model of moving nverM~~ unuMnlysls or vlH'hmoe (MA"ANOYA) wns used to ~esthnate 

cyuticul nnll SOftSOlHd f)llttOl'l)S of SUP))'y and p,'oductn; blJel'pl'lccstn South At'rh,m, SigIlU1',nnt seven yeur 

ptice cycles and eight nod nine year cycl~s wer~ iso\tUed f()J' tlmulle and mule shluBhtt.\l'ings respeotively. 

These cyc.lu,~ d¢l>ict n dCfltmdenco on seven und 18 year mhlf1nll uyolos nnd tl pl'ooess of herd 

6xpnnslon/liquldnting fbtlowing tho iml)lerncl1talion oflho C()tltwl\cd nuwketlng polluy, Tumlng points were 

fore~nsl~d with relntivo nccural:}', whllo short tenn mnrketing strntegles Wen~ suct.tossfully Implemented by 

f)I'mlu<!ers using the ustlmuteu suasonul Indices, 

1. I Nt R()()UCTI()N 

Pri\!o,s are generally cunsidered us l'Ilgnnls th,' production. consumption nnd agrlcult.und Jllm'ketlnu 

intervention policies. hut ngriculturnl oommodlty priCI)S nro highly vulatllo anu subJect to oxoesslvl,l, vnl'latlon 

OVfJl' tho g)wrt , medium ~ltld long tl;.Wrtl. The I~casons for this erl'utic (It\ee buhuviour Is the inflexibility ttnd 

unontrollnllHlty of ngrl(illitural productlun, pmduction and supply dependence 011 I'alnfnll nnd hlolQUlcHI 

f)lCt{.H1S, price t\t\d mnrket Imet'vanl.lun poliCies und Indlviduul pl'oducol' balmvlour (Tomek &. HoblllSOIl, 

1981) Currtmt ugriculturul prices uru n\)( responslhle fill' CUfnmt suppllos, tmonuse of tlmo lugs betwoen 

production ueclsions nnd the t1nttl outputs, whUo current sllPplies UI'O the I'Qs\llts or pt'l,wlous production 

tlt.~clslons and prlotl~ ttl; well ilS price cxpuctmlons. This Is cspoclnlly true fbI' th" I'ed mont Industry, when~ 

prndu~liml ¢ycles of one to nve yuul'~ Illay exist (Furrh~, 1975; t)u Tnit, 1982). 

Thij axlstenue of deterministic ru1cIJ PUtlOI'llS OVtW time hut! been well Idol1t1lled nod reporled (Thomson t~ 

Pooto, 195'2; Shepherd & Futru1l1969: Purris, 1975; Tomek & Rnhlnsoll! 1(81), SCIlR(1llallty In prlc~s and 

pruduc,thm had ulsu heen reported thl' tl1lJat lwmlucts In South Af'rlcil {Adendorf, 1958; Lnuw, 1975: Lublh~, 

1980 Ilud l>fuhhe 1989)1 Prlcu vnrltltlnn over' dille (zonsists of long t(u'm trund movements III time, cyollcal 

nmvemcntu over severnl yours, seasonal vnrlntJon wllhin nn~ year' and also irregulnJ' hohnvloul'. AHhnugh 

'At prosel1l, Ornup AgricuhuNl1 Advisor, Plrst National llallk of South Africa 



'th~··lhtlU¢t1¢u·"fl t'ctnJ\le'$ltmght~'r'tii~S~)n&\U)('I~')¢~gl¢$.hmJ·;b~~".fdentlfl~d~;(ml\·1'On~t9a~). ,th~jso'nti()n· Of 

bl)~t S\mt)Jy ¢ycl~~ ihSUtlthAt'l~iOI{'hU{'no~YOtbbQfl t'(~P()tt'~~L 

Pti~e vnritltiO'l'l1t\tu!l-ns l\rflg~nOrnH~Uhl~ttutQ{.t.\Vlthd~$CflpUv~mclhoas'SUCh lISh1()vtng OVQ"U~QS .orhuUt:es 
nnu MHllyzcd with $tr~lcturill~u(m()m~n~lc nwtlmds (ctmsnt supplyund dctmmd nrun'ysi~). rl'hl~ tcsQatohis 
ninwd ntidentifyiu~,,1801ntlng,uul cstlmuUng sottsotml. o~cHotmdtrend, C~H\lp()nQhts ()f be~f producerpriCl~s 

