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ABSTRACT

This study analyses appraisal, measurement and price data for

8,500 binned wool lots in an examination of some of the factors

affecting wool valuation and price formation. The study explicitly
considers:
i The sources of binned wool price variation and the extent

to which these prices are explained by appraised and measured greasy
wool characteristics.

2 The relative economic importance of greasy wool character-
istics.

78 Relationships between appraisals and between appraised and
measured wool characteristics,

4, The effect of economic circumstances on appraisal,

5., The effect of objective measurement on total income and
the equity of income distribution among growers.

The study provides evidence to support the conclusion that the
present wool auction system has a number of inefficiencies and suggests
that the introduction of objective measurement into wool marketing could

improve this situation.
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CHAPTER ONE

INTRODUCT ION

1:3 THE NEW ZEALAND WOOL INDUSTRY:

New Zealand is the world's third largest wool producer and second
only to Australia as an exporter of wool. In the 1971/72 season New
Zealand wool production was 322.3 thousand metric tons greasy, 127 of
the world total.1

The New Zealand wool clip is predominantly crossbred in character,
about 84% being 50's and coarser, l4%% being 52's to 58/60's and only 1%
being 60's and finer.2 This is a reflection of the breed composition of
the New Zealand sheep flock which consists of over 807 Romney or Romney-
cross., The bulk of the New Zealand clip is sold at auction in New Zealand
and exported in the greasy state; local mill consumption accounts for
only a small proportion of the total clip. The major use for New Zealand
crossbred types is in non=-apparel products such as carpets, blankets and
industrial and furnishing fabrics.

In the June year 1971/72 raw wool exports, valued at $223m,
comprised approximately 18% of the total value of New Zealand exports.

New Zealand has always depended on pastoral exports to finance its growth
and development and since the 1850's wool has been its most consistent
export. From 1900 to 1964 wool consistently earned one-third of New
Zealand's export receipts, although its contribution has dropped in recent
years to about one~fifth, Furthermore, the structure of the sheep industry
in New Zealand means that wool is not only a major contributor to overseas
earnings in its own right but is also a major factor in the profitability

of lamb and mutton production (worth $145m in overseas earnings in
1971/72).

NEW ZEALAND WOOL MARKETING:

Prior to the establishment of the New Zealand Wool Marketing
Corporation in 1972 there was no controlled marketing of New Zealand wool.
The new Corporation has sought the power to acquire the total New Zealand
clip and market it in the growers' best interests. However, the

Corporation's marketing scheme will not be introduced until 1975 and

1. New Zealand Wool Board; 28th Annual Report, 1972,

2, New Zealand Wool Commission; Statistical Analysis of New Zealand Wool
Production and Disposal, 1971/72 Season.

3. New Zealand Wool Board; op.cit.



during the 1973/74 season there will be little change in the present

selling system.

Under the present system, growers market their own individual clips

at auction in New Zealand or the United Kingdom, or they sell privately

(see table 1).

at auction in New Zealand, most of the clip is sold in this way.

private selling has increased substantially in recenk years.

Analysis of New Zealand Wool Disposal

TABLE 1

While there is no compulsion on a grower to offer his wool

However,

: Thousand Metric Tons

Sold and Percentage of Total Sales by Method of Sale.

Method of Sale 1967-68 1968-69 1969-70 1970-71 1971-72
Mokt % k.. 7 ok, % Imdkit.s % Imik.t. %
Sold at Auction 244 ,1174.41235,817L.0({225.3]69.1(220.6(66.0/213.9(65.8
Growers' Shipments | 9.1| 2.8 9.1} 2,2 9.,2| 2.8 7.5| 2.2| 6.6/ 2.0
Private Sales 26.4| 8.1 36,2|10,9| 43.2{13.3]| 52.8]15.8] 53.6|16.5
Slipe, Sheepskins | 47.6(14.7| 50.4(15.9| 47.6|14..8| 53.8|16.0| 50.5(15.7
Total 327.3 331.5 325.3 334.,6 324.6
m.k.t, = metric kilo tons
Source: New Zealand Wool Commission; op.cit.

At auction, growers are assured of at least a minimum price for
their clips through the operation of the floor price scheme administered
by the Wool Marketing Corporation., Provision also exists for the
application of floor price protection to wools sold privately, provided
certain conditions are met.

The grower selling his clip at auction does so through a broker with
instructions for one or more of the four methods of presentation for sale:
reclassing, interlotting, binning or selling as delivered by the grower.
Reclassing is the term given to the practice of classing entire clips in
a broker's store rather than in the shearing shed; this is often done
with large clips. -Interlotting is the practice of combining different
growers' lots to form large lots of the same wool. Interlotting is purely
a lot building process and an important feature of it is that the original

bales remain intact with the respective grower's brand on each bale.

4., Over the last five years the percentage of private sales has doubled
and in the 1971/72 season these sales represented 16.57% of all the wool
sold in New Zealand. There has been a corresponding decrease in sales
at auction from 74% in 1967/68 to 66% in 1971/72 and growers' shipments

have also declined over the same period (see table 1).



Binning is a process whereby large numbers of fleeces or oddment lots of
similar type, belonging to various growers, are classed into large, even
lines, This process, which brokers specialise in, makes the composite
offerings attractive to buyers. The final sale proceeds of the binned
wool are distributed equitably amongst the growers whose wool was

included in the binned lines.

1.2.1 The Place of DBinning in New Zealand Wool Marketing:

A reduction in individual clip5 size and an increase in the
variation of types within a clip are situations favourable to binning.
As flocks become smaller, the scope for culling and selection are
reduced and farmers with small flocks tend te buy in much of their stock.
For these reasons it would be expected that small flocks would be more
heterogencous and contain a wider range of wool types than larger flocks.

In New Zealand, most binned wool is sold in the South Island and
this is probably due to the practice there of buying in ewes each year to
produce fat lambs, These flocks would contain a larger range of wool types
than in farm-bred flocks.

In general it might be expected, therefore, that binning would be
prominent in areas with a high proportion of small dual purpose flocks,
especially where these are run with other enterprises and may not be as
effz2ctively managed as single enterprise flocks,

There has been a steady decrease in recent years in the amount of
binned wool offered at auction in New Zealand, from 447% of the total clip
five years ago to 347 in 1971/72 (see table 2). This has been due to
depressed prices and the growers' belief that additional costs incurred
in binning would not be recouped on the sale floor, and has been paralleled
by a corresPOﬁding increase in the amount of wool offered under growers'
own brands,

The quantity of binned wool offered in New Zealand varies between
selling centres from around a minimum of 207 at Wanganui to a maximum of
457 to 507% at Dunedin and Christchurch (see table 3). At these latter
two centres approximately 40% of all the binned wool offered in New
Zealand is sold. The number of binned bales sold is low in winter, rises
to a maximum between October and March, then declines to the end of the

season.

5; A 'elip' is all the wool produced by a particular property at a single
shearing.



TAULE 2

Analysis of Gressy Wool Scid at New Zealand Auctions by Mode

of offering Fxpresscd as a Percentage of Total Sales.
Season Total [ Reclassed Binned Interlotted Growers

M.Tons Sold | _FEM_ %o % %
1967 -68 244,800 26,928 | 11 | 107,712 | 44 | 14,688 | 6 95,472 | 39
1968 -69 234,300 25,7731 11 {105,435 45| 14,058 | 6 89,034 | 38
1969-70 224,100 24,651 | 11 98,604 | 44 | 11,205]| 5 91,881 | 41
1970-71 218,216 20,297 9| 84,515} 39| 10,930| 5 | 102,191 | 47
1971-72 209,172 112,500 6} 71,682 34 9,620 5 | T15,37)} 55

Note: Weight totals do not cross add due to rounding.

Source: New Zealand Wool Commrission; op.cit.

In the North Island, where growers' brands predominate, the
proportion of binned wool to total sales is highest in the winter and
lowest in the January/March quarter, However, in the South Island,
where there is rather more binning, this proportion reaches a peak in
the April/June quarter and is lowest in winter. Apart from this pattern,
South Island centres generally show a rising trend in the proportion of
binned wool to total sales during the year and North Island centres a
declining one (see table 4).

An explanation for this situation is that most crutching wools
are sold in winter and much of this wool would be binned due to its
small volume. In the North Island the main clip is sold after Christmas
and consequently the proportion of binned wool is low during January/
March because the bulk of the fleecce wool is sold as growers' lots.

In the South Island a similar situation occurs in winter but, because of
the popularity of fat lamb production, a large proportion of the main
clip is Southdown. Most, if not all, of this Southdown wool is binned
and consequently the proportion of the clip binned reaches a peak in
the South Island at the time when it is at its lowest in the North

Island.

1.2,2 The Auction System:

Although wool auction sales in New Zealand are legally public
auctions, they are attended only by recognised wool buyers who buy
wool at the sales in fulfilment of orders of their principals or on
their own behalf. Teams of buyers travel from selling centre to
selling centre in rotation and at each sale value the wool on display
and set their 'limits'. These limits represent the maximum price the

buyers are prepared to pay for each lot. At the auction sale itself



TABLE 3

Analysis of Binned Wool Sold at New Zealand Auctions Expressed as a Percentage of Total Sales in Each Centre.

Centre |Auckland | Napier | Wanganui | Wellington | Christchurch | Timaru | Dunedin | Invercargill| North | South
P Island | Island
% % % % % % % A % %

1967-68 39 33 21 37 57 52 58 56 34 56
1968 -69 37 36 23 36 56 53 58 59 34 57
1969-70 36 36 24 35 55 53 56 54 34 55
1970-71 34 32 21 32 54 46 51 36 31 47
1971-72 29 30 19 29 52 40 46 26 28 41

Source: New Zealand Wool Commission; op. cit.

TABLE &
Quarterly Aﬁalysis of Binned Wool Sold at New Zealand Auctions.
% of total binned wool sales % of sales in each quarter
(2) (b)

Quarter 1967-68 | 1968-69 | 1969-70 | 1970-71 | 1971 -72 1967-68 | 1968-69 | 1969-70 | 1970-71 | 1971-72

Winter 2 2 2 2 2 45 45 41 41 37
North Oct-Dec 13 13 13 14 12 37 38 36 34 28
Island | Jan-Mar 17 17 16 16 17 30 32 31 28 25

Apr-June 10 8 8 9 11 35 33 33 30 29

Total 42 40 40 41 42 34 34 34 31 28

Winter 4 5 6 6 6 50 50 50 44 40
South Oct=Dec 18 21 23 21 20 50 53 51 47 40
Island | Jan-Mar 25 22 21 20 21 60 60 58 46 39

Apr-June 15 § 12 10 12 11 65 65 59 52 5% .

Total 58 60 60 59 58 56 57 55 47 41

(a) Binned wool sold in each quarter as a percentage of total binned wool sold over the season.

(b) Binned wool sold in each quarter as a percantage of total sales in the quarter.

Source:

New Zealand Wool Commission;

op.cit.
e —————




lots are knocked down to the highest bidder, with bids being in % cent
per kilogram (previously % cent per pound).

There are eight selling centres in New Zealand, four in each island
(Auckland, Napier, Wanganui and Wellington in the north; Christchurch,
Timaru, Dunedin and Invercargill in the south) and the dates for the
sales and the quantities to be offered at each sale are prescribed by
an auction sale roster. The normal pattern of sales is for two each
week, one in the North Island and one in the South Island, with a

Wednesday/Friday sequence.

L3 WOOL MARKETING REI'ORM:

Over the past decade the wool auction system has come under
crificism for a number of reasons, one of these being the extent to
which wool prices have fluctuated. Concern about the affects of wool
price fluctuations on user demand and farm development prompted
establishment of the New Zealand Wool Marketing Study GrOup6 (W.M.S.G.)
to investigate the situation,

The Group concluded that wool price fluctuations had an adverse
affect on the growth of the sheep industry and that wool users would
prefer greater price stability. To contain price fluctuations a
buffer fund was recommended by the Group; this scheme to be implemented
by a Central Wool Marketing Authority which would appraise and then
purchase wool at fixed within-season prices and sell it through auction.

The Group also found that prices paid to growers at auction
obscured market premiums and discounts, disguised trends and resulted
in inequalities as between growers of comparable types. However, the
Group concluded that the auction system was the preferred method of
disposal for the bulk of the clip.

Other recommendations were: a market intelligence service to
advise the Authority on price setting and the introduction of standard

wool types backed by objective measurement.

6. The New Zealand Wool Marketing Study Group was established in
December, 1964, 1t consisted of members of the New Zealand Wool
Board and Wool Commission assisted by academics and members of
the wool trade, and was charged with the task of investigating
the causes and effects of wool price fluctuations and reporting
on methods of wool marketing. The findings and recommendations
of the Group are contained in: Wool Marketing Study Group, Final
Report, Wellington, November, 1967.




The Study Group's proposals were subsequently examined by the
Wool Marketing Committee,? which recowmended that the Group's appraisal
and purchase scheme should vot be implemented at that stage (1968).
While the Committee agreed with the Group's proposal, it felt that heavy
grower support ﬁor the scheme was lacking and that the industry should
be disturbed as little as possible until the Wool Commission's stockpile
was disposed of. The committee did, however, recommend the introduction
of standard types, the formation of a market intelligence service and the
promotion of raw wool overseas,

The emphasis of the Study Group's investigations was on price
fluctuations - causes, effects on growers and users, and alternative
means of control. Other aspects of wool marketing were considered, but
these received much less attention than the question of price fluctuations.
A much broader evaluation of the wool marketing system was conducted by
the Battelle Memorial Institute, who were engaged by the Wool Board in
1970,

The critical finding of Battelle was that "Wool was being
severely threatened in its market place .... was not responding to the
threats and the current marketing system was mainly responsible for this
lack of reSponse."S The Battelle report concluded that strong changes
in the marketing system were nccessary to increasc the competitiveness
of wool as an industrial fibre. On the basis of Battelle's findings, the
Wool Board proposed the establishment of a Wool Marketing Corporation
with broad powers to improve the marketing of New Zealand wool. The
Corporation's objective, to obtain the maximum long term returns for
wool growers by developing a marketing system suited to textile industry
requirements and by reducing handling and distribution costs.

The Board's original plan left several alternative methods of
sale open to growers, however, a later scheme recommended by the Wool
Marketing Corporation Establishment Company, and adopted by the Wool
Board, proposed total acquisition of the country's wool clip. This

proposal immediately sparked off a heated controversy.

7. The Wool Marketing Committee was set up in February, 1968 and
consisted of members of the Wool Board and Wool Commission. The
Committee received 40 submissions from interested parties and
sought additional iaformation on all aspects of the Wool Marketing
Study Group's report through a working party. The recommendations
of the committee are found in: Report of the Wool Marketing
Committee, Wellington, November, 1968.

8. Battelle, Comumbus, Ohio; New Zealand Marketing - A Report to the
New Zealand Wool Board, August, 1971,




Many growers strongly opposed the scheme and record wool prices
during the 1972/73 season did not help to persuade them otherwise.
However, in the face of considerable opposition, the Labour goverumant
stood by its election promise and went ahead with legislation to give

the Corporation full powers of acquisition.

1.3.1 Evolution of the Wool Measurement Programme:

Following recommendations of the W.M.S.G., a Weol Measurement
and Marketing Group was established in 1967 within the Wool Research
Organisation of New Zealand (W.R,0.). The purpose of the Group was to
develop and test techniques and instruments for high speed wool measurement
and to demonstrate the practicability of national measurement; also to
advise and assist with the implementation of the Study Group's proposals.

During the 1967/68 wool selling season, objective measurement of
different trading types prepared and classified by brokers began. Ten
major fleece types from 33 brokers in each of six wool selling centres
were measured for each sale throughout the season., As over 507% of the
national clip was binned or reclassed by wool brokers, they were the
logical choice at the outset. Besides, whole staéle sampling of farm
classed wools would have been difficult and W.R.0., also wanted to use
the programme to help brokers improve their wool preparation.

In the following season, all of the 43 brokers in the eight
selling centres participated in the measurement programme. Twenty
different wool types (i.e. bins) per broker were sampled and measured,
representing nearly 207% of all broker-classed wool. The types were
selected so as to cover all quality number ranges and most staple length
categories made for fleece wool. Lambs wool, crutchings, pieces, necks
and bellies were also measured in limited numbers. During the two
subsequent seasons the number of bins sampled per broker was reduced to
approximately half the number sampled in the 1968/69 season.

For each binned lot measurements of fibre diameter, staple length
and yield were made and recorded. These were used to establish tentative

standards of clip preparation for fibre diameter and staple length.9

9. See : Agar, M.M.; "Objective Measurement and Sale by Sample in New
Zealand and Australia, Wool, 5:4, p.22, 1972/73.



1.4 WOOL MARKETING EFFICIENCY:

An efficient market is one which accurately reflects the current
value of individual sale lots. 1In an efficient market, the current value
fo sale lots would be well known and any unexplained price variation would
be small.10 However, there is ample evidence that the present wool
auction system frequently fails to accurately translate the wool textile
industry's quality requirements into price. Furthermore, random price
fluctuations occur which obscure trends and eliminate premiums paid for
special qualities of wool.

The effect of random price fluctuations12 within a single season
is to obscure trends in the price differences between types and therefore
make it difficult to gauge trends as they develop. The lack of consistency
in prices for comparable types on a single day and the degree of price
fluctuation between sales over a season means the growers of comparable
types do not necessarily receive the same price.

Over the course of a single sale, random movements in the prices of
individual lots of the same type obscure or eliminate market premiums for
both grade and quality number. Consider the situation in a market where
the price premium for classing is 4.0 cents per kilogram and the random
price variation is 8.0 cents per kilogram. Nearly half of the well classed
wool in such a market will receive prices that are equal to or less than
prices paid for unclassed wool.

"Thus, a grower who is attempting to improve his clip gets a very
poor guide, in terms of prices received, as to the direction in which
changes should be made. What is 'good' wool one year turns out to be
'bad' wool the next, simply because of fluctuating prices."l4

The income of both growers and buyers is subject to some risk as a
result of price variations in the market. Where a grower has only a few
lots in a sale the price paid may vary over a significant range. From
2% to 10% of the price paid will be determined by chance, the magnitude
of this random price variation will depend on the type of wooll5 and its

impact on growers' income will depend on the number of lots sold.

10. Whan, R.B.; "Opportunities for a Marketing Authority in the Australian
Wool Market", Wool Tech. Sheep Breeding, 15:2, p.65, 1968.

11, W.M.5.G.; op.cit,

12. For a definition of price fluctuations see Chapter Two, Section 2.1,
13. whan; op.cit.

14, Schroder, W.,R.; '"Manawatu Evening Standard", 25/6/72.
15. Whan; op.cit.
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If, for example, 4% of a grower'

s total wool income is determined by
chance price movement and the cost of producing wool is about 60% of
average wool income, then the grower's profit margin will be subject .
to a 107 random variation, The risk of not receiving average market
price is reduced as the number of lots offered for sale is increasad.l

Buyer income is also subject to some risk in a market having
variable prices. Misdescription of wool sent to clients is more likely
as price variation increases and, where the description forms a part of
a guarantee, then the buyer will have to meet claims. The risk is
greatest in small consignments and is progressively reduced as the
number of sale lots in a consignment is increased.

The W.M.S5.G. establishad that fluctuations in prices paid for
wool at auction were detrimental to both the grower and user of raw wool.
The Group concluded that, in the past, wide fluctuations in farm income,
which had resulted from unstable wool prices, had had an adverse affect
on the growth of the sheep farming industry. First, because in periods
of low income there had been insufficient funds to sustain the rates of
investment of high income years, and, second, b?cause current prices for
farm products had greatly influenced both farmers' willingness to invest
and commercial interests' to lend, farm development proceeded on a
stop/go basis. Such development is inefficient compared to the continuous
planned development that stable wool prices would encourage. It was
also suggested that sharp fluctuations in wool prices had caused sheep
farmers to unnecessarily diversify their production patterns.

From a survey of wool useis, the Group established that changes
in raw wool prices are important and that most firms wanted a greater
degree of stability in the price of raw wool. Substitution of wool, by
other wool or other fibres, occurs when raw wool prices change by more
than 107 and once such substitution occurs it will, in many cases, be
permanent.

In summary, it is clear that wool price fluctuations are large
and are undesirable to growers, buyers and users of raw wool. Wide
unpredictable price fluctuations not only obscure trends, eliminate
market premiums and subject growers' and buyers' incomes to risk but )
also adversely affect demand from users, who have access to stable
priced substitutes, and create an uncertain environment for farm

development.

16. Whan, R.B.; "Wool Selling Strategy for the Woolgrower', Wool Tech.
Sheep Breeding, 19:1, p.49, 1967.

17, and Fourlinnie, J,P.; "The Consistency of a Buyer's

Estimates of Yield of Greasy Wool", Quart.Rev.Agric.Econ., 21:1,
p.21, 1968.

18. W-M-S.GU; OE-Citn
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Much of the inefficiency of the wool market (i.e. between 107 and
19 '

25%) is due to the fact that subjective standards are uscd for appraisal,
and that these standards are only loosely associated with the important
textile properties of wool. .

For examplg, at present (because they receive no other form of
guidance) wooi buyers pay higher prices for more highly crimped wools
irrespective of their mean fibre diameter, Consequently, the grower can
only endeavour to increase the crimp frequency of his wocl in spite of
the fact that crimps are relatively unimportant in processing.

Accumulated experience has given buyers a set of indicators that
can be used in estimating wool value, but mistakes must be expected when
buyers look at quality number when in fact they are intercsted in diameter,
or consider the origin of wool when they want to describe fibre Suhstance.20

This situation only serves to emphasize the need for objective
measurement of important processing properties in wool marketing. The
introduction of objective measurement would encourage the textile trade
to pay for wool properties in correct proportion to their processing
importance and would result in a more efficient marketing system, since
valuations would be more accurate and not partly dependent on variations
in subjective appraisal.

While the average payment to growers based on objective measurement
may be unaltered, assuming that appraisal errors are symmetrically
distributed (this assumption is later proven untrue; see Chapter Four),
the equity of payment to individual growers would be improved.

It has also been suggested21 that pre=-sale testing would overcome
problems of bale weight changes due to moisture and help to remove the
discrimination of buyers against binned and blended wools. It is also
apparent that the rationalisation of classing on the basis of known
properties of the wool in a clip will enable the classer to prepare
larger sale lots and also provide the wool grower with more definite

objectives in his flock selection programmes.

19, See Chapter Two, Section 2.4.1.

20. Whan, R.B.; "Wool Price Formation'"; Wool Tech. Sheep Breeding,
11:2, p.33, 1964.

21. Mackay, B.H. and David, H.G.; 'Some Problems of Sampling the
Australian Wool Clip for Objective Appraisal', Wool Tech. Sheep
Breeding, 12:1, p.58, 1965,
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1.5 THESIS OBJECTIVES:

Measurement informaticn covering three seasons: 1968/69, 1969/70,
1870/71, was made available by W.R.0, together with the brokers' Subjdctivé
appraisals of the same lots. One buying firm's appraisals of these lots
were also obtained. This provided quantities of data of an hitherto
unprecedented size and the opportunity to analyse appraisals, measurement
and binned wooli prices on a scale not previously attempted.

.

This thesis analyses this data in an attempt to:

1. partition the sourxces of short term price variability in a
particular mode of offering wool, namely binned wool, and determine the
extent to which Linned wool prices are explained by appraised and
measured fleece characteristics, and

2. to examine the efficiency of the wool auction system, in terms
of its ability to reflect the current value of sale lots and as a means
of communication between the grower and the ultimate end user.

Such an analysis is not purely aun academic exercise, since the
greater understanding of wool price formation gained would, hopefully,
enable growers to make better informed responses to buyers' requirements
and suggest means whereby the efficiency of the auction system could be
improved,

From the grower's point of view, the general factors influencing
wool prices are important but he is more particularly interested in the
relative economic importance of various fleece characteristics, since he
can alter these characteristics by breeding and selection. The
individual grower is also interested in what affect, if any, changes in
demand will have on buyers' appraisals and subsequent valuations.,

With appraisal and measurement data on the same lots it is
possible to compare the brokers' and the buying firm's subjective
appraisals with each other and with the equivalent measurement data,.
Such relationships not only affect the price the grower receives and
the equity of income distribution among growers, but also the value of
the information about his wool on which a grower has to base his
production and matrketing decisions.

In Australia, a substantial amount of work has been done which *
examines wool price formation, the causes and effects of price fluctuations
and the relationship between the various wool characteristics.

Although much of this work applies equally well to New Zealand, there are
basic difference between the New Zealand and Australia clips and auction

systems. The Australian clip is finer and predominantly Merino while,
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at auction, big and star lots (i.e. lots of less than five bales) are

sold on different floors. This means that, while the general conclusions
of these Australian studies apply in New Zealand, their specific results

do not. In these Australian studies it has been shown, for example, that
fleece characteristics have different economic values according to the type
concerned and that the magnitude of random price variation also depends on
type so that differences would be expected between the Australian and

New Zealand situations,

R03522 has studied that characteristics of New Zealand crossbred
wool and detailed the relationship between some of these characteristics.
In the field of prices, the Wool Marketing Study Group has investigated
New Zealand wool price levels and, in particular, wool price fluctuations
in some depth.23 However, the Study Group was concerned with wool prices
in aggregate, i.e. at the average price level. Thus there is a gap in
New Zealand wool price investigation at the within-sale, individual lot
level. This thesis aims to concentrate on this area and, while some
similar work has been carried out in Australia, it has certainly not been
on the scale attempted here.

In general terms, the objective of this thesis is to investigate
the factors influencing binned wool prices. The specific objectives are:-

(a) To isolate the sources of binned wool price variation and to
determine the extent to which these are explained by appraised

and measured characteristics.

(b) To determine the relative economic importance of greasy wool
characteristics,

(¢) To examine the relationships between appraisals and between
appraised and measured characteristics.

(d) To investigate the impact of economic circumstances on appraisal.

(e) To examine the effect of objective measurement on the equity of

income distribution among growers.

1.6 THESIS OUTLINE:

This thesis may be divided into three main sections.
The first contains an introduction to wool marketing and a review
of the literature concerning wool price formation (Chapters One and Twd).

Following this is the analysis itself, which consists of two parts:

22, Ross, D.A.; "New Zealand 48s Count Romney Crossbred Wool", N.Z.J.
Agr.Res. 2: pp.214-228, 1959,

; "The Relation of Count to Other Characteristics of New
Zealand Wools", N.Z.J. Agr.Res. 7: pp.666-77, 1964,

23, W.M.S.G.; Submission Papers, No's 1,3,4,6, 1966.
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the first (Chapter Three) concerned with the sources of binned wool price
variation and the relative econovaic importance of wool characteristics;
the second (Chapter Four) concetrned with relationships between appraisals
and between appraised and measured characteristics, the impact of

economic circqmstances on appraisal and the effect of objective measurement
on the equity of incows disposal among growers. In the third section
(Chapter Five) the analysis is reviewed, conclusions are drawn and their

practical implications discussed.



CHAPTER TWO

WOOL PRICE FORMATION, THE CAUSES OF PRICE FLUCTUATIONS

AND THE EFFECT OF OBJECTIVE MEASURPMENT ON WOOL PRICES
2,1  INTRODUCTION:
Wool prices, and commodity prices in general, tend to fluctuate

about a trend. A trend relates the intérvaction of demand and supply
of the commodity concerned and the supply and price of its competitors,
and is a persistent change in prices over a long period.

Superimposed on a trend are price movements which, in the short
term, often obscure the direction of the trend. These deviations of
prices from a trend, or price [luctuaticns, occur for particular types
of wool and in the margins between types. Wool price fluctuations take
place within a sale, between sales within a week, between sales within
a season, or over a number of seasons.

A number of articles have examincd wool price formation and the
causes of wool price fluctuations. This chapter discusses these questions
and reviews the literature concerned with wool prices and the factors

affecting them.

2:2 WOOL PRICE FLUCTUATIONS:

The Wool Marketing Study Group made a detalled examination of
movements in New Zealand wool prices over a thirteen-year period as
part of its enquiry.

The Group concluded that wool prices had tended to fluctuate
more than prices of other fihres,2 and that there had also been
considerable fluctuation in the price margins for different types of
wool. Over the course of a single season movements in wool prices
also showed significant fluctuations, making it difficult for farmers
to accurately gauge trends in the differentials between individual

types of wool.

1. Candler. W.V.; Fluctuations in the Price of N.Z. Wool 1952-1965,
Submission Paper No.l, W.M.S.G., May, 1966,

; Price Movements of New Zealand Wools and Related
Futures, Tops and Yarn Prices 1952-1965, Submission Paper No.6,
W.M.S5.G., May, 1966

2. One has to be careful when comparing wool and synthetic prices that
the correct wool prices are used. Synthetic prices should be
compared with the buyer's selling price to the wool user - not the
price the buyer pays at auction. The former price would be a lot
more stable than the auction price (unless the buyer was buying
on commission).
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Prices paid for individual lots of the same Lype were subject to
random fluctuations, which obscured the premiums and discounts offered
for both grade and quality number.

Payne and whauj have examined within-sale price variation in a
study which tests the hypothesis that wool prices [fluctuate randomly
about a stable mean throughout the duration of a sale.

Variations in price due to the physical characteristics and
presentation of the wool were eliminated by using price series for
three individual types. The hypothesis, that woel price movements
within sales are random, was tested by subjecting cach series to an
examination for the presence of serial correlation between successive
price observations. The statistic applied to each price series was
the von Neuman ratio, a correlation statistic which relates the mean
square of successive price differences to the variance of the entire
series.

The results indicate that it is unusual to find significant
serial correlation between prices during a single sale. This suggests
that the factors responsible for within-sale price movements behave in
a random fashion,

If it is accepted that the price behaviour of the three types
examined in this study are representative of other wool types, then
the results have a significant bearing on statistical analysis of wool
prices. A random movement of prices throughout a sale suggests that
probabilistic models of an auction market, such as that developed by
Whan and Rir::hardson,'t+ which are based on the assumption of randomness,
have a practical application. Furthermore, these results support the
use of regression and analysis of variance techniques in the examination
of price variation within sales,

This study, in common with a number of wool price studies, assumes
individual type classifications are homogeneous so that the variation in
physical properties bétween lots is removed from price analyses.

In fact, because wool classing is subjective and wool is so variable,
wcol types are not homogenous and there will always be an appraisal

component in the price relationship between different types.

3. Payne, R.A. and Whan, R.B.; "The Nature of Price Movements During
Single Sales for Three Individual Wool Types Sold in Sydney,"
Aust.J Agric.Econ., 15:2, p.95; 1971.

4. Whan, R.B. and Richardson, R.A.; "A Simulated Study of an Auction
Market", Aust.J.Agric.Econ., 13:2, p.91, 1969.
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To overcome this problem some researchers have split the lots of one

classer's line in an effort to achieve experimental control by

randomisation.

2.3 WOOL PRICE FORMATION AND THE CAUSES OF PRICE FLUCTUATIONS :

The price of raw wool is basically determined by its supply and
demand conditions, but wool price formation is not the simple result of
changes in the retail demand and the available supply of wool. The
factors responsible for raw wool prices are numerous and varied; many
are related to political and economic decisions that affect wool prices
only indirectly while others are the direct expression of demand for

wool products,

233 Long Term Trends:

The dominant part in wool price formation is played by macro -
economic factors since they set the general, long term price trend,
around which prices for individual lots vary according to other price
formation factors.

Ultimately long term trends are the result of the interaction of
these macro = economic influences, which are largely beyond the control
of buyers and sellers and include: the level of world wool stocks, the
level of consumer demand for woollen goods, competition from synthetic
fibres, the bank rate, the availability of credit, and the many other
unpredictable political and economic actions that affect the sale of
wool.

In a background paper, submitted to the Wool Marketing Study Group,
Philpott5 suggested that long term trends in average wool prices were
explained by ¢hanges in per capita real incomes in consuming countries
relative to changes in per capita supplies of wool and wool type fibres.

The basic concept underlying Philpott's long term model6 is that
a period of from one to three years is too short for growers to adjust
their production to the price of raw wool, but is long enough for final

consumers to adjust their consumption of wool clothing.

5. Philpott, B.P.; Analysis of Trends and Fluctuations in Wool Prices,
Submission Paper No.3, W.M.S.G., May, 1966.

6. A full description of Philpott's long (and short) term model and
its derivation is given in: Philpott, B.P.; Fluctuations in Wool
Prices 1810-1963, Lincoln College A,E,R,U., Publication No.1l3, 1965.
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Despite its limitations, the most serious of which is the use of
moving averages on his data, Philpott's long term model does give some
indication of the forces that had operated on wool price trends up until
1963/64, However, as whan7 points out, the factors that influence the
general level of wool prices are numerous and varied, consequently a

complete understanding of long run wool prices is a complex task.

A, TR Short Term Fluctuations:

In the short term, that is over periods of a single day up to a
month or quarter, fluctuations in average wool prices are the result of
changes in demand for raw wool by buyers8 in relation to the supply of
wool.

The essential difference between 'short' term and 'long' term with
respect to wool prices lies in the demand for speculative stocks. In
the short term the demand for wool is influenced by buyers' demand for
speculative stocks which in turn is influenced by their expectations
about future prices. For example, if wool prices are expected to rise
in the immediate future, or if a rise in orders for textiles is expected,
the trade would want to acquire and hold stocks of wool larger than those
immediately necessary for current mill requirements. Any time period
which is long enough to eliminate this speculative element from the
demand for wool is considered long term.

Philpott9 has suggested that, in the short run, average wool prices
are determined by the supplies of wool placed on the market, in conjunction
with the current rate of mill consumption and the state of the wool trade's
expectations about the future.

Philpott's short run model assumes that both supply and mill
consumption of wool in a period not longer than one year are independent
of the price of raw wool. Rather it is the demand for speculative stocks

which is responsible for most of the elasticity of demand for wool.

7. Whan, R.B.; "Wool Price Formation", Wool Tech. Sheep Breeding, 11:2,
p.29, 1964.

8. It should be pointed out that the wool buyer is not a perfect proxy
for the processors he represents. What the buyer wants at an auction
and what his principals, the processors, want is not necessarily the
same thing. Buyers may blend or sort their auction lots, for example,
to make up the processing lots that go to their principals. Thus
buyers may hinder effective communication between wool growers and
wool users.

9. Philpott; op.cit., 1965.
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Philpott assumes that manufacturers' svocplation regarding future
movements in wool prices will be deteysincd by expectations regarding
future rate of mill consumption and supply of wool, and that these two
variables arve largely influenced by the prasent state of supply and

demand for wool,
A serious defect of Philpoti's wodel is the failure to define an

equation for demand for speculative stocis Although he repeatedly

suggests that it is changes in stock polisics which cause most of the
variation in short term prices, all Philpott does is to reason some of
the variabies which could affect price iu the short run and to argue
that they can be regarded as exogenocus,

Philpott's short rum analysis was extended by Mcﬂenziéblo quarterly
model of wool price formation, which applicd Philpott's hypothesis to
quarterly data. McKenzie also considerrd rhe possibility of seasonal
shifts in demand for stocks ard the inllucice of expected changes in
mill consumption and supply.

Despite its limitations and the oversimplification inherent in any
model of the formulation of expecctations regarding future price levels,
McKenzie's model was capable of explaiuing 90% of the variance in
quarterly wool prices.

A survey of manufacturer's stock policies by the Wool Marketing
Study Groupll indicated that the level of orders and sales was a much
more important determinant of the demand for stocks of raw wool than
expectation of a change in raw wool prices,

The Group concluded that short term fluctuations in wool prices
originate primarily from fluctuations in demand, Furthermore,
fluctuations in demand are assﬁciated with ecyclical changes in the level
of consumption of raw wool by textile mills. These changes were a
reflection of similar, but very much smaller, fluctuations in retail
demand which were greatly magnified as they were transmitted back down
the marketing chain to: the mills.12

The Group was unable to specify how the changes in retail sales
were transmitted to the changes in auction demand for wool. However,
the general conclusion of their studies was that fluctuations in raw
wool prices in the short run are related, in a complex way, to
fluctuations in mill consumption, which in turn are determined by fattors

further up the marketing chain.

10, McKenzie, C.J.; An Analysis of Short Term Fluctuations in Wool Prices,
M.Agr.Sc.Thesis, Lincoln College, 1966.

11. New Zealand Wool Marketing Study Group; Final Report of the Wool
Marketing Study Group, Wellington, November, 1967.

12, Philpott, B.P., Beggs, D.M. and Calder, M.W.; Cycles in British Wool
Consumption, Submission Paper No.2, W.M.S.G., May, 1966.




The Wool Marketing Study Group's conclusion, that fluctuations in
demand rather than changes in supply are responsible for f[luctuations
[ LI - 1
in short term wool prices, was supported by the resulte of a study by

1

1 ; ; e a
Yap. 3 Yap estimated the proportion of the total varishility in wool

prices which could be attributed to changes in demand fer wool and
concluded that this proportion ranged between 787 and 0574, depending on
the elasticity of demand assumed.

Most short term models of price formation in the raw wool market
have assumed that wool prices are a function of mill consumption, stocks
and/or trade expectations. An alternative approach is that adopted by
Hussey,l4 who has investigated the usefulness of leading indicator models
in projecting short term movements in wool prices.

Hussey postulated that the general level of econcmic activity in
the major wool consuming countries has some delayed eflecect on average
Australian wool prices at auction. Accordingly a model was formulated
which related quarterly wool prices and intercst rates in seven major
wool consuming countries. This model was able to account for over 907
of the variation in the wool price index over the past nine years and
also to project this index four quarters ahead of the fitted period.

However, essentially Hussey's research has only quantified an
interesting association between average Australian wool prices and interest
rates in the main consuming countries. The largely heuristic approach
adopted in the study has meant that, while it has been possible to
formulate a reasonably strong statistical relationship, the structural
nature of the relationship is unclear and further research in this

direction is required.

2.4  VWITHIN-SALE PRICE FLUCTUATIONS:

The price of a single lot at an auction sale is affected first by
general economic influences, which include those responsible for changes
in short term supply and demand. However, assuming that these factors
remain constant throughout any one particular sale, the price paid for a

lot depends largely on the technical and physical properties of the lot.

13, Yap, C.B.; A Study of Supply and Demand Effects on the Instability
of Wool Price and Income, M,Agr.Sc. Thesis, Massey University, 1968.

14, Hussey, D.D.; "An Alternative Approach to Projecting Short Term Wool
Prices", Quart.Rev.Agric.Econ., 25:2, p.175, 1972.

15. 1In fact this article is only an introductory report on one aspect of
the econometric analysis being carried out by the B.A.E. at the time.
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In addition, factors which have no direct connection with the technical
or physical properties of the lot will also influence its price. These
factors include those relating to wool presentaLivn and are:-

(1) lot size;

(ii) method of classing;

(iii) district of origin;

(iv) time of selling,

Even when all these factors have been considered a small component
of price still remains unexplained. It has been suggested that the factors
which may account for this apparently unexplained residual are:

' estimates of value;

(i) the inconsistency of buyers
(ii) differences in price limits between buyers;

(iii) wvariations in demand throughout the sale period,

2.4,1, Price Variation Due to Physical Differences Between Lots,

Wool buyers value lots by subjectively estimating the yield and
type of each lot. Yield expresses the proportion of clean wool in a
greasy sample; the type number given to a lot indicates its 5ty10,l6
fineness, length, vegetable matter fault and colour. Becausc of
differences in the technical properties of different wool types, different
prices are paid for them at auction.

Skinnerl? has demonstrated that the physical characteristics of
wool which affect its processing performance have a significant bearing
on the prices paid for different lots. Of the variation in clean prices
within sales, he has shown that between 80%-907 is controlled by three
variables : crimps per inch, colour and staple length. Crimps per inch
is over three times more important in affecting prices than staple length
or colour, which are approximately equal in this respect. These results
confirm the conclusions drawn in an earlier analysis,la which showed that
the price paid for Merino wools is overwvhelmingly dependant on crimp
frequency and, that staple length and colour have real, though vexy much
smaller, effects in determining prices paid; and that soundness, handle

and character give no additional information concerning price.

16, Style is a term used to categorise wool in relation to character
(i.e. crimp definition), degree of vegetable matter contamination,
weathering and degree of dust contamination, .

17. Skinner, J.N.; "Some Factors Affecting the Clean Price of Greasy Wool",
Aust.J.Agric.Econ., 9:2, p.176, 1965.

18, Dunlop, A.A. and Young, S.S.Y.; "Selection of Merino Sheep : An
Analysis of the Relative Economic Weights Applicable to Some Wool
Traits", Empire J.Exp.Agric., 28:111, p.201, 1960.




Similay conclusions were expressed by Puynterlg who noted that tha
impact of fibre fineness on wool values is much more pronounced in the
superior styles and between the finer counts. Although agreeing that
colour and staple length are also important price determinants, Paynier
contends that there is only a small clean price difference associated
with length., Paynter also suggests that because of the yiecld advantage
of coarser wools the influence of fibre fineness on greasy wool values
is much less marked than in the instance of clean prices.

An important point to note about these studies is the failure of
character (or crimp regularity and definitior) to influence the price
paid by the buyer. This is surprising considering the importance placed
on this trait by breeders and wool classers. This finding supports
earlier 3uggestion520 that character may be unimportant.

It should also be pointed out that the conclusions of Skinner and
Dunlop and Young's studies may have been influenced by the fact that
the wools used did not show soundness or length abnormalities. Further,
the conclusions reached in these studies are based on flecce wool only.
It seems more than likély that similar differences in non-fleece wools
would be reflected in smaller price changes.

In a later analysiSZl it was shown that no significant differences
in clean price existed between free Merino fleecces and equivalent types
containing up to 3% vegetable fault, although higher degrees of fault
appeared to draw a discount.

These results suggest that buyers do not discount fleece wools
containing up to 3% of fault, or that the additional processing costs
they incur - and therefore the discount associated with these wools -
are too small to be detected in the data analysed, However, for wools
containing higher levels of fault the increased processing costs will be
reflected in price discounts as compared to free skirting types.

It was also shown that price variation was higher for faulty wool
Two factors are thoughh to be involved in this price variability. The

first is buyer discrimination against some species of vegetable fault.

19, Paynter, J.R.; "The Importance of Wool Style and Physical Fleece
Characters as Determinants of Greasy Wool Values'", Wool Tech. Sheep
Breeding, 11:1, p.69, 1964,

20, Dunlop and Young; op.cit., p.204.

21, WVebster, I.D. and Whan, R.B.; "The Effect of Vegetable Fault on the
Clean Price Paid for Wool", Quart.Rev.Agric.Econ., 21:2, p.73, 1968.
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Some species of fault are more expensive to remove than others (for
example, long, thin grass seeds are more objectionable than small

round seeds that fall out of the wool in the early stages of

processing) but this analysis does not distinguish between the various
species of fault and, therefore, any changes in species over a season
would be reflected in additional price variability for the faulty types.

The second factor influencing the variability of prices paid for
faulty types is the fact that the error associated with buyefs' estimates
of yield, and consequently the variability of their price limits,
increases with increasing fault.

While clean price variation is dominated by fibre fineness
(measured by count or crimp frequency) greasy wool prices are markedly
influence by yield. According to Paynter,22 for a sound, 3% inch,

64's Merino, a buyer's estimate of an additional per cent of yield means
an increase of approximately % pence per pound geasy. (It should be

clear, however, that this value is related to the general price level at
the time of Paynter's study. For a higher price level, for example, an
additional percent of yield would be worth more than % pence per pound).

The contention, that most of the variation between prices paid for
individual lots could be ascribed to yield, was tested by the Wool
Marketing Study Group.23 The percentage of the variance explained by
yield differences varied from as little as 9% to as much as 53%.
However, for most types, variation in yield accounted for 20%, but in
only four instances was more than 33% of the variance in prices
attributable to yield.

Although there is only a small clean price difference associated
with length, length has a significant effect on greasy prices because of
the strongoaSSOciation between yield and 1ength.24 McMahon25 concludes
that the small clean price disadvantage of longer wools is too small to
compensate for the very strong effect which extra length has in giving

greater fleece weights.

22, Paynter; op.cit.
23. W.M.SOGO; OE.Cit.

24, 1In Chapter Four, Section 4.2.1, p.86 the correlation coefficient for
the relationship between length and yield is calculated as,
r= 0,286.

25, McMahon, P.R.; "A New Look at Wool Classing", Wool Tech. Sheep
Breeding, 16:2, p.104, 1969,
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To summarise: between 757 and 90% of the variation in prices for
individual lots within a sale can be explained by the physical fleece
characteristics yield, crimps per inch (quality number) staple length
and coiuur.ZG The remaining 10, to 25% reflects the magnitude of the
price variation between 'identical' lots (i.e. lots with the same
appraiscd physical characteristics) in the same sale. This variation
arises because factors other than the technical properties of wool

determine the price paid at auction,

2.4,2 Price Variation Due to Factors Other Than the Physical

Differences Between Lots:

The within-sale price variation for lots of the same type has
been examined in some detail by several authors and a number of
significant sources have been defined and isolated. These are:
(a) Lot size
(b) District of origin
(c) Time of selling
(d) Method of classing
(a) Lot size
Pierse and Bcgg527 have shown that small lots, and some very large
lots, show a perceptible discount when sold at auction, They found that,
irrespective of the mode of offering, very small lots (i.e. five bales
or less) sold at a discount below the average price received for similar
types sold in lots within the six to 25 bale range. Bins and interlots
below eight bales showed a similar discount while, at the other end of
the scale, lots of 26 bales and higher sold at a discount if offered
binned, and a premium if offered reclassed or under a grower's own brand,
Interlots showed a discount for lots of 51 bales and over.
Similar conclusions were expressed in a study by Whan,28 which
showed that big lots sold at auction in Australia bring a higher price

than star lots,.

26, Assuming that the percentage of price variation explained by
yield varies from 25% to 30%, and the percentage of clean price
variation controlled by crimps per inch, colour and length from
80% to 90%, then the range of greasy price variation explained
by these four fleece characters is 76% to 927%.

27. Ppierse, H,L.M, and Beggs, D,M,; Analysis of the Distribution of
Lot Sizes at New Zealand Greasy Wool Auctions, Submission Paper
No.4, W.M.S.G., May, 1966.

28, Whan, R.B.; '"Differences in the Prices Paid at Auction for Big
and Star Lots of Wool Sold in Sydney'", Quart.Rev.Agric.Ecom.,
19:4, p.186, 1966




(In Australia big lots contain {ive or more bales and star lots
four bales or less). Like Pierse and Peggs, Whan could find no
continuous relationship between the cize of lote mad the prices paid
for them.

The magnitude of the discount for star lebs estimated by Whan

h |
varied from year to year, however, and further uuidunzezg suggested
that it also varied from sclling centxe to szlling centre. 1In a
subsequent analysis30 Whan confirmed that the wagnitude of the price
discounts on growers' brand star lots of the sume type varied according

to the centre in which the weol was sold, In sowe centres the size of
the discount varied significantly from sale to saley; Whan suggested
that this was due to difieirences in the proporiion of star lots in the
total offering but was unable to prove this coutention.

Several attempts have been made to establish the factors
determining the magnitude of the discount on star lots, Fourlinnie
and Whan3l demonstrated that unit marleting costs associated with both
the buying and selling of wool at auction vary inversely with the number
of bales in a sale lot. Some of the factors leading to higher buying
costs per bale for small lots are: tlie longer inspection time required
to value small lots; higher invoicing costs, increased sampling and the
fact that small lots take longer to buy. It is for such recasons that
star lots are claimed to be more 2xpensive to buy and hence receive a
discount compared to big lots.

In Australia, the most important distinction between big lots and
star lots is that they are displayed on sepavate floors and sold in
separate auction rooms. (In New Zealand all lots are displayed on the
same floor and sold in the same room). In some instances, woolbuying
firms allot the responsibility of valuing star lots to junior buyers
and some of the smaller firms do not buy star lots at all.

Whan32 suggests that this is part of the reason why star lots
sell at a discount. Further, he suggests that when the sale offering
is larger than usual or when the proportion of star lots is exceptionally

high, the tendency is for star lots to be neglected in favour of big lots.

29, Australian Wool Board; Report and Recommendations on Wool Market{ng,
III : pp.12, 35-36, 1967,

30. Whan, R.B.; "Factors influencing the Price Discounts on Star Lots of
Wool", Quart.Rev.Agric,Econ,, 21:3, p.158, 1968

31, Fourlinnie, J,P, and Whan, R.B.; "The Influence of the Size of Sale

Lots of Wool on Wool Buyers' Costs", Quart.Rev.Agric.Econ., 20:3,
p.154, 1967.

32, Whan, R.,B.; Quart.Rev.Agric.Econ., 21:3, p.159, 1968.
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Several of Whan's explanations for the effect of lot size on price
wvere later confirmed by a subsequent study.33 The basic findings of
this siudy were that lot size had a significant influence on price. 1In
general higher prices were paid for big lots than star lots, however,
the size of the price differences was relatively small (less than one
cent per pound clean in many cases.) The analysis indicated that within
any given sale room ne further distinction between lot size was made.

This study also revealed a relationship between the size of the
price difference and the proportion of star lots in the total offering,
A high proportion of star lots offered for sale was related to larger
price discounts on star lots of the wool type considered. It was also
observed that the price discount on star lots tended to be larger when

the number of bales sold was high.

(b) District of Origin

In addition to the traditional standards used to estimate the
value of wool, buyers also accumulate circumstantial information which
they take into consideration, In particular, many buyers will purchase
from only cne centre for some of their clients, or in some cases, buyers
will only be interested in wool grown in one area. Such relationships,
between the origin of wool and its price, would explain the differences
between centres in the average price paid for wool of the same type,

An Australian study by whan34 analysed the prices paid for a well
defined wool type on the basis of the origins of the individual lots, and
showed that differences exist in the average price paid for wool grown
in different arecas.

Whan suggests that a part of the explanation for the observed price
differences between districts lies in differences in wool fibre substance,
which in turn may be the result of differences in the effects of
atmospheric influence on wool. For example, long exposure to sunshine in
one area may produce a more resiliant fibre than that grown in another
area. The physical differences between similar wools from different areas
would not be directly apparent to the buyer and it is at this point that

his past experience would have to play a part in his valuation and

33. Payne, R.A., Rao, V.Y. and Whan, R.B.; A Study of the Effects of
Lot Size and Time of Selling on the Price for Type 62A Wool Sold in
Sydney Between 1964-65 and 1966-67, Research Bulletin, University
of New England, Armidale, N.,S.W., February, 1969.

34, Whan, R.B.; "The Effect of the District of Origin on Wool Prices",
Aust.J.Agric.Econ., 9:1, p.67, 1965.
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subsequent decision to purchase. 'Thus, Whan concludes, the differences
in average pricee betweean centres ave due to the different proportions
of offerings drawvn from different climatic zones,

(c) Time of Selling

Australian work by Poyne et s:'_f_."{b has revealed that time of
selling affects clean prices paid for otherwise equivalent wools,
Significant price differonces were discovered belbwsen sales, and small
price differcnces were obsorved betveen the days of a sale week, and
even within o sale day.

Payne c¢t al. used analysis of wvariance to isolate the effect of
time of selling on the price of one particular wool type36 over a three-
year perioed at one selliuyg centre. In an attempt to remove any exogenous
influences on the relationship between time of selling and price, the
prices used were clean prices for a free Merino type and only growers'
brand big lots were considered,

It was demonstrated that a significant scurce of price variation
existed between different sales within seasons, However, no discernable
seasonal pattern of prices was observed, suggestjing that the between-sale
price variations for an individual type are dependent on the general
market conditions prevailing at that particular tine.

Payne et al, investigated the price variation within the days of
a Saleg? to see if there was any difference between the two selling
times (in each sale afternoon two brokers operate, each having
approximately two hours to sell his wool). They concluded that there
was a tendency for higher prices to be associated with the first selling
on each sale afternoon, however, the differences in prices between the
time periods for each sale were small (less than one cent per pound

clean in most cases).

35. Payne, Rao and Whan; op.cit.

36. Only one wool type was considered in this study; type 62A, an
average spinners, best top making Merino wool, free of vegetable
fault, with a quality number of 64/60's and a warp and hzlf warp
staple length, This is one of the major fleece wools sold in
Sydney and the authors considered that there were sufficient
bales of this type sold in the seasons included, to assume that
their results were representative of the bulk of Merino wools
sold in Sydney.

37. 1In most cases a sale lasts for four days and there are usually
18 sales per season in Sydney.
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The authors could only suggest differences in the degree of

competition as the cause bLehind this c¢flfect, They argued that buyers
particularly interested in a type will have a tecodency to buy it as
early as possible, or, that buyers talie more care or have more time
when appraising lots to be sold first and are thercfore more confident

in their valuations and bid accordingly. These uxplanations are based
on purely subjective reasoning, however,

In the long run (i.e. over a scason) each broker is likely to be
on a par with other brokers from the point of view of the time of selling
since it is the pgeneral practice for a broker to sell first on a given
day in one sale and second in the following sale, although the day on
which he sells at ecach sale is complebely random from one sale to the
next, However, since an individual grower sells only once or twice a
year, the equity of his returns may be iufluenced by this time of selling
affect. In addition, the difference in price which has been shown to
exist between the two time periods within a day, although small, indicates
that false price messages are being given to growers.

At New Zealand selling centres, the order in which brokers sell is
generally constant but in each sale the order is determined on a
rotational basis. Thus if there are six brokers in a particular centre,
A,B,C,D,E and F, and if A sells his wool first in the first sale of the
season and F sells his last, then in the second sale F will sell first, |
A second and E last, and so on, In most cases New Zealand sales only
last one day so that here there is also justification for assuming that
the time of selling effect within sales, if it in fact occurs, will be the
same for each broker in the long run. The non-random order in which
brokers sell could perhaps give rise to some time of selling effect
favouring a pdrticular broker but it is difficult to conceive what this
effect might be.

Variations in the price between the four days of each sale were
also examined by Payne et al. and found to be significant in only two
seasons (at the 5% level). A closer examination of the average prices
received each day did not indicate that any particular day consistently
yielded a higher price. Thus it would appear that any differences
between the average prices between days which may occur are fortuitous

and vary from one season to another.
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Some evidence of an interaction effect of time of selling and

levels of vegetable fault on Austiralian wool prices has been detected
) 38 : .

by Webhster and Whan. In a campavison of the price differvrences

between equivalent Merino types with different levels of vegetable

fault (at one selling centre, over ong season), a significant interaction
between the affects of time of selling and levels of vegctable fault was
found in twe o«f the 19 compariscons. For these two types the price
differences changed from one in favour of the type containing vegetable
fault in the carly part of the sesson, to a peak discount in Octobexr or
Novenber, and then reverted to a premium for the faulty type in the
latter part of the season,

A possible explanation offercd for these price changes is related
to a change in the specics of vegetable fault contained in wool sold at
different times of the year, Some species of burr are considered to be
more expensive to remove than otheys and buyers will discriminate against

these, This could account [or the interactions detected in this analysis.

(d) Method of Classing

Since woolbuyers' estimates are based on the same properties of
wool as those involved in wool-classing it could be expected that the
task of the woolbuyer would be simplified by reducing the variability
of these preperties and thereby increasing the accuracy of estimation.

There is little evidence to test the proposition that mixed lots
are more difficult to value than well classed lines.

Whan39 reports one small experiment involving 11 mixed lots and
22 lots representing the classed components of the mixtures, The
consistency of one appraiser's estimates of yield was similar for both
mixed and classed lots, In the case of the mixed lots the error of
yield estimation for individual lots was + 1.0%, and for the classed
lines the error was -+1.27%, This small piece of evidence suggests that
mixing does not affecE the accuracy of buyers' estimates of yield.

When a number of buyers value lots, the buyer with the highest
positive error will purchase the lot (assuming identical price limits).
Thus, if mixing does increase the error inherent in valuation, the
price paid for mixed lots is likely to be higher than the average of

its classed components,

38. Webster and Whan; op.cit.

39. Whan, R.B.; "Is Wool Classing Worthwhile?", Wool Tech. Sheep
Breeding, 15:1, p.87, 1968,
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As part of their study of (he economics of binning = (or bulk

classing as it is called in Australia) the Australian Bureau of

Agricultural Economics (P.A.E.) included a price comparison under

different classing methods, Thelr results for four different types
are set out in table 5 below.
TAGLE 5
A Comparison of Prices Paid for Different Classing Methods
Types | Price difference | Price difference | Price difference
between Growers' | between Growers' | between Inter=-
Brand and Binned | Brand and Inter- lotted and
Wools lotted Wools Binned Wools
62 +L.57N.8, +1 . 39% +0.18N.5.
78B +3.26% +2,98% +0,28N.S8.
148¢C - +3,90% -
423 42,29 +0.33N.5. +1,96%
* GSignificantly different at 5% level. + 1Indicates that

difference is in favour of first mentioned method.

Source: B.A.E.; op.cit,

From these results it was concluded that binned and interlotted
wool generally obtain lower prices than growers' brand wool of the same
type. There is also some evidence of a significant price difference in
favour of interlotted wool as compared to binned wool.

The reasons suggested for this price advantage in favour of growers'
brand wool are the difficulty of estimating the yield of lots containing
wool from different origins and the effect of moisture on the weight of
rehandled wool. Because of the difficulty of assessing the yield of a
lot containing wool from mixed sources, the buyer will probably make a
conservative estimate of yield. Some buyers also complain of the presence

of a number of types of vegetable fault in binned wool, Similarly,

40. B.A.E,; Economics of Bulk Classing of Wool, Wool Economic Research

Report No.2, August, 1960.
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buyers also appear to make an allowance for extra moisture when assessing
the yield of rehandled wool and generally discount their yield estimates
by 2%-3% for this reason.

Pierse and Beggshl also compared different classing methods as part
of their study of the distributioun of lot sizes at New Zealand auctions.
Lots of five bales and less and 26 bales and over were ignored since a
significant lot sizc-wode of offering interation had already been revealed
outside this range. They concluded that, for the 19€¢4/65 season, reclassed,
interlotted and growers' brand wool received premiums of 0,14, 0.10 and
0.06 pence per pound clean respectively over binned woel., However, Pierse
and Beggs were only concerned with decumenting these differences and -

offered no explanation as to their cause.

2.4.3 Unexplained Price Variation:

Although within-sale fluctuations in wool prices can be largely
explained by differences in the physical properties of lots, lot size,
method of classing and so on, with wool of the same type, lot size,
classing, district of origin and sold virtually at the same time, small
price variations still exist, This random variaéion in the price of
identical lots has been estimated to range from 1,2 to 2,2 cents per
pound.42

These estimates were based on the prices paid for pairs of sale
lots, each pair being produced from a single classed line within a clip,
displayed side by side in the sale and sold one immediately after the
other, In a similar experiment,h3 the price differences between
'identical' lots were as high as 9.25 cents per pound, while the average
difference was 1.8 cents per pound.

The level of this unexplained price variation has been studied by
Willet and Whan44 for particular types of wool during one week of
Australian auction sales. The total price variation calculated in this
study is the residual price variation left after variations due to

district of origin and time of selling have been removed.

41, Pierse and Beggs; op.cit,

42, Whan, R.B.; "Opportunities for a Marketing Authority in the -
Australian Wool Market", Wool Tech, Sheep Breeding, 15:2, p.65, 1968,

43, Whan; ibid.

44, Willet, Helen E. and Whan, R.B.; "Price Variation Within Wool
Auction Sales", Quart.Rev.Agric.Econ., 22:2, p.66, 1969.
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Willet and Whan construct the following model for the clean price

paid for a particular lot of wool sold at a particular auction sale:

Pijklmn = giiklﬂ.= a general mean -+ Ti + Lj & Ck + Dl + Sm i wijklmn
Yn
where: Pijklmn = the calculated clean price paid;
Gijklm = the greasy price paid at auction;
Yn = the yield estimated for the particular lot by
an Australian Wool Board appraiser; Bl
N lots;
T, = effect of type of wool, i = 62, 62A, 62AB, 78 ...etc;
Lj = effect of lotsize; j = big or star lots;
Ck = effect of wool preparation or classing,
k = grower's brand, bulk classed or interlotted
wools;
D1 = effect of district or origin of wool;
'l = Western District of Victoria, Riverina....etc;
Sm = effect of time of sale for different selling centres;
e.g. m =1 of up to 18 sales in Sydney, where a
sale series usually lasts for 3-4 days of one week;
Wijklmn = residual term or error.

This statistical model identifies the factors affecting the price
paid for a lot of wool at auction,

The study examines the variation of the residual term, wijklmn’
which Willet and Whan call the 'residual price variation' and which they
isolate by analysis of variance. The analysis is conducted separately for
each particular type of wool, separately for big and star lots, and
separately also for selling centres (three). To avoid differences due
to method of classing, only grower-brand wools were included in the study.
Hence the analysis permits the study of how the different wool types, lot
size and selling seasons (two) affected the size of the residual price
variation.

. Measured as a coefficient of variation,45 the residual price
variation is generally about + 4,0% of the price of wool and ranges from
11,9% to 1.7% for the types selected in the study. The residual price

variation is higher for star lots than for big lots; is not generally

45, The coefficient of price variation is the ratio of the standard
deviation divided by the mean price for the type and is usually
expressed as a percentage.
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related to the quality number; is higher for fleece wools of shorter
staple lenygth than for longer wools; 1is higher for lower dyled fleece
wools than [or better styled fleece wools in two of the three selling
centves; is higher for wools with a larger proportion of fault than

for wools with up to 3% or free of fault; and is higher for skirting

types than Cor fleece types.

It hao been suggested that two likely sources of this unexplained
price variotion are variations in buyers' estimates of value; and
variations 1. demand throughout the sale pr.ar:i.od.&r
(a) VarioLicn in buvers' estimates of value.

Potewni 1ol buyers at a wool auction estimate the value of each sale
lot bused o0 the physical properties of the lot and a set of clean price

limite specilicd by their principals. Using estimates of type and yield,
these clewn price limits are converted into greasy price limits, which
represent the moximum price the buyers are prepared to pay for each lot.
These greasy price limits then form the basis of the buyers' bidding
during the gale, _

Variations can and do ocecur in buyers' estimates of value on the
same lots of wvooel. These variations reflect differences in buyersi
estimation skill and in the bias of estimation, and occur because the
properties of wool are subjectively appraised. An estimate of the value
of the variance of valuations in the Australian wool market is 9.50 cents
per pound gre:ﬁy.ay

If all the buyers in an auction sale have identical price limits,
then the successful bidder will be the one whose estimate of value contains
the largest positive error. The difference between the buyers' estimate
of value and the price paid will vary according to the number of buyers
in the market and the distribution of valuations., For a single lot, the
price will be determined by the second highest valuation in the market,
with the lot going to‘the bidder with the highest valuation, either at,

or one bid above, the second highest valuation.

46. Whan and Richardson; op.cit.

47. Whan and Richardson; ibid,



34

One source of variation in buyers' estimates of value arises from
the fact that there is not a strong association between the physical
features of the fleece used to determine value and the fibre properties
important in process:?_n‘t_*,.'b This results in variability in the perceived
importance of appraised characteristics in terms of their processing
performance. Hence, two buyers can make the same appraisal of the physical
characteristics of a lot, yet have different valuations because of
differences in their assessment of the importance of these characteristics
to their principals.

The second source of variation in buyers' estimates of value arises
from errors in estimation of the properties of a lot, There is a strong
evidence that, on individual lots, buyers' estimates of yield, fineness
and length can be seriously in error.zlg What is more, their estimates
of these qualities are not random but are often biased by other visual
factors, which may penalise a particular grower or area. Buyers'
estimates are also affected by physical factors such as fatigue, light
conditions and the information contained in the sale catalogue.

This component of the variation in buyers' valuations has two
aspects. TFirst, the accuracy or trueness of estimation, that is, the
ability of the buyer to make the correct estimates of yield and type.

And, second, the consistency of buyers' estimates; that is the buyer's

ability to give the same appraiszal repeatedly for the same lots.

(i) The accuracy of buyers' estimates:

Considering this first aspect in terms of each of the important

fleece characteristics in turn:

48, The fact that the strength of association between fleece and staple
features and the important textile properties of wool is, in most
cases, weak has been established by a number of authors: Lang, W.R.;
"Fibre Thickness, Crimp Frequency and Quality Number of Australian
Wool", Wool Tech. Sheep Breeding, 8:2, p.ll, 1961; Paynter, J.R.
and Whan, R.B.; 'The Relationship Between Quality Number in Wool
and Fibre Diameter Within Clips", J.Text.Inst., 58:7, p.273, 1967;
Ross, D.A.; "The Relation of Count to Other Characteristics of
New Zealand Wools", N.Z.J. Agric.Res. l: p.666, 1964;

Roberts, N.F, and Dunlop, A.A,; '"Relations Between Crimp and
Fineness in Australian Merinos'", Aust.J.Agric.Res., 8:5, p.524, -
1957,

49, Charlton, D.; "Purchasing Wool to Meet Micron Specifications",
Wool Tech. Sheep Breeding, 12:2, p.23, 1965; Whan, R,B. and
Moffat, D.H.; '"Some Differences Between Estimated and Tested
Yields for Greasy Wool Sold in Australia", J, Text.Inst., 59:1,
p.39,1968.
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(a) The relationship between appraised yield and measured yield,

Along with clean usable fibre, greasy wool contains shin secretions,
noisture, dirt and vegetable matter. The characteristics of wool
important in processing are those of the clean weol., The clean wool
content (i.e. the percentage of clean wool preszent in a bale or let) is
therefore of fundamental iwmportance to the market value of greasy wool,

although yield itself is not a ‘characteristic'.

The ability of buyers and brokers to estimate the yield of greasy
wool is based on past impressions gained by visval and tactile appraisal
of wool., These impressions may be modified by the knowliedge of the effect
of certain districts of origin or climatic factors on the yield performance
of wool,

The difference between estimated and tested yields for Australian
greasy wool have been studied by Whan and Noffnr.so For 122 free grown,
fault free, Merino lots, Whan and Moffat compared the tested yields with
a buyer's and valuers' estimates of yield.Sl

Comparisons between estimated and tested yields for lots of the
same quality number revealed no significant difference between the average
of the buyer's estimates \and tested yield. This close agrcement was
confirmed by mill results. On the other hand, the averace of valuers'
yield estimates was 1,3% higher than the average of tested yields.

Both sets of appraisals tended to under-estimate the yicld of finer
wools and over-estimate the broader types.

The variance of tested yields (S2 = 3.80) was higher than for the
buyer's estimates (82 = 1.50) and similar to that associated with the
valuers' estimates of yield (S? = 3,92). This indicates that the buyer
tends to confine his estimates of yield within a narrow range around
the average yield for the type.

While the close agreement between the means of buyer's and
valuers' estimates and tested yields ensured that mill expectations
of yield were fulfilled, the correlation between estimated and tested
yields for individual lots revealed a much less satisfactory relationship.
These coefficients are a measure of the agreement between tested and
estimated yields for individual lots, and in no case did the correlation
coefficients differ from zero. This disagreement for individual lots

indicates some inefficiency in subjective estimation methods.

50. Whan and Moffat; op.cit.

51. 1In the New Zealand context, brokers would be in the same position
as the valuers whose estimates are considered here. That is,
appraisers who do not have close contact with the ultimate
performance of the wool and whose experience ranges over many
types of wool.
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This lack of agreement for specific lots was examined in greater
detail by comparing the distribution of the difference between the
estimated and tested yields of individual lots with those obtained by
substituting random numbers and random normal numbers for estimated
yields.

When these distributions were examined, it was clear that the
best-informed specialist estimator (i.e. the purchaser) also gave the
best performance (i.e. the largest concentration of cobservations around
zero difference.) The valuers, with a more general experience, were
not as accurate, but their distribution of differences was significantly
better than the 'no-skill' distributions gererated from random normal
numbers and random numbers. These observatiens illustrate that
differences between estimates and tested yields are minimised by
experience and a knowledge of the mill performance of specific purchases.

An interesting aspect of yield appraisal is reported by Mackay and
David,52 who iInvestigated the distribution of appraised yield from Sydney
buyers' figures., On close study, it was found that the frequency of
occutrence of a yield denoted by an odd number was nearly always less
than the frequency for the yields denoted by the even numbers on either
side of it. There was, apparently, a preference by the appraisers for
even numbers,

Appraisers can achieve a high level of accuracy when estimating
yield averaged over a large number of lots. (If a buyer could not,
competitive pressures would probably eliminate him from business ),
However, the degree of accuracy of subjective yield assessment on
individual lots is not high. This is understandable because many
relevant factors such as moisture- content, types of dirt and dust
contamination and vegetable matter contamination are not easily detected
and make assessment difficult. There is also a natural tendency to
under-estimate the amount by which particular wools differ from the
general average and to under-estimate high yielding wools and over-
estimate low yielding wools. These genetic and envirommental details
are largely unknown to buyers or brokers and, in the absence of specific
tests, the absolute value for the yield of individual lots will not be
knowmn.

52. Mackay, B.H. and David, H.G.; "Some Problems of Sampling the
Australian Wool Clip for Objective Appraisal', Wool Tech. Sheep
Breeding, 12:1, p.57, 1965,
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It is now common for buyers to deliver wool with a guaranteed
yield, and any over-estimate on the buyer's part may become the basis
of a claim. The risk of over-yielding will be minimised as the
consigmuent becomes larger and includes wool grown under different
environmental conditions. Consignments containing one or two sale lots
would have a high probability of yield error. Whereas the costs arising
from low- and high-yielding wools cancel each other out for the
manufacturer, the position for the buyer is such that there is a 'risk'
cost associated with over-yielding. This is a marketing cost that may
be minimised by yield testing.

From the wool grower's point of view, Whan and Moffat53 conclude
".... there will be a loss in income when buyers under-estimate yields
and an income gain when they over-estimate. Since the envirommental
and genetic factors influencing yield will affect the whole clip, the
entire income of individual growers will be altered according to the
direction of the yield bias. Furthermore, it is likely that the bias
will be consistent from season to season, The sum of all growers'
incomes is probably unaffected by these errors in yield, but it is
clear that the equity of income distribution amoﬁg growers can be
disturbed."

(b) The relationship between quality number and fibre diameter.

Quality numbers4 is an arbitrarly designated series of numbers,
related to the spinning ability of greasy wool and determined
principally by fibre fineness. Originally, the numbers were related
to the limiting number of hanks of worsted yarn (one hank = 560 yards)
which could be spun from one pound of top. Today few, if any, wools
are actually spun to their limits so quality number is something of a
misnomer. To add a little to the confusion, the term is defined in
relation to worsted manufacture but is applied indiscriminantly to
both woollen and worsted raw material,

The technical importance of fibre diameter in textile manufacturing
is well established.55 Research has shown diameter to be the most

significant factor in determining the physical characteristics of the

53. Whan and Moffat; op.cit,

54. Sometimes referred to as 'count'. However, the term 'count'
should, strictly speaking, be confined to a yarn.

55. Bastawisy, A,D.,, Onions, W,J, and Townend, P,P.,; "Some
Relationships Between the Properties of Fibres and Their
Behaviour in Spinning", J.Text.Inst., 57:7, Tl, 1961;

Roberts, N.F.; '"The Effect of Fibre Thickness, Length and
Crimp on Worsted Spinning Limits. Yarn Irregularity and Handle;
Wool Tech, Sheep Breeding, 8:2, p.27, 1961,
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finished fabric. Spinning limits and yarn regularity are directly and
heavily dependent on the mean fibre diameter of wool, as is the handle
or softness to touch.

The importance of quality number stems from its traditional use
as an indicator of fibre diameter and this is the standard that classers
brokers and buyers use to estimate fibre diameter. This estimate of
fineness is broadly based on the frequency of crimps in the staple which
in turn, is related to fibre diameter.56

The assumption, that there is a strong inverse association between
quality number (or staple crimp frequency) and fibre diameter, has been
examined on a number of occasions.S? It has been shown that this
relationship is poor and variable; some factors which affect it are the
environment, the age, the strain or breed of sheep and the general
nutritional level of sheep.58 Crimp, and hence quality number, is not
a good estimate of fibre diameter and many wools with a similar number
of crimps per inch have widely differing fibre diameters.

Whan and Paynter59 concluded that 48% of the variation in fibre
diameter within flocks is associated with differences in appraised
quality number., Further estimates, by the B.A.E.,60 of the variation
in fibre diameter accounted for by differences in quality number were
38% and 64% , and, in this analysis the coefficients of determinati0n61
for the relationship between quality number and fibre diameter for two

sets of appraisals were 0.76 and 0.??.62

56. Lang, W.R.; "The Dependence of Wool Quality Number on Crimp and
Fineness in Australian Wool", J,Text.Inst., 38:T257, 1947.

57. Lang, W.R.; "The Crimp-Fineness Relationship in Australian Merino
Wool%, J.Text,lust., 387 £24l, 19%47; ~———j . J.Text,.Inst.,
38: T257, 1947; ————; Wool Tech. Sheep Breeding, 8:2, p.ll,
1961; Ross; op.cit.; Whan and Paynter; op.cit.

58. Roberts and Dunlop; op.cit.
59. Whan and Paynter; op.cit,

60. B.A.,E.; The Economics of Wool Classing, Wool Economic Research
Report, No.21l, p.17, 1970.

61, The square of the correlation coefficient, the coefficient of
determination, is equal to the proportion of the Y variance
explained by the linear influence of X,

62, See Chapter Four, Section 4.2.1,
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B

P 3 . 3 63 . 64
These results confliet with those given by Lang and Skinner;

in fact the latter found no associarion between quality number and fibre
65
n

diameter in a fine Merino clip, euiwosts that the reason for this
disagreement could be due to the izct that Siinner's results were drawm
from a super spinners clip and that quality nwunber may be a poor guide to
average fibre diameter in finer wools, llowsver, for New Zealand Merino
and Halfbred wools, Rosso6 reports the correlation between count and

diameter as =-0.919. Similarly, for NHew Zealand crossbred wools and all

wools Ross's correlation coefficicnts were high (i.e. «0.631 and -0.950
respectively.)

However, Ross's results were based on appraisals of auction lots
as opposed to the Australian practice of ucing individual fleece samples
and this could explain some of the difference, Furthermore, comparing
Ross's results with similar result: for Auslralian wool, Charlton67
concludes that, for the same crosubred quality number, New Zealand wools
have a broader fibre diameter than Australian wools, This difference is
quite marked at the strong end of the croasshred range.

According to RossPS the regression line representing the change of
diameter with count is much steeper for fine weols than coarse wools;
the difference between successive counts being 3.11 microns for fine
wools and only 1.27 microns for cosrse wools,

Charlton69 also reports diffcrences in the diameter-quality
number relationship between some Australian selling centres. These
differences can be explained by considering the type of wool sold in
each centre and the strain of Merino producing the wool., Significant
between-centre differences in the diameter-quality nmumber relationship
were also observed in this analysis, thus confirming Charlton's
Australian observation for the New Zecaland situation.70 This lack of
uniformity between centres, not to mention en the international level,
emphasises the severe disadvantages of assessing fibre diameter by

quality number,

63, Lang, W.R.; J.Text.Inst., 38: T241l, 197,

64, Skinner, J.N.; "Some Factors Affecting the Clean Price of Greasy
Wool", Aust.J.Agric.Econ., 9:2, p.176, 1965,

65. Whan, R.B.; Wool Tech. Sheep Breeding, 11:2, p,29, 1964,

66. Ross; op.cit.

67. Charlton; op.cit.

68. Ross; op.cit.

69. Charlton; op.cit.

70. See Chapter Four, Section 4.2.1,
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The observation,that there is a satisfactory relationship between
quality number and average fibre diameter in mill blends, is supported by
Lang:“rl and Roberts and Dunlop.72 Clearly this situation is satisfactory
enough for the users of wool, but the fact that crimp, and hence, quality
number is, in individual cases, a poor guide to diameter, means that the
equity of income distribution among wool growers can be badly astray.

The grower producing wool finer than its quality number suggests
will be penalised, while wool coarser than its quality number indicates
will be over priced. Roberts and Dunlop73 have shown that price
differences of 207 or more are common for clips having the same mean
diameter but widely differing crimps. In addition, there is divergence
in the average-diameter/quality number relationship between selling
centres and on an international level due to the particular types of
wool sold in each centre or grown in each country.

The use of quality number as a means of classifying wools of

different average fibre diameters is clearly subject to some reservations.

(c¢) The relationship between staple length and fibre length.

Average staple length (together with staple length variation and
soundness) is used as a guide to the average fibre length in the top to
be produced. Fibre length in tops is of major technical importance
in combing and worsted spinning sections of the textile industry.
Average fibre length determines strength, fineness and appearance of
yarn spun from top, and the dividing line between combing and carding
types is determined by length.74

The assumption, that staple length is a satisfactory estimator for
the average fibre length of the resultant top, is not well justified.
This is because:

(a) considerable fibre breakage occurs in the top making process,
and

(b) the strength of association between staple length and the

length of the constituent fibres is weak.

71, Lang, W.R.; J.Text.Inst., 38: T241, 1947,
72, Roberts and Dunlop; op.cit.
73. Roberts and Dunlop; ibid.

74. Roberts; op.cit.; Paynter, J.R.; '"The Importance of Wool Style
and Physical Fleece Characters as Determinants of Greasy Wool Values",
Wool Tech. Sheep Breeding, 11:1, p.69, 1964,
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Staple length is affected by the degree of fibre crimp and the
restraint placed on the longer fibres by the shorter fibres in the
staple. The average length of the individual fibres, when straightened,.
usually exceeds the length of the straightened staple.75

Whan76 reports that the ratio of average fibre length to staple
length has been found to range from 0.87 + 0.08 to 1.46 + 0.05; the
standard deviation of these tests range from + 0.05 to + 0,21, Some
factors that may influence this ratio are the age, strain or breed of
sheep and the number of fibres grown per unit area of skin.

In another small trial carried out to obtain an estimate of the
strength of association between staple length and average fibre length
it was concluded that staple length accounted for only 467 of the average
fibre length variation of staples.?7 The range of correlation
coefficients for five lines of 58's to 60's combing wool was from 0.58
to 0.71,

In terms of the wool market, it is clear that the use of staple
length as a guide to average fibre length can be quite unreliable.

The error can range from -13,07% to 46.07% of the staple length-?g
This type of variation raises the question of the validity of staple
length as a classing and valuing standard. Indeed the lack of a strong
association between staple length and average fibre length, coupled with
the high variability of fibre lengths within staples (i.e. up to 15.5%),
suggests that the tolerance of textile machinery for length variation
may be higher than is generally acknowledged.

However, even though the association between staple length and
fibre length is not strong, staple length is the only practical measure
available to the broker and the buyer for estimating fibre length. Thus,

it will continue to be used as a value determining parameter.

(ii) The consistency of buyers' estimates

The second aspect of errors in estimation, the consistency of buyers'

estimates, has been investigated by a number of authors.

75. B.A.E.; op.cit., 1970,

76. Whan, R.B.; Wool Tech, Sheep Breeding, 15:1, p.87, 1968,
77. B.AE,; op.cit,, p.2l; 1970,

78. Whan, R.B.; Wool Tech. Sheep Breeding, 15:1, p.90, 1968.
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Douglas, Whan and WJ’.Ilet.’79 determined the consistency and
accuracy of yield, type and price estimates for each of six appraisers
employed by a large Australian wool-buying firm. -Two sets of estimates
were obtained from caoch of the appraisers for each of several sale lots.
The wools appraised were both [leece and skirvtings of topmaking style
and showing varying vegetable fault,

A simple one-wvaoy analysis of variance was used to isolate the

Nt ¢ B 2
component of variaticn due to differences between lots, oL s and a

residual component that reflects the accuracy of the appraiser's estimates,

0é2_ The consistency of the individual appraiser's estimates is
expressed in the forw of an intra-class correlation coefficient, RI’
vhere:

U2
L
o e

cr2
ﬁe L

A value of 1.0 for this coecfficient indicates that the appraisexr's
error of estimation is zero, i.e. 02 = 0 or, in other words, that
the appraiser's estimate accounts for all of the variation in that
particular characteristic.

The value of the intra-class correlation coefficient as a measure
of consistency can be illustrated by assuming that an appraiser has an
error of 4+ 2,0 cents per pound, Clearly this appraiser will be more
consistent in detecting price differences in a population ranging over,
say, + 25,0 cents than in a population having prices in the range + 2.0
cents, Thus, the intra=-class correlation coefficient provides a measure
of the appraiser's relative performance in relation to the wool he has
to value.

The accuracy of estimation is expressed by the standard deviation
of the appraiser's repeat estimates on the same lots of wool. However,
this is not an absolute measure of accuracy since a consistent bias in
an appraiser's estimates could mean that, while the standard deviation
of his estimates was low, the difference between appraised characteristics

and their measured counterparts was relatively high.

(b) Variations in demand throughout the sale period

The number of bidders does not remain constant throughout a sale
period. Order sizes vary and consequently the time required to fill

orders will also vary. Buyers will withdraw from bidding as their orders

79. Douglas, S.A.S., Whan, R,B. and Willet, Helen E.; '"The Consistency
of the Valuations of Greasy Wool by Six Appraisers in a Wool-Buying
Firm", J,Text.Inst., 61:3, p.108, 1970,
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are filled or simply to balance purchases against orders. In other
cases, a buyer may employ a strategy that requires temporary withdrawal
from the market or will enter the sale as new orders are received,

Such variations in demand produce many inexplicable price movements
throughout a sale.

Whan and Richardsonso have developed a simulation model of an
auction market showing the relationship between the variation in
valuations, the price variation and the number of independent bidders
in the market. The only assumptions in this model are that all the
variables incorporated in the model are normally distributed and that

lots of the same type are identical, The model is:

= 0, + P - V) /s
Ny 0.53 [(Sv P \)/qu]
where NB = the number of independent buyers In the market;
P = the average price paid in cents per pound;
V = the average valuation in cents per pound;
Sp = the standard deviation of prices paid for
individual lots in cents per pound;
2 2 2.
= + +
Sv (s B B e > L)
2 ;
S B = the variances of a single bidder's estimates
of value on identical sale lots;
82e = the variance of different bidders' estimates on
identical sale lots with the same price limits;
2
. L = the variance of price limits between bidders for

the same lots,

From a practical point of view there are problems in estimating
G; Sp and the components of variance of Szv. However, Whan and Richardson
make approximations of these and their values give an estimate of NB = 11
as the average number of bidders at wool auction sales in Australia.

This model has several important implications for wool marketing.

A reduction in the value of Sv (the standard deviation of valuations)
has a marked effect on the competition required to produce a predetermined
value of Sp (the standard deviation of prices paid) or P -V. The
introduction of objective measurement as a basis for selling wool would
have the effect of reducing the value of Sv' This in turn would reduce
the number of bidders required to maintain a constant variation of prices
paid or, alternatively, reduce price variation and/or increase average -

prices paid with the same number of buyers.

80. Whan and Richardson; op,cit,
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In view of the géneral tendency for woolbuyers to use the average
prices paid at a previous sale as a basis for valuation, long term
stability of prices will be achieved when P -V =Pn - F(nul).= 0.

This condition cccurs when: Ap = 1,88 log NB -1,033 =0
(where Ap = (P = v)/sv), i.e. NB = 3.5 buyers.

The implication of this in practice is that an auction held with
less than four bidders does not provide enough competition to force buyers
to pay their predetermined valuation. Under these conditions the average
price paid, fh, will be less than P(n-l) and, in the longer term, prices
will fall. When there are four or more bidders in the auction Pn will be
greater than ﬁ(n-l) and prices in the leng term will rise.

The refinement of the relationships set out in this paper may
provide both buyers and sellers with useful indicators of the strength
of competition in the market. A seller could base his decision to sell
on both a reserve price and the strength of competition, A bidder may
be able to use the shift between average valuations and average prices
to estimate optimal price limits (i.e. those price limits that would
allow the bidder to fill all orders at the minimum price).

A Wool Marketing Authority, such as the New Zealand Wool Marketing
Corporation, could base its buying and selling operations on the level of
competition in the market. It may be sufficient for the authority to bid
in the market when there are only two or three bidders operating. Any
intevention at that point would have the short term effect of stabilising
prices and maximising returns to growers by preventing a fall in prices.
The short-term price reductions produced by the Authority's selling
operations would be minimised if selling was only carried out when a
large number of bidders were active in the market (i.e. say 10 or more).

The majér criticism of the model presented in this paper is the
assumption that individual type classifications are homogenous with
respect to their important commercial properties. As Whan and Richardson
themselves point out, the classification of sale lots by type will be
subject to the same errors as are inherent in the estimation of greasy
price limits. Differences in the homogeneity of sale lots classified

as 'identical' would increase the size of Se and S_ and hence Sv'

B
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2.5 PRICE FORMATION AND BINNED WOOL:

In practice the woolclasser has two conflicting objectives;
one is to build uniform lines, the other is to produce large lots
(i.e. six bales or more) which are of sufficient size to attract full
competition, The conflict arises because wool is an extremely variable
material. No two fleeces are exactly alike; indeed no two staples are
alike. This variation means that the classer has to establish limits
of tolerance in his classing standards that are both acceptable to the
buyer and in accord with the volume of wool to be classed. The larger
the volume of wool to be classed the narrower the practical limits of
tolerance (other things being equal).

Within clips the volume of wool available for classing is much
smaller than that available within a broker's store for classing into
binned lines. It might be expected, therefore, that the limits of
classing tolerance for growers' brand lots would generally be wider
than for comparable binned lots, and that binned lots would tend to
be less variable than growers' lots, However, an individual clip is
likely to be more homogeneous to begin with, than the wool from a
number of sources which is available for binning.

In fact it has been shown that practices such as binning,
blending and mill sorting are more likely to increase rather than
decrease variation within 1ots.81 For example, wool having the same
crimp frequency but grown in different flocks often has large variations
in average fibre diameter. Consequently, tops made from unclassed clips
from an individual flock are likely to be more uniform for fibre
diameter than tops made from wool grown in different flocks matched

4 82
for crimp frequency.

8l. Whan, R.,B.; "Potential Savings from the Sale of Wool by Sample
and Measurement", Quart.Rev.Agric.Econ., 24:4, p.208, 1971,

82, Complete homogeneity is not necessarily always desirable and yarn
production can in fact suffer when tops are too uniform with respect
to length for example. A difficulty also arises in the definition
of uniformity in wool as there are no generally recognised limits
of tolerance allowable in uniform lots, This inability to define
uniformity of wool stems partly from the fact that the standards
used to measure the value of wool are only loosely associated
with the fibre properties important in manufacture. The result
is that individual mills have their own concepts of uniformity,
and these may not necessarily agree with those of the classers.



Buyers express a preference for even lines over comparable mixed
lines, since it is more difficult to estimate the value of a mixed line.
As a result the valuations placed on binned lots are usually more
conservative than those placed on other 10ts.83

In practice; therefore, binned lots sell at a discount compared to
growers' lots and, in fact, there is a significant price difference in
favour of all modes of offering as compared to binned wool.84
Apparently the between-farm component of variability in binned lots is
high enough to out weigh the effect of a greater volume of wool in the
broker's store. That is, while the broker has more fleeces to select
from, becauvse individual eclips vary so widely, his tolerance limits for
binned wool have to be wider, not marrower, than for growers' lines.

It has also been suggested that buyers discount binned wool because of
the effect of moisture on rehandled wool and the difficulty of

estimating yields of wool from different origins.

26 THE EFFECT OF OBJECTIVE MEASUREMENT ON GREASY WOOL PRICES:

85
A series of price comparisons have been carried out by the B.A.E.,

to estimate the return to the Australian wool industry from a system of
marketing based on measured fibre diameter rather than quality number,
The average fibre diameter was measured for each of 1,527 sale lots
purchased by one buyer. 1In all cases the appraised quality number of
the sale lots was the basis for the price paid at auction.

It was found that the return from tops made from mill batches of
uniform fibre diameter was higher than those based on quality number.
The difference ranged from 7.4 to 0.9 cents per pound clean. Such price
differences will vary according to the distribution of fibre diameters
within qualit§ number groups and market price relationships.

Two further Australian studies have examined the effect of pre-sale
testing of lots on wool prices. The first, a pilot trial reported by
Douglas and Whan,86 compared the auction prices for tested and untested
lots of similar wools from one particular clip, where fibre measurement
had indicated that the wool was finer than the visual estimates had
suggested and where, as a consequence, tested wool sold for a premium

over untested wool.

83, B.A.E.; op.cit., p.l6, 1960,

84, This has been discussed previously in this chapter. See Section
2.48.25 P29,

85, B.A.E.; op.cit., p.19, 1970,

86, Douglas, S.A.S. and Whan, R,B.; A Pilot Study of Pre-Sale Testing
of Greasy Wool, B.A.E. Occasional Paper No.l, 1969.
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The second study, conducted by Tier and Shepherd87 included wool
from an additional 13 clips, which were selected to include at least
some clips believed to have wool of thicker mean fibre diameter than
indicated by visual estimates. Because sample lots were drawn from
different strains.of sheep and included different wools it was possible
to explore the affect of these factors on the incidence of premiums or
discounts,

A total of 100 comparisons was made between prices received for
tested and untested lots of wool, In aggregate there was a statistically
significant premium of 1,32 cents per pound (2.9 cents per kilo) greasy
for tested wool over untested.

The size of the premium, however, varied considerably. 1t had a
standard deviation of + 3.0 cents per pound greasy and extreme values
of 12,12 cents in favour of tested wool and 6.50 cents in favour of
untested wool were encountered.

The source of this premium was then investigated by Tier and
Shepherd. Different premiums were noted for different clips, and all
but one clip showed a price premium for testing. Similarly the level
of the premium differed significantly between different strains of wool
and between wool groups, with the latter appearing to be associated with
the major part of the observed premium. In particular hogget wools were
shoun to exhibit significantly greater premiums than other groups (adult
or skirtings).

These premiums were shown to emerge primarily as a result of two
factors.88

(1) a constant marking up of price for wool which has been
tested, and

(ii) a revision of buyers' appraisals of fibre diameter and yield.

87. Tier, T.J. and Shepherd, M.A,; "An Analysis of the Price Premium
Paid for Pre-Sale Tested Greasy Wool', Quart.Rev.Agric.Econ.,
15:1, p.50, 1972,

88. From the design of the experiment, the only identifiable reasons
which could have given rise to the observed premium were associated
with the provision of the test certificate results. To test this
proposition, the relationship between the size of the premium and
the differences between tested and appraised values of fibre
diameter and yield were investigated,

A functional relationship was estimated in which the dependent
variable, the price premium, was expressed in terms of its linear
relationship with the difference between tested and appraised fibre
diameter and the difference between tested and appraised yield,

The following result was obtained:
Premium = 1,213 - 2,387 (tested minus appraised fibre diameter)
+ 0.346 (tested minus appraised yield).
Degrees of freedom corrected R = 0,47; d = 1.35.
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The constant component of the premium is thought to have arisen
from the provision of more accurate information to buyers before purchase,
with a consequent reduction in buying risk. This could be expected to
lower buying costs (for example ‘claims' for not matching order
specifications) and, consequently, may lead to some increase in the price
paid for wool at auction, This factor appears to offer a plausible
explanation for the observed constant component of the premium,

Further to this risk reducing element, pre-sale testing may, when
it becomes more common, lead to some additional increase in auction prices
for wool owing to a transfer of the cost of testing to the grower.

At present a large part of the total clip is tested by the buyer before
shipment. The cost of this testing is a buyer expense and must therefore
be deducted from the price limit used by him in the auction room,
Pre-sale testing, when practised on a wider scale, would eliminate the
need for much post-sale testing, in which case the cost of buyer testing
could logically be expected to be added to the buyer's price limit,

Buyer adjustment of valuation in response to differences between
buyers' appraisal and tested values for fibre diameter and yield appears
to explain much of the variation in the premium paid. Fibre diameter
ad justments were shown to have the greater influence; most wools which
had large premiums/discounts also had large appraisal/test fibre diameter
differences, The adjustment of buyers' valuations was found to vary
significantly between different wool groups. Buyers were apparently more
responsive to test/appraisal differences in hogget wools than in either
skirtings or adult wools,

As more testing is done prior to sale, the impact of these factors
in leading to a premium for tested wool may decline owing to the correction
of bias in visual appraisal. Tier and Shepherd in fact found some evidence
that this had already occurred for hogget wools where, over the period of
the trial, the premium for tested hogget wool tended to fall as buyers
adjusted their apparently consistent under-estimates of fibre diameter.
However, the constant value associated with the price premium can be
expected to increase as more testing is done before sale and buyers are
able to amalgamate complete mill consigmments on the basis of test

certificates,
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CHAPTER THREE

SOURCES OF WOOL PRICE VARIATION AND THE RELATIVE ECONOMIC IMPORTANCE
OF GREASY WOOL CHARACTERISTICS

3.1 INTRODUCTION:

In this chapter a detailed discussion of the methodology and
results of two of the five sections of this analysis is given. The
two sections concerned, each dealing with one of the major objectives

of this thesis, are:

SECTION 3.2: Partitioning of the sources of binned wool price
variation over time and determination of the extent
to which these prices are explained by appraised

and measured characteristics.

SECTION 3.3: Determination of the relative economic importance of

greasy wool characteristics.

At the beginning of each section a brief outline of the section
is given, This is followed by a full discussion of the analysis concerned,

Before discussing this analysis in detail it may be helpful to the
reader to repeat the nature of the information used. For approximately
8,500 binned lots over three seasons, 1968/69, 1969/70, 1970/71, the
following data was obtained: sale price, measured yield, fibre diameter,
staple length and staple length standard deviation; brokers' appraisals
of yield, quality number and staple length class and a buying firm's
appraisals of the same characteristics. 1In fact, it was not possible to
collect a complete set of data for all lots; therefore, in some
analyses, the number of lots used was less than 8,500,

For convenience, the buying firm is referred to as 'the buyers'
in parts of this and the following chapter. It should, however, be
remembered that 'the buyers' or 'the buying firm' refers to a number of
appraisers whose estimates may or may not be the same as those of the

actual buyers who in fact purchased the lots,

32 SOURCES OF BINNED WOOL PRICE VARIATION:

Outline:

(i) The sources of binned wool price variation were isolated by
factorial analysis, and then recombined into an hierarchial analysis
of variance model expressing the variance of binned wool prices in

terms of:
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Between types

Within-types between-seasons

Within-seasons between-centres

Within-centres between-sales

Within-sales between-lots
(ii) The within-sale between-lot source of price variation was then
explored in terms of the extent to which it was explained by each group
of appraisers separately and the measured information. This involved
regression of the appraisal and measurement data on the deviation of

sale price from the monthly average price.

(iii) By obtaining estimated prices for the two groups of appraisers
from regression, it was then possible to add a further source to (i)

above. That is, the source of variation within-types between-appraisers.

3.2,1 Hierarchial Analysis of Variance of Binned Wool Prices:

Using five buying-firm wool types, a factorial analysis of the
variance of clean, binned wool prices was carried out with seasons,
centres, sales and types being treated as different factors., The
relevant sums of squares were then recombined to produce three
hierarchial analysis of variance (ANOVA) models, expressing clean price
variation in terms of different combinations of these factors.

The five wool types used were:

Type Description
1 50's, good average topmaking, B/C style, 3%" - 5"
2, 48/50's, " " " , " LA L L
3o 48/48°'s, I L " , " "4 - g
4 . 46/48's, L " " , " LA L
5 44 [46's " " " 9 P L

These types were selected because they covered a fairly wide
quality number range (and there is ample evidence that quality number is
the most important determinant of wool prices) yet were identical
(virtually) in all other characteristics. Since quality number is so
important in price determination, it seems likely that the greatest
variation between types would occur when quality number is allowed to
vary while all other characteristics remain constant. We could complete
the analysis with each type characteristic varying in turn while the
others are held constant. Comparison of the proportion of variance
between types would then provide a measure of the relative importance of
the different type characteristics. However, this problem is approached

using regression analysis in Section 3.3 of this chapter.
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Each sale price was corrected for yield (clean price = greasy
price x 100/yield) using the buying firm's estimate of yield so that,
if the market was efficient, the clean price variation between lots of
the same type should have been very swmall, at least within sales,

The lots were selected so that each type was represented twice,
in three sales, in each centre, in each season (one sale at the beginning,
in the middle and at the end of each seascn).

Before discussing and interpreting these results it should be
pointed out that we are dealing here with a totally fixed effects model.
Neither the types, seasons nor the sales involved represent a random
sample of their respective populations. A mixed model, in which some
of the components were random, would have been preferable since in this
case inferences about the population could have been made. Unfortunately
random samples of types or sales could not be taken because of incomplete
data, hence observations from those sales, types and seasons actually
selected cannot be generalised.

Different proportions of the total variance would be expected with
a different selection of types, seasons or sales. In particular, the
selection of types has a major influence on the relative size of the
various sources of variance. For example, less of the total variance
would be explained by type if the range of quality numbers selected was
narrower,

The types used in this section are considered to be a fair
representation of New Zealand fleece wool types over a period of
relatively stable prices (see table 6) so there is some justification
for this investigation even though the results obtained cannot strictly
be generalised. However, this section is, at best, an incomplete
description of the nature of wool price variation.

The model of wool price formation proposed in this section is of

the form:
= u+Y, +C, +85 +T + + + +
Pijklm u Yi Cj Sk Tl YCij Ysik YTil CSjk
+
+ Cle + STkl i YCSijk + YCTijl + YSTikl CSTjkl
+ YO8T 5 * By ki
where:
i=1... y years;
j=1l... c centres;
k=1,.. s sales;
L= L, € Eypes;
m=1... r replicates;

Pijklm is the clean price of the ijklm th lot,



TABLE 6

New Zealand Average Greasy Wool Prices

Average Prices Differences Between | Fluctuations

(cents per kilo) Seasons (Percent)
1955-56 84.86 - 6.39 - 7.0
1956-57 100.60 + 15.74 + 18.6
1957-58 75.62 - 24,98 - 24.8
1958 -59 66.27 - 9.35 -12.4
1959-60 82.03 + 15.76 + Z3.8
1960-61 74,12 v 7,91 - 9.6
1961 -62 71.98 - 2,14 - 2.9
1962-63 78.70 + 6.72 + 9.3
1963 -64 101.17 *+ 22,47 + 28.5
1964 -65 77.40 - 2377 - 23.5
1965-66 76.46 - 0,9 - 1.3
1966-67 64.77 - 11,69 - 15.3
1967 -68 50,42 - 14,35 - 22,2
1968 -69 61.86 + 11.44 +22.7
1969-70 56.48 - 5.38 - 8.7
1970-71 53.42 - 3,06 - 5.4
1971-72 66.46 + 13.04 + 24 .4
Average 73.09 11.48 15.3

Source: New Zealand Wool Commission; Statistical

Analysis of New Zealand Wool Production and

Disposal.
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The factorial analysis of variance of clean, binned wool prices
for five wool types, and the first of three hierarchial analysis of
variance models constructed from this factorial analysis, are given

in tables 7, 8 and 9,

TABLE 7

Factorial ANOVA of Clean, Binned Wool Prices

(Five wool types).

Source Degrees of Sums of Squares Mean Squares
freedom

Mean 1 1,028,013.965

Types (T) 4 13,543.59% 3,385.898
Seasons (Y) 2 3,994 .461 1,997.230
Centres (C) 7 306.917 43,845
Sales (S) 2 223,280- 111,640
T=xY 8 668,751 83.594
i o 28 328.391 11,728
T %8 8 219.951 27.494
YxC 14 144,618 10,330
Y xS 4 100.195 25.049
%3 14 108,500 Z::750
T &% ¥ %€ 56 472.741 8.442
TxY=xS 16 270,749 16.922
YxCxS 28 332.801 11.886
TxCxS 56 495,749 8.853
TR Y2 0xS 112 1,282,200 11,448
Error 360 1,211,823 3.366
Total 720 1,051,718.684




TABLE 8
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Hierarchial ANOVA of Clean, Binned Wool Prices

Model 1,
Source Sums of d.f.| Mean F
Squares Squares
Mean 1,028,013.965
Between types 13,543.5% 413,385.898|1,005.85
Within-types between-seasons 4,663,212 1 10| 466.321] 138.53
Within-seasons between=-centres 1,252,667 105 11,930 3.54
Within-centres between-sales 3,033.425| 240 12,639 3.75
Error 1,211,823 360 3.366
Total 1,051,718.686 720

All F values significant at 0.1% level.

TABLE 9

Sources of Clean Price Variation

M@EJL_.];'
i

Source of Variation Sums of Squares Variance % of Total

Variation
Between types 13,543.59% 13.837 57.14
Withinrtypes 4,663.212 6.486 19.67
between-seasons
M Chin=seatons 1,252,667 1.742 5.28
between-centres
Wl?hin centres 3,033.425 4.219 12.80
between-sales
Within-sales &
S 1,211,823 1.685 5.11
Total 23,704,721 32.969 100.00
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Bearing in mind the limitations of this analysis, we observe in
Model 1 that the variance between types is very high, which is to be
expected considering the range of types concerned. The variance
within-types between-seasons is also relatively high, accounting for
nearly 207 of the total price variation. Provided this between-season
variation represents an easily identifiable trend, then the efficiency
of the marketing system will not necessarily be impaired.l

However, the Wool Marketing Study Group showed clearly that
seasonal wool prices have fluctuated randomly over a wide range in the
past.2 Prices in recent seasons have shown little more stability, as
table 6 shows, although over the period 1968-69 to 1970-71 prices in
general were relatively more stable than for any similar period over
the past eleven years,

The average greasy price for the last five years (1967-68 to
1971-72) was 57.73 cents per kilo; the average between-year change
(either up or down) was 9.45 cents per kilo; and the average percentage
change 16.7%. This is not a measurement of fluctuations accoxding to
recognised statistical methods, but it does give a simple measurement
which indicates the range of price movements and also the wide variation
in these price movements,

The individual grower is more concerned, however, with prices at
a particular centre rather than the general pattern of prices.

Logically, the variation within-seasons between-centres should
be very small or non-existent. One would hope that identical wool sold
in Auckland or Invercargill, for example, would fetch the same price.
For the lots considered here, the variation within-seasons between-
centres is highly significant, however, this accounts for only 5% of
the total price variation.,

A more important source of price variation is the variation
within~centres between-sales, which is also highly significant and
contributes nearly 15% of the total price variation. This variation,
like that within-types between-seasons, is acceptable in terms of an
efficient market provided it is due to real, identifiable changes in
the general price level. 1If, however, the variation is largely due to
random fluctuations, as has been suggested by the Wool Marketing SFudy
Group and others,3 then there will be no trend for growers (or anyone

else) to identify.

1. The concept of market efficiency is defined and discussed in Chapter
1, Section 1.4,

2. W.M.S.G.; Wool Price Fluctuations, Report No.,l, August, 1965.
3. W.M.S.G.; ibid.
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The Wool Marketing Study Group also concluded that there were
considerable disparities in the average price received within each
centre for similar periods (say first to third main sales). This
conclusion is subject to the limitation that the nature of the wool
offered varies throughout the season and this can substantially affect
the average price received. However, even when the centre offerings
were substantially similar, average price fluctuations between centres
were still quite marked.

It is possible that the results of the analysis of variance,
summarised by Model 1, and the findings of the Study Group are partly‘
due to the accident of a particular centre happening to have its sales
when the general price level was at its higher or lower points within
a season. The other confounding factor is the assumption that lots of
the same type do in fact appear the same to buyers.

The error term in Model 1, representing the within-sales between-
lots (of the same type) source, contributes 5% to the total price
variation. This source reflects the variation in buyers' valuations
of 'identical' lots as well as the other factoxrs responsible for
within-sale fluctuations between ‘'identical' 10ts.4 This source of
variation could be substantially reduced if valuations were based on
objective measurement of important processing properties rather than
on subjective appraisal. (Results of tests for yleld and fibre diameter
on a series of sale lots indicate that fibre measurement is more
consistent than traditional subjective estimates),

One of the problems with Model 1 (and also with the Study Group's
price analyses) is that with centres, years and sales all combined results
are confounded by a time/geographical interaction. In an effort to
overcome this problem, two further hierarchial models were constructed
in which centre and time effects are separated. These models are
sumnarised in tables 10 to 13,

With the centre effect removed, we see that the within-seasons
between-sales component is significant but relatively small, accounting
for only 3% of the total price variation over time. Again, provