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Abstract

A disereto stochastic programming medel of the farming system of the enstern wheatbelt of
Wastern Australin is used to examine the effect of tactical responses and risk aversion on
wheat supply. Including within~season tactical changes to wheat areas deerenses the own-
price elusticity of supply, By contrast, introducing risk aversion has no consistent effeet on
the own~price elasticity of supply. The implications for supply models are discussed,

Intraduction

Several authors, particulnrly from a theoretical perspective, have investigated the effect on
product . upply of u farm managet's attitude to risk (e Sandmo 19715 Just 1974; 1shif 1977;
Chavas and Pope; 1985; Fraser 1986; Pope and Just 1991), Receiving far Joss attention has
heen the ¢ foct of tactical responses or adjustments on product supply.

So far, vesearch on wetieal decision-making in agriculture has focused an input use within
single enterprises, For example, Nordblom, Ahmed, Miller and Glenn (1985), Mjelds, Dixon
and Sonka (1989) and Felnerman, Kwan Choi and Johnson (1990) have studied nitrogen input,
Thorton and Dent (1984), Stefanou, Mungel and Wilen (1986) and Antle (1988) have
examined pesticide use. Because of their focus on input use, these authors do not discuss the
output ramifications of inclusion of tactical deeision-making for inputs.

This paper departs from these provious studies in two important ways. Firstly, the effects of
tictical decision=making and nisk aversion on output response and levels are considered.
Secondly, @ whole=taem rather than a single enterprise frimmework forms the basis of this
study. Specifically, this paper examines the effeet of withme-season tactical decision-making
aned risk aversion on farm level wheat supply.

Madet Description

The investigation of farm wheat supply » based on o madel of the farming system of the
Merredin region in Western Australia (see Figure 1), The tarming system s deseribed by
Kingwell and Pannel} (Y087) and the farm model of that system is deseribed hy Kingwell,
Morrisan and Balhgate (1992).

{Figure 1 about here)

In the Merredin region most farms possess a mix of soll types, each with different praduction
parameters and management requirements, Most rain falls from May to October, followed
usually by @ summer drought from December to Mareh. Depending on riinfall incidence,
crops are sown as eacly as Inte Apell and as Jate as early July and are harvested in late
November to early January.

Craps Include cereals (mainly wheat) and the legume erops, lupins and peas. Livestock
consist almost entirely of sheep for wool and meat production. Lambing is in late autumn o
early winter und sheuring is in spring and autumn. Sheep nre run on anoual pastures dwing
winter and on & combination of crop restdues and dry annual pastures in summer.

Farm operations are highly mechanlsed nnd most farms are family owned and operated.
Contract, ensunl and oeensionally permanent Iabour assist in many farm activities,
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The farm modef used here s a discroty stochastic programming (DSP) model eallod MUDAS

(Model of an Uneertain Dreyland Agrienltural System). The salicnt fontures of MUDAS are

its consideration oft

(1) climatic varintion and its effeets on production outcomes, prices and returns;

(i) the farm munnger's adiustments to decisfons,
Although there is uncertainty, as 2 season unfokls farmers can muke adjustments
to some of their decisions and thereby fuvourably alter the impact of that senson
on procuction and profits, The degres of adjustment is normally limited by
provious deefgions,

(i) produet priee varisnce and covarlanee and

(iv) the manager's aversion to risk,

As o DSP model, MUDAS can neorporate various objoctive functions associated with risks
newtral or risk=averse farm management. Optimization {s through seleetion of an optinial sot
of farm activities These aetivities draw upon the Faem's Hmited vesources of sofl areas,
finances, machinery and Inbour. Included in the set of optimal activities are decisions about
rotation selection on exeh soil class, adjustiments to erop and pasiare areas in eertain seasons,
livestock numbers and flock composition, livestoek feeding and husbundry in cach type of
season, machinery and labour use 1n each season, ngistment anst grain storage, fertiliser and
stoeking rate decisions and working capital requirements,

The tavtical or adjustment ophons i MUDAS relate to o purticular season o set of seasans.
The adjustment aptions represent a second stage in the decision sequence. In this second
stagie, some information is known about the season and the farmer muy choose to make
adfustments to farm plans to inerease profit or utility w the light of this information. In most
cases ot this stage the seasonal state s knuwn and the furmer then faces probabihistic praduct
price infarmation, some of which is conditional on the season state

In MUDAS there are syver 52,000 coeffictents and most of these are derived or specified in
sprewd sheets that deseribe the data and assumptions of the madel. The data tnput file for
MUDAS 15 over 2 MB and there are over 12 MB of squeezed spreadsheets. The model
vomprises 2268 activities and 1464 constraints The solving algorithm used by MUDAS is
AESOP, o binear version of MINOS (Murtagh and Saunders 1983) for mierocomputers
Soluton management and report writing are aecomplished using MARG (Pannell 1990), a
programme to faciitate e runming of mathematical programming models such as MUDAS.