ul1d related $\lppl~ eycl~'l(brth() Su\ttb Afrhmn controUed ttnu~ket\ nr(\nfldl cycl~s were "Iso estlnmted. 
'fhepmpose ()fthls pnpct.'Is to (Icvelon 1\ sultnblebtndsfhrprc<,\IQdng Qy~lICltlpdc~ mtwetnontsby isoluUns. 
the cnmp.ommts in thu time d()muln.nndal..Stl r~lntlJ1g llyql~s Itl other vnrhlhlus, ~uch tls~nll1fnlland ~upply t 
t() th~'ie t)rlce 4yclo,,~. 

Trends nnd oyt!\lc omnponunts of uvurngu (All Oradu.s) buuf p .. taus (1970 .. 19H91 wore isolated from yourly 

datil, while monthly dntet (1970 .. 1989) W·llS usc·d for the sansoMl cOlllptlnems. Supply oycles of' wtnl 

slaugtnerings, oxen und f~mutu anluml$! WUI'U hmlut~ from yearly dm~l (1964 trl 1989). Duta t'n:Hll the 

Wltwntersrnnd nbuttoirs (U'll considered to he n:presentutivu nnd woru ohtnlnutJ ft'Uffi the Mum "Bottl'd. 

I~alnintl cycles were hmluted from (wut'uge yeurly l'nlrHnll "gures fbI' South Aftlen (l92l ~ 1989). 

Trends wure esUmntcd U$ single predlctol' v;lriubl~~ regressions ill tim~, using ~ingle smga OLS Inothods 

(()raper & Smlt.h, 1(81). 'rrunt;t(H'IlHltlot!s of nou·lhltmr funcliolUll fbrms (linear in pnrumet\,}fs) were used. 

Cycles and fiQllSlHlld puthU'lls wuro ustJmated using tt oomposite two sfngo mmJt~l. MA .. ANOVA , which 

comblotJ6 the teuhnlques nf' moving nvel'ugus llnd nnulysls of vnrlnoue (ANOYA) rUl.,lul'slvuly. iht.I/-I,l 

techniques tlre descrlhed in Mukl'ldni(il' (1/,(1/ (l98~H nod StCt~l & 'I'm'y (l9()O). The MA"AN()VA muthod 

Is a reflnl.ilmant or tho traditional tlwvll1g nvel'lIgc IltH) indox methods. 't'hl.l trmHtlntlnl rmlo tel moving 

uvenlg~~ (or tr~ml) d~~cmnpnsition prnocdure wns followed, und l1luJtJpll<.lutlvc m()dt~Js n~sumud (Mf';.ridnkl.t4 

l'l.ai .• 1983). 

Tht.t bnsh~ mndcl Is : Yj ~ (tt~I,CpSI).BI 

whl'r!) : 
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y, :=r 1~ri<~6 ttl thile h 

1\ :; tr¢.Jla ~R tImet. 
Ct t#. uy~felml~x t\rHUlet. 
Si := setl$ontd index nl thl\tH. 

t:~\ =nmdum urmr lW lrretulur 1.10Il11)(nHmti'~ time ~ MH.l 

t ;;;·the Ume rtttlgel 

Ohservntfmls correSplltlU to monthlyhltol'vnls t'(W SC1~\OIH1I varh,Uon (months or qU;ll't~fS) modols, The b;mic 

lllndel· was mndlnl!d tu ll\olmtu nlultilliu uycle.~ (tm\pIUudes) at time h 'I'hil\ ls stn~cUjeu «S ell with i ~ 
I ,. " N tlS dlffutom rmsslbl~ ilmpHtudes at time t. rtt:duced models whhout thusensmml comp\)nehtwere used 

with yearly datu, whll'e completely spuuHlcd mud~ls woru used to esthmtte seasmnd htdlees. ANOVA 

models were used to osthnatu the must slgfllt1~nnt ~yclionJ Olnlllltudus (hmgth of MA. that will (,\ft'c~tively 

elitnlnntu tho c~fclil)hehuvl()ur). 

'l'nmds wcr~ ~stlmnted cutd t.~llminutcd hetbru th,· \I~timnUun of uycrus (\nd sCl\smud Indicus. Averages w~re 

used in th~ ubst':J1cO nf slgnilicliut tr~nds efur rainfall), rhe model wns udupted itS fOUows for rn,nfuH cycles: 

(2) 

with Til the ~\Verage rnlnndl (in the ahstlucu of n slgnlt1{!nnt trend) find Ct) muiliple (lycles uf diftunmt lengthf'l 

Ht thnu t. 

rJrawhacks of this method include loss of dutn Ut hoth tmds of th~ dutn I"erlus (MA cul~ulutinn) nnd tht> lura~t 

number of Qhservnlioll5 needed ibr eychls with larger lcn~ths. Tho stuUstlcul stglltncnnce uf this method 

was however signin~antly improved by Introducing thu ANOVA lochnlquu In esthmnlng cyclical amplitmles. 

Por uny of tht~ nnalyses Iht: resulting l1lodullZUIl he tJxpre.~sed In Ilstillluted pnrnrnetuf's. which mny he used 

for tho prediction of future cmnponents. trhe model wuuld h~ ns tblluws: 

(3) 

wheru i fndlcntcs different <.tyclus nnd Y', is thtl predicted time sorlus values. Tho cmnputmionnl form is 

then: 

yt. =: (l3o + U,J(UI + Zt~)(U. + V}) 

whel~o : 

(4) 

= dum rnng~ in limo for which mndul was t1ttc(l .. t :;; 70 , ... 89 Ihl' 1970 to 1989, 

Uo tlnd U1 

111 0(1<1 UI 

Is the tJsth11uted trend cuuftlch.;nt,s. 
Is the ANOVA ratio lllualiS tUld will nlwnys he unity w1th udjuSh!d indluus. 
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betw~cll tht~,trteatl c)t'pul'iod J (}t~ th~ cyclenlid UJ! 

~ t \. j Il~l. is thodtft'l'reut pct'fo(}t. within cycle i WhiQh l~ ofhmgth Lit 11urtho 

scnsonnl cntnll()MntL eqmtls 12. Tho formuln J =; «t"n mt:\tll~l) + l) can he us¢d 
to compute j ht (4). 

dutl()testhc ~(t',,\ct. cocft1clullU; ut period j within lnthu lurt»lltud¢ orth~ se:tsOflol 

CUll1ptUlent. 
fJ 

CycleudjustOlcnt ()()eff1citmfs hetw~en price cycles, ralnfnll cycles (Lubhe, 1990) and the Isolntud supply 

c)'cl~s wlJr~ e~tlml\tud Ul~hl~ mulUllle regression mmlysls with distributed hlgS. rfhe t()IJuwing modol were 

mJuptlJd from Judge (It a/ (1985), 

Z\ ;:; Il + thiPt'i 4- Dc,R"j + elt 

whero: 

Z, == ~uppl)' cy~le response value ut time t. 

PI =: price l.iycle Index value m time t, 

R, ~ rninfllli cycle vn/tlc ttt time t. 

bl und c\ ;::I I.!l)(.tnklont~ of ~yule adjustmollts penuinlnu to prico or rnlnfull cycles ft' lug i, 

i = lugs III prices or ruinfntl cycle lndic~$ und 

C1 IU rnndurn urror at time t. 

(5) 

Analyses Wi;!re duno using typical seven yuar mlnf'lll nnd price cyl..~les or spcult1c stutlonul'Y cycles f1Itete<J 

with moving tlvurugus. 

Simlhu' results were reported using time serlo.!! of dlfforom lengths (Luhhc. 1083, 1989. 199011, t900h nllt! 

1990G). Although sUllie forec;tsts were llttemptcd~ the nmlo purpose thureof Is to evaluate cyclical hohnviour 

nod not f\uurc values. Dynamic models provide more uccurute t"brecltsts of o.xpccted prlcet; thltll the pure 

rooombination of time surles components. 
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SignHlci!nttrends wereisolntcdt\,r b¢efpt\cu$ Ih)JU th~yentlydmnj Anoxn()neuthll t\tncti()iltlU~tlbe.~t mltJ 

tho derived ¢Sthllat~S un~ Os tnllt:;ws(lf1 log tr~nsturmutlnn)l 
T\ ;;: Q.O{)63991 .... 01 t~59083R~1I4j=96.53 % 

(lJ ,.58) (2:3,02) 

(Absoluto r"v:lhulS in brnoket~h slgllifietUlt m 5% lev~l) 

Th~ orlginnl be~t' pride series nod th~f1tted tr~nd (exlJ:npotnt£W to lOgo) Me Hlusu'nted in Figure 1 . 
Slgnit10nnt seven yenr llricocY4Jles werelsolnted tUld the deriVed cyclic IhdiceS'll1d eftbctcueftlch.mls 
sununnrh;ed ill ~rnble t I trhc, specific price cycle (bufhre cstimatlutl uf lild~x coefficients) nnd lyt)tcnl oyole 
{u'tteudcd tn I ()96) ute Ufustrutud In f'ligut'u 2. From 'r~lble 1 tllldPigure 2 it is evident Unit the prloe cycle 
is ln~row the nverage tmnd for four YUUfS, (neg~tive ZJ'6) and ubove tho trend fC)r thre~ y~urs, tfhls 

Implicmes u downswing for t!JlIl' yours fullnwcd byn shlu:n upswing (htrg\)f co~t't1c.ients) uf thme Yl:nrs. 

Swtl!! f\)rccllsts of thu cycles suggest thm t)rices are i.t llrescnt In the itlcrotl$ing plHUiU of' the oyul.e. In 

reality! howov~f', oxtended drttughts J!nd efforts by prnduc~fs In discuunt the.I.ju tbructtsts resulted In thnt the 

upswing WllS less noth:eahlc as Illustrated. 

Significant ~l.losm.ml compmll,mts wur~ lsolnh~d Hnd ttl!,! cnefl1clunls nre slUlmuwlsed in Tuhlo t. SlJtlsonul 

indices are nlsn iIIustl'Utud In Figure 3, It must he noted thut UlQSO seasonal uycle~ nrc uvanlgas (wcr 20 

years Hnd that there is evidence tllnt the pHucrn itself !.!flUld he suhjclJt to variation. 

SlgnHicllnt suvl.m yenr ~upply CyCIO~1 thr totill, fOfllUJO and oxen slnughterlngs wer~ found. The oycle 

co~.ftic.hmts l!re sunm\aris~~d in Tnhlo J and Illustrnt~d In Pigure~ 4 und 5. The totu) supply (~Inughter'ings) 

and J)rI~c I;ycl~s (hoth seven yenrs) nrc illustrated In Piguru 5~ dl.Hmmsu'idiug the itHornefinn bctwcon 

d1recdonnl ndJustmcnts of supply ilnd pl'icus a~ well us the rogularlty of shortages uud surpluses at fho 

cnntrnll\ld market,s, It Is apparent thlU the minimum of the stlPply cycle coincldos with the ll1uxlinlllll of the 

pric~ cycle. whiltl U)tlxlmum of the supply 0)'01" occurs in the yeur fnll()wlng thu mhtlmutn of' the priCI: 

cycle. It i~ possible thlll this tnggt'.d response OI'lghmtes from Ill-timed policy udJustmcuts. 
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!tdblc, 'h,$.~yeny~"r~y¢r¢;i¢"~"UQteijrf •• ~be~.f'p:ri~~~."'ld"$up~~n~·($t~mtnt.ed'ig.,) "'uij'a"tU~t~~mtU:iJj,U"'~ 
\'SfJ"l~o.,~~ojiJ·b\'fr')pftd'ti. 

