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Western Australia is used to illustrate the importance of specification errors in
estimation of supply response, Specification errors are introduced by including or

excluding various characterdstics of production activities and other features of the
farming systen.

The examples of speeification errors reveal large changes in wheat area and oufput
clasticities are possible. In many cases the changes are duc to the slope effeet
{dQ4dP) dominating the shift effect (P/Q) in the clasticity caleulation, The main
inference froni results s that unless the farming system, with its array of pmductxcm
- technologies, resources :nd enterprise alternatives, is deseribed in some detail, it is
highly likely that specification errors in programming models will noticeably bias
cstimates of supply response.

Advances in spreadsheet, database and solving algorithm software enable farming
systems to be described in greater detail, and with greater case, than has hitherto
been possible. Even though the curse of dintensionality still is a problem in.
constructing mathematical programming models, a history of experimental evidence
from agricultural scientists plus advances in computer hardware, software and
ceonomic theory, increasingly mean models can be builf that more accurately
deseribe farming systems. Henee, cconomists increasingly have fewer reasons to
excuse themselves for knowingly building models that contain many specification
CIIors.
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supply.

In uvmwmh wpply m*;pcmm methods Just comments that "One of the major
- problems with o r:rmmmmi mpirical work is specification of the variables tobe
included. Which inpu are o be considered 7 How are inputs 1o be

| 3 olated outputs 2" (pAR). He further adds that another
m s ‘mx%m;, ti,mn He wys; "When data are simply unavailable for some prices,
inpufs, or competing outputs, o common pﬂcﬁme issimply 1o dgnore thems. However, the
Tole of issing variables can change the appropriate speeification and interpretation of
resulls.” (p.18) One of his recommendations is for further research 1o understand the
zmplmmm of missing datr on supply response estimation.

This paper gchms Just's coneerns by iflustrating the impact on swheat supply
response of specification errors in programming models. The paper describes the main

chiracteristios of programming models used in supply estimation, highlighting their
advantages and deficiencies. Specification errors in programming models are represented
by including or excluding various characteristies of production activities and other features
of the farming system. A case study of wheat production in a region of Western Australia is
used {0 illustrate the relative imporianee of various specification errors in deseribing wheat
supply response @b a representative farm-level,

Mathematical Programming Models

Recent reviews by Just (1991,1993) examine the current state of modeling of
a;,tmuimal supply and build on an earlier review of Coleman (1983). Both authors classify
the various methodologies found in the fiterature into either programming or econometric
approaches. They further sub~categorise methodologies within the econometric approach,
Given that this paper focuses on the programnting approach, the varioos cconomelric
approaches witl be over~looked here.

General Nature

Following Just (1993), the basic programming mode) to describe the supply
behaviour of & region or representative farm, subjeet to prices, produetion altematives and
resouree availability, in the often applicd case of expected profit maximization, is as
Tollows:

miax Upagaw, X Y.z) = E(pig) - Biw')x

subject to
g={{X Y,z)
Yesy
Nesxy
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: rices associated with g and w is a veetor of vmab lo input
priws associated with y.

Asis 'ﬁc,n rt&pmtui in mtmdu clory operations research fexts, mm( pmgmmmm,g,
models assume prices and produetion are nonstochastic and the production technology
assumed requires fixed proportions for commudity output (e, nnmmut Leontief
technology). Hence, the production function g = f{X,Y,2) is of unique form where only one

“observation defines the fixed input requirements for each unit of g; for each commodity .

Programming models of the type outlined above are oecasionally used to deseribe
the supply behaviour of a region or representative farm. In the case where the supply of a
particular commaodity is being examined, the common approach is to record the model’s
optimal solutions over a xange of prices of the commodity. The model canbe either 2
mgmnal model {(Hall and Menz, 1985) ora representative farm (Sharples, 1969). To
“estimate an agprogate supply response based on regions { Wicks and Dillon, 1978; Hall,
Fraser and Purtill, 1988) or representative farms (Sheehy and MeAlexander, 1965) requires
procedural steps putlined by Sharples.

Advantgges

Although mathematical programming is rarely the preferred methodology to
describe farm supply response, it does offer a few advantages. Firsily, it dogs not require
fong data series as do econometric approaches. 1t therefore avoids the problems of
consistency and reliability in time series data sets and avoids untangling the historieal
cffects of technology, resovrce quali ty and seale changes upon corrent supply response.

Secondly, it enables the cross effects of all mput, output and zwhnuluw oplions to
be simultancously included. Given i commodities and j inputs, then 7 x § effects of
commuodity prices on outputs can be considered, as well as j x j effeets of input prices on
inputs and { % j effects of commodity prices on input use. Hence, it allows the optimal fevel
of outputs and inpm to be identified while taking full account of resource availability and
the resource requirements and refative profitabilities of competing and complementary
production aliernatives.

Thirdly, the programming approach enables many teehnical factors that can effect
supply response fo be represented o a degree not casily pmvable in many econometric
approaches. The growth io power and sophistication of database, computer spreadsheet and
computer hardware technology in the last decade has allowed farming systems to be
deseribed in even greater detail in programming madels than has hitherto heen possible
(.. Morrison et af., 1986; Ringwell and Pannell, 1987; Abuwdi er al., 1991; Kingwell eral.,
1992). Spreadsheet software enables various parts of farming systems to be described in
detail and 4o be more easily cheeked and reviewed by relevant speeialists, thereby lessening
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- Fusther, advances in decision theory and optimization methodologics huve enabled
Jess restrictive specifications of managerial behaviour

(Yitzhaki, 1982; Okuney 4

1985; Pa al., 1988), change-constrained oplimization (Chares and Cooper, 159
- Wicks ise, 1978) and discrete stochastic programming (Cocks, 1968; Rae, 1971;

: nd Featherstone, 1990) are all examples of methodological refinements that
- more realistically deseribe the uncertain environment and risk behaviour within farming,

Disadvantages

ical difficulty in constructing programming models is deciding upon the list
of activities to include in the representative or regional farm. Supply responses generated
by programming maodels are derived through parameterising prices, Farm activities
considered within the models need to inelude production and technology alt*matives that
are realistic options at differcot output price levels, Unless the model builder is well~
 informed about the nature of the farming system or region, and the practical production
aptions available to farmers, then the supply response may be mis-specified due to failore
o represent feasible options. ‘

Fven when the production alternatives and resonrce availabilities of the
representative furm are correctly speeified, difficulties of aggregation bias remain
(Buckwell and Hazell, 1972; Kennedy, 1975). Very stringent homogeneity eriteria must be
applied to the classification of farms to form representative faros whose supply functions
are then aggregated to form a regional or ageregate supply function, Even when these
homogeneity criteria are met, aggregation of supply functions (see Sharples for the
procedural steps) may be misleading because the regional model may be better spoecified as
a price-endogenous model rather than a summation of supply responses from price-
exogenous models of representative furms,

The formation of aggregate or farm=level supply Tunctions based on programnting
models generally lacks a statistical precision because the nonstochastic nature of
cocfficients makes ¢ values meaningless (Hall and Menz, 1985). However, the coefficient ;
of determination (R2) does give an indication of goodness of fit of the estimated function (o
the data,

- Factors usually considered in farm~level programming models

Programming models of farm~lovel supply response inefude explicit managerial
goals, most commonly profit maximization (e.g. Hall et al., 1988) or maximization of
expected utility (Barton, 1987; Chavas and Holt, 1990; Kingvell (in press)). Although not
often ideatificd usually these models also include implicit managerial behaviour. The
construction of the model mvolves inclading certain activities, constraints and coelficients




