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Forecasting Fann Pcrfonnance: Shnulating Non-Nortnal 

Distributions. 

Peter R. Tozer and Geoff Kaincot 

Abstract. 

Accurate forecaMing of farm performance is essential to efficient policy development 

and allocation of resoun.:es to fanners moll.t in need of ass1stance. To accurately predict 

fann pcrfonnance re,earchcrs need tn ~nn~ider the distribution(s) of critical variables 

beyond the mean and variance of tht·se variables. Given that the distributions of many 

variables are n~.>t normal, nnd are often correlated, a t.cchnique to simulate fan11 

perfot111ancc nmst iih.~oqmrate thc~t~ two features. The method proposed in this study 

can be used to reproduce non~nom1ally distnbutcd variables thnt are correlated, these 

variables are then employed to predict fann perfonnancc. The simuiation results slK1W 

that the distributions of critkal variables do impact on the measures of fann 

perfonnance, and that pnlicy ath i~oro; need w consider the skevmess and kurto!l.is, 

aiong with the mean and variance. of distributions when analysing farm pcnonuance 

data and making pnhcy advice. 
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Background 

Australinn rural industries are constantly adjusting to changes in the farming 

environment, both economic and physicaL As changes <'>Ccur in this environment, and 

fann busi nesscs ndapt to those changes. the financial perfon11nnce of farms within 

industries varie~. Since variations in th<~ financial pe.rformance of fam1s can have 

important implications for government policy. the ability r.o reliably forecast the 

financial performance of farms and rural industries is a critical factor in the 

development, fl"lnnulcn:inn and rcsourcing of cconon1ic and social policies, 

ln many inslanccs. forel."a~ts of the di~trihutwn of performance across farms in 

indu;;trics arc needt.'d hccausc the pcrfonmmcc of farms meeting c< rtnin criteria is of 

r~-, ;..ttla:r interest. l.:or c xmnple. farm" that are experiencing severe 1 inancial pressure 

are the focus for a~\,jq~uh'(' prP\ hied ttmHJph the Rural Adjustmt 1t Scheme. Hence, 

ft)recasts of the.· proporunn ol fan •. ~ thar an: h.kely t.o be experiencing financial stress, 

and the severity of that ~tre;-,~. v.ould he valuable. Unfortunately, the quantitative 

techniques that are mo~t commonly u~ed for ff)reca$Iing are not well suited 10 

constructing foreca'.t~· ahf)tlt the ranf!e Pf dt.;.trihution of fam1 perfonmmce. 

Broadly speaking, quantitatl\'C apprd:i~hes tt"~ forecasting can be classified into two 

categories (see Allen 1994, fnr a cnmprehensrve rev1ev.· of quantitative forecasting 

methods). One appronch l!'! to con~.tn:..~t e..::onomcuic (')f time series mrJdels using time 

series data and w usc the~e modeh for predictive purposes. Examples of this approach 

are Just eta!., {1991) and Jnhnson '1992). A major limitation of this approach is that 

the distribution of outcomes acros~ fanns in an industry usually cannot be predicted. 

This is because time series d;na 15 usu:.1Hy only available for industry aggregates rather 

than for individual fanns. Hence, forecas!s can only be constructed for the industry as 
a whole. The second appro:Jch is to develop r,:>recasts from mathematical programming 

models of representative farms. Examples of this approach are Parton (1979), 

Francisco ( 1980) and J\1cClinwck er a/., ( 1991). The applic:tbility of this approach is 

limited by the difticulty and expense of constructing models representing different types 

of farms in different circumswnc:es so that the entire range. of fm.n1s in an industry are 
adequately represented. 

Distdbutions, Correlations and Simulation 

Most of the statistical procedures that hnve be.en developed for constructing quantitative 

models have been developed to 'explain' or 'predict' variables thf!t are normally 
distributed. Nonnally distributed variables are symmetric about their means and can be 



COt11pletely Stu11nlarised by their me-tm nnd varhu1ce. Algebraic cquati<HlS describing 
such variables are rt"l:.uively easy to ttUHlipnhue which n1e,ans that procedures fo.t· 
csthmuing the n~latitn1ships between such vmiabl~s nrc relatively cnsy to fbnJlulme and 

implcmcru. Funhcmmre. the sirnpHd1y nf these variabk~s means t.hnt the derivation of 

statistical 1<.~s1s which can bt~ U!\C'd to dH\w infetc.nces abcmt the signtncance or 
relation~~thips between sueh variables is. rehuively stra.ight · forwnrd. 

The popularity nf quantitative tnm.lcJs ~uch as regression tmulysis is due. apart fr(;)ll1 

their sinlplidty, w the fact tlu:u the a~surnption of normality <~an he justified by appeal to 

Cerund L.in1it Theortnb (rvhuelharnmer, forihcomlng). nask·aHy~ these tht.<Jrems 

demonMr::ue that a.., the snnt1ht;>r of oh~rr' ;ttinn .... r~n un h1dependetH random variable 

approa .. :hes infinity., the prnbahthty dl'>tnhutHm nf that variable approaches a norrnal 

dtstrihtHion functwa (l.:H'MHl Pn-:;n. 'Jhcrdore. thr n~~umpHtln of nonnaHty CtUl l>e 

ju,tiflt."d on the f;:t'Ot.nds that tht' a<ttwi oh,en i:tUtm~ av;;ulahle for a particular varinhle 

:1:·c, in pnnl..'tpk, dr.:v.tl fh'~tll an mfl!llll' prnu;''""' 

ln many ca\t"~. th·~,H·vcr. t.hc :h"'UlHpth.Hl t.hat the \iunplc of vahtel'> nvaBahle fbr a 

vanahJe arl· dni\'- u tatm a popultH1nr' nf \ ahH""' that il.n~ tndependendy and ntlnnnlly 

disttibutt•d cannot b~ JUsUflt'ti ln p;$.ru .. :ular, the as~uolptkm j~ invalid when the 

p(Jruk:it;nn nf v~!~.~~,.- ... krr a \ anahh.: '' ~d1iW. n tlt"'t tn ht• norrnally dt~ui11ttted. as i~ often 

lhe ca"-e for cn't'' 5.t''-'iltlr'!;d daht f nr cx~Hnple. dw population of fa.rtl'l~ inn panicular 
indu~n.)' ts kn<w>li M"•J .,., tlruunher ~Hmt.'\\hat lc"'' than infit1ity. Consequetuty. g.iven a 

sufftctentl~ I:u~r ~.nnpk· of the~r farm~. tht- r.~ttlre of the distribution of variahles 

acro~'S the pnrulatlt\n c~m bt~ re!llahl~ mf~·rred. Often, the rc~ult is: not consistent with 

m'n11aHty. If th1~ ~~ the ca ... e, the pn'1l..'\'durcs. that have been develt?ped fc;,r use whh 

nonnally d1stnhutcd daul cannot bt leguumnely employed, tmless the dma c.an be 

appropnatel y transfnnned. 

Dist.ribuuons can (kpan fnan r1ormahty Inn munber of wnys. r::t)r example .• dnta may 
be uni··rnodal but exhibit varying dcgn."e~ of ~kc\\iness and kurtosis. Alternatively, data 
rnay h~ve nlQre than 1.1ne modi!. Jn the~<! drcumstances the distribution is no longer 

nonnal and canih>t be :)Utnn~arise.d by mean and vadatlcc alone. 'I1Je distribution lJHlY 

be skewed and \~iH be kurtnth:. Skc.w11~!ss and kun<:>sis both affe.ct the rclinbHhy of 

some tJf the test)) ror a~se~~mg lhc ~ig,ntncnnc.c of Vilriabl~~ or regressions (Pearson and 
Please 1975). Ske\\.ne~-. i':l the thu·d morncm of a probability distribution function, 
n.lUowing the mean and variance. Skewness measures •he degre<~ of asynlmeu)' of a 

distribution, Kurtn!lis is the fourth nmmcm of a distl'ibution and is a measure of the 



thickness of the tn.ih; or n di~t.ribution rclntivc to the thlt;knc~~ of a ncmnnl di5t:ribtnlon.l 
"f'he d.t.~.gree of sht:'wn<•.,s und ~antosi~~ tnn aff<Tt the vulidtty nf rests for tht~ signi.ficnnae 

ofrclntiClJUihips betW<'<"n vnrinh:h.~~ k·ndm~ tn im mn·,ct c;.~tmclusions (l)eanwn und Plcnsc 

1975). 

\Vhen vnriablct~- are~ mn nurntally chMrilHHt'd lht• !'.p(·dftctHinn nf "'~huinnship~ between 
~hem bc~1.:ornes dtfHcult. \Vhtle Mtrh v:t.r1ahk~ nm he (•nsily ~imuhued inde:pt;"nd~~mly of 

each other. t.e~:.·hniqucs fttr <.run.ntHyin~t t.lw n.·lauon\hiJl~ between sttdt vnrtahles are 
avnitahle for only a fc\v 1;.pet:inh~t·d tytw' of d1\Hihutiun~ (s<~.t· Judge N al, 1980). ~l11is 

1s due tn rhe mathvtnatil·a.l t'otllplt·xit)' nltht· dtt.t.nhtHimt\ ( \ulM•quently, multivariate 

n:M')dt•J" for pn~dit:tnlg the ll(thnvtum ni n.:l:m·•t~ non nonmd vat'llthk~s arc rctntlvcly 

uncmnmon ant! tt·~t"" for the .,,aH,tit al hlfiHlh :HH. t• of tl~lanon'ihipl'. H1 such models an· 
not v,·dl dt~VCfl )p~.~d 

ln mo"'t ~a\.("~~ e;f stnUMKal :malys''' m•'l'l' than om:" ;ttlahh: ll>l con~iden:-d, v.,hif::h lends. to 

nmluvunate tmai~'!H\+ hnwev·er in tht"'·t· <. ;t\{'\ tt '"' ahn a""'m·ned thfH l.hc variable~ are 
tmcotTelated But w rcali ty ll <. uuld ht· rnl\ottahh Ht ~~m·d thru mo~t va.nahles within 

ecnnunut.; tm:d> \(~" att• t·urn:lnted tn 'lnm~:· dt~pt·~·. (,.onw lughly <.:nrrt"hucd, mhe.t 

turrehuwn~ apprnadun)! :teh'. J,~, {'\ntnpk a Lntnet"\ Hh. omc P~ ht~hly correlated to 

the Jlt'KC" pa~ti and tvn·J\ . .,;~d fot mpuh and uutpnt-.. tmm tht~tr farmwg \ystcnl, hm ll 

rnuld ahn he l. onel.nted to the ~ut• of the mdt \ 1dual <:lHt•rJlll"'es ur the t\quity of t.he 

farmer in herftw;) lm..,mc~.~. 'J lH.:•t·t•frH\', 1l:w a-•~w11fHtnn of rena c:orrt~l.atinn i:S not 

rcaHMh,:. hut thl\ il\~Surnptinn t . HH.·lmh:d \\ uh o1hrr•;, m many anaty~ef\. '1:\hkh cnuld 

h~ad to iru.::orrc~.:t l.'tmdU".HHl\ tlnd mf~·n:•n, <"". nf "~<l.ltn<: tUlXi~l~. 

·rhc tlhC of the SltllUlalinn technique to prt;~dl!..l f~tture performance of any CCOilOn1iC 

entity, \vhcthcr it i~ the ,~,. liolt~ <~t·rmnmy. a M:c:tn·r ( ,f the e~.~nnomy or a single unit withJn 

the ct·onomy, i'<~ l:msctl on ~·-·vernl a~~M1mptinn>~; t•nt1(.·crnmg the distribUtion of t11c den~hy 

function from ,.,.·hit·h nmdon1 nutnht•r\ an.~ drawn fro1·n to g:.:~nerate the sin;uJatc.d mttput. 

and also th1; ~..~orrelation of v:uiahlt$ \Vithin a muhn at'ifUC sil'tmlt.ttiml m<'>di~L Given that 

rnma simulnti<,>ns are based on rhe ;u;Mnnption of the distdbudon of the population~ 

fmrn which the mndmn numbers are drawn~ foUnwing tt tH':lnna1 distribution pntuu:n 
with m.can zero and vc:1.rinnce o·2 \Vhidl ~~~ a rcnsonal'llt.t enough nssun1pd,·m given thru 

tht! third and ftlUrth rnorncnts of moM dixtdhutiuns are not supplied., or C:~dcuhttnd, ln 

d;lta CIJllcction. l:lnwever, if these nmnn"'ms arc not csti.~nntcdt n.nd rundorn numbers ure 

druwr1 frnnt 11 pt1pulath:m nut f\.rUt)wing a !)lt·nilar distl'ibution tr> dun of the sn.mplc 
popububJn., then the •·et;ults of such sir11ulawm1 nuty be ntislcnding1 or h1eorr:ota~ 

1 For a mumal dtsuibtnion kurtosis nlwn.ys cqu~ds 3JJ (1\ml«~non c~. al 197'7). Higher or l<>W:tW v;llnc.s 
cnn lX! obuuncu fbr llOtHlOnnlll distribution$ (CJrecne t991). 



Another prohlenl as mentioned ea:rli(~r is the nl-lsumption of zero CC>lTClatiou between 

vuriablcs in a multivariate 1111alysis, llt>wev<"r. the generation t>f nluttivari.ate non .. 
non:nal random nuntbers require's n1ore infom!:lti.on C<mcern.ing the cmrreltttions between 
variables, \Vhich may not be avnilabl<: frrml dnt:a sources or initial data collection, hen<;e 
h could be n.ssume.d that there is zero t'Orrelations between variable$~ a.nd the usc of 

such uncorrclatM.t variable~ could once again lead to incon~ect tru:x.tel specification. 

Since the distributions of the variahle~ that we tu·c interested in predicting rtre non .. 

nonnal. and are coiTelated. the commnnly us.ed foreeasting techniques such as 

rcg.ression analysis and tirm.· 1->cne!~ rtnaly~•~ \.antwt be employed unless thasc 

distributH.lrts can be tran\forrm:d mtn appro><.imately nonnal distrihuti<>ns. This WO\dd 

be difficult ghen the namre of the~.:,e dt\tnhutH>n'-. 

