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PRICING EFFICIENCY AT SOQUTH EAST QUEEBSLAND~CATTLE,AUGTIONG*
by

Christine H. will.iams**, John W. Langwotth#* and Ian F.»ﬂha‘n***
» Introduction
Historically the public auction has played a major role in the marketing
of cattle in Queensland. Over the last decade at least half of the
slaughter cattle sold each year in Queensland have Leen sold at saleyards
by public auction., Further, price quotations from these auctions have
&lways provided a yardstick by which producers negotiate direct sales to
processors., Despite new developments in the area of sight-unseen
gelling, the public auction is likely to remain the major price discovery
mechanism for slaughter cattle in the near future. It is important
therefore that this mechanism generates efficient prices. ~

In the 1970s, there was widespread cc.cern: within the industry that the
suctisn may be ineffective in this role. In particular, a major gap was
awen in the availability of information to market participants. In
response to this, statewide livestock market reporting services (LMRS)
were developed throughout Australia.

This study examines the pricing efficiency of the auction system in South
East Queensland, with particular reference to the abi’ity of the

information contained in LMRS reports to n price variation.

2 Efficiency and the Price Discovery Mechan

2.1 Pricing Efficiency

Pricing efficiency is one aspect of marketing efficiency, the other being
operational efficiency. While operational efficiency refers to the cost
effectiveness of assembly, trancportation and processing techniques in
alternative marketing channels, pricing efficiency refers to the accuracy
with which markets reflect the true dzwand and supply conditions in the

* A paper to be presented at the 33rd Annual Conference of
the Anstralian Agricultural Economics Society, Lincoln College,
Christchurch, New Zealand, 7-9 February 1989. Research for this
paper was funded by a grant from the Rural Credit Development
Corporation and with the cooperation of the Livestock and Meat
Authority of Queensland.
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market. Thus an efficient price will contain all the necessary
information about prefereaves of buyers and the availability of the
product to enable market participants to make optimal buying and selling
decisions, both st that point in time and in the future, given the market
situation. An efficient pricing system will, therefore, accurstely
reflect perceived quality differences over time and space. A pricing
system which fails to do this is ipefficient in that producers will not
be *paid the true value of their product and, consequently, the market
system will be unable to carry out its role of efficient resource
allocation, The theme of this project has been captured by Johnson(1972,
pl4)

A pricing system which does not accurately communicate the
quality preferences of the buyer by rewarding or penalizing the
producer impede- quality improvement and reduces industry
efficiency.

Of particular interest to this study is the changing efficiency over time
of one specific marketing channel, the auction. Operational efficiency
can be considered to be relatively constant for the auction system over
the period examined, For the remainder of this paper, the term
tafficiency' will refer to pricing efficiency only.

2.2 The Price Discovery Process

The price discovery process, as defined by Thomsen and Foote(1952), is
the arrival of buyers and sellers at a transaction price for a specific
quantity and quality of a commodity at a specific time and place.

This is a two stage process. In stage one, the general level of prices
around which specific transaction prices vary is determined. This is
equivalent to the traditional determination of the market equilibrium
price. However, with a heterogeneous product, there will be no one
equilibrium price. A second stage of price discovery is required where
buyers (and sellers) can arrive at the value, and consequently the price
of the specific product or lot being offered for sale (Ward,1981,1983).
The second stage of the price discovery process, the evaluation of a
specific lot offered, involves the assessmernt of the lot's
characteristics and the calculation of the appropriate premiums or
discounts. The characteristics of the lot may include qualities of the
commodity being sold but also characteristics which relate to the
conditions of sale, for example, the time and place of the sale, the
conditions of settlement, the quantity being sold and the total offering
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for & specific lot of, in this instance, cattle will be the expected
- equilibrium price plus or minus a pumber of premiums or discounts for the
variation in the characteristics of that specific lot compared to the
average.

3 The Role of the Livestock Market Reporting Service (LMRS) in the Price
Discovery Process

Information is central to the efficient operation of the livestock
auction market, Phillips(7968) considered *information—-getting* to be an
important, if not fundavental part of the marketing process, Adamowicz,
Bash and Hawkins(1984, p462) also indicated the essential role of
information:

One of the main functions of an efficient market is to
facilitate the flow of information. The prices resulting from
t#his flow should accurately represent the supply and demand
situarion.

This was recognised by the Australian livestock industry in " late
1970s with the introduction of Livestock Market Reporting . .rvices
throughout most States. The aim was to provide free, accurate and 1p-to-
date information for the major auction centres. The view was that ~uch
information was necessary for the efficient discovery of prices. As
MeCallister (1950, p958) stated:

The role of market news in marketing, quite simply, is to aid
" the free competitive marketing system to do its job better and
&gt lower cost.

3,1 The Livestock Market Reporting Service

The livestock Market Reporting Service (LMRS) began in Queensland in 1980
with coverage of only a tew saleyards. The LMRS is responsible for
reporting the essential performance of livestock sales throughout the
State. It does this by collecting, analysing and then dissewminating
critical livestock sale performance data. Sale data collected include
the price paid for each lot sold, the estimated or actual average weight
of the cattle, the estimated average fat depth, whether grain-fed or not
and the number of cattle in the lot. Currently there are fifteen fully
operational market reporting centres for slaughter cattle. An example of
a typical market report is shown in Table 1. It is important to note
that while the cattle are assessed in terms of weight in kilograms and
fat depth in millimetres, in the reports the animals are grouped .in
wveioht ranges and Fat scores. Table 2 shows the currently-used LMRS
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_‘This transformation of supposedly continucus data into categorical groups
for ‘the purposes of the reports is expected to have an impact on the kind
of data generated by the market reporters. This impact is discussed

" further below.

3.2 The Potential Usefulness of Market Reports

The information supplied by the LMRS reports shouls sid the better
discovery of prices at both stages of the price discowery process. Inm
stage one, where the general level of prices is diccuesred. sarket
participants can examine the most recent market reports Loth fo, thedir
cipsest market and more distant ones to get an overall indiccton of
market movements, This would include a quantitative view on what 3=
hgpg@pin'g. to prices of different types of cattle around the state and
alsc to the overall level of prices via the Queensland Cattle Market
Index, published in each t‘»f.;g::,cart.1 Both buyers and producers may benafit
from this information.

