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- price is offered for & lot of mixed quality, apr
aceuracy of these prices. In addition, p*‘r:i g, ,
the volume of transactions oceurring at these saieyards.

: ~fl?kr,icﬁﬁg accuracy relates to the extent to which the ptie&:@%mm reflects the final value off‘ a
product to the producer of that product. Accurate prices are essential for pricing efficiency.
If product values are reflected accurately in prices paid to r‘pmdumrs, then producers will be

“able to allocate their resources more effectively. The question of whether prices are accurate
or not is most often raised in the context of hmermgencous products. Quality differences
between producis result in different prices being offered by buyers and asked by sellers, The
extent 1o which quality differences are fully reflected in these prices affects the extent 10
which these prices are accurate. |

In the context of this paper, prices for slaughter cattle will vary with the perceived quality
of the animals for sale. For prices of slaughter cattle to be accurate, the price differences
must fully reflect the difference in the value of the caitle to the meat processor. Price
averaging, where an overall single price is offered for a lot of mixed quality of 2 commodity.
is a common practice in many commodity markets. Suc:h}priﬁe averaging has been often said
10 apply uj_s)au;ghter cattle, both at auction and with direct sales (e.g. Parish, 1967), If this



vtha gmm Qf view of” s zimyﬁas awhole. T :
: pm' and inefficient resource misal locmmm is most likely
consumer do nm xmde duecﬂy with each mhe&r bnt via wholes
as happen& in many agricul ltural marmts.

Pricing inaccuracies ﬂ%:’:is‘t;primariiy‘ because of the existence of incomplete andmmm‘p:érfw
information available 1o market participants. As agbove, the information about quality
differences may not be fully pc;:rcaiyad;»by consumers. However, pricing accuracy is also
affected by the number of transactions occurring within a trading period at any market.
Tomek (1980) examined the effect on pric:mg accuracy of thin markets for agricultural
commodities. He pointed out that an increase in the number of transactions leads to an
increase in the amount of information to market participants about the Yikely level of the
unknown equilibrium price. Conversely, a reduction in the number of transactions will lead
10 a reduction in such information {Tomek. 1980. p.435). Such a reduction in information
would be revealed through an increase in the variance on the mean transaction price, or an
increased imprecision of these prices. This result, of increased variance in transactions prices,
emerges only where market thinness exists in conjunction with imperfect information. As long
as they are well informed, a small number if market participants can discover accurate and
efficient prices,

This paper examines the extent to which pricing accuracy is affected by price averaging at
seven major cattle auctions in Queensland over a six year period. In addition, the impact of
market thinness (as indicated by the volume of transactions within a given period) on pricing
accuracy is assessed. Finally the information content of market reports produced by the
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y f’:Q MRS xn ft’he fmm of‘ computar d.ua files as fih\;ylam not avmlable in any pubhshed f‘erm* :
P lished market rcponsdre cc:mpﬂed using these data bm these mz
summary of the individual Tot data. The individual lot data contain more specific infqrmatmn

rken rcpmts represent a

. than Lhe awra«ved data mcnrded in the form of market reports and are thus more suitable for

me current analysis.

~ The data available for individual lots of cattle sold were the price paid for the lot (cents/kp),
estimated or actual average weight of each animal in the lot' and estimated average fat score

 of the animals in the lot, the number of animals in the ot and whether the cautle were grain
or grassfed. These data were also classified according to sex/age groupings, saleyard :zmﬁwdam :
of sale. '

The sexiage groupings analysed were 1 limited to Yearlings, Cows, Heifers and Steers. No
analysis was undertaken of Bulls as data were only available on price and wmgln for this

group.

Seven saleyards were selected for analysis: Brisbane, Dalby, Warwick, Rockhampton and
three separate yards at Toowoomba, each operated by different agi:ms (see Map). These seven
saleyards were chosen primarily on the basis of their ranking by annual throughput among
Queensland eattle auction centres. One of these saleyards, Brisbane, was unusual because in
1986, at the beginning of the period {:ovarc‘:d by this study, this saleyard was one of the more
imporiant markets in South East Queans!and pamculaxly for domestic cattle; by 1991, it had
ceased 1o operate. Whether this declini ng terminal market exhibited different characteristics,

+ o This varied according to whether the reported saleyards were “live™ or “remote” (see below).
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in terms of price determination and pricing accuracy, from the other continuing centres is of

interest. Only one of the saleyards, Warwick, is a “remote” saleyard for the purposes of
 market reports. The procedure for the collection of data differs between the "live” and
"remote” saleyards, in particular, with regard to the collection of average weight data, For
Warwick, the average weights are the actual average weights per head in each lot, whereas
for the other six centres, the data refer to estimated average per head weighs.

A four week period in Qctober of each year between 1986 and 1991 (inclusive) was chosen
for the analysis. This choice was made on the basis of the relative stability of cattle prices
in Queensland over this period of the year, October also represented a period of the year
~ which did not suffer from extreme climatic effects over the years examined. Thus, excessive
price volatility and any related adverse impact on the stability of parameters over the four
week p&ﬁaﬂ was avoided. |



Axmve‘ 1&&\*

ebut insiead o ihe mmmmm quality ammal in thc tcm
3 Trm HEDONIC PRICE MODEL

- The general farm of Lh& estimated | xedoma price made! f‘c»r caitle to be used for the analysis
s given in equatmn (l)* e
P =Py T v B
where P, is the price of the ith log; |
P, is the price of the reference lot of cattle?;
X, is the average quantity of the jth characteristic provided by the zth lot (mﬁasumd
relatwe to the reference quantity held by the reference lot);

and  p; is the premium/discount associated with a unit change in the amount of
characmrxsuc X, provided by ith lot campared with the reference lot.

The regressors included in this model are weight and fat (as categorical variables), number
~of animals in the lot (as a linear continuous variable) and feed type (as a dummy variable).

2 The refcmnce lot nf cattle was mken to belong to the following groups:

ght range 1, for heifers, yearlings and steers: weight range 2, for cows;
fat score 3 for all types:

grass fed

and for yearlmgs the reference sex was taken to be male.
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E data cmcrage for the dl!” ferent wenght and Fat typcs in each s‘cx/age categwy

| 'I’he Qan.zilysis» is carried out at a =disaggr¢gaté level, by saleyard, by sex/age gmi‘;p%ng and by
yea’r;“To allow for the likely presence of heteroscedasticity n the error terms, the estimation

: lpmccdute used to estimate the hedomc price functions mcorporated the use of White's
' Iheiemscadastxcmy~c¢nsistent covariance matrix (Whue 198@) § '

3 Detalled analyszs of the appropriate form of the hedonic pnce function, whether
~linear, quadratic, contmuous or categorical, for this data set is reported in Williams ( 1993)
4 Tests for possmla aggregation over time and space, reported in Williams (1993),
suggested that aggregation would not be valid generally. Aggregation over sex/age type is
not possible bec'xuse of the different weight ranges applicable for each sex type but a priori
such aggregation is unlikely to be appropriate since the different sex/age categories each
represent relatively distinct market segments.

$ Somc analysis was carried out to try to identify the nature and cause ol“ the
heteroscedasticity and thus model the heteroscedasticity directly but this work was
inconclusive (Wll]iams,, 1993),




; " ;4’ it ’I he impmmtd Pmpomon of P"“ce ‘;’armtmn

The results of the estimation af the fedonic price functions for the 164 subsets of data for the

seven saleyards, four sex;‘agﬁ gx:oupmgs and six years gre summarised in Tables ! and 2.
~Table } 9resems m& pr@poruon of variation in price explained by the characteristics col!ected

o 'by the QLM RS for the 164 subsets, while the average, minimum and maximum perfmmanca

of the hedonic price functions, as measured hy the coefficient of determination, is summarised

in Tab]a

There is a wide variation in the suecess of the characteristics included in the hedonic ,j),rica
- model to explain price variation, as measured by the coefficient of determination. The
minimum proportion of the variation in prices explained was 13.5 per cent for yearlings sold |
at Dalby in October 1988, while the maximum was 94 per cent for heifers sold at fl?)alb‘}? in
October 1991, Over the six year period, the average coefficient of determination, an indicator
of the power of the QLMRS characteristics to explain price variation, varied from below a

third for yearlings at Warwick and over 80 per cent for Cows at the Monday sale at

Toowoomba, Heifers at Brisbane, and Steers at the Wednesday sale at Toawoomba.

There appears to be only a slight pattern across saleyard and by type of cattle with regard (o
the ability of the model to explain price variation. The model was penerally poorest for
Yearlings and for all sex/age groupings at Warwick. There Is no clear paitern in the
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Table 2
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s _sunexpiame& by th VR

- that mcm'xsmi price dis;

fperfmmance m‘ tlw mod 1
’ smdmd,‘ and the associ ‘“mi re

in Qetober to deeline over £hé six m,& F‘ i

which ceased to operate in 1991 lms th& characietist
g (Tomek 1980). Yet, there is no tendency for unuxplmxﬁd prme, varmmn 1o mrzmase a
: ;,‘anba ne, as. pmdimed by thccry The decli ning number of smag exparmmad over e five
year permd analysed for Brisbane sales is aacmnpanied instead :y an mcrﬁasad pmpomms of

~explained price variation, as shown in Table 1. This suggestc i et 2 FR ref‘uws the
hypothesis that thin markets are less accurate or that there were other faclors at work in the |
Brisbane market which offset the rise in unexplained variation predicted with a decline in the
volume of sales associated with a declining terminal market, | Ly

4.2 Factors Affecting the Explanatory Power of the Modcl

A simple model was developed not only (o test the hypothesis that pricing aceuracy (and,
thus, pricing efficiency) will decline ata declining terminal market but also to reveal which
other factors might affect the ability of the characteristics model above in equation (1) o
explain price variation. Following Tomek, it was hypothesised that the volume of transactions
affects the variability of prices discovered at a saleyard. Two separate measures of the volume
of transactions were considered: the total number of lots sold over the 4 week period at the
particular saleyard; and the number of lots of that particular type of cattle sold over the 4
week pcric}d at that saleyard. Other factors considered to be potentially important were the
sex/age grouping of caule, the parucular saleyard and the year. The saleyard, scx/age
grouping of cattle and year were entered into the model as a series of dummy variables, with

& This decling in nuntbers of catle sold reflects the Increasing proportion of caitle suld duwly n the

meatworks. The decline is most marked for Heifers where the export market has increased greatly in iwportance
aver the period. Many producers, particularly feedlots, now setl directly to the mieatworks with a firmer market
for this product,
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The «mpmprim mmsum m‘ mns*l tions vmmm is clearly m‘e voli:mé' bf ‘sales of me
- particular type- of‘a ,tie sinee m m ient on- the total numbczr Of ms sold c)i’ all typus wa?
- not sigmt‘imuﬂy dif (‘arunt from zero. The numbcr of lots of a pamcular typeof cm le sold had
R sigm{mam effeet on zim amc:mm of axp!mned varmmn in priccs with a sign cunslstem with
L the hypomcms that nric ng aceuracy decl:mes asthe volume of trade (Icnrcase& The prcpartion :
-~ of price variation left unmsplaiued dcczrcasczfl by 2 pereentage puints for an umrc:ascz in volume .

of smﬁs by one hundred !ms, }Iowever, alt hough the larg,&si num\ber of !ms sold for any

particular type of cattle was 968, the average number of lols sald in any pamcuhr gategory -

was just pver iwo hundrc:d. The effeet on price variation, although significantly different from
zero, s likely to be small in magnitude, on average, four percentage points, :

The conclusion above, made on the basis of the data in Table 1, that Warwick appears to
Thave the most unexplained variation in the zpriécs paid for all types of cattle, is confirmed by
this analysis: the coefficient of determination is. on average, 28.4 percentage points lower at
Warwick than for the Monday sale at Toowoomba (the benchmark or base sale). It was
suggested above that greater price averaging associated with larger lot sizes might reduge
pricing accuracy, However, Warwick has the highest proportion of single animal lots sold
among the seven saleyards examined (Appendix Tables 1 to 4) and, from the results of ihis
seetion, the lowest pricing accuracy as far as the characteristics reported in the QLMRS
market reports are concerned, This supgests that selling animals in single lots does not
improve pricing accuracy although it eliminates the possibility of price averaging.

Prices at Dalby and Rockhampton auctions also appear to be less determined by variations
in weight and fat than prices at the Toowoomba sales, but to a lesser extent than Warwick.
Average lois sizes at these two centres are large, particularly ar Rockhampton, so price
averaging may be contributing to the reduction in pricing accuracy. The potential importance
of price averaging in reducing the explanatory power of the hedonic price model again is

1




| Brisbane!

|| Toowoomba Wednesday'
|l Rockhampton'

| warwicw

1l Yearlings®

| 1987
|| 1988
Il 1989*
| 1990
1 199r?

I Cows®
- || Heifers?

Constant

00840 @2
0027 (0.81)
0.013 (0.38)

0,066 (-1.78)*
-0.284-(-8.53)*
0.116 (4,157
0.065 (2.47)**
0.048 (1.52)
-0.001 (-0.02)
20,065 (-2.00)**
-0.016 (-0.50)
0.046 (1.37)
0.142 (4.22)%*
0.668 (12.08)**

I

R? = 0.618
o o= 164

measured relative to base saleyard, Toowoomba Monday

measured relative to base cattle type, Steers
measured relative to base year, 1986

indicates significantly different from zero at 1% ‘evel
indicates significantly different from zero at 5% level
indicates significantly different from zero at 10% level

=
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*i’ﬁm effect of avafafgé'?mt“size on the a
es ,divdh‘éﬁﬂy by mcmmmt ng an add f

' Appandnt Ta’h]as :

~ coefficient was ins;gmi‘mant ydiff ; ,

 suleyard were identified and the mc»del was reSpmif” ud ommmg a group of s nyard dummy

varmb}es. The new spemf‘”mtion, mplamﬂg a group of dummy variables with a vanabla,

average Tot size, which has a stronger rationale (as a proxy for pnce 'weragmﬂ for its “

~ inclusion, was preferred despite its equivalent rczxplammry power. The results ar@,pms&n&td
in Table 4. | | |

Increasing the avmga lot size does appear 10 fead 1o a loss in prit:ing acauraéy The ability

: of the hedonic pnca mode} to-explain prices reduces by 1.8 pamcmmge points for every extra
mumal in the lot, on average, Evenafter alowing for its lower average lot size, Brisbane still
appears to have had greater accuracy in its prices with respeet to weight and fat factors. The
poorer performance of the model for Rockhampton indicated in the previous specification
(Table 3) appears to be :Imﬁgefl,yfexplaincd by the larger lot sizes sold at this centre’.

Warwick stands out as an exception, having the lowest average lot size of all seven saleyards
studied yeie the poorest performance in terms of :pric-‘ing accuracy. The weakness of the model
performance at Warwick is highlighted by allowing for the effect of smaller average lots and
thus a reduced opportunity for price averaging: the ability of the hedonic price model 10
explain price variation is 35 percentage points below that of the model using the Toowoomba
sales data,

? ’I”he cc:li nearity bc:twean the dummy variable for Rockhampton and the average lot
size variable makes a conclusive statement impossible. However, the cocfficient on :he
Reckhampton dummy became iwngmﬁc'mt with the inclusion of average lot size.
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[ particular 1 p_g: mld ar
r 4 week period

0.0550 (1.72)*
0.066 (-2.47)**

1 Wam fok! |
i Yearlings* ‘ | 0,142 (4,73
,;":c‘:msw‘ 1 0036020
|| Heifers* 0.034 (1.16)
0.032 (0.98)
0,063 (-1.957*
0.011 (0.43)
0,047 (1.43)
! | 0.141 (4.23)=>
1| Average lot size 00183 (-2.83y*
Il Constant — o 0768 (LS
' R ‘m 0.617

164

I #**  indicates sign ,f‘x:zamiy different from zero at 1% level
I *= indicates significantly different from zero at 3% level
| mdmaies mgn ﬁcmatly different i‘mm zero at m% tevﬁ

of the second specification suggest that model performance for Cows, Steers and Heifers are
equivalent, The ability of the hedonic price model to explain price behaviour for Yearlings,
on the other hand. worsens when account is taken of the effect of average lot size.
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~ generally. At best, the characters

""hased on tius dam may be of l:mneﬂ ugefulness, eapmany i‘@ ‘
tics reparu:d in mew nmrk f

- score, explain less timn half of the price v it twie fh:rds of the
variation fn prices for cows and Jm’imm at 4,,,?“.varwxc:k Fcer ;he mhe:c six %Xcﬁyartls;‘ﬂm g
‘mfmmaucm content is gemrauy hfg,ben However, ol Average over ;1 fifth of price wnax:lcm

s left unexplamed

~"This lack of mpianmm of price variation cannot be mm as conc:msm evidence m’ pri cmg
 inaccuracies in live cattle market. The wimm of other characteristics which appear to be
important in determining the price paid for cattle at au::mo;\ in Quctms and may explain the,
at times, limited information content c:f the market reports produced by the QLMRS®,
However, there is evidence that in the Queensland live catle auctions studied pricing
~aceuracy declines and unexplained price varfation increases as the number «of transactions
falls, as predicted by Tomek (1980). Although the magnitude of this effect is likely to be
small, the ‘n’a‘g.aiivg effect of declining terminal sales on pricing accuracy and thus pricing
efficiency may be of concern with the increasing trend away from terminal markets towards
sale by direct negotiation beiween producer and meatworks. [n addition, pricing accuracy
declines as the number of animals sold in a lot increases, indicating the negative i:m_pt:jc;a of
price averaging on the efficiency of p%ice discovery, The data in Appendix Tables 1 10 4 do
nat indicate any trend towards increased average lot size over the period studied. However,
with growing testing requirements for live cattle, usually aceruing on a per lot basis, this
adverse effect of increasing lot size on pricing accuracy may potentially become more serious.

After allowing for the effects of price averaging and the volume of transactions on pricing
aceuracy, it is clear that pricing accuracy at Warwick is inferior 1o that elsewhere and that
the ability of the model to explain price behaviour for sales of Yearlings in terms of weight

¥ For example, see Williams ef al. 1993

15



, -Ref‘ercuccs

Parish R.M. (1967) Prwe "Lwcn;ng and Avﬁr'lg,mg" The Farm Economist. 11, 18‘7*98

*8ngiu, G;I (;1961) The Economics a{‘lnfurmat on. Journal of Polmm? !“rmwmv 69, 213-

Tomek, W.G. (1980) Price Behaviour on a 5eé.lini.n,g’t:'ermjnal Market. American Journal
fo gricultural Economics. 62, 434-44, :

White, H. (1980) A Hetemskcdasuc:x;y«Consxsmnt Covariance Mmrm Estimator and a Direet
' Test for Heteroskedasticity. Econometrica. 48, 817-38.

Willtams, C.H. (1993) Price Discovery at ‘Queensl'and Cattle Auctions. Ph.D. Thesis. The
unwersuy of Queensland.

Williams, C.H., J. Rolfe, and LW, L@ugwt)rth (1993) Does Muscle Matter? An Economics
Evaluation of Live Cattle Characteristics. Review of Marketing and Agriculral
Economics. 61, 169189,

16



Appenidix Table 1

Brisbane

Individual fot da for Tots sold dur]

| me
| 306
| 20692

| i

| Toaswoomba Monday

rmnisis |, apsabi s

ebate |
SEBERE | BRESG

it Togwoonba Tuesday

0 (B e

Cad

k!

Il “Toowoamba Wednesday |

& - lrtston ot
bt SN Lrall bbbt etotdl Etiirtnrt-- |

i 4

s,

o

; gww’mwm

srags

Warwick

B fppiadetin | bagih. [t
EY [ZUHEEE SRR RReR

I Rockhampton

|l NR indicates that none were recorded,
| Figures in brackets are standard deviations.

agisy |ahg




' “Tuawooniba Monday

I “Foawooniba Taesday

| .

" Toawopmbs Wednesday 1l

oG
v

Dalby’

— =
rtrryetr i o
2y O O D
/L*g%w»xm

I Warwick

fadiog

e
[EEs

| - Rotkhampton

"

fons. .

el PTEE el




Appendix Tahle 3
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