Expanding further on the main features of MLIDAS!H

Season typey
In MUDAS climatic variation is approximated by nine discrete seasons, The season types and
their classification characteristics are given In ‘Table 1. Deseriptions of the data and methods
used to categorise the seasons are given in Kingwell, Mornson and Bathgate (1991).
(Tuble 1 about here)

Product price variance and covariance
An examination of price varianees of a range of mputs and farm products from 1981 o 1991
revealed that, in real terms, farmers had faced litthe price variance for their major inpy & of

repairs and maintenance, machinery, herbicides and fentilisors. Fuel was the exception. Dy
contrast, farmers' main commodities such as wheat, live sheep, wool and lupins, displayed
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marked price variance. Hence, beeause the maln source of prico sk for farmers was the
varlable prices they received for thelr major commodities, only produst price vastunes and
cavarianee was included in MUDAS,

Thess variances and covariances are currently represented in MUDAS by cash flow rows that
topresent commadity prices In any group of five yoars botweei 1981-82 wad 1990-9), Farm-
gate prices expressed in 198990 dolar terms are recorded Yor wheat, Juping, over 20 sheep
classes, barley, cats, peas and three wool elasses, Some lapin prices and snle prices for sone
sheep closses were adjusted for the effeets of some seasons, Tt Is widely seknowledgad that in
seasons in which sheep feed is very searce, firmer demand for lupins Increases and faemers
quit more sheep  These decisions by farmers cavse, in these seasons, an increase in lupin
prives and o Jowsring of sheep prices among enst=for=nge cutogories in partieular, These
effeets are included in MUTAS and represent o mndification of historical prices only in the
fow seasons in which sheep feed would be very searee.

Risk avorsion

The representation of risk averston m MUDAS is by a methud developed by Patten, Hardaker
and Pannell (1988) and derived trom work by Lambert and MeCarl (1985), Lambert and
MeCarl apphed non~linear programming techniques to maximise directly expected utility.
Patten, Hardaker and Pannell foltowed the same approach as Lambert and MeCuarl exeept tha
they apphied hinear rather than non-hinear programining techniques. The treatment of risk by
Patten, Hardaker and Pannell mvolved the lineor segmentntion of the utility function and,
unlike the Lambert and MoCarl method, required the utiity funetion to be voneave. This last
restri tion an the wtility function was tolerable since it ynplied risk aversion, the risk attitude
mest commaonly observed among Austraban farmers (Bond and Wonder 1980; Bardsley and
Harns 14987).

In MUDAS six linear segments are used to define a constant absolne risk aversion (CARA)
utility function in each season, with the length of cach segment being conditional an the type
of season and associpted activity returns. Provious mathematical prograpming models of
agricabtaral tegions of Australia have either assumed risk nemtrality (eg Wieks and Dillon
1978, Hall et al. 198%) or made the CARA assumption (Baster and Pans 1983)2. The method
used here to incorporate sisk easily accommodates different degrees of risk aversion and
approximates througls bnear segmentation the following objective funetion of maxtmizing
eapeeted utility:

n
Max E[U)] = & p (1 = ¢ =)
tul

where x, 18 the return to munagement and capita! at terminal node |,
fy Is the probability of eceurrence of ending at teeming) node t,
18 the PratteArtew coelficient of absolute risk aversion and
0I5 the number of weminal nodes and equals 45 (that ts, 9 weather states by §
prige statps).

Strategih aetivities
Sirategic activitios in MUDAS include rofational land use and sheep management activities.

In nddition, there are strategic setivities setting cropping machinery investment, grain storage
eapaeity and the initinl level of grain stored.



Activity coefficlonts are unique fo eaeh senson, ‘These coufficlents include estimotes of
pastive growth in each type of senson, sold class and yalation phase and crop yields for cach
season, soit elass end rotatton phise.

Tactical activitles

“The tetieal or adjustiment options that the farm manager may sonsidor within o senson arg
awjor component of MUDAS, "The focus. of taetical options includud in MUDAS 15 within-
seasi nanagerial response to weathier rather thin managesial rosponse o within=season peies
changis.

Given some information about fhe stort of 4 season and probabitities of assoelated finishes to
seasons, o fartn manager car devinte from lds overall farm steategy by pursuing some withine
senson iaetienl options. For example, partof o Diem stratogy may be to maintaln continious
pasture on 4 partienlar soil class, However, in sonsons highly favourable for cropping, a fvrm
manager may choose 1o erep akl ar part of that soll class whieh would ordinarily be in pasture,

Same adjustment options have an impaet in the following year, Representation of those
adjustment options requires acvounting for both thely Initial year and subsequent year effects,
Ininal year effeets are the changes in inputs, costs and protnetion that oeeur in the year of
actjustment. Thus replaeing pasture by wheat would mean aecounting for the net changs fn
mputs, costs and production of having one axtra heetare of wheat and one loss heetare of
pasture than speeified in the rotation.

Subsequent effects of adjustmunts reflect the faet that one year's deviation from a rotation
may have effects 1 subsequent years on the sofl funtility, weed burdon m erops and pasture
avaflability. For example, in o wheat/pasture rotation, replacing ons heetare of pasture with
wheat may mean in subsequent years less pasture production, yet lower crop herbicide costs
than assuned in the stendy state wheat/paustuee rofation.

The tetienl or adjustment options vepresented in MUTDAS are lind use area adjustment,
machinery and labour adjustments, sheep lveweight deviatians, sheep agistnent, pasture and
stuhhle management, erop fertilizer application apd tupin feeding. All these adjustment
aetivivies relate 1o eliher one season typo or 8 combination of season types which cannot be
distingutshed at the time o decision is mare,

For the suke of brovity and beeause of its importance 1 wheat supply, only the tuetical optian
to alter erop and pasture arcas within seasons 18 deserbed, Readors are referred to Kingwell,
Morrison nnd Bathgate (1991 & 1992) for deseription of the other tactienl fentures of
MUDAS.

Crop and pastury areqs

A major adjustment option for many farmers Is to alter the srea of erop or pastare, particulurly
on sandy Joam and ehay soils, depending on seasonal conditions. In the MUIAS madel the
ndjustment aptions for changing srop and pasture arcas are mainly restricted to ieee elasses
of samly toam or elay soll and involve oll seasons exeept sensons 5 and 7 (see Tablo 1),

The diffieulty of representing the ioitial and subsequent year effeets of adjusting rotations {s
compounded by tha faet that adjustment netivitles are speeifie to the phase of rotation as wel)
s the rotation. That Is, It is not anly different to roplace pasture with wheat in 8
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p.n tiro/pasture/ mmimlwhem fotitton fri i i wheat/whe 'tfwhﬁak!m stuare rotution, but there I
also a differencs inxeplag g\!w Tirst yathes than the second; or the second rather than the
third eonseoutive year:

Bacharea adjustment option, together with their production tnd cost mmiﬁmlmtxs mmn f
senson and weross seusons, are doseribed i speeudsheot fifes, Data
sulmequently incarporited-in MUDAS, Bociuse i
years {s unknown, effects in subsequint yenrs ar pma;
aecording to the probability of occutrence of th il it
Eftectively MUDAS assumes the nine stitas of nature fre procede H‘mlwm ;)y «,xpwml
seasons. Readers are relorred to Kingwell, Morrison an mehgaie (1991) for elaboration of
this methext of represeating intersyene effects within MUDAS,

In this paper the erops considersd in MUDAS are whoat and luplns, Tnsome seasons on one
soil ¢lass, substivation between Jupins and wheat is wn option, The exclusion of other cereals
ensures selection of wheat even at very low expeeted prices for whent,

1 is hypothiesized that at any expeeted wheat prico, 4 farmer's ability 1o alter erop areas in
response to seasonal eonditions would, relative to the case where such aren adfustiment was
not possible, raise expeeted wheat yields por planted heetire and allow grenter prodit to by
derved from wheat production. This ability to alter crop sreas within setsons would, it is
hypothesized, rise the importance of seasonal conditions upon production decisions and
lessen the importance of expected prices. The net result would e to reduce the furmer's
wheat supply responsivenass to the expectod priee,