At the second stage of the price discovery process, producers shovld ba
able to use the LMRS reports to obtain a clearer picture of the 1y intive
strength of various sectors of the markets, It is here that buyar
preferences should be reflected in the differing prices for different
guality of animals in different parts of the State.

Efficient prices should provide signals about resource scarcity
and reflect consumer preferences.(Adamowicz et al., 1984, p462)

The LMRS reports include information ou the prices pzid fer all the
combinations of sex/age/weight/fat-scores sold at the auction. From
this, producers can assess whether it is likely to be more profitable to
sell animals now, at their current weight, or whether to fatten them
further to meet the criv. ia of a different segment of the market.

Producers must form some price expectation in deciding whether to send
their livestock to auction or not. With the advantage of the information
available in LMRS reports, these expectations may be more accurate and
may allow better decisicns as to the place, time and form in which to
gel]l their cattle.Of course, not all the information required to make
these decisions is contained in the LMRS reports - views would also have

1 The Queensland cattle market index is a Laspeyres price
index, based on price movements of a broad spect:  of cattle




Tzﬁfe I

ft:lmmx AND YERT azmmnm OF QUEENSLAND
CATTLE HARKET REPORT DALBY CATILE 1%¥-Dec-88
*i!mtm ¥ 2009

‘m tl«! xn:t\ ule of the yéar there wis a yarding of 2009 head
at Daiby which e a total of 177000 sold through Dalby for

the year. This uusher is 26500 more than Iast year. At todays
sale values rose for all descriptions. Biullocks sold to 123.6
cente and vere ¢4 cents dearer, prime trade steers were up to

11 ecente deaver, couws s0ld S to 9 cents dearer, heifers rose

7 tu 'S cents and yeariings were 2 to 4 cents dearer. Competition
: E oughout ~ store rattle met much stronger compotition

af "a feolated rain in the district. Delby resuman norwad
mkly unthla ulea on the 4th January 1989.

LIVEWEIGHT FPRICE !(’E?ﬂ‘SIKGb

DESCRIPTION EAT NUMBER
mmxmr SCORE LOWEST WIGHEST AVENAGE CHANGE RECORDED
VELLERS
76 to 130 Kg 1 140.0 to 167.2 151 NQ 2
131 to 210 Kg 1 105.6 to 155.6 106 ) 4
2 117.0 to 132.2 123 HO §
YEARLINGS
0 to 289 Kg 1 99,2 to 121.4 110 KQ k1]
2 96.6 to 123.6 111 4 169
3 114.0 to 122.0 120 NQ 6
281 to 370 Rg 2 104.8 ko 111.8 108 -1 30
3 114.8 to 129.8 118 2 40
CF 124.2 to 127.2 126 2 73
smmns ,
0 to 37¢ Kg 2 96.72 to 109.0 104 2 156
3  103.2 to 123.6 115 5 44
CF 107.2 to 124.0 118 4 62
371 to 450 Kg 3 93.2 to 311.2 99 NQ 11
4 105.0 to 110.4 1905 &9 12
GF  118.4 to 123.2 121 HQ 5
oug;" 450 Xg 4 105.0 to 105.0 10% Ko 4
o4
321 to 420 Kg 1 64.0 to 64.C 64 NQ 4
2 77.6 to 90.4 87 ” L1
3 88.4 to 99.8 93 B 29
4 96.6 to 100.0 98 %0 2
421 to 520 Kg 2 77.6 to B9.6 87 7 24
3 88.8 to 93.0 92 5 26
§ 90.8 to 98.2 93 1 24
5 88.8 to 93.0 90 HO 13
Qver 520 Kg ] B5.2 to B6.6 86 HD 6
STEERS
0 to 370 X3 2 99.2 to 116.8 114 . 8 68
3  116.8 to 121.0 118 (1] 15
GF  130.2 to 132.6 131 KO 6
371 to 450 Kg 2  104.2 to 114.0 108 3 48
3 108.4 to 124.6 115 4 39
4  117.4 to 123.0 120 HO 15
GF  126.0 to 130.4 129 11 S6
451 to 500 Kg 3 105.0 to 112.0 107 NC 30
4 113.2 to 117.0 116 4 35
CF 117.8 to 122.2 121 NQ 13
501 to 550 Rg 4 114.0 to 115.6 115 3 i5
GF  115.2 to 117.8 116 2 63
Over 550 Kg § 112.0 to 117.8 115 L] 15
CF 118.0 to 122.6 120 4 53
BULLS
0 to 350 Xg B86.2 to 99.2 93 10 9
381 to 540 Kg 90.0 to 104.2 99 11 10
GF 94.6 to 94.6 95 nQ 6
Over 540 Kg 100.0 to 105.6 104 6 13

A detalled Crainfed Report is avallable §if vequired



Table 2

Current LMRS reporting catsgories

(i) Sex and Liveweight Categorizs ‘1985 = current)

YVedlers

Yearlings/Young
Cattle

»

Steers/Bullocks

Heifers

Cows

Bulls

Description

Cdalves and mother
raised vealers
{male and female)

Hilk or 2 permanent
teeth (up to approx
2 years) male and
female

Steers,3 or more
permanent teeth
{approx 2 years and
~lider)

Females,3-7
permanent teeth
(approx 2-4 years)

Females,8 permanent
teeth (over 4 years
approx)

Entire male showing
bull
characteristics

Liveveight Ranges

{kg)
to 15
76 - 130
131 ~ 210
211 ~ 280
over 280

to 280
280 ~ 370
over 370

to 370
371 ~ 450
451 - 500
501 ~ 550
over 550

to 370
371 - 450
over 450

to 320
321 - 420
421 - 520
over 52C

to 350
351 -~ 540
over 540

Fat Score

[« JRT. B Pl XS

(ii) Fat Scores (1985 - current)

0-2

3-6

7-12
13-22
23-32

over 32

Rump Fat Depth(mm)
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‘to be formulated about the likely strength of future demand and supply in
‘P‘ﬁ'x‘ticﬂl‘;l&r sectors of the market. ’ :
For buyers, ‘the information in the MRS repurts will give them an insight
into the range of premiums and dis:ounts applying to different segments
of the market, Some degree of substitutability exists within segments of
the mstket and information about price differences can aid buyers to form
more precisely their views on relative prices,

The mere availability of market information will not guarantee the
efficient operation of the price system.