Factors wsually overlooked in farm=level programming nodels

There are several factors offen overlooked in furm~level programming models,

Many assume risk neutrality (e Morrison eral., 1986; Hall et ol., 1988) eather than

dering @ range of risk attitude specifications (Chavas and Holt, 1990), Most are

strategic models dnd ignore the contribution of tactical decision-making (Sehroeder and
Featherstone, 1990; K ell et al., 1993). , :

&4

: Often farm-=level progranming models consider only 3 fow soil classes and

~ enterprise technology optivns. Inaddition, comiplementary and adverse intecactions
between enterprises are often overJooked or are considered in & gross way. However,
features such as enterprise inter~dependencies are known to be important features of
farming systems (e.g. Panncll, 1987). Further, changes in the relative profits of enterprises
influence the choiee of teehnology, and technologies differ across rotation phases and soil

classes (Pannell and Bathgate, 1991; Abadi er al., 1991). Curvilinear response functions or
even lincar segmented approgimations of such funetions are often not represented in these
models leading to possible bias or error in selection of activities or technologics.

The Relative Importance of Some Factors in Programming Models

The relative im ;it;r‘t:mw of some factors often excluded from farm~level
programming is investigated using a farming system model named MIDAS (Kingwell,
1987a; Panncll and Bathgate, 1991). ‘

The Model

The model named MIDAS (Model of an Integrated Dryland Agricultural System)
is a mathematical programming madel of the farming systems of the eastern wheatbelt of
Western Australfo. Early versions of MIDAS are deseribed in detail by Morrison ef al.
(1986) and Kingwell (1987a) and recent versions are described by Morrison and Young
(1991) and Pannell and Bathgate (1991).

The model is based on expected values and therefore assumes cerfainty of
knowledge about prices, costs and input~output relationships. It is a steady~state model
founded on an expected weather-year and assumes the farm manager is profit-maximizing,
although other managerial goals and behaviour are implicitly accounted for in the steucture
of activities. For example, the leisure preferences of the farmer are captared by the need lo
finish hacvesting in carly January. Also soil conservation attitudes are reflected in
restrictions on the degree to which feed can be removed by the grazing of sheep and animal
welfare considerations are reftected in not allowing sheep liveweight condition to fallto
level that would cawse the sheep to be classed as being in poor condition. Output from the
maogdels is a set of profit~maximizing enterprise and rotational activities as well as shadow
price information about the marginal value of farm resources and alternative enterprise or

rotational optians. In the model farm profit is caleulated as a net return to capital and




o

4l Ni myzi;ul'nf’ f mks:ms and stuet
wmjs;pm;m. d‘*b}m:@c ghee m xs: rumrdgd akmxg wuh their.

T gspon ceny ' IMI
nixmgcn on mh *:ou z:lm are des sing the mumymmmn ¢ 1975) appmx malion.
+  enterprise interdependencies. The eff eets on cereal yiels of previous leguminous

pastures or Jegume erops are ﬂ::pu‘iul The increased w urten fnerops due to
previous pastures is ﬁ%mbm a8 is the deleterious effect of nmppmg, on subsequent
- pasture produgtion. ‘

*  the various sources of feed for livestock; green and dry pastures, grain stored xm%iarm

or bought in and-crop residues including spilt grain as well as feeding restrictio

Jupin stubble beeanse of lupinosis risks. Tho effect of stocking rate on msmm
production is outlined in the model, Also represented ona monthly basis are the energy
requirements and appetite of each sheep ¢luss and energy sources and feed thm:a
within the farming system,

*+ current farming technology. The model represents the range of current {arm
manggement technology insofar as the types of tUllage practices, machinery
complements, herbicides vsed and rates applied, tasks eantrocted and crop and livestork
aptions eonsidered are 111 consistent with those used or being canvassed by leading
farmers of the region, The maintenance of the model allows changes in farming
technology to be incorporated in up~dated versions of the models.