\Ve chose to explore a n'lc!hn.J for "-nnutatu1g nnn mmnal. t•ntTelated distributions 

developed by Vale and E\4aurdh { l9X·1}. Their ~imulation melhod involve~ two stages. 

ln the first stage a pmcedure propo~t"d by Heishrnan (1978) is ernplcyed to define the, 

non~nonmllly distributed 'annbles a' a pnlynnrnial functit)n of a standard nonnnl 

distnbution In the sct:·rmd stave. a prn..:cdnre (k~cribed by Kaiser and Dickman (l962) 
is employed to dcnvc a \\'eig:htmg ~chemt~ whid1 \s.HI allow the correlations between the 

original d1stnbuuon~ to he reprodul.'t"d Thc~t~ stnges are de$cribed in detaU in the 

following scl:tion. 

Ap.p.roxirnating non-normal distributions 

Fleishn1an ( 1978) prop<:>sed a technique that could be used to generate univatiat! nm1 .. 
nom1al random numbers from a polynomial power function of nonnnJly distributed 

random numbers. He pr<Jp(lSed thal a standardised. non~normaUy distributed random 

variable. Y. could be approx irnated by the following function where X denotes a 
variable that foHows a standard normal distribution. The constants in the function, 

denoted by the leuers a, b? c, and d, and which we will te.ml ~power funcdon 

coefficients'. are calculated from the mean, variance, skewness and kunosis of the non .. 
nmn1ai distribution: 

(1} Y = a + bX + cX2 + dX3 

The constants in the cquution above arc derived as follows. Consider the following 
moment generating function (from Kendall, Stuart and Ord 1987, 78); 
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(2) 

\\'here ~12r is the even tTJ(lment of order r about the rnean. nnd crlr is the variJtnce of n 

normal distribution raised to the rth power. A solution for this function e'xJsts only fm: 

even mon1ents around the origin. 'l'his function is used to derive e"'pressions for the 

ct)n.sumts in equation ( l) by substituting the vulucs of the rr1<::m1ents tlf the nc»r:tnally 
distributed variable. X. u.'l obtain expressions for the mmrlcnls of the non~normtd 

variable, Y. Hence. for the tiJst momem: 

\Vherc f(.) drn,•t('\ the~ '"e>.pt•cted v~tlut•' or rnt""!Hl Stnl't~ :X i~ a st:u'tdnrd normaJ 

variable on substiwung {.~) ulto ( l) we find dmt:' 

(4) f{Y) :':a • c. 

Since Y h~n; ht•(•n Mandan:hsed H folln\'w·s that · 

A sirmtar procedure of htlt>htituwm is Ubt:d to Sf'lllvc ftJr the }f.c.::.or~d .• t.hird; and fmu'th 

morm:nt~ of Y to yield the follo\vJng <:"qmnionh. as measures of these moments 
(Flctshman l97S): 

(6} h2 + 6bd + 2c2 + 1Sd2 . o2:;:;; 0 

(7) 2e(b2 -t· 24bd + J 05d2 + ?.} ~ y1 :.":; 0 

CR} 24l'bd + c2(1 + h2 + 2Rbd) + d2(l2 + 4Sbd + l4!c2 + 225d2)) ~ Y2 = 0 

where o2 is the variance t:>f Y, and 'Yl and "ft. are the skewness and kurtosis of the 

variable Y. 

'l11e solutions to this system of equatit.,ns )ticld values for the. consumts in eqlHUiOr1 (l). 
In principle, the non .. nom1:d distribution Y can be reproduc.cd by subsdtuting random 
vnlues drawn from n standllrd normal into eqmnlon (l}, sivcn the solutions to eq~mtions 

(6), (7) and 03). In essenc(~, P~leishman's (1978) procedure allows non"·(lOrnml 



dlstribution:S tl) be simulated using IHl ftJ>proprinte transformation of a normal 
dlstrllmtion. ~r'his U1Hlsfonnutit)n intt:> univariate IK'ln .. norrr.la.l random ntnnbcrs is the 

limh of the usefulness of this t.cchnique, h: cannot be used to g.enerate. n1uldvarlate non" 
nom1al random numbers, where the nnlltivariate numbers have specified correlations. 

To preserve the con·ela.ti(\ns betwe<~n the n<>n~normal distributions n matrix 
decomposition process is Cll"f!')loyed. Kaiser and Dickman (1962) clemcmstrnted that 
principal con1ponent analysis can be used tt) reproduce a cotTeladon mtttrix,. ln essence, 

principal components is n regression technique for decomposing a group of variables 
into •components' which are weighted linenr combinations of the original variables 

(Taba.chtr.ick and FideH 1989). u~uaUy, the technique is employed to collapse a large 

number of variables int('> a smnller~ more manageable number ofeo.mposhe variables. 

Kaiser and Dickman (1962) detnt')nstnued that. gwen a matrix of cc1rrelations between 

standard nom1al variables, the Hflplication of principal cumponems to such a mauix 
yielded 4Components' that could he employed to generate standard normal distributions 
with correlations identical to those in the original matrix. Of course\ being a. regression 
procedure this technique could only be applied when variables were nommlly 

distributed. 

Vale and ivtaureHi (1983) combined the techniques of Kaiser and Dickman (1962) and 

Fleishman ( 1978) w provide ~i method of generating multivariate non .. normal 

distribtnions with given correlations. "J'o obtain the desired C<.'>rrelations bet\Ve.en the 

nor:-·nonmll distriburjons an 'intennediate' cotTehnion tn:!tiix must be specified. 1l1ese 
'intcnnediate' con~elations are correlations that have been adjusted to cornpen~.,;ate for the 

rransfom1ation from standard n<>mlal to non-nom·u1l distributions. 

The calculation of the ~intennediate • correlations is as follows. Let x be a vector of 

standard nonnal variabl.es as below: 

(9) x' ~ [1.. X. X2.X3] 

These variables are transfonned into non,.nom1al distributions using the power function 
weights in equation (2.1) above. ln mauix notation let: 

The non .. norrnal variables ~trethe product of these two vectors; 

(11) Y = W1X 



l~t fYlYJ (i :~: J) be the <~arrclntion between t,wo smndnrtliscd n<m,.,nonnal variables Yj 
Rnd Yj with corresponding normally distributed vnrinbles X.; . .and Xj· Shtce Lhc 

vntinbles are stnndnrdi:zed the correlation between Yi and Yj is equal to thci.r expected 

cross pr<>duct, as the variances are equal tc> one (Vale and Maurclli 1983); 

(12) ry,y}= E(YiYj) 
• t 

z~ 1:-t(\\'jXtXjWj) 
I 

~. \\lH'Nj 

\~'here R h the (~xpected cross product matrix <Jf >=i and i, The expected product 
J 

Jnatrix, R. i~ determined by using moment generating funclions ns described in 
Johnson and Kot:t ( 1972) and Lars(m ( 1982). The product of equation (12) ylelds the 
foBowing equation, which when solved for PXtX2t the 'intermedi-ate' correlation 

betv/e.e.n the standard nonrwl variables Xi and Xj: 

Pnndpal componenb armly~is 1s applied to the resulting 'intermediate) correlations to 

derive component v."eighls ns demonstrated by Kaiser and Dickman {1962), These 
weight's. in conjunction with a sample e>f v~ilues drawn from standard nonmil 
distributions, ywld n ~et of normillly distributed vdrinbles with correlations equal to 
those of the intennedhue correhnions table. 'fhe.se normally distributed variables arc 

then transfom1ed into the appropriute non .. normal distributions with the desired 

correlations by applying the power funcdon coefficients estimated from equation (l). 

Simulation l\1od~l of F'nrm Performance 

The model and data used in this study are derived from the 1992--93 farrn surveys 
conducted by the Australion Bureau of Agriculture and Resource Economics. The 

Bureau reports ~l range t1f measures of financial performance, as well as the variable.s 
from which these measures ~tre derived, for beef cattle emerprises in the Northem 
Territory in Tables Fll nnd F12 of rhe F~1nn Survey Report (Al?ARE 19941 152~1.53), 
These rnensttres; and the variables used to calculate them, (A sumrnm:y of these 
variables is pr~scnted in Table 1), constitute the model we wi:?h to ponstruct. 'nl~ 
model itsf'lf is summarised in Table 2. We use Vale and MaurelU's method to 
reproduce ~he distributions of the variables thM .are used >to ,calculate 'tncmsures of 

7 



financial pel'fontMnce.. That is. variables such as C~lsh receipts, costst caphal 
~ppreciatior1, intetest. rent and s<:' on . 'l'ltc disuibntions of the financial pcrforn:1anc~. 
n'~-easures themselvc~. measures StlCh a.s pr()fit, equity, and mtc <>f return, arc derived 
from the variables by rnenns of identities as shown ln 'I"abJe 2. \Ve will use the term 

variables to refer H:> those distrlbudotu. we reprodttcc using Vale and MaurelU's method 
and the tenn measun~s to refer to those distributions we derive as identities. 

Tabl~ 1: Pi~tril?J.Jlions of scJected<financiaJ variables f.or bcof eQterprisct; 
hlthc Northern Territory (1992·93). 

Vnrinhlc Me:tn Vada'lcc S~:eWllCSS Kunosis 
Tr~ding St.o1 . .'kh 8~162.170 454450.065 1.423 6.'222 

Capiud apprc(iaunn ·224702.2)5 4220lSJ>l'3 ·2.456 6.207 

Change In dehr 8093.0Sl 120158.4;:! 1.412 3241 

Cash costs 172560 2'H 635205.739 2 031 3.861 

J)eprccialion ~ '11i(){)J22 126763.380 3.588 13.63.6 

Fmmdc!)t 57369010.1 1030207.220 2J71 4.970 

r;ann capitnl 3057627.016 4197574.725 2.917 8.62:4 

Cash receipt~ 5996 141l ~6 790898.44} 2.423 5.825 

lmerest payments 74249.~97 124816.645 2.225 4,187 

Of !'·farm mcorne 12495.962 23584.949 2J63 3.457 

Op.;~rmor labour 35154.525 17900.320 0.055 .. Q,546 

Rent 4527.479 5649.253 1.887 2.9}3 

ABARE provided data on the distributions of the variables nnd financial perfom1ance 
me.asures that they repon, As confidentiality provisions prevent the release of the actmll 
data they collect, they supplied five percentile values and rnaximum and minimum 
values for each variable.3 They also supplied estimates of the correlations between the 
measures. 5000 random data observations were generated for each variable using nn 
algorithm for sampling from a segmented cumulative density function (Anderson 
1983).4 This anifkial sample was employed to obtain estirmttes of t.he mentl, variance, 
skewness and kurtosj:s of each measure. 

3we later discovered that there were anomalies in Lhe data provided with resp~~ 1.0 Jhe Onancinl 
pcrformanc.c measures which we were unable 10 rectify, Se.e the discus:;ioQ l;~Jcr in this secUon. 
4Th is program was tested by cmnn:lril1g hist.ognmls of ~he simulaH~d data with lhe percent) I!} vplucs 
provide by ABARE. 11le sinJuhned dmn produced by the progmm ac~ura~ely rcprtXluce4the.Q!isinnl 
disLributions. 
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Ta~Jp ~: $ununarv qf Simulation Model 

minus 

plus 
minus 
minus 

plus 
plus 

dwidcd by 

pius 

plus 

mio.us 

Totllcl Cash Reccipts5 
Toud C'ash Costs 

Hwtd-up in Trndmg StuK:k:; 
T>cpre.(.~Wuoo 
Ope-rotor n.nd FnmH y Lnbnur 

Hent 
lntetelit 

Ptofh at Full Hcp.tit} 

F!mn Caplt>sl Jul> l 

H;H!J of Return (<~:~orluding (':lpH~tl Apprt~rhuirm) 

f)rofit al J:uu Ec:pJit) 
C;;piud Arpre.c iaw:m 

Pf'Of'it at FuH Equil) Ondurling CapHnl Appreciation) 

Hate of J~ettu'u Onduding Cnpft:tl Apprcd~tion) 

!;arm C~puHI hJly 1 
Cap1Ud AJJPrt'".: i~ltion 

Form Husmess Debt June 30 

Farm Husiness gquh)' .June 30 

Farm Capiltd June 30 

Fnrm Equity Rullo 

The <;alcuhuion of the power function weights requires the simultaneous sohttion of 

equations (6). (7) and (8). l3rown' s Newton .. based algortthm was jmple,mentcd to 
derive the solutions to a set of non·lincar equruions (Todct 1+nd Roc. ~978). In H10Sf 

cases we could nppty Fleishman's techniqtJe directly. ln some instanc.es, howev~r, Jhe 
measures exhibited combinations of skewness and kurtosis thal wete too extreme ~o be 
reproduced by lhis lechnJque (sec Fleishman 1978, p526). We experin'lentcd whh 
various non~Hnear transfmm;nions of the dnta to obtuin less extreme c<:1mbimuions of 



skewness and ktn'losJs \vhlch could be rc.produced.. In general ~\ logarithmic 
tra.nsfonnntion )1idded sntisfa.ctory results. Two distributions, interest payments and 
fnfm debt, were. found to be tri ,modaL Since the procedure we are using can only be 
applied to unl .. mo.d;\1 data we were forced tn 'split' the data for the~e two (}istrihudons 
into three. sepunue pans tmd to calculate separnt.e power function weights for each part. 

The nccutacy ()f the \.:&thllate:-; was tested by suhst.h:uting thern 1ntcl equmion 0) and 

con;p~lring the m(1ment~ of the reMlltintt distributions with those of the ori.ginal 
distributions. ln nr.~nrly all cases this test showed that the estimated distributions closely 
reseinhlcd the w~ginnl djstributinnh In only t\·vo cases, fann business debt and interest 
p~tid, \Vas the f(~sult lHlMHls.factnry and \Vtl< believe that this reflects the llimodnHty of 

these two distribouons. 

The next step in 1.hc prot'ess was 10 cnkullue the intem1editue correbuions bet\vecn nU 

varinhle~. As dis~..·usst~d previously. 1hese> correlations ore ne<'cssary to compensate for 
the transformtuion ot data from a nonnal distribution w a non·nm·mal distributh:m. 
Brown's algorithm \\'as emplctyed to l!lolve Equation { 13).6 'J11e re.suhing intermediate 
con·elations were an,llyscd u~ing principal compt)~lents decomposition t() ohtnin fact()f 

weights whkh would enal1le the multivanate con-elations in the dam to be reptoouced. 

!laving obtained c~mnat~s of the pov.·er funcrinn wetghts. the nth!rmediate correlati~1ns 
and the fncwr \veights frnm dit! rmnl:q.H11 cnmpnnems analysis w!" could nt'>\\1 constnlct 
the sirnuhnion modeL Hfteen sampkt> of 5000 observati.t)rls drawn from standard 
nom1al distr1hutkHl~ wen: generated Tht;,sc samples were multiplied by the fnett'r 
\\-eights frorn the principal cmnpnnent fmalysis ttJ produce a series of normally 
disnibutcd variables with ct:>m:hHinns equal to thttt of the imerrnediate cOITelations. 'l1m 

application of the estimated f'\Wier function coefficients to these variables provided lhe 

estimated set of non normaHy distributttd random vnrinbles with coiTelations and 

moments approximating thm,e rc.quired. 

'The pro<.:edure required some modificati()n w incorporate the sepantte segment"l (>f the 
int.crest paid and fnrrn debt dumibutions. \Ve took the approach of randomly sampling 
from one of the thl'ee segmenl.s in ncc(,rd with the prob~ll''lity of a value falling within 

each segment. Tttking farm debt for example, 5 per cent of observations in the original 
sample were 7Cru, 20 per cent had vtllues con·esponding to the rnnge of the second 
segment nnd the remaining 7'5 per cent had vuh .. 1e~ fulling within the range ofthe third 
segment. Consequently, t<J <)ht;.tin on n.ggregate disu.ibutiQn Cor fnrm debt we smnpled 5 

6Th is progrnm w.n~ ro.sLed using the ex:ul,ple Jlrovldcd by Yttle ~mr.f MnnrelU 09.84). The esUilll'liCS 
provl~IC!l by U1c pn)grmn were idcntlcal to tho:m r~por~.ed by U1esc authors. 
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per centt ?..0 per f'CfH nnd 7 5 per cent of vnlues from the first, sucond nnd third scBmcnt 

resp(.!cdvel y. 

In Appendix l thC! cn·il~innl nud csdmrHed disrrihuti<.:ms of the finmlcial vadubles nre 
gmphcd. An inspection of these figures r<!Vcals dwt the simuJnted dlsttibutions (:~losely 

rt1Selnble the Qriginul distribution:;. The only c>bvicms diffcr~!nce between the 
distribt.nions is tiHlL in St1me cns<)s, the simulated vnlu"~s nrc substnnthtUy higher thnn 
the originnl vulues nt lhe exlrenlc uppt~r end of the distiibuticms. This reflects th(; 

smnpling e>f extreme vaht~H; from Jhc tuiJ~ of 1he normnJ distribution. J~ecntf dlflt the 
migimll distributions supplied by the Bureau were ~pecifi~d ns pcrcemiles with 

minimum and nm,.;in1um valtH!5 whkh were derived from survey estimates. 
Consequt~ntlyt the original distribution~ un: trunratt·d npproximutions to lhe populllficm 

distributions. Sm~:e the sunulatcd distrilnttions arc derived from snmpling non~ 

truncnted nunmd distributions cxtnnne valm'\ \\'ill be tJ.imulmcd lhnt exceed the 

minimum or rnuxirnurn vnhlc:l-1 of the original distribution~. In oth(~r W()rcJs, the tuHs t.'lf 

the simulated distributions would hr! l'Xpt•ctt~d 10 be 'longer' thnn those of the original 
distributions. This rmmns that the ~kev-. nc~~!» und 1-:tJrtnsi::> of ~he himulatc:d dlstribmions 

will tend to he mnrginally higher llt.ul h 1he C:'r for the origimll distrihuti,ms. Jn nll 
case!:! le~f:. thnn 1wo per cent of 11Je !limulatt•d values exceeded the maximurn (or 

minirnurn) value·~ specified in tht~ ongmal dat;L 

In Table 3 the mntm~nt!l of th·: orl{!inal and C!-!linuue:d distributions nre compured. In 

most caseh the rc~ults tuc !n.athfaLtnry with the e~ttrnated menn und variance for most 
distributions being within ten per \.:cnt nf the original values. McJre substnntiol errors 

were obtnined for the menn nnd varian~.:e of farm debr und in~eresr payments. We 
believe these clTnrs reflect eJrors in l'liHllpling and nggregrtting frorn three different 

components for these two diMrihtlllons <~cc di~nls5ir:>n ubove). 

The results for skewn<!ss and ktH'tn~if', arc difficult to nsse.ss. On the one hand* 
nhhough the absolute errors are smull in most instances they are reasonably lnq~e in 
relntjve terms. On the othf:r hnn(L rensonnbly large changes to the third and fourth 
rnorncnts of distributions have only mur ginal impuct.s on the shnpe of disuihmions. 
No~e ~hrn the lurgest nhs<>lute errors arc generally ussot:intcd whh ihC)SC variables where 
w~lues were simulnted which were subsmmialJy diffcrcm from the originul values nt th~ 
extreme ends of the disu·ibutions (upprcd,:ttion, rm·rn debt nnd cnphnl~ depre(liaUon, 

interest. rem nnd off .. fnrm income for instance). lf the sirnuloJion model were 
constmincd such thut the nmximum va.l"es t)rmJuceo by the m"dcl nre consistent Whh 
1he mnximurn vnlucs provided in rhe orighHd dma then these errors could he easily nntJ 
substnminlly rcduc!ld. \Vc chose not to constn~et such n m(>del ns we .belJcY!!dJhnt 
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Tftl~.l~ ;J; C9mfl;:lrh;pn gf \he nlOilHHlJ$ gf th~ prigh1al «m~ ~fitim;t._flti 
m~trH>Htiuns for the fhumoinJ vnri~tbJc$. 

V;uiobl<~ -·· -----... --·~· r~ftd,iulic7r--- r~sthmucd Bstillilllt:d J~sthnnlcJl 

_ .. _,. ___ .,. __ ·~·---~ .. ----Yll!.1!!U.S!l...-... Ske.WOC5S KIU'J()Sis 

trrmhng sl.olks 85495.')411 454479.73J 1.168 s.,oto 

Cnpllnl nppr"ciotinn ·2?4779J6 -1nn27.359 ·3,2JX) 14.672 

C'U"~;h ('OMS S7271l?l~1 6'151 ?.1.61 lli6l 2.706 

Chnngc in ddll 804S.l~S 1201 fllt9711 l.'HB 2.32i 

lft\prt'4' iotinn x~s(non 126791555 J .995 3J)22 

Farm ddH (!69q62 4'i4 9"678()432 L?.J3 O.OGl 

OJxming fmm l.'I'IJHtal 'Vl~',H/IP ·; l 4 \9JK14.~~ 4.5'\4 29.127 

Ca:Sh rel-:clpt\ ~.~<N·14l .:\'14 N097l.!H5 1.989 4.942 

lnt.en~M xwn; ltd II H·O 1n4 0,822 ·0.~>41 

Orf·larm trh'lHlW l.?·10~.x l .' '" 18 R'JI "'.,l79 20.555 

£ )Jl<. nttm labour '~141'1 '1)•1 llk!HOll OJHO ·tUL~~) 

Ht~rn 
t1 i)() J')) ~648.513 1.892 5.298 

Vnri:.thk M<"Hll Vmian~ .. Sk1:wness ··· ·· Kunnsis 
(JX'I ,t•nt t'fHH) (Jx~r n•m (•nm) (ahsnltHe error, <nhsolute error, 

---~,-··--~··-----···~··-·~-"- -·---.-·---·--Jl£.!:.E£rH error) 
. ..-ru:tff!nt error'l 

TrMhng ~wds Olh () 0) ·0 2ll ·P.91! 1.27 ·20.2i 

( 'UJHhll ilJIPH't lallt11l ocn 000 .() 74 :30.29 S.47 13().38 

Clmnge in ch~ht .. () ~l) 0.01 ·0.11 7.96 ·0.92 .. 28.38 

Cash CtH,b 0 (lll 0.01 .()J7 ·l822 -1.16 ·29.91 

l)CprCCHlt!Oil -001 0.02 .)59 ·44.40 .<J,7l ~7L24 

Farm <h!hl 16.7H ·7.13 ·1.16 ·48.84 .11,91 .. 98.77 

Opening fnrm capilal n.m O.l) I 1.62 55.43 20.50 ').37.74 

Cash nJ.ceipts ocu 001 ·0.43 ·17.91 ·0.88 .. J.5,l6 

hue refit 19.4X .1(),79 ·1.40 ·63,0() ·5.13 122.47 

Off-farm inct>nH! .() 7;"~ .(),()3 1.22 56.22 17.10 494.59 

Opt!nuor lnhuur (}().~ .Q.04 .().03 .t15A5 0.01 ~2.01 

Hc.nt OJll .().()1 0.0() 0.26 2.39 SJ.87 



errors in the origmal data that were supplied, which are discussed below, rendered 

developing such a mo<:icl problematic. 

In Table 4 the predicted values of the nnancial pcrfonTHlncc measures are presented. 

\Vc have not presented the original distributions for the financial pcrfonnance measures 

in the figures or report\!d errors in predicting the moments of the distributions for these 

measures because we discovered errors in the original data that was provided to us. 

For example, the mean of farm cash incon1c can be shown algebraically to be equal t(' 

the difference in the means of farm ca<;h receipts and fan11 cash costs. A quick 

calculation will show that this is the case for the simulated data (that is $26 728). The 

expected mean for farm cash im:ome using thC' original data for cash receipts and cash 

casts is $27 054 yet the mean of the di~trihution foJ' farm cash incorne that was 

supplied is -$16 336. Snni!ar crrt~Pi nn.~ apparent in the original data supplied for 

measures such as farm pt(lf\t and prulil at full equity. Clearly, these errdr-' in the 

original data mean that the data supplied on other measures such as rates of retum and 

equity ratios are suspect. Con~cquently, tht• accuracy of the ~imulation rpodel cannot 

be validly as~essed by comparison with the original data. Hopefuliy the data that was 

supplied fC'r the financial variables dnes nnt contain similar enors. 

In Table 5 the original and simulated conelations are compared for the financial 

variables. The simulated correlations are reponed in the upper diagonal of the table. 

The values m the lower diagonal are the residual errors, that. is, the differences between 

the simulated and the original correlations. On the whole the results are quite 

reasonable, especially considering that logarithmic transformations of some of the 

variables would have attenuated many of the correlations. Approximately 59 per cent 

of the~ residuul errors bet\veen the original and the simulated correlations are less than 

0.10. Only 14 per cent of the residuals are greater than 0.20 and these are associated 

with fam1 debt and rent payments. Given the errors in the original data we did not 

believe that it was worthwhile comparing the original and simulated correlations for the 

financial measures. H.owever, as the correlations do provide some information on the 

linkages and dependencies between the various financial variables and measures we 

have reported the simulated correlations between all the variables and measures 

contained in the model in Appendix 2. 
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Table 4: Estimated moments of the financial.pedormance measures. 

Estimated Estimated Estimated E~timatoo 
Mr.an Vmiance Skewness Kurtosis 

Fann income 26728.362. 277029.709 2.2.77 9.788 

Fann profit ~SS17.240 359587.011 1.320 8.513 

Profit at full equity 84424.113 356527.941 1.263 8.302 

Profit at full equity -140355.695 501435.433 -1.140 7.490 
(mcluding capiml appn) 

Closing farm capit.:il 2833422.37 3988612.960 4,671 30.812 

Net nne of return ~0.777 25.850 ~0.524 11.305 

Net rate of return ·7.7<>3 28.721 -0.488 8.548 
(including capital appn) 

Fann equity 2163460.451 4094776.454 4.268 27.660 

Equity ratio 47.954 221.609 697.985 

Debt. servicing ratio 0.33-t 23.990 -47.770 3185.935 

Simulation Experiments 

To analyse the effects of changes in the moments of the distributions on fam1 

pcrfom1ance we conducted a number of experimental simulations. First, we simulated 

the effect of a ten per cent increase and a ten percent decrease in mean total cash costs. 

For comparison we also simulated the effect of a ten per cent increase in fann cash 

receipts. The results of these experiments arc summarised in Table 6. A ten per cent 

increase in cash costs is forecast to result in approximately a 12 per cent increase in the 

number of enterprises with negative fnm1 incotnes and negative profits. The proportion 

of farms with a debt servicing ratio between zero and one is forecast to fall by 

approximately 16 per cent Note that the impacts of a t.en per cent reduction in mean 

fatn1 cash costs are not the c.xact reverse of the impacts of an increase in costs. This 

asymmetry is a reflection of the skewness of the distributions. A ten per ceJlt increase 
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Table 5: Comparison ol the origin:JI and ~stimatcd correlations ~ur the financi;H variables. 

Tr>lding Capittt Ch.ant;,c <>1 Cash Oct'lteciatron t=au:n Openin~ Cash Interest Off~frum ~rntQr Rc~t 
sto~ks ngercc:t.'lllM _ W!Llt C<"~S debt ft~tm cn12i!al J:tectp!S income lnbour 

Twding stucks iJ)OOO -R3052 -0.0624 (U349 0.41}3 -OJ57S 0.3278 -0.1742 0.1143 tt0179 0.0469 .Q.0905 

C:w.tru apprC~.:utc»n O.l2lt. l OO()t} -02o7S ·065~7 9.6780 04937 -0.7$24 -0.5433 ..Q30S6 (U16S 0J}751 .{).4419 

Change mdebt 0 19-+2 \ltl{}J) 10000 fUlf.:t2 O.lJ.% 0.4SCJ} 0.15 l OlOU 0.3-053 0.0726 ·0.2839 0~1566 

Cash casu tl6W4 fH17UZ fH173il • 1 i}flOH t) ?::J9 o 1t~'H> f·1340 08732 D.i682 .{}.2228 ~G.2002 0.6193 

Ocpteet~n .. ~m tl£1199 n ;:. J .{j 1083 n tJt,.t t.nonn (ll'}5}5 ()1(}10 0558:0 00345 -0.1517 ~0.0798 0.1074 

Fnrm®ht .oim:.M 0 3!25 .i.}{J$71} n 2Jt><i H04t•9 ! OtruH 0249i 03058 0.9577 o.oo:m 0.1213 0.1155 

Openmg fa."ln -.·Jr~til; fj{!{lt-5 !J 2.1 ~f1 .t}J).f;,• ~: !l-iH~ tHH42 -U ZZJS 1 0000 n 7lt; fU)463 .(}.2Ml ~0.1699 0.5456 

c~sh re;;c:pu Ot}iXN •' H.!SY U.!l 1 n {J 7...t:-~ !l lt~'~ 1 H ;~Si· tHH67 l f!OOO 00755 .fl24l9 ~0..2141 0.1394 

Irder~~: U0223 !} }'J;.t 0 I·- ., !j :1: i OiJ<,N fit.p;~< iHl)Sl 0 fl" i3 , -·no 0Jll5S tuon .().0712 

Off .farm m<t'f:.e .u lC"15 n::1 0(>.., t': ~.~}i'?~ t) ;~~G-1 HS?-11 -l) 0278 n lOOU .OJJ4l6 1.0000 ..0.264! ..0.24:!1 

()~;,>~$[ iabO<.i! il f).27$ f"~ t.1(12f:- t ~ ~ '_;:1 ;, ~ ; <t, ~ : ~ 41ft~~ ~\l t) {~~,:\"-~ ••nsst< 0 16ti0 00651 O.OS9S 1.0000 ·0.1S59 

R~:~: ,, ! <::li" j: ~. ll{ ~ t·c L:*--.. 1 fi ~ =~: , .. :.1 ~ {: ~ ~,i_4~ \1 ;ttf}~ .;{))10 ·00630 .O.ZlOS l 0000 

;,;,o!~ \.'..::-~ ... ~- ='-·~- .. " ;1Jit.f;f",f~_-~ . .;\.:t_-'~:·-,~{~t:"'~t. !~,_-;d~ ~ .._.. ~ .._ .$1-'"~ "~- ; .. ' ~!: ,~,.-" 



in fa1m cash receipts Is predicted to have largely the same impact as a ten per cent 

decrease io cash C(.1Sts. Thc<ic results suggest that changes in mean revenues and cost~ 

tend tO have a more than prnportinmne impact on crhica1 finandal measures. 

Table. 6: Predicted effects ()f changes in means of. receipts and. cash costs. 

--------·--------------·--------~--------------~----~--Uml: I 0% incretl..'$e in W% dcc~L.I{C in 10% incr~1Se in 

Fnrms with ue!~auv~~ farm 
income 

farms \VIth nJ;'t~atl"t' hum 
pn">fll 

Debt servu.:mg n1ho 
t:.•n•.mcr than lt'.n\ and 
than nne 

Farms ·at nsk' 

simtdati~">n mean receipts mean cash CO$tS me.an cash costs 
(%) (%change) (%change) f% chamu:~) 

(,04 ·11.8 ~ 12.9 1 2.8 

12 3 ·12.7 145 

17.9 -l7.4 

11.5 ·12.1 l()J 

Nntt.•: ·At n~t; • f~\m~ arc ddmed a'ii lho'it~ \v11h neg;us\c farm ca'ih mcome and equity h-r:~s tl1an 
70 pt~r ti<~m 

\\'e als.o stmulated the effcl'"i nf a tt·n p~·r cem mcrease and decrease in the variance of 

farm ca'h ret:etph \\'hit·h cnuld he mterpreted ah the result of different seasonal 

t:Pnd:~ion~. The re~ults of this shnulation an.~ reponed in Table 7. Again, the predicted 
impacts on n.,.:a~urcs. of farm pe~formun"'-e arc asymmetricaL Since the distribution of 

farrn cash receipts has a positive mean and ske\vness an increase in variance can be 
expected t.o have a negative impact on prnfit. A ten per cent incr\~ase, in the variance of 

farm cash receipts is predicted to mise the number of fanns with negative income by 

four pc1 Ct! l, I \n\t.t?\'~?r, the number of fanns earning negative profits only changes 

marginally. Thi') Is clue H:> the fact that the simulated correhHinr' between cash rec.cipts 

and farm business profit (0.27) is substantially w'e.nker than the simulated con·elation 
between cash receipt~ and farm cash income {0.66).7 Basically, the lower correlation 

with business profit attenuates the impact t)f the change in the variance ofcash receipts. 

The proportion of farms with debt servicing ratios between zero and one is forecast to 

fall by five per cent. l.n contrast, a ten per cent decrease in variance is predicted to 

reduce the number f farms \Vith negative farm cash income '"'" 12 per cent and to 
reduce the numbers of farms 'at risk' by almost 13 per cent. These results indicate that 

the financial perfonnance of beef cattle operations in the Northern Territory are jusr as 

7 See Apptmdb; A for a mbuJati()n of the simulated eorrelatio.ns b1.ttwcen alllhe variables +Irld nteasmcs 
in the model. 

16 



sensitlve m chnnues in the vnrinncc t:lf farm revenutts ns tht~y ttrc to changes in rnenn 

f:fl"lU t'CV¢IlUC. 

11urns wsth ne!};~tuvc fmm 
ittt"OJ»t 

Fm1:nllr \Vtt1l nt~ft.lUve (ar-m 
proht 

.Dt•bt ~.f'\;Jc· m~ r~ttu 
llt~,;;uct tJ•an 1.er..l and 
thati ~.m~ 

~--------·-----------~~~--~~--~~~~---(;~~~ 10% I.OCft".lllit! in l0o/odectt';.'l$e in Ntmmdty 
~.utltdation varinn(;,c t)f \•;tri~mce of dtstrihlHCd 

(f:.r}) tt-cclpL"~~ rttee·~pt,') re.eo.ipts 
------------~-·{~,~~je~t~~~~n~~,t~~) ___ ~-<~·~-~~cl~la~oL~re~~l------'~·~~~c-J~m~ns~u~~--

·12.2 ~13.6 

·"H 14 l 

~12.7 

Note • At n~h' ll}rms ;trt" d.thnr•d a~ thu~~c v..uh tW!r.iltt~c fktrm t:;,u~h Jnemne .a:nd C~ltUty li.!ss thnn 
70 JX'f \t"fi1 

dlf>tnhtned. h'r t!H" "mHtli~Hon the tnt~an an":i 'dttmnce of t~ash receipts. ami Hte 
ttu:n:>lation h.ct"'"'et.m ltnd the odwr v;ul~ll'l:!te·i. m t.hc n1t.')(lel were m)elnmg;ed. ·nH! 

re~uh~ of thts exp\~run(•m u.re ~d~u ~un·lrt1<uncd tn Table: 7. ~l"he number of f~tt'UlS with 
neg•Hive mc~.m1e~ and prufu~ fidh h> p._~r cent ~wd 21 per cent re~pectively. ·rhe 
ntunber t)f fttt'r:tl't. wuh deb' s(:rvicwg r;,ulo~ bet\veen ZCf'(J and unhy increases by 46 per 

ecru and the nurnb::r of farrn~ 'tu rtl\t.k, is reduced by 40 per '~JJJJl, 1·hesc results SU!~ge:n 

that itwt:>khlg the n.ssurnpu(m of nom1u.iity tn ordet t() simplify analysis eon luwe a rnrljor 
irnpact on ~m.a.lytkal r~sult1-1 and :my pohcy in:1pliea:dons drawn from such results. ln 
this pa.rth::ubtr in stan~ e, in:vr1kmg this ns&umpth.;'fn leads t.t:) a Sttbstnntiul undet·esdrmuion 
of the number~ of r~uu1~ that may be experiencing fino.neinl dlfficnhy. 

r:imdly, we sh:rmhued the effect of a ten per cent change in the skewness and km1l)SiS(>f 

ensh receipts. As nlenlinnt::d enrlier, reasonably lorg.e changes in the v:.dues Otthesc 
mon:l<.mt.s hnvc only tnarginal irnpucts tln the shnpe of dist.ribtttion.s. \Vu fbund ·dim tt ~en 
P':r eem ehnnge in the these m<)Jnt'fH.S Ilr()duc.cci results which were alrrtost idenUcnl H:> 

t:hc1se ~)btltined in the ha~<~ sinmlntion. In mher words>, relmively stn~lH chan;gJJ:S in the 
skewness nnd kurt.(l~is of ett:sh rt:eeitU;S a.r.c predlet~d tC> h~tvc Httle., H rmy, i.mpact on 
tMill cash im::ome,. protlt (tnd so <m. "I1H~ dlCferenccs between this rcsnh ;md the tesnh:s 
ohtllined when ensh re~.eipts were tre~ncd ns beln_g nomJttll~ distributed S~H~J~Csts Ut~.tthc 
cffcets or ebtlll!~ing skewnos.s nnd kunosts ntc,·not linc~\rly nlhttcd t~> tho:se ehtlfl~¢$~ 



Small changes have negUgihlc effects while larger changes h~vt':t, increash1gly~ 

ptoportionately greater impacts. 

In our opinhm tht~sc rc\l;ults indicate that the s.in:mlnt<.~d. model is capable .of reproducing 
the ol'iginal data with a hiJJh degree of accuracy. UnfortuM:Helyt the errors in the 

orlg:iru:ll da.ta tha.t. were supplied prevents n pl'OJlCr evaluation of the title accnracy of the 
techniques that we have used. Despite the i.nndc~quacies of the dnta, in <)ur view, the 
results suggest that this appn:>nch to simulating distributions is powerful nn,l well worth 

explt,ring 

Conclusiorl 

t'\.t prt"~ent there ·~ hule m the wa) of formaL syMemnHc procedures for gen.erating, 
forecast~ of the di~U"lhution of vnriahte"' fnm1 <.'tosscsectional data. Consequently, 
quanttt8H\ e J"'red.u:tions abmn hO\-\ dlbngt•\ Ul the fanning environment might affl~Ct the 

rn.t.mbers of fanns in an indu.!1rtry tha.t nre expenencmg severe financial stress are 

difficult to make. Yet such prechction~ \vould be valuable for policy makers and others 

wht:t n~ed utfnrmation about the way in \vhich changes ir1 ct,rnrn<:,ldity prices, interest 

rat~~ r sea~onal conditions might affet't spcctric M~gmenth of the farm population such 

as those on klw incmnes or with high debt\. 

In this study a n.e"". approach to forecasting v. hich catl be used to inaJa.:- shoJt tenn 

predictjo~;s ab(:>Ut t.he distribution ()f the flnandal perforrnance of farms was explored. 

The technique developed by V41le twd tvtaureUi ( 1983) was adapted to prov1de short~ 

tenn predtctions of the distribution of flnanciaJ perfom1ance across fanns in the beef 

industry in the Northem Territory. ln principle, the method can be employed to create 

forecasts of financial performance of agricultural enterprises in other industries, either 

on a Mate by state or national basis. 

The approach we have explored in this study has a number of appealing features .. First, 
the approach generates or repU..:ates dam disuibutions. ln other words., the method is 
designed to generate predictions of the distribution of farm income for example rather 
than point forecasts of taverage' fann income. Second, the approach is specifically 
designed for use whh du1a which ate not nonnalJy distributed. The distributions of 

ma11y physlcal and financial variables are likely to be asymmeLrica.t around the mcatt, 
that is,. non"normaL Third, the apprm1ch cttn be applied when dis.tributions are 
corre.lated. 1.1m method provides a meaJ1S of genenui.ng formal ~luaJHHative forecasts of 

financial perfonnnnc:e which preserves the relndonships (corretn.H.<..1n$} between the 
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vntiables that detcnuine nnancinl performance. I~ounh, the approach could, in 
principle, be integrated with ec.onom~uic, pro~tnunming ,,r inf'onual approac.hes. 

This rne.thod has the pot.ential to allo\v more necurme and detailed assessm.ents to be 
made nhcmt the wny in which change& in commodity prices, interest rates or sensonul 
conditions might affect specific segrnents of the farn1 population. The approach could, 

for ex~m1ple, be e.mployeA.l to constmct a more detailed rnodel iJl which the dlstributlons 
of indicatorb of physicnl perfonnnnce such as livestock snlt~S and the various 

components of cash costs \Vcre reproduced. Tou1l fm1n cash receipts and cash costs 
would be denved as identhie~ in such a mndeL This wnuld allow the impacts of quite 
specific changes in revenues and costs to he anal yse;(t 

An irueresting and v~llutthle avenue fnr further rest:~\tch is to vaUdate the accuracy of this 

approach to makinl! fon~cafi.t~. Tht~ anaJy~is wt• have presented here could be repeated 
usi.ng data fr<:>trl another year with rlistnhuuon!>:. exhibiting different characteristics from 

those used in this work (for ~.; .. x;:unplc. a year in which priceh were higher or farm 

revenues and cost.& \vere more variable), The resuith of such an analysis could be used 

w assess the accuracy of the pn:•d.ictinn" obtained in the silnulmion experiments we have 

conducted. 

ln conclusion, in our view,. the result~ we have obtained indicate that the approach 
developed by Vale and Maurelli 09i(~) can be employed to obtnin useful insights into 
the effects that change~ in the bu'\ines\ envirnnrnent cnn have on the distributJt)n of 

financial performance acror;S) furms man indmary. Conse~wenHy. we believe that the 

method warrants further exploration and refinement. 
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Fisu.re Al. 1: Original and estlnmted disnibtaions for build,.up it1 trading fH<)OJ\S. 
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Ftgure A 1.2: Original and es.timmcd distributions for capital appreciation. 
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.lllgnm Al.3; Origlnal (lfld c.:;thnntud di~trihutkms for ('lhangc in dchl. 
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l·tgure A! .4; Orig:inul and Chtimatcd dl&ttibutionf! for cash costs. 
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J1igure Al.5: Orighml and estimntcd disrr1but.i<>JlS for depreciation. 
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Figure/, 1 .!1: Original and ~:~umated ch~trihmion~ for funn debt 
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J~igure A L7; Originnl and esthnnt<!:d ,nstrllmthms for farm capital (opening). 
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Figure A 1 .R· Odginal nnd estimttted distribtHions for cash receipts. 
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Figure A 1.9: Original and estimated distributions fc ·interest. payments. 
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Figure A 1.10: Original and estimated d1suibutions for off~ farm income . 

.$ 

6.')1))()1) 

---ongtrM! 

300000 

200000 

100000 

0~----------------~--=--~-~--~-~--~-~--~-~-~~~-

I 
I 
t 
I 
I , 
I 
I 
l 

. . 
• • 
I 
I , 
I 
I 
l 

·lOCOOO I 

0 ':i 1(} !5 :!0 '25 '30 3!' 40 45 <;() 55 60 65 70 75 so 85 90 95 100 
percentiles 

26 



Fignre Al.ll: Odginal and estimated distributions for operator labour. 
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Figure A 1.12; Original and estimated distributions for rent paid. 
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