One thing, of cour.., that maritet news cannot do is to insure
that the information will be used with equal intelligence and
skill by both the buyers and sellers who receive it.
{McCallister, 1950, p959)

4 Hedonic Price Analysis

The central theme of this research is the extent to which price
variations can be explained by variations in the lot characteristiecs.
Hedonic price analysis is seen to be a useful approach: here the price of
a specific lot of cattle is related to the characteristics of the lot for
sale. The value of the cattle is directly related to the value of the
meat obtained from the carcasses of the lot.

The use of product characteristics to examine price variation in non-
homogeous products is not new. Quality factors have been used to analyse
such price variations since 1928. Waugh(1928,1929) examined the impact
of quality variation on the prices of vegetables, while Clarke and
Bressier(1938) looked at the relationship between the price of
stravberries and their quality. However, their empirical analysis was
not given anw strong theoretical framevork until much later.
Houthakker’ .52) began to formalise the theory of characteristics dr mand,
although Lancaster is often taken to be tzhe founder of this extremely
useful branch of demand/price theory. Subsequently this 2nalysis has
been developed by Ladd in conjunction with others {Ladd(1978, 1982), Ladd
and Suvannunt, Ladd and Martin],

Many studies which have used the hedonic price methodology have been
concerned with the evaluation of various quality factors to improve the
ability of producers/sellers to make the correct production and marketing
decisions {0’Connell, 1986, Jarratt,1987, Wilson,1984). Knowledge of the
implicit value of certain quality characteristics of his product may
allow the producer to change his production and/or marketing techniques
b Fivnrnuns hie rarFnene Thaca mmlit\} characteristice mav take on
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‘different values in different segments of the market. The producer can
then offer the most appropriate product for specific sections of the
- market. ,
Hultiple regression analysis has been used exclusively to estimate
hedenic price functions in published empirical studies.
A hedonic price fuaction is a reduced fouw equation, wiich shows how the
endogenous variable, price, is determired by exogenous variables. A
reduced form equation does not directly describe economic agents®
behaviour but instead reports the results of their behaviour on price.
No specific functimnal form is suggested by theory and this is therefore
& matrer for empirical determination. ‘
The general form of the equations estimated is:
B, = zxi j{’ 3 ey

whers By is the price of the heterogeneous product i

xij is the quantity of the jth characteristic (homogeneous)

contained in one unit of product i

pj is the marginal implicit price of characteristic j

and ¢ i is a random disturbance term.

The addition of a constant term to the above relationship can be
justified if the characteristics are measured relative to some standard.
Thus the coenstant term becomes the price for that standard produnt, with
the implicit prices being interpreted as premiums and/or discounts around
this standard.

Thie estimated aguaticn then becomes:

Py =pg * 2pg¥y5 v ¢y
with Pi and ¢ 4 3 defined above,

Xij being the difference in the quantity of the jth characteristic
provided by the ith product compared to the quantity of that
characteristic provided by the standard product,

P, being the price of the 'standard' product
and the p f being the premiums and/or discounts associated with a unit

change in the amount of characteristic provided compared with the

standard.

The charsc .eristies which could be expected to have an effect on the
price of a lot of cattle pertain to the quality and amount of meat
yielded by the animals in that lot as well as conditions surrounding the

praee. ey R ¢ & PP, o e strvrevmeroney b e e osbrrerivr PRy, |
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primari 13' with the information contained in LMRS reports, the
characteristics used in the hedonic price function are zestricted to
those reported by LMRS, age/sex type, average weight and fat of the
animals in the lot, whether grain-fed, the number of animals in the lot
and the date and place of the sale,

The primary questions this section of the analysis addresses is whether
the valuations of the characteristics are uniform throughout South-East
Queensland; how these valuations vary between sex/uge categories; and
vhether they have been relatively constant over time. :
/his analysis may also be of use to individual producers insofar as it
estimates “he specific valuatior of the characteristics of the cattle.
For example, the analysis may find the implicit value to the producer of
an extra millimetre of fat cover or an extra kilogram of weight on his
cattle.

5 Heasures of Market Efficiency
In theoretical economic analysis, the efficiency of a given market is

measured against the benchmark of the perfectly competitive market and
prices are compared with those unobservable equilibrium prices. This
analysis is not useful for any applied analvsis. Efficiency in the real
worid will be revealed instead as a rela:. - measure, considering one
market's efficiency against that of another. So it is here.
Stigler\1961) saw the variation or dispersion of prices as a measure cf
inefficiency. However, because of thé heterogeneous nature of the cattle
market, there will always be a range of prices traded, not just one
single price. Thus variations in prices cannot b taken on their own as
a2 measure of inefficiency.

For the purpuses of this analysis, an indicator of efficie:c- used is the
unexplained variation in prices, that is, the portion of price va:iation
which cannot be explained by variation in the characteri.tics of the lot.
The percentage of total variation explained by the estimated equations
for the different sex/age categories, auction centres and time periods is
interpreted as indicating the rclative pricing efficiency of these
sectors of the market. However, because not all factors which could be
relsvant Jre included in the estimated relationship, some care must be
taken in interpreting these results. Fcr example, by using the
incomplete nodel and using the explained variation as indicative of
pricing efficiency, the assumption is that the omitted characteristics
wriitd avnlain a eimilar oronortion of poice variation throvzhout time.
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across the state and for different sex/age cacegories. Caution must also
be used in interpreting the adjusted coefficient of :stutaination as the
true variation in prices explained by the variables considered.
Variatiosn may also be caused by the abilities of market reporters to
estimace liveweight and fat depth accurately.

6 Data

The data on which this project is based have been supplied by the
Livestock and Meat Authority of Queensland (LMAQ). Some problems are
anticipated with the data because of the way in which they are collected,

Liveweight, in kilograms, is estimated by warket reporters at all the
centres analysed. There may be differences, as noted above, between the
auction centres caused by differing estimation abilities among the market
reporters. One of the main assumptions of cordinary least squares
regression analysis is that the data for the independent or explanatory
variables are without error. This assumption is obviously violated in
the present study. A consequence of this is that the estimates obtained
for the coefficients of the characteristics, that is, lhe implicit
marginal prices may be biased.