Mothodology

Wheat supply responses were generated using versions of MUDAS that represented two
different commndity price periods: 198142 to 1985/6 and 198677 to 1990/1, Bach of those
versions of MUDAS contained on=farm prices and costs that typified each perlod, with these
prices and eosts re=expressed in constant 1989/90 dollar terms, The first perfod was
characterized by relntively high prain prices and Jow stable woal prices whercas the secord
period displayed variable wool prices that were mostly historically high relative 1o grain
prices. These two price scenarios provided the price observations for all farm products apant
from wheat, In effect the price of each commodity was deseribed by § price observations of
equal probability of occurrence.

Against the backdrop of each price scenario wheat supply functions were generated assuming
12 hypothetieal expeeted on~Farm wheat prices urranged in $10 per tonne increments (e.g. 90,
100, 110...190, 200). Each hypothetieal expected priee was based on § price observations of
equanl probability of oceurrence. The price varianes formed by caeh set of 5 price
observations was the same at each expeeted price and matched the observed actual wheat
price varis.c of the period.d

Optimal MUDAS farm plans were generated at each expected price and accounted for
particular model characteristios, Thuse chatacteristion included risk neutral or rigk averse
manngement plues the presence o ahsence of options to adjust erop and pasture areas within a
saason, The fetorisl comblnmion of price period (2), risk attitude (2) and area adjustment (2)
meant that altogether B={"x2x2) supply functions were estimated. Quadratic equations were
fitted 1o the wheat price and quantity datn using QLS. Quadlsatic squations were also fitted to



the price and wheat area-datd, Ownsprice slasticify of supply estimates wors ealoulated at
Aample meang. e A

"Thie case of lsk avarslon was bused o o Peati=Arrow memum of absoluta isk aversion of

0.000003, "This moasuea re=exprossod relati ersion was, for
example, 0,78 {n the euse of risk averse nianagoment for thi 19RS/Gla 1000/,
nssuming srea adjustmpns within seasons, asuee ton avourably with the 670

estimate of Bardsloy and Harris {1987) for the wh & foss than the rule of

thushy unity vatue used by Nowbery and Stiglitz (1981),

Rosults

"The estimated wheat supply Funetions for the price periods TO81/2 10 1985/6 and 1986/7 to
1990/1 ure shown in Figures 2 and 2b and assockited own=price elasticity of supply wnd OLS
estimates are listed In Table 2, The adjusted R? vidues are greator than 0.94, Most of the bota
cooffieients ave signifieant and most of the fitted squations nre weakly curvilinenr, The
unespeetedly high R2 values arise from the models ability to reprosent ineremental changes in
wheat praduetion. Often mathenwtical progeamming (MP) models of farming systems
produce very disjointed step functions of supply response. However, MUDAS includes 7 sol)
lusses, each commonly with 10 rotation options, plus there are progressive yield penalies
determined by the length and month of erop sowing, Representing such complexity of the
farming system generstes smoother supply funetions than those typically derived from MP
models.

Over the nerlod 198677 to 199071 sheep and wool prices were genernlly higher compared to
the earlier period 198172 to 1985/6. These sheep and wool price relativities influence the
position of the wheat supply carves in figures 2a and 2b, effectively generating o lefowards
shift of the wheat supply curve in the fatter period.

(Figwres 2o and 2b about here)

In hoth price periods the supply eurves for risk neutenl management ineluding aren
adjustmaents bring forth the greatest level of whoent production, Removing nrea adjustments or
introducing risk aversion shifts supply curves leftwards, ‘The strongest lefiwards shift oceurs
when risk avarsion is introduced In combination with loss of ares adjustment,

The reduetion {n output associnted with inelusion of risk aversion is a common finding in the
fiternture. fovestigating wheat supply response fn the Mallee reglon of Victoria, Brennan
(1981) identifind farmers to b averse both 1o price und yield risk. Accordingly, these farmers
reduced thele wheat plantings and production in resporse to pereeived yield and prico risks.
Other studies (e Ishii 1977, Wilson, Arthur and Whittaker 1980; Schilf 1983) also show
autput under uncertainty tending to bo smalier than output given cortainty, Introdueing risk
aversion, although affecting the position of the production response, hus no consistent effect
on the owne-price elustichics of supply. By contenst, ineluding area adjustment consistently
deereuses the own=price elasticity of supply.

The explanation for thds fndig that Inelusion of whthin-seuson aren adjustment reduces the
price elasticity of supply response is aided by considering two faeets of price elastivity,
Comtnonly, price elasticity of supply () is expressed as:



rafors 1o the slope or responsivencss of supply to price ehange at
portion deseriises tho shift posttion of ths supply resnense, A

sumple menns whils the

dlocline in the price clasticity of supply eon bz cnused by sither n decronse in slope (dPHQ) e
i tightwards supply shift (/) or some combination of both. Figutes 20 and 2b show that

inelusion of within-season nren ndjusiment does generate i xighiwnreds shift in the supply
rosponse, thereby reducing the price elisticliios of supply,

(Figures 3n and 3b about here)

The tighiwards shift of some supply earves nrises from shifts in the aren sown fo whent ns
shown in Figures 3o and 3b. However, some rightwards shifts in supply nre not nssowlntsd
witly shifts in the aren sown to whent but rather from prodoetion increnses envsed by tmetien)
ehanges to crop areas, For oxpmple, tactical increases In whoat aron n sensons Jkely 1o
produce high ylelds (seasons 1,24 ad 6) nnd docrenses in wheat aren in other seasnns Jikely
to produce low yiulds (seasons 8 and 9) boost expoected wheat production por planted hevtare
on the soll classes subjeet to taetical adjustment. Thus For uny expeeted wheat price in the
ranges considered, these tactical changes in wheat aren genernto higher expeeted vields per
planted heetire on these soils than those schieved when taetien) sdjusimants on thess soils are
not possible. On a farm biasis this yield advantage ennbles whent produetion und Its profits 1o
ne higher in the ease where taetienl adjustmen: is permitted, thereby generating a rightwards
shift in the wheat supply function and » consequentinl lossening of the supply elastieity.

Besides the rightwards shift of the wheat supply curves thare s also, partieularly for the prics
peiod 198172 10 198876, a decrease in the slope or responsivencss of supply 1o price chinge al
sample means (1.e the dPAE component). To outline the reasons for the lower price
respansiveness requires o brief discussion of the anatomy of the supply response.

Atvery high whent prices mast of the arable Jand (0.8, 80 per cont) is commitied 1o wheat
production, so the main benefit of tetical adjustment of the wheat aren is 1o avoid Josses in
poor seasons (sensons 8 and 9) by redueing wheat areas on the heavy clay soil elnsses likely
yiehl very poorly In sueh seasons. However, beeause yields nre low i these seasons on thesy
soil classas and beepuse these soils only comprise 25 per cent of an nverage farm's arable
aren, the effect of these tactieal adpustments on expected whent production {5 small. By
contrast, ut Jow wheat prices less land (0.6, 30 por cent) is committod to wheat produetion and
there are significant benefits of aetieal adjustment of whent arens. For e in sensons
likely to produee high yields (seasons 1,2, and 6) lirge opportunistic ineroases m wheat area
are possible, particularly on the sandy loam aud heavy clay soils, In these scasons inereases in
wheat areq are supported by higher pasture yields that allow highes stocking rates. Sheep are
maoved into higher stocking rate situations releasing their formur grazing tand for cropping.
These apportunistie inereases in wheat nren In the better seasons 0t ow expeeted wheat prices
result in Jorge increnses in wheat production. The ditferent benefits derived from tactical
asjustment of whent aren ot high versus Jow whent prices enuse some convergence of the
suppyy responses in the with and withowt area ndjustment eases. For example, results for the
198! /2 10 1985/6 priee serles show some eonvergence of the supply responses in the with ond
withont ween ndjustment snses a8 the expected whent price inereases. Associnted with this
canvergenes i the lesser slops (the d2740) eomponent) of the supply eurves that include area
adjustment. The anstomy of these supply enrves with their inherent ehanges in benefits from
taetieal ndjustment of wheat ares monn that the fann managor Is Jess responsive to changes in
expueted whent priees.



Querall, ut any glven level of whaat pricy, the factity to adjust wheat aros within a season
fends 10 Increnso ux{mmd foem whont ron (relnlvs 10 thi onse swhers the fellity is Ineking)
andd 1t more clofinitely inarensos expected production, It purtientarly nffeets productlon neross
seasons angd sofl elnsses making the farm manager slightly foss responsive to changos n
eapeetad pricor.

The finding that inelusion of within=senson area adjustment reduces tho price elastlelty of
supply rosponse has important rmitieations for other supply response studies bi they based
oneconomeleles or mathentateal peogeamming (MP). o many eases, the roprasestation of
supply response In econometeie madels might be impraved by inclusion of virlablas st
capture the Hkelthood of within-season adjustments to erop aren, For example, cross=
seetionnl and timo-serfes dute on the commencement date for sowing whent and/or ensures
af soll molsture Inearly autumn eould be vagisbles worthy of inelusion, Bvon proxles for
these variables derived feam minfall and ovaporation data conld b usefully inttodueed, o
MP supply models, one implieation of these results is tha these models should ulso eapture
some of the important produetion ramifieations assoeinted with inehding within=senson
acjustments to Farm plans, othenwise these models risk aver=estimating the price elasticlty of
supply. In praetico this would meam designing models to deseribe elimatie vardation and
production responses to sueh variation.

The inference from this study that researchers who {gnore effects of within-season tacticnl
management may ovor-estimate the elastieity of the wheat supply respense also has relevanes
1o research or innovition assessment studies (e, Marsden ot al, 19R0; Bdwards and Freobaim
1984). Many of these studies draw upon estimates of own=price elasticitios of supply, some
of which may noed revision to Include the Influence of within-season tactien] adjustment of
wheit aren.

(Table 2 abowt here)

The estimates of own=price elasticities of supply (production) given in Table 2 are mostly in
the telastic range (.o e <) and sre consistent with those genorated in other studies lsted (n
Table 3; perhaps only beeause there v i wide range of reported elastieitios! Adams ( 1988),
{or example, roviews five supply studies (Adams 1987, Dewbre ot 1l TORS; Fisher and Munro
1983, MeRay, Lawrenee and Viastuin 1983; Wicks and Dillon 1978) and comments that the
differences in thely elastienty ostimates are "indicative of the cutront lack of consensus
conceening short=-tun supply olasticities for agricultural commoditivs in Australio."(p. 154)
He concluces that the differences are due to the vartety of approaches and data used in the
studies.

(Table 3 abowut here)

Pundey et al. (1982) also show how the period of data can affect elasticity estimates. They
found short=run and long=run elastivities of aggregate agricultural supply in Australia
increased over the pertod 1950-1 to 19756, Rosults in Table 2 are consistem with thetw
fincings tnaofir as elasticity estimates for the price perlod 1986/7 to {9901 are greuter than
those For the period [981/2 (o 1985/6.

Conchuslon

Far both price periods vither removing the Facility to tnetienlly alter whent arous or
introducing risk aversion shifts supply eurves lelbwards, The strongest leftwards shift oceurs
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whon risk avarslon ts Intradueod fn comblaation with loss of trew adjustmont. Tnteodueing risk
averston has no eonslstont effoot on the owneprice elssticity of sipplys By contrast, Inelnding
avon nejustment docreasos tho ownsprico elastieity of aupply for tho cases of risk newtenlity
and risk wverstor < vach price poriod, The oxplanntion for the docresse In price slnstielty Hos
in the shift and i 2 rosponsivencss changes welsing front inclusion of tastical adjustmonts of
whoat area, One fm,teation of this finding is thit sipply modals that lgnore withinssenson
taetieal ndjustmont of wrap md pastire areas may over-estimate tho ownsprice elasticity of
the supply responsr,

The owne-prive oinsticity of supply oathmaios gonesntad in this study are mostly in the inalnstic
range and ars consistant with those genernted in several other studios, Rosults in this study
help explain the eommonly observed pricw inulastic whoeat supply reaponse insofar ns sensonal
opportunism or teteal responses to seasonal conditlons lossan femors' rosponsivenoss to
price changes. The results also have tdentified yor another explanutory varfable {namely
within=soason wheat area adjustment) to inelude in the deseription of whoat supply response.
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1A detailed desciption of MUDAS s availuble on request from the author,

2 Chavas and Holt (1990) have tested commonly applied risk specifications and fownd sl wanting
whereas Pope and Just (1991) conclude In favour of a constant relntive sisk aversion specification,

3 In estimating some of the supply funetions an extra one or two price observations were added,

4 The assumption here is additive rather than multipicative domand which may explain wiy the
effects of jnclusion of tisk aversion are not its pronounced as some readers may anticipate,
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Table I: Season types in MUDAS
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Season Opening  Summer  Barller Spring Season  Typient
rains rain sowing of rainfall proba~  wheat yiekl
index Jupins hility (/)

I early ingh na. either D7 o 19

2 early fow na. high 012 127

3 enrly low no. low 0.08  0.64

4 mid high yos either pos  Lo0

3 mnl W ves either 012 0.8l

fy mud high i) either 013 )

7 il b fio either ooy 077

§ late either? yes either 0l 00

9 late either” no ether 0 087
expected yiekd: 109

& Based on Perry (1990) yield simulations for Mersedin heavy snil.
b Most of the years in this season type had Jow summer rain indices

na. Not applicable in seasons with early opening rains



Table 2: OLS estimates of quadratie supply curves and asseslated ownprice elasticities for

produetion wnd sren responses

15

-

Prce  Risk  Wheat Own-prics  OLS estimntes 8 R

period  atitude  area clustieity i b ¢

adjustment— of supply ®

Produstion

198172t Newtral  Yes 0.53 505 6. ~0.0052  0v6
LORAN 2.58) {D.008)

1Ok Neeral No 061 3] 140y =(L0261 099
19830 (3.03) {0.006)

L2100 Averse Yes 82 194 1Ly a0dus g9
1URS/6 (2.96) (0.009)

19812 to Averse No 0.6 ~315 13.20 00391 097
1985/6 (3.13) (Gt

19567 1o Newtral  Yes 0.83 -18 127 «0.0042 098
199071 (2.63)  (0.010)

1986/7 w Newtral No 103 B 681 GOUTd 00y
19901 (L54) (0,010

1980/7 to Averse  Yus LRI HY D08 04070 Hom
FO907 (2.01) {01.00R)

1986/7 10 Averse No 102 0 7.18 00031 Ou
FO90/1 (L71)  (0.007)



dAreq
198142 1 Nouteal
1985/6
19812 to Newtral
TORS/6
TUB122 to Aversy
JURAG
TSty Averse
1985/6
19807 1o Nowtra)
19804
19867 (o Neutral
19901
[980677 1y Averse
1990/
1IR0'T oy Averse

19901

Yos

No

Yis

No

Yes

Nuo

You

No

L7

65

.78

101

Lo

[EI2!

=349

=172

w3

=73

103

~39

7

735
(2.90)
16.04
(2.12)
13.00
(337
1532
(3.27)
LT
(2.42)
4.60
(2.57)
7.9
(3.26)
4 .66
(1.86)

~(L0054 095
(0:009)
~003058 008
0.007)
~0,0242 005
(0.010)
~(L0280 (.97
0.010)
00043 0.08
0.010)
00164 D98
(©.010)
=0.00005 0.98
(0.009)
00117 049
(0.007)

16

* Estimates for a b and ¢ from the fited quadratic Q = a + b+ cPlor A = A 4 0P + D2,

where € is wheat production (tannes), P is the an=farm wheat price (8 per tonne) in constant

198940 dollars and A §s the area sown 1o wheat (heetaros).

Standard errars are in parentheses and adjusted R? are given.

b Elasticity estimates are caleulated at sample muans.
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Table 3; Various estimates of own=price clusticitios of supply for whent

Soures Estimate
SR MR LR
Wicks and Dillon (1978) Lo, 1,340
Wieks and Dillon (1978) 1.40%, 1,550
Lohgimire et al. (1974%) {1.35¢
Vingeny et al. (1950) 0.77
Mulay et al (1983) 0 46
Fisher and Munra {1983) 208
Baster nnd Paris (1983) 113
Dewbe e o). (198%) 0.92
Hall and Muaz (1983%) {).59¢
Adams (1987) 0.7
Hall et al. (1988) {.¢
Fisher and Wall (1990) 062!

SR 18 short run; MR 18 medium run: - LR is long run
8 estimates are for Western Australia
b estimates are for ABARE wheat-shoep zone
¢ for all cerenls
4 for all erops
¢ for ABARE Western wheat-sheep zone for all erops

I for ABARE wheat~sheep zone