~o.ri.(ld 

(yenr) 
~,. ,~, 

2 

3 
4 

S 
6 

7 

UI 

Ftlll~I#1 

R~~j (%) 

Sev~n Y~f: b¢l,3t~ 

(wh!{J ¢YQles 

C j Z) 

0,899 ·O.lOl 
0 •. '83.1 ,,().1~9 

O¥S62 ~O.138 

1.004 O~064 

t.263 0.263 
1.093 0".093 
O.OS7 ,,0.013 

1.000 

:\6.240 

94.21 

," 

. ""':" 
,$~V~tl y~nrb~Yr $~mt~l~ 

¢,y~fes 

tmnl F~fn!l.t~, 08.~n 

c, GJ C 'i 

tO~Q 1.t58 0+958 
1,162 1.415 1.000 
i.149 1.241 1 t 1 If) 
Q.WI$ O~686 0.944 

O.t107 O~()99 OJ)j3 

0.1933 0.767 1 t(}()4 

0.957 0.073 0.940 

Statistics 

1.000 1,000 LOOO 

2.610 6.630 G,160 

72.30 76.80 75.50 

" 

S('tlS(HlIJt ;hlutu~fhr'b~~r 

nticA$ 

l>~rlod 

(nnHlth) 

2 

3 
4 

5 
6 

7 

R 

0 
l() 

I J 

12 

-

'.' 

Sj 

t ,()~7 
O~9P~ 

"O~i2GS 
OiQS() 

Q~900 

o*un8 
(),{)16 

O,98~ 

1'(}O2 

1.040 

1.0.48 

1.057 

Vi 

O~()~7 

"O~OO8 
·()fO:45 

~O~O~O 

~O~O40 

"O.Oi\~ 

~O,O24 

~O,Ol5 

a.OOl 

0.,0.40 

0.0.48 

0.057 

I.OOf) 

15.180 

43.50 

The I1lHh\ pUrJ,ose for Is()l~ulng I),.obuhl~ flllufulJ uycJ~s i~ nut tn ('uNcast th'" wemhur paH~l'nli, hut to 

Inve8t1~jatu uny slmlJnrlUlls m' uxpinulltury behaviour wwltrds meat pril,l,e cyclu~. Suvun yell I' ami '8 yuar 

cycles w~ref'icqu~mthdly isolnt"d. The cncftlulents nrc sunHtu,ris~ ill Table 2 nlld the typical /ndl()cs 

iII~lstratoo in I~tguru 6. h i~ fJvldum from Pigurc 6 HUH rho f)l,.,lod from '980 to H)89 r(,!pro$(,!llted ycnrs 

bl.'low thu J 8 ;leur rnlnfnH uveruge. but J 981 and 1089 \Vote Illsu maxima ()f' the Seven yaM cyrtlo. Rninf)lll 

for J 981. I {)SS lmd 198<) were uhovu uvofngu, nlthough in the low phusc of the 18yenr cycle. 
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,f,'v"'" 

I.O~4 

2 '1fOaZ 
3 l,O<;() ~r····· Qh.Z7. 

4 ta4i~ .1 .. ', (l19~' 
S ltOO4 t.t15; 
(j Q,967 0.944 
7 O~970 l~OlO 

8 0.963 
9 ().932 

10 ().9~4 

II 0.943 

12 O.9'i9 
13 0.952 
14 0.974 

IS (),9~)3 

{(j 1,026 

17 1.064 

18 1.064 

StttH~tic6 

-~ 
U, 1.()OO 1.000 

P11lt..w 4,710 9.580 

R:\l4,! (%) 76A50 83.IS() 

Cycle udjustmcJU cocf(1ohmt5 w~wu csthm\h~d by regl'lls$tng stntiullllry suven yuar lnlco Ilnd rnlnfall cycles 
un ;t· smtlou~u~y tutal SUIlplY oycle. rl'hcs~ rURuJts nrc s\Hlmuwised in Tobie 3, f1uUI1tiolls which cOlttnlncd 

only comhlnutions l)f lugged rt\inrnll cyalo vurhlhh)s or slWH termlau~ud prtcu vnrhlblos were ntH slgnHhmnt. 
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;',,"':.'# 

'(I" 