Bias, stemming from errors in measurement of the amount of each
characteristic possessed by the lot of cattle may be reduced by treating
the independent variables for weight and fat, where measurement errors
are anticipated, as categorical rather than continuous variables. As
shown in Table 2, weight and fat are reported as a weight range and fat
score. From discussion with LMAQ personnel, it seems likely that, for
some market repcrters, each lot will be appraised with these ranges in
mind. Rather than estimating weight and fat depth to the nearest
kilogram and mi'limetre, they may instead choose the appropriate weight
range and fat score into which they judge the animals to fall and record
a weight and fat depth which lies in that range.

1f this is the practice, large errors will exist in the data vhen the
continuous variables are used for estimation purposes. However even f
this is not common practice, the use of categorical variables may sti.l
be preferred. From the viewpoint of minimising measurement error, the
reporters are believed to be accurate in allocating the animals to the
correct range or score. Errors in measurement would therefore be
reduced.
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& possibly more convincing argument in favour of the use of categorical
variables is found in the buhaviour of buyers: they purchase cattle with
a specific end-market in mind. For example, they have contracts to fill
for export markets which specify the type of meat and cuts required.
These specifications are generally stated in broad weight and fat range
terme and the live cattle are bought accordingly. The units in vhich

buyers pay is cents per kilogram liveweight. The price received for the
end-product is in cents per kilogram carcass weight or weight of cuts.
So, assuming away any differences in dressing percentage or meat yield
between animals in the same weight/fat class, the price that the buyerd
are willing to pay, on a cents per kg basis, should be telaz.ive‘ly
constant for animals in the same weight range (Diagram 1).

Price (cfkg)

» l
=
ot AR

« e s o s
e ® ¢ 8 & & s 3 & &

« + o »
s * e e e + @

{) 370 450 500 550 Liveweight
(kg)

Diagram 1 Possible price/weight relationship for steers

This assumes, however, that the weight ranges used in the market reports
correspond to the weight ranges usezd by the buyers. As the weight ranges
used by LMRS correspond closely to those used by AUS-HEAT, and AUS-MEAT
have chosen their ranges following discussions with all sectors of the
industry, it would be hoped that this assurption is valid.z

2 Mgcussions with processors suggest that the ranges used
for price reporting are similar to those used for their buying
purposes.
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The weight and fat variables used in the analysis below, therefore, will
take the form of categorical variables, with a different variable
representing each weight class or fat score.

7 Methodology

The empirical section of this study deals with the analysis of individual
1ot data and the explanation cf variation in prices by variation in the
characteristics of the lots of cattle. The analysis will be by necessity
at a fairly disaggregate level.

7.1 Disaggregation across form

Careful attention has been paid to the extent of disaggregation across
formc of slaughter cattle.

As Yuellbauver (1974, p980) warns:

careful attention should be paid to cross-sectional
disaggregation. As far as possible, markets should be broken
into segments based on commodity groupings which make it 1ikely
that their consumers have similar MRS and these segments should
be studied separately.

Extending this to the current context, it will be necessary to split the
commodity groupings in such a way that the marginal rates of technical
substitution for the different types of animal are similar for meat
processors. For example, an extra millimetre of fat on a yearling may be
worth a lot more than an extra millimetre of fat on a heavy steer. The
proper disaggregation will allow the correct identification of the
implicit marginal prices of the important characteristics. Failure to
disaggreagate may lead to biases in the estimates found for the implicit
prices.

The broad division in the slaughter cattle market is on the basis of
vhecher the animal is primarily for export or domestic consumption. The
most important determinants in this division are the age and weight of
the cattle., Domestic tastes, as contirmed by Kingston et al (1988},
favour meat coming from young cattle, less than two years old. The
market for vealers, yearlings and light steers and heifers is therefore
dominated by local demand. The export market is primarily concerned with
heavier and/or clder animals. The sectors dominated by exports are bull
meat, cow meat and high quality heavy steers, the Jap-Ox market.

However there are carcass types in the middl. ranges of weight and age
which can be used to satisfy either export or local demand. These

jpelude the heavier heifers which may be consumed here or exported to the
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US, young cows which can be used similarly and medium weight steers which
can 86 to satisfy local or export demand. Individual carcas.e«s may even
be used for both markets, For example, heavy steers (450 550kg
iiveweight) provide several cuts, some of which are suitable for dowastic
consumption and some for export.
Despite the danger in considering the different sectors of the market as
distinct markets (Cochrane 1957), the following groupings, as defined by
LMRS categories, were used for the analysi53:

. yearlings

+ heifers

. COws

. Steers
It is recognised tns there s & high degree of substitutability (or end-
use overlap) between certain of these groups. For this reason, tests for
equality will be carried out on the estimated coefficients for these

categories.

7.2 Disaggregation across time

A heconic price function 3s a reduced form equation. “hat is, both
supply and demind factors are implicit in any relatiouship estimated.
Thus any change in thess supply or demand factors may lead to a shift in
the coefficients of the characteristics included in the price function.
These implicit prices can be interpreted as grade price differentials
vhich change with shifts in the supply and demand for different grades
{Tomek and Fobinson, pl38).

Thus the aggregation of several years of data, during which time there
may have been significant shifts in supply andfor demand, may lead to
aggregation bias. In most applied work, hedonic functions are estimated
for a rumber of discrete time periods, allowing for a change in the
marginal implicit prices between periods (Jordan et al, Wilson,
0'Connor). Estimation of one function for all time periods is to
constrain these implicit prices t. e constant over time. This is a
hypothesis which must be tested.

Hedonic price functions are estima*zd for ‘hree sub-periods, each
covering four weeks in Occoler of 1986, 1987 .nd 1988.
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7.3 Disaggregation across space

In addition,it may not be valid to aggregate the data across auction
égx’itres‘. It is possible that the value of different chavacteristics
yaries acrogs the region. This is more likely for the categories of
animal which can either be exported or consumed locally f{eg. heifers).
Some saleysrds may be identified as selling to predominantly domestic
works while others may be more criented to export works, « If such a
difference in valuation were found to exist, this itself ¢ou d be taken
as a sign of inefficiency. If the valuation were higher =t one yard,
then market forces should cause a change in the price to equalise these
valuations, -
Again this is a hypothesis which must be tested. If the value of
characteristics is found to be constant throughout the region, them the
data can be aggregated to allow further analysis, for example, of the
effect of auction centre size on pricing efficiency.

The major saleyards of Toowoomba, Brisbane, Warwick and Dalby in the
south~east region were used for the analysis, with a hedonic price
function estimated for each auction centre.3

8 Analysis and Results
Two functional forms were estimated initially to find the most
appropriate form for these cata: linear and semi~log linear. ’
T:at is: Pi = Bo + leli + BZXZi + ...
> and logP, = By ¥ ByXyy ¢ BZXZJ'. + ...
The advantage of the second form is the Bj coefficients can be readily
idencified as percentage premiums or discounts. However this
interpretation is less clear when the variables are, as in this cave,
dummy variables (Halverson and Palmquist). Preliminary analysis
suggested that the linear form is slightly better in explaining the prive
relationship and this is used throughout.
The model estimated for all four types of catile, for all three per- >ds,
for all eight saleyards is as follows:

Pi =q + Ziji. + IO, 0G4 I‘NLOTi ¢ ;:nm'rm

3 k7 ik
where P, is the price paid for the ith lot (e/rg)s

a is the estimated price (c/kg) paid ¢ a lot of
cattle of the "standard' form;
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W,. are the j dummy variables used for the j 'non-
S%Qndardf weight classes;

#. are the prewmiums or discounts associated with
+

ese weight classss as compared with the 'standard';

F;, are the k dummy variables used for the k 'non-
standard' fat scores;

®  are the premiums or discounts associated with
tﬁése fat scores as compared. with the ‘'standard’;

Gi is the grain-f:Jd dummy;

Q is the premium associated with a lot being grain-
fed;

KLOTi is the number of animals in lot ij

I is the average premivm associated with an
incremental increase in the number of cattle in the
lot;

T are the three time dummy variables associated with
the 2nd, 3rd and 4th week of each period;

n o are the average change in the price of the
‘standard’ animal in the ith week as compared to the
first week,

The standards used are:
for yearlings, weight class 1 and fat score 3
for heifers, weight class 1 and fat score 3
for cows, weight class 3 and fat score &

for steers, weight class 5 and fat score 4.

8.1 Relative efficiency of the reported saieyards

The variation in prices explained by the abov: relationship, as measured
by the coefficient of determination, is generally greater in the three
Toowoomba saleyards and at Cannon Hil!l in Brisbane (see Table 3). These
are the four largest of the yards examined an. appear to be the most
price effirient on the basis of price variability explained.

This finding is consistent with 2 priori reasoning and with the results
of eariier work, such as McPherson(1956), who have found that price

discovery tends to be more efficient at larger centres,

&'The higher coefficients of de.ermination at Toowoomba «nd
Brisbane could also be related to the experience of the market

o et B ey el el e L ouw W
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It should bg noted that, although the coefficient of determination is
‘higher at these yards than elsewhere, the degree of explanation is not
high: in. 1988, over 20 per cent of price variation is unexplained.
A factor which may explain the low explanatory pover of the relationship
at Dalby and Warwick, particularly for yearlings, is the larger element
of store cattle trading at these yards.

8.2 Relative efficiency of different sectors of the cattle market
Yearlings, the only sector exclusively domestic in nature, has by far the
lowest explained variation in prices, with 1less fthan half of price
variation explained in most yards by the relationship (see Table 3), In
the domestic market, other factors, not incorporated in the analysis,
such as the breed of the animal may be important.s Again, the purchdse
of yearlings for store purposes may be confusing this sactor, as
indicated in the reduced discount on low fat-score yearlings at the
'store' yards of Dalby and Warwick in some periods.

The best explanation of price variation is found in the export-dominated
sectors, cows and steers. It would appear that the export sector is mora
price efficient than the domestic sector, at least in terms of the
characteristics recovied by the LMRS.

8.3 Relative efficiency over time

There is a general tendency for the explained variation in prices to
decline over time, particularly between October 198/ and 1988 (see Table
3). This apparent decline in efficiency may be attributable to an
increase in lot-size with a likely associated increase in the
heterogeneity of lots offered for sale over that period Thie was caused
by an increased requirement .or residue testing, following the pesticide
gcare in July 1987, An increase in lut-size has the effect of lowering
totsl testing costs, but this appears to be at the expense of reduced
pricing efficiency.

8.4 Impact of individual characteristics on price

2.,4.1 Reight

The eifent of weight on price varies across the four types of cattle
considered, with weight being a more consistently significant factor in
price determination in the market for steers and heifers (see Tables 4~

-
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7). Weight appears to have some effect on the price of cows (Table 6),
with lighter cows suffering a discount. However, this effect is not
consistent across yards. Weight has only become significant for heifers
in 1988. This change, with a premium paid for low weight heifers, may be
partly explained by the importance of the Korean market in this sector in
1988 (see Table 5).
For steers, there is a clear pattern of preference for very heavy animals
with discounts associated with the lighter classes. These are most
pronounced in 1986 and 1987 (see Table 7). In 1988 the discounts were
substantially less. Indeed, the weight coefficients were insignificant
for steers in 1988 for all yards other than Toowoomba. Discounts have
fallen over the three years, the most marked reduction being in 1988.
This may be because of the weakness of the Japanese very heavy steer
market during the last quarter of 1988.
This positive relationship between weight and price is at odds with the
findings of Park(1979), Todd and Cowell(1981) and Hall(1981), the first
two finding an inverse relationship and the latter no relationship
between weight and price. Todd and Cowell (1981, p44) did note that
their analysis was for predominantly domestic trade animals and if

export buyers had entered the market strongly, then a positive
{c/kg) weight-price relationship could have been established.

Park's analysis was also for primarily domestic animals while in Hall's
study the range of weights studied was small.

R.4.2 Fat

In contrast to weight, fat depth as indicated by the fat score has a more
consistent effect on price for all four types of animal, with discounts
associated with overly thin or overly fat animals, the most desired
animals being of fat score 3 or 4 (see tables 4-7).

This is consistent with the findings of Park(1979), Todd and Cowell{1981)
and, particularly, Porter and Todd(1985).