+  consteaints on farm operations. These constraints include the physical limits imposed
by farm size and areas of different soil classes. “The limited supply of family Jubovr and
working capital are depicted as is the Jimited work capacity of farm machisery.

me a detailed exposition of the nature and structure of the model, readers ure
referred 1o Morrison ef al. (1986), Kingwell (19876) and Panncll and Bathgate (1991).

The Analysis

Toexamine the impast on Farm-level supply response of some factors often over-
Jouked or poorly reprusented in programming models, various factors were allered or
removed in MIDAS 1o see how farm wheat supply was aliered. Wheat supply was selected
as the subjectof the investigation beeause it is the principal crop grown in the eastern
wheathelt of Western Auvstralia, plus MIDAS is constructed to represent in some dm..nl the
‘biology and economics of wheat production,
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23 Soil Classes
Often farm=level programming models consider only a few soil clusses. However,
Farms or regions usually comprise several soit elasses or land management units (Lantzke,
1990, Kubicki eral., 1992; Wells and King, 1989). To investigate the effect of faflure 1o
“represent all soil classes, the MIDAS model with its 7 soil classes (Stoncham, 1992) was
re~specified to have only 3 soil classes as shown in table 1.

‘The seven soil classes were amalgamated according to their main structural
chagactenistic being either o sand, ¢fay or a duplex soil. Hence, the sandy soil classes 81 to
‘53 became & single 52 soil lass, $4 was utwh'my:ﬁ as a duplex soil and the cluy soil
classes §5 to 57 were represented by the 56 soil ¢lass. The effect of the amalgamation on
whent supply elusticity is shown in table 2. Elasticity of response with respeet to wheat area
and pmductm and slope and shift factors are reported.

- ‘The results in table 2 indreate that :fa:iifum 1o fully represent the range of soil classes
substantially reduces both the area and output elasticity estimates. The area elasticity falls
from 1.95 to 1.27 while the output elasticity falls from 2.00 to 1.46, The reduction of
elasticities is almost all due to a reduction in slope (dOuP). At wheat prices less than $130
per tonne more ared is sow 1o wheat and seheat production Is greater in the 3 soil ¢lass
case. At these low wheat prices wheat is only grown in rotation with lopins. The $2 soil
class is particularly suited to lupm-wheat rotations, whereas the St in particular is not
suited to these rotations. Hence, more arca is sown to wheat when the S1 soil class is
overlooked, as oceurs in the 3 soil class case. At whest prices above §140 per tonne fess
area is sown to wheat and whenat production is less in the 3 soil class case. At these higher
wheat prices, wheat dominant wheat-ficld pea rotations are the preferred option for soil
class §7. Failure to include this soil class in the 3 soil elass case means pasture-wheat
rotations are initially selected on the 56 soil class with the wheat phases being less dominant

1 An increase in the factor (d0/dP) corresponds to a decrease in the slope of supply curves as usually
drawndn economic texts becanse dO/P equals the inverse nf the slope of these supply surves
{Tisdell, 1974}
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Soil Classes in

‘ ‘ Sml arca (m) in
Standard ~ Simple
model - madel
S1 (Acidsands)  Yellow, loamy or gravelly sands, 450 .
- S2(Sandplain)  Deep, yellows<hrown loamy sands. 500 1125
83 (Gravcn‘y  Yellow<brown gravelly sands and 275 : ~
- sands sandy gravels.
Gwy sandy loams, lmmy sands, 275 ; 273
gravelly sands and sand over white o
‘ B clay with yellow or red mottles.
S5 (Medium ‘Red-brown, sandy loam over clay 425
~heavy) sub-soil. . oL
S6 (Heavy non-  Dark red-brown, sandy clay loams. 4350 1000
friable) ‘
S7 (Heavy friable) Previous SG soil treated with aypsum. 125

Total 2300 ; 2500

In short, the representation of fewer mxl classes may give, as in this casc, & false
description of a farmer's responsiveness to changes in the wheat price. Including more soil
classes widens the technical vpportunities available to the farm manager to respond to
changes in the wheat price. Failure to represent these opportunities may, as is the case here,
underestimate the responsiveness of the farm's wheat supply to aimn,ga& in the wheat price.

£ Crop Alteriatives

Some farm-Jevel programming models consider only main production aummism
For example, in a predominantly wheat-sheep farming region, only activities describing
wheat and 5!1%{} production may be included in the farm model. Although the eastern
- wheatbelt region of Western Australia is such a region, the MIDAS model includes several
crop optiens such as Jupins, field peas, barley, oats and triticale rather than solely
considering wheat. To examine the effect of representing only a few crop options, Jupins
and then peas are excluded as options and the subsequent effect on wheat supply response Is
observed,

Results in Table 2 show that if cither lupins or peas is excluded as crop optivns then
the generated supp!y response for wheat has a marked increase in its area and output
elasticity. The increase in elasticities is due to mainly io a slope (dO/dP) effect, a!thm;a,h
the shift (I/0) efft ect has some influence in the case without Jupins.

When lupins are exeluded, the mean area and quantity of wheat selected aver the
range of wheat prices is slightly less than that which oceurs when lupins are included. The
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Hr:nca m} udmg Tupins results i in se c,uirm ﬁf Stmdlﬁ.r m:xs pl tctl to w hu hun wheat
 pricesare low and the maintenange of wheat areas when wheat are high. Overall
these ¢hangas inerease the slope effect and shghﬂv ingredse the shift effect. :

Far peas, the domsmm effecton «ha wheat Snpply elasticitis cam‘m from the slope
effect. Atwheat prices Breater than $170 pes t:mnm continuous wheat rotations replace
rotations that normally i . peds, causing an increase in the area planted to wheat. At

 wheat prices less than $120 per tonne the exclusion of peas docs not effect the selection of
wheat because wheat is mainly grown in ratation with lupins at these low prices. At whcat
prices $120 to $160 per tonne, tess wheat is sown because on the elay soils (S5 to 87)

i pasture-wheat rotations are selected rather thin wheat dominant rotations that fnclude some

field peas, these latier rotations not being options. The averall effect of these rotationat
changes is that the average area sown to wheat is approximately the same in the with and
withiout peas cases. However, the slope of the wheat supply curve is much greater in the
case where peas are excluded.

TABLE 2

Effect of Model Chdngm on Snpply Rcspcmsu

‘Model | m;;"'; 8!0;3e Smft R‘?’# Qulpu? T Slope |
1 Char mxfsmzms ‘ Ela‘;'tmm" Factor | Factor | Elas‘tmxw ~£*'1¢mr
ISmnder;, o | 195 1938 | 4196 200 | 1221
f C}ﬂx« soil c:msc;cs 137 | 589 | 022 [ 088 146 _9(11 ‘
| No peag | 345 1068 | 021 | 098] 235 | 13.74 |
imm, 1 300 | 1359 | 022 {096 296 | 15.68

1 lenptm& only3 | 3.3 1516 | 035 [ 095 | 356 | 1697

197 F 906 | 022 o7l 205 | 1200 |

345 [ 1434 | 023 (003 | 322 [ 1540 | G2l | 0

237 | 975 | 024 [096] 241 | 1270 |

T3 No Lupins and only 3 Soil Classes
- Often in form-level programming models a combination of wnphrw:uinm or over-
sights oceur which together represent mis-specification of the true farming systom.? The
case of exeluding lupins und considering only 3 soil classes is examined here & an
illustration. Large inereases in the wheat area and output supply elasticities are recorded for
this case. The increases are due 1o slope (dQ/IP) and shift (PAO) effects.

The separate inclusion of only 3 soil chusses lowers supply elasticities while the
separate exclusion of lupins increases supply elasticities. However, their joint effeet results

I‘hm age Sosme w:cpfmm suel as Easter mid Paris (1983) who attenspt to represent the
stechasticily of some technical coeficients in a programming model. Kingwell et al. (1992) alsn
imesrporate Ihe elfect of weather-year varation within a programming model.
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$170 per tonne more wheat is sown than occurs un 1hu standard case where lupins and 7 sm}
clusses are available. ‘The extra area sown wheat isduc in part to the introduction of
 continuous wheat rotations on the S2 soil class. This suil elass is a sandy soil particularly
suited to lupin=wheat rotations and continuous wheat: In the 7 soil class model there are 3
“sandy soils, S1to 83, The S1 soil is highly infertile and wheat is only grown on this soil
class at very high wheat prices. The 53 soil is suited to lupin-wheat rotations and pasture
production, Hence, continuous wheat rotations are also only selected on this soil elass at
- high wheat prices. By excluding the soil classes S1 and $3 and solely ineluding the §2 soil
class the altered mostel apportions 3 greater area for wheat production at wheat prices at or
above $170 per mnnL : :

*rhc ehaus,u in the area alinc'uud to wheat produetion across: thcz range of wheat -

* prices results inan increase in the slope (d0/dP) effect. Further, because the reduction in
wheat arcas af prices at or below $120 per tonne is greater than the increases in the wheat
~area at prices ator above $170 per tonne, the shift (I’IQ) effeet is also greater. The
combination of the shift and slope ¢ff fects lead to an increase if the price ¢l asticity of wheat

supply.

e

00 No Yield Boost Effects

Some farmi-level programming models fail to adequately wnmdu the hiology of
the farming system. Gross assumptions are made about the way enterprises inferact. These
assumptions affect enterprise or activity selection and resouree use, and may introduce bias
or error in activity selection.. ‘The example there is the beneficial effect on cereal yields
provided by leguminous pastures and luping grown in rotation with the cereals. The
heneficial effects are the nitrogen fixation of the leguminous pastures and lupins and other
yield~boosting effects (Lacey and McLeod, 1993).

These latter effects are due firstly, to leguminous pastures and lupins being break

- crops that reduce disease incidence in subsequent cereal crops (Chatel and Rowland, 1982).
Sccondly, the long tap root of lupins can act as @ biclogical plough providing opportunities
for the root systems of subsequent wheat plants to have improved aceess to soil water
(Nelson and Delane, 1990). Thirdly, leguminous pastures and lupins provide an opportunity
to control grass weeds that could be problems in future cereal erops. Together these factors
enable wheat yields to be higher. Failure to represent these factors in a farming systems
model may result in the incorrect identification of some activities as being optimal. The
effect on wheat supply elasticities of failing to represent these factors is illustrated here.

The temoval of yield hoost effeets (apart from nitrogen fixation) causes a marked
increase in wheat supply elasticities, due mostly to an ingrease in the slope (dOIP) effect.
At prices at or above $160 per tonne more wheat is sown than occurs in the standard case
where all yield improving cffects are considered. The increase in wheat arca is due to other
rotation phases (eg lupins or pasture) not being selected s strongly. The failure of legume
phases of rotations to provide yield increases to wheat, reduces the profitability of the
legume phase of the rotation and therefore discourages its selection.

At prices below $160 per tonne less wheat is sown thin occurs in the standurd case
where all yieid i xmp:(wlm; effects are considered. In this lower range of wheat prices the
sheep enterprise is made relatively more profitable than the wheat enterprise (depending on
soil type considerations) beeause the yield boosting effects of legumes are ignored. This
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The ctﬂngc. i the arca aiiocutcd o whaxt pmducﬁcm across the mngx of whc'lt
prices results in anincrease in the slope rIQ/dP) effect. Further, because the reduction in
wheut areas at priees below $160 pet tonnc is slightly greater than the increases in the wheat

arca at prices at or above $160 per tonne, the shift (P/Q) effect is also greater. The stope
offect, with some lesser influence by the shiﬂ cffmt, des to an inerease i the pnw
clasticity of wheat supply.

o rop Machinery

Farm=level programming models congider erop machmcry ¢l thcr asa mcd ,
resource that may limit the size of cropping programmes or a5 a component of enterprise
variable costs or as a combination of both (¢.g, Abadi et al., 1991). In MIDAS machinery is
treated as a fixed resource with its c:pmtmg, costs and depreciation depmdmg on-use,
tillage method, soil type and crop. Introducing smatler machmcty in MIDAS causes some
changes in the shift and slope effects, but the changes are in opposing dircetions, cancelling
one another, Hence, there is little change in the wheat supply area and output elasticities.

on I?aga Technology
The technology assumptions that underpin many farm-level pmg?mmmfng, maodels
often represent a great simplification of farming technology. For example, the tillage
method employed by farmers can differ across soil classes and within rotation phases.
MIDAS represents all such tillage options (Pannell and Bathgate, 1991). However, what is
the effect on supply elasticities of wrongly assuming a single tiltage method ¥ The case of
assuming all cereal crops are sown using a work-seed tillage method is examined here.

This assumption results in increases in the wheat area and output supply clasticitics
mainly due to shift (P/Q) effects. At all wheat prices used in the analysis, the arca allocated
to wheat is the same or often less than that which occurs in the standard case. Because
there is little variation in the size of the area reduction across the range of wheat prices, a
parallel shift in the wheat supply response oceurs. This shift is due to the censequence of
sale reliance on the work-seed crop sawing technology for wheat.

On some soils, and in some rotations, wheat can be more cheaply and quickly sown
using direct sowing. Hence, the assumption of the work-seed technology results in less
wheat being sown and overall increases the shift effect. Ultimately, the increase in the shift
effect causes an increase in the supply elasticities.

So far this paper has illustrated the impact on farm~-level supply clasticities of
different specification errors. Many errors fead to supply clasticity estimates changing by
over 40 per eent, and in the worst cases estimates change by over 80 per cent. Of course,
the standard model is itself not free of specification error. There are many other important
influences on supply elasticities not included in the standard model. The model assumes
risk neutral management yet Kingwell (in press) identifies the importance of a facmer's
attitude to risk and the effeet of within-season tactical adjustment on wheat supply

elasticities. Both factors are overlooked by most programming models. Pandey ef al.
( 1982) also show how the period of data can affect elasticity estimates. They found short-
run and long-run elasticitics of aggregate ag,rrcuituml supply in Australia increased over the
period 19501 to 1975~6. Most programming models assume a single price, or at least a
narrow renge of current price forecasts.
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: hnwevcr, is to illustate the impa 1sup

pmgmmmmg me le These erre m mprmn Iudingm -nxcl‘udi :
, ' , : etivities any i‘&amm of the farming system. A case study af

eg,icm of Western Australia i3 used to illustrate the relative

xmportanccs f various specification errors in deseribing wheat supply résponse at 4

representative farm=level.

- The examples of speeification errors reveal that large changes in wheat area and
output elasticities are possible and that in many cases the slope effect (dQ/dP) dominates
the shift effect (£7Q2). The main inference from results is that unless the farming system,
with its array of production technologies, resaurces and alternatives, is described in some
detail, it is highly likely that specifi um;m errors will noticeably bias estimates of supp) Y
response,

Advances in spreadsheet, database and solving algorithm sofiware (e.g. Pannell,
1990y enable farming systens o be deseribed in greater detail, and with greater case, than
has hitherto been possible. Mathematical programming practitioners need to utilize these
technologies and more fully interact with agricultural seientists and farmers, if they are o
reduce the specification errors in their farming system models. Even though the curse of
dimensionality still reigns, & history of experimental evidence from agricnltural scientists
plus developments in computer hardware and software, increasingly mean this problem is a
less eredible excuse for economists mg,lec!m;, to build models that better and more

~ completely describe micro-cconomic supply response.
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