.,./ 
, ,7, 

·It.I$;ttl~t'~N!~f¢'ll'lh~l,.~qjg~im~ti~:!tl~~nh~l¥4Q~~~l~\I¥~~~f!~~~~\~\tli~~'p~A~~!~t~'~lnW4bl~ U· 
1~1~ •• ~~~.~bt!\\3f$~I~~'.lf~ •••........ ~~1~~~IIV~~11!l;~li1nll;~;'~~~!~:~Il~I~~\w~~~~S'~a·Ul~~Qr,~~b~rijll\l\lll 
~~¢I~. t~YCi,tll~ t~I!llll'~t)\ihl!tt!l~flll!.ln£~r~.i't~~llil~~~iiil1~ij\l~t~~·~~~.~IL~'\rtQ~libl¥~ij~!Q.~!ill~IP~lllin$ 
tlt~I'ptl~~$ WIII¢tlll.\ 1l)"\\f~!IIl~t4!1l!l}ttlUJ:l~~ltij~kJ9te;~I~,ti~rt:U!~j~I~;"\14;YI~!l ~Qr~ij,. !1~sIUYir$«pplr/QY~I~ 
tq~lll!f1.lI$IO ~. t1y~ YUt 11I~ II\t~t;.~fl~~.t9Vt~$~~IfI.lij~!~r(~\\lK~~HWIOIf'lriQ~~~1 Wbl~l\! Ui(k~4'1~'I)j~ll!j" 
(If!·the 11I'i¢~' nodSUlll)lY ~f~l.~$~ wtUI.Oi()n~.u.tidiJw~)¥.e';le;{ttund\tl:itnJ$;:llAr,nl'l\\t()'m~dlum"l~rJl1UlJnlt'ta,ltl'gt~td .• 
SUpJlly rUaQl'Of'~1 frhc~~ ·;mi.lfS~$l"dl~{\I~· dtJn.!nml'~'lle::fmnny,.d'¢nQhu.n) a·l~lt;~('81Ctll'(Ut Qlhnl'tgIQ~f~U\1 

~')d) ,,,~: ",,'SuUS of SlnWl~!~)'~'~ ,uIJustm~:utcl~(lffi~'l!nts,rt(mt"cAr~~sl(Urf)r\l~rl~¢ n •• dr~mt~u,~yel~m. 
nut'tHy ¢ytl~ • 

... ~_. ~"~~,tilU:.#l'.~;a;q~~@Mt;:lI'#4~W~-.,....".,;;';'" 

rtUllctl(lflS 
~jlllil. ,_ I'l ,"~ .,,~, ~j~"~ f~: ~! ,61 " 

Vnriabtus r:~t J11 P', f1 .. 

Jntaru~pt 2.259 1.25'5 t ,796 1.221 

Pr"J~t,. ~O.t)23· ,().707' -0.453 t ·0.335' 
(f 1,76) (-g,SV) (.,7,(l!» ( .. 8.,38) 

Pri\':~IJ 0,23'- 0.317· 

(3.86) (8.30) 

Rnlnfnll ·O.63() .. ~().S82· -0.51')1 

(2.25) ( .. 7.74) (~ .11.54) 

Rainr".!I',i 0.45u 

(:.87) 

RahlfnllLi 0.310· 

(5.72) 
...... ..... - 4A I~bi~~ - , .. i· 

f;t m\~lt! 9(LOU* 37.26· 121.43· 27f).84' 

R~ (%) 01.U 8t.4 95.8 9a.7 
[)W 2,56 2.43 3.50 2.90 

(,'f t9 to 19 It) 

(g)jift(fili:ih~ m iIIr!J%UM'II 



~ttOlJl'mg\ires 4 nnd 5 U'is ~vtd~Ht thM'Ot~~yQllcnJb4hn'Ylullr'()r'Ull) StlPrny (If:b¢Qt~ 1$·.tllJl'Illyd~tutntlH) 
cy.cUcnth~hnvitHlt of: \he f~tlmlu $llIuU'H~tbln~~~urr()lt (l98~luhdLl~bhe ('l98~l) tduhu empid¢JOlY thm 
c(H'lU'olled sttlught~rin~$ cilhbu ¢sthn"t~J bythf~~JO"OU( y¢tlth\Sg~d f'.ml.tJe'$hmghtetin~s, ~rhI5.tIlUIQllt(.t~ 

al}fO~eSs uf ltv13stm:k e'~PJmshm (whl¢h stutts nt th~ mnxhl\mnurth~ eyo!u) tmd Lt llt()¢~SS ()f! Hvest,mtk 
li(Juld~tltm (which stllrt$ m "bout the mhllmmll ufthu Qycle).1~le ~Xllt\nsJtUlpori()d thus coMifiuu f<)rfi:mt 
y~nrs. whll~ thl.) Uqu!datinn t'~rlod U,ke$ph'~u ().v~r tht~~ YUUf$, Om> ()f'th~ Illtd1\ h'Q~nUV~N fhr the 
eXmmshlh Is the hiGh priCl:!S thtttpr~vftfld\l(;I,,~m~ uycletmudllUhtfhu InHer c()ukt be thu rosult ()f 

ft\(t~hnutll sut,ply cuurtol durhl1tthul1revipus two to thr(!~ ye;lc$ «ml the C()tlS~~(lUcn~9 or the Just COllll>l¢t¢d 

Uquldnt/oH Jl'llrind. whiehrclldur~u H shurtn~e lo sUtmJy. tllu ye~u' bUrt1ffJ thu llltudt1HUll uf tho ~ycl~, "urlrtn 
o downswin~ this slml'tngu 1$ wiped (Jut JrllWO yeurs by un~IlHlrketcd stouk IlmJ dw 5upf'l~ of young !Ulhnnlu 
(rn.dnly ftl",cltm u\Ztlull). 

~rtl~ IJfTect uf rninfaUls uvithmt from (llgurlls 6 und 7. Thu maxim!! or the ~tJvon year rainfall lmu prlno 

\ty~hll\ c(.incld~. while tho mlnhnu uf thu prlu.u cycl.tls uru followed h)l thu mInimum of thu rulnndllJycla, 

'rhe rlllnf'nU mnximll is fhltow(~d hy three yutlfs uf relnt!vtJ (W'Jrugo ndufuH. dum uno year' with oxtrem~ly 

high I'uinfult (ut thu price \!>~cllJ minimum), th¢runftuf hy twu exmmloly low rafnfnll yours, thru ,,11m reJlr¢~~nt 

th~ minimum of' the rulrUldl cyr:lu. f~'rOln this f'olnl:ion tn the SOV~Jl y"mr ruhHal! ~ycl~ uno ('mn concluuu that 

the ~omhinud utTc\llt of thu fnlnfidl t ttl'" vnrhnhm tn lH'odu\1Uon cnpnclly nlld twice cxpe~tuth:lus produce an 

envl.rnnmt:tlt thr ruhulvu gtnhhJ pri~u ~y\tlo!\. 'T'hu Hvestock expansion and liquldntlun PWCUS5US anJ f\H,l,lJcd 

by the rnlnf(lIlI:Y4~le IUltl ruinfall oxpv.ctutiontl. The off'e\!t of rho 18 yeur cyclu Is to mudHy tho flmtcrn~ of 

sm~k (.tx.pansinn lind liquidminn, 

Thu tut.nl suppl~ (~lml~httwhl!V nnd 11rl\.\0 I;yclcs (hoth "~VOIl Y~iU'~) ItfU IIhlstt'lltcd In J1iguru 4. dl.Hll0llstnuhlH 

Um lot:utul;!Uon bUlwc~n direcUonul mJ)llstlll{inl~ of supply and prl!'}lJ~ n~ wlJll m!i thu f'cgulnrity (Jf ~hnrtu1!tJs 

nnd !iurplmH~~ ill the tJuntroUcd mnrkuu!i. h I~ UP/lllfUIlI that tlw minimum of thu supply iJYl,!le .. mlncldci with 

th~ Jmudnmm of the prl(Su eyela. whll\l ml$xlmum uf thu t{upply IJYl.du m.l~Urli In thQ ylltU' following th~' 

minimum uf thu IwllZu eyell;!. II is possihlu thut this IIlUgt!d ru~pmmc nrlglnnlvt.; from m··tirll{;!d pulicy 

ndJustmentf\ 

TIHl~~ unuJysls confirm the (,HlU~C und cnc~l of cy~llc(l1 pmducliufl UuouUh n prnC"',~l) of hurd expansion nnd 

Ilquldut.lnn whichslmutuHlcously rusponds w prlt.u uxpcctuth.ms nm' curnmt prluu5. PUlUalu Hlnughturlnn 
cyullJ Is m()re vnlnfil.., dum the o~un l$ycltJ pmhnhly hlJuuuse tho lutter Is f1ltun:d by fcudfut u\.Itlvltll,ts H IN 

oppnr\!nt rnan ftlgViU S t,hut the cyuUc b~huvi()Uf of fumnlu slnuuhlut'hlgs Is UUJ ddvlnn fbt(Ju 0" lJyulicul 

supply In thu (hrm or vMiulfon Itlln'oductinn ultflU(!lty. 'rhls sun~ <Jf' utl'alrs uvldemly hnlil!!HWS n dlstot'tud 
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IW(;UIU~n(1'l;pf()¢¢'$5 ·.whlQhtum1Jln~s ~lU1\IUn)()GJ~td·blJ19gUl,lHU9~iUtl~)idrstdrt¢ij.;ptl~~ ·sl~nnl~*UI~hl?,riu~S 

d\lrlo~ Ih~ . UI)SWll1"· Mil Ill"~lml!lli ilt'ttl~~t~ Ut~ IjjC:~b!I~~Ib~P~\lU~IIOIt~if~ij~.!W~~b~ri~llltI, ...... ~~ml\lc 
nnlflltds. whjqh ·nr\!· ttlBli~(~tU~ill.Uld,} nr~:lh\lS~~t't t~qlnU1Jlrk~tS¥"Whn~;th~}:!e~uQS~;'jtmllrctn}t19m1"~lty 1;(l5nll~ 
'n·" h~t\d n(lnWntl~m l)r()C~$s(tutl~~\h~ d~~nn~'ll'th~:;lll'lQ~;"c;~~lo;~ 

Althuugh prlml\Jc~r prlcfJs ot~ bllur nt~ crr~'Uo: OYU" the Jntlstl1~dhHn tmd shmit teNuS, rehnlvo ~H\bte Iwlco 
t'utt~rn$ ~xJst. 1il~SU pf'iQ(l iHlUetns WlltO ~ncCll8sruuy lkoh!rc(l us ~lltnHiclmJ trends. aov~11 ~Pt\Jl cYQ1~s nnd 
S¢HS(lfHt1 Indh:~~~ Slsnll1cfuJ( a~wun and t B y~iU' rnfnnlll4JYQh}$ wlll'~{dStl i~()lmed.O~Un¢td prnduetlnrt ml\Y 

thus b~ the rus\llt uf tho comhifl~d lntlu\.'llCC5 Oil tH'I~Q uKJ)QClmlotls. I,dce SlHlratltOos. il1nd¢q~mt¢ Il'mrk¢t 

I1~U~S$ fduu t.n supply control). mhe;' fUstrlottvu ,'eguilitions. Import.uUcHl politdi;)s nnd the eyeBonl botHlvlour 
uf rainfall. 

j'ho Inhef"nl int11!.xlhllit)' HfsUIJply nom hlologlcal tlnd .:limn(ul()gl~nl IHU',\me.tuft. Is nnt compullsuted fur. 

hut ux*.!u~urutud hy the l1rtco ayelu nnd rlJsulutlVt~ rnumHU·US. High 1l""JUS nnd Ilt'OBr(!sslv~ fh)()r l)rlce 

InCI't'OS!)S prpvidl.1 in\l~luiv¢~ fbr Hwst()~k pl'mluctJfs to ftxpnml J)rmhll;ltion ctiplllJilY, whHu InIJfciisud 

prnduction Is mill h)1 low prieU8, ~lIPI)ly cOUl,'ol nud !;fontlnucd impnfUttlon of mum (ur livestuck). Thlfi wm 

Itlllu~ni,;~ the tilrmtlf's· nhlUty to ndJu!;t thutr supply to clltnutillogicul hnzurds in the lun~ tel'Uh und I'tmdut' 

flmnur'l'I fsuh,julJt to itNfuused mm'kot HI' J drought risks In tho shnn tul'tn, Tho n!.m r~~ult 16 n dhH(wtJJd 

IH'lIUUfJtinfl pr[HJU$~ nnd fh~ lnahility ot' furmers to !iltnhllhm UHlir' Incofll~/I;' 
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