The amount of discount varies between the four categories of animal, with
low fat cover yearlings suffering a lesser discount than low fat cover
heifers, cows or steers.

Digcounts for either too lean or too fat cattle are clearest for crws
{Table 6). For steers, only in some Toowoo »a sales do too fat animais
suffer a discount, while there is consistent disounting of animals beiocw
fat score & (Table 7;.
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8.4.3 Type of feed

This varisble is not applicable for cows or for the saleyard of Warwick
where there are no grain-fed animals reported.

This effect does vary, surprisingly, between yards and between cattle
‘types (Table B). For yeailings, the premium for grain-fed wnimals is low
and is often insignificantly different from zero. For heifers, there is &
clear premium, reflecting not only the increased price which may be
obtained for the end-product but also the premium that bi;‘yers will pay as
a guarantee against unexpected pregnancies .,6 For steers, the premiums
astimted for different yards are highly variable. This variahility m@%
not be real - there is a high correlation between fat score, weight and
type of feed which may cause estimation problems at individual yards.
This potential statistical problem warrants more work.

B.4.4 Number din the lot

Generaily, lot size is found to have a significant effect on price when
the cattle sold are cows or steers, with this effect more pronounced a;;
the smaller/more distant saleyards (see Table 9). The size of th%
coefficient varies between yards, between types and over tine, Only at
Dalby and Warwick was there found to be & lot size effect for yearlings
and heifers and this was highly variable over time.

The size of the coefficients is in line with that found in other studies
(Hogan and Todd(1979) and Todd and Cowell(1981)),

8.5 Equality of implicit prices of characteristics over spuTe

&.5.1 Height

The degree to which implicit weight premiums and discounts can be
considered equal across space varies with the age/sex of the cattle. For
steers (Table 7), the coefficients estimated for the Toowoomba yards can
be taken to be approximately equal, while Dalby has nonsistently higher
discounts for lighter cattle. For cows (Table 6), even within Toowoomba,
there are significant differences in the values placed on the different
weight classes. In 1988, when weight became a significant factor for
heifers (Table 5), the implicit discounts for heavier animals were quite
sniform throughout the region. Warwick, with its larger store market
component, appears to have lower penalties on heavier yearlings (Table

_6 If a heifer is not obviously in calf at the time of
auction, the three months minimum which has been spent at the




N

Ao

| &, Weight is not often a significant Sactor for yearlings but when it
is, the size of the coefficients is reasonably steady across the other

i

Threa lyard’s stand out as being different, at least in some periods.
These are Dalby, Warwick and, to a lesser extent, Cannon Hill. It is
eclear that at these yards lower fat score animals attract a less severe
price discount compared with Toowoomba. Fat scores seem to attract
gimilar discounts at the three Toowoomba yards.

§.6 Equality of implicit prices of characteristics over time

8.6,1 Weight

The coefficients on the weight variables did generally change over time.
For steers (Table 7), there was a decline in the discounts associated
with cattle other than very heavy steers, particularly evident for the
lower weight classes. For heifers (Table 5), weight was not an important
determinant of price in the earlier two years but in 1988, there was a
dramatic change with weight becoming highly significant. This may be

because of the stronger export component coinciding with the reopening of -

the Korean market. The market for heavier weight yearlings is too thin
to draw any conclusions (Table 4). For the medium weight yearlings,
there is some evidence of a rise in the premium but this is not
gtatistically significant. For cows (Table 6), the effect of weight on
price is too variable to allow any conclusion to be reached,

8.6.2 Fat

The discounts associated with different fat scores have stayed more
constant over time, with only a slight shift in favour of less fat cattle
peing apparent in 1988, particularly for yearlings. The extreme
discounts given at some yards have obvicusly varied over time. These
have been found mainly in the thinly traded sections of the market,

8.7 Equality of implaicit prices of characteristics across form

8.7.1 Weight

It ig c¢lear from the above that the discounts and premiums associated
with the four types of animal considered vary widely. For steers, light
woight enimals attract a price discount while, for other cattle, the

.. T .. T T N L. . . . . .




e 18
The wsfféct of fat score on drice is more uniform with low fat score

- cattle Mi‘ng; particularly penalised. For younger cattle, yearlings and

heifers, the discounts associated with low fat score aonimals are
significantly less than thosz received by underfinished cows or steers.
Price discounts for fut score 1 and 2 cows are generally a little higher
than for equivalent steers and while, until 1988, little penalty was
glm@&” on over-finished steers, fat score 53 cows do svifer a discount.
Fat score 3 and 4 are equally valued for yearlings with fat score 4 being

the most highly valued fat score for heifers, cows and stsers,

9 Suemary and Conclusions

There is evidence to suggest that auction centres in South-East
Queeansland are iswperfect in generating efficient prices, with larger
centres appearing to be more efficient than smaller ones.

Evidence of inefficiency can also be found in the differing valuation of
weight and fat characteristics across the region.

Over time, weight discounts appear to be less stable than fat discounts.
While market changes, local or overseas, may affect the weight categories
in greatest demand, and thus the premiums and discounts associated with
different weight classes, the amount of fat which is desirable is
probably subject to slower change, with a reasonable fat cover required
for ahelf-life, taste and other qualities.

The yesults suggzest that such analysis must be carried out at a
disaggregate level. The vavying price discounts/premiums associated with
different weight and fat levels for the different sex/age groups chosen
pean that any more aggregate analysis would not be particularly
informative. Indeed it could be argued that an even more disagyregated
analysis is required.

There appears to have been changes in the implicit value placed on the
different characteristics over time. There are also clear differences in
the valuvation of the characteristics at different yards.

The information content of the LMRS reports, as measured by the extent of
price variation explained by reported factors, is particularly weak for
the domestic yearlings market. Even for the other three sectors, there
is a large, and possibly growing, unexplained component in price
varistion. While some of the increase in unexplained variation may be
caused by the greater heterogeneity of lots, a side effect of the
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to identify the factors vhich may decrease this unexplained component of
price variation. Possible factors to be considered include breed type,
district of origin and position in sale.
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Table 3

Percentage of price variation explained in the four-weeck
period studied (October) as measured by the adjusted

coefficient of determination*

1 fpleyard Yearlings Heifers Cows Steers
’ % % % z

| Toowoomba 86 | 45 (161) | 72 (255) | 80 (458) | 83 (968)
Monday 87 | 44 (159) | 68 (187) | 86 (267) | 79 (516)
88 54 ( 76) 66 (160) 62 (240) 67 (510)
Toowoomba 86 | 55 (208) | 78 (149) | 83 (261) | 84 (606)
Toesday 87 | 41 (123) | 74 (133) | 79 (133) | 86 (374)
88 | 60 (106) | 73 (92 | 65 (141) | 70 (436)
v'faéwnqmba 86 51 (147) 70 {(119) 82 (184} 86 (465)
Wednesday 87 22 { 58) 77 (132) 60 (168) 84 (392)
88 61 { 39) 61 (111) 80 (126) 80 (392)
Brisbane 86 | 78 (164) | 79 (116) | 75 (188) | 50 (595)
87 | 79 (49) | 75 (149) | €6 (79) | 72 (159
88 51 ( 37) 77 ( 57) 59 ( 86) 63 (109)
palby 86 | 36 (226) | 65 (155) | 64 (209) | 69 (109)
87 | 37 (171) | 60 (187) | 70 201 | 79 (415)
88 o (174) 43 (175) 49 (140) 36 (529)
Warwick 86 4} (386) 57 (196} 46 (496) 73 (666)
87 30 (290) 44 (131) 59 (234) 65 (440)
g8 | 17 (351) | 23 (114) | &2 (252) | 31 (327

*  Numbers in brackets are the total number of lots traded in

period.
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Table 4

Yearlings:
a@stimated premiums and discounts associated with deviations in weight class

or fat score from the 'standard’ {weight class 1, fat score 3)

{c/kg)
Weight Class Weight Class Fat Score Fat Score Fat Score
Saleyard 2 3 1 2 4
Toowoomba 86 3.57** - ~-12,18»+ ~6.15%# -
Monday 87 1.28 - =~25.41%» =5.25%» ~-1.28
8¢ ~0.29 - - =5,11%* -
Toowoomba 86 2.17+ - ~18.81*~ -7.86** -
Tuesday 87 2.69* 3.24 - -4,72%* 0.16
88 4.56** - - ~5,09** -0.80
Toowoomba 86 3.21*~ - ~19.69** -5.07**
Wednesdzay 87 3.96*~ - 1.69 ~2.53 -
or 0.05 - - ~4 55 -
Brisbane 86 3.524* -14.,85%» ~2.63%x 2.686
87 - ~23.01** -4,03%# -
88 4.65 - ~9,59%» -4.56% 4.12
Dalby 86 2.59%» - ~5.00%* ~-4,02%* 0.04
87 4.54>+ - -10,25=%» ~4,43a* -
88 ~1.89 - -7.93 ~3.58 -
Warwick 86 1.46*= 4,88 ~16.07** ~6.06** 4, EQnn
a1 0.13 3.57 -9.51%= -2.58"* 2.15
88 ~-0.17 -3.01 ~§.33%* -3.21*= 3,998

* indicates significant at 5% level
** indicates sigmificant at 1% level




Table 5

Heifers:

estimated premiums and discounts associated with deviatispns in weight class

or fat score from the 'standard’

{weight claszz 1, fat score 3)

{c/kyg)
Weight Class Weight Class Fat Score Fat Score Fat Score Fat Score
Salevasd 2 3 1 2 4 5
Toowoomba 86 ~2.02%* 0.08 ~12.60** ~8.42%e 4,67
Monday 87 -0.50 4.84~ ~12.21=+ =-8,17%» 1.65% -

88 ~5.29%* -4.46* -23.50** ~8.68%* 2.21* -8.23*

Toowoomba 86 -0.81 5.76** ~23.59#» -9,.68*« 3.18* =
Tuesday 87 -1.73 0.70 ~23,70** ~8_Q7 s i.a1 -12.13*

88 -5.72%* ~7.86 * - -6,06** 2,98+ ~-4,55%
Toowcomba 86 ~0.04 0.02* - -6,66** 2.18 -
Wi>dnesday 87 0.56 - ~22.33%* ~5,94% 1.83+ -5,16

88 =-3.80** =17.91#** - -8.,83%x 1.81 -
Brisbane 86 ~0.46 - ~22..0%% -4.50%* -2.30%

87 =3.43** - ~14.47** -4 ,17%> 2.09= -

88 ~5.68%* -8,13» =15,15* ~5.,97%* 0.13
Dalpy 86 ~3.92*> -7.36* ~14.64=* -6,60%* 6.87%* -

87 -1.00 2.94 ~15,50%* -7,54 1.36 -

88 -4.18%* ~11.66%* - -5.91xs 3,10
warwick 86 -1.12 -0.60 =17.39%» -8, &30n £.42%~ -

87 -3.60 ~14.02* -16.36%* ~5.93» 1.37 -

88 ~5.59 ~7.07 ~20.82%= -4.25 2.72 -

* indicates significant at 5% level
** jndicates significant at 1¥ jevel




estimated premiums and discounts associated with deviati
or fat score from the 'standard’ (weight class 3,

Table 6

Cows:

fat score 4)

ons in weight class

» jndicates significant at 5% level
«* indicates significant at 1% Jevel

{c/kg)

: Weight Class | Weight Class Weight Class | Fat Score Fat Score Fat Score Fat Score
Salevard 1 2 4 1 2 3 5
Toowoomba 86 ~11.08%* -3.96%* 1.13 ~23.69%* -13.64% -1,20% 7,954+

wonday 87 -35.26%* -1.67+* 1.48 ~21.03%* ~10.44** ~3.76%+ -4,02%
8 9.69+* -1.47 -2.50% -21.61%+ -9.31%+ -2.67%* -4.70%*
Toowoomba 85 -12.04% -6.24% 1.33 ~21.86%* -13,35%* 7,07 -18,03%*
Tucsday 87 1.84 -1.97%» -2.86 -21.83%* ~15.07¢* -4.,22% -8.93#+
84 4.02 0.50 1.32 -25.30%* -11.50% 4,67 -6.44%*
Toowoomba 86 -2.24 ~3.86%* 1.22 -30.59%+ -15.13%* -1.79%* -22.30%*
Wednesday 87 -5.30 ~3.17% -3.13 -14.23* -10.17** -3.30%* -6.36+
88 -3.68 -0.53 1.21 -23.63%* ~12.28** -1,94%* -10.55%* |
Brisbane 86 -3.39 -1.73* -1.39 20,70 | -13.61% -5.54%" -
87 -1.25 -0.61 -33.47% ~17.69%* -9.24%* -3.99 -0.32
88 . 0.79 - -23.31%+ -14.73%* 6,560+ | -10.12**
palby 86 -26.727* -2.16 ~11.76%# ~20.23%* _14,17% -6.66%* 6310
87 0.73 -2.17 -11.3¢ -25.68* ~14.39%+ -5.62%* -2.82
88 -44.85% -0.05 -9.91%+ ~28,02%* -10.56** -6.38%% 351
warwick 86 ~7.50%* ~2.87%* 1.43 et | .9 | -a0ess | 5.9 |
87 -4.57%¢ -1.15 0.39 -15.30%* -7.554% 4670 | -0.16
88 -6.29% -3.42%* -1.76 -10,83%+ -7.04%% -2.82¢ | -3.10




Table 7

Steers:
estimated premiums and discounts associated with deviations in weight class
or fat score frcm the 'standard' (weight class 5, fat score 4)

{c/kg)
Weight Class | Weight Class | Weight Class | Weight Class| Fat Score | Fat Score | Fat~SCOre‘f Fat Score
Saleyard 1 2 3 4 1 2 ‘ 3 : 5
Toowoomka 36|  -9.95% -11.40%* -8.56%¢ 3.51¢% | -36.51*% | -11.89*= | -5.72%* | -5.75
Monday 87|  -9.60%* ~8.08%* -5.51%% -2.05%% | -11.84%= | -B.54** | -2.48%* | ~3.26
88 0.67 -2.70%+ -3.65%* 2,13+ | -22.54%x | -10.83% | -4.78%* «
Toowoomba 86|  -12.39*~ -12.84%* -10.78%* -5.32%+ | -20.95% | -13,33*> -5.58% | -6.74
Tuesday 87|  -8.97+* -8, 8% -4.62%* —2.450% | -23.08%% | -8.28%% | -3.16%* -
88|  -0.24 3,420 -5.51%* -2.39%= . -12.20%% | -2.81%% | -10.97%
Toowoomba 86|  -13.75%* -12.52%* -9.99%+ 4,265 | -27.43%% | -~11.05%% | ~5.76%% | -7.30%]
Wednesday 87!  -10.69%* -8.92% -4,81%* ~1.79%% | -18.80%* | ~5.40%% | -2,31%* | ~3,77%
ggl  -1.75% 4,170 -4.08** -2.23*= - ~g.24%% | -3.36%% |  -6.,20%
Brisbase 86| ~10.54%* -8.94% -6.56% -2.81%% - -9.47%% | -2.86%* | -3.06
87|  -9.25% 8,19+ -7.16%* -4.06%* | -19.72%% | -B.21%+ | -3.23%= -
88 0.77 0.01 -0.38 -0.16 - -13.00% | -3.33% | 1.3
Dalby 86| -17.47+ -15.03%* -11.49%% T _6.10% | -10.53% | -7.56%% | -8i36%s | -4.18°
87 9,98+ -9.45%s -6.81%* -3.89% | - -7.45%% | -3.40% | 4,15
88 0.13 -0.97 -1.65 -0.73 - -g.10% | ~3.64% | -0.79
: : - ~ : e
warwick 86| -15.73** | ~12.05% |  =7.65%% |  -4.67%% | ~15.19%~ | -10.02*~ | -
87|  -9.07** |  -6.21%= [  -4.23*r |  -1.87** } -18.35% | -6.43%» 3 -
88|  -0.98 . -2.65 s | taee | e | 691 | -
| © o e ST *

* indicates significant at 5% lewel . .
» indicates significant at 1¥ Iewsk e
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Table 8

Estimated prémiums associated with grain-fed animals

{e/kg)
Sateyard , Yearlings | Heifers Steers
| Toowormba 86 | 0.58 5.29%% 2.09%%
Menday 87 -1.11 3.90%* -0.22
86 2.76 6.81%* 1.99%%
- Tagwoomba 86 1.85% 4.57%% 0.76
Tuesday 87 2,99* ' 4 BO** 1.315%%
88 4.27%% 5.00%* 1.62%%
Toavoomba 86 1.82# | 4, 58%* 0.78
| wednesday 87 | 0.10 5.28%* 0.46
88 1.79 5. 40%* 1.22%%
Erisbane 86 5.28%% 5.59%% 3.71%*
87 *.82 1.74%% 1,90%*
gy 1.37 4,32%* 5.54%%
Dalby 86 2.03%% 3. 40%* 1.15%
| 87 (.60 5. 49%* -0.25
88 -1.27 R 11%* 2.43%%

* indicates significant st 5% level
*% indicates significant at 17 level
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Table 9

Estimsted premiums associated with a unit increase

in the number of cattle in the lot sold

{c/kg)
| saleyard Yearlings | Heifers Cows Steers
}‘ .‘,»k‘.f,ﬁ o - : : o
| Toowsomba 86 |  0.27+ 0.05 0. 15% 0,17%%
' sl o.n 0.C4 0.28%+ 0.22%%
' Toowoomba 86 |  -0.18 0.01 0. 16%* 0.15%
88| 0.17 0.10 0.02 0.09%*
| Toowoomba 86 |  -0.05 -0.01 0.25%+ 0.07
| Hednesday 87 |  0.12 0.16% 0. 45%* 0. 19+
| 88| -0.20 0.09 0.17 0.19%
| Brisbane 56 |  o0.26%* 9.30% 0.21 0,194+
| £7| -0.08 -0.03 0.62%* 0. 174+
8| -0.07 0.10 0.33 0. 29%+
| vatby 6 | 0.23% 0,16+ -0.02 0.10%
| 87 0.02 0 21## 0.33%% 0. 14%*
88 | 0.40%* -0.M 0.15 0.05
| Warwick 86 |  0.520 0.83%% 0.664%+ 0.64%*
| 87 0.45%* 0.28 0,514 0. 57%+
88 0.17 ~0.11 0.54%% 0.71%*

# indicates significant at 5% level
*% indicates sigaificant at 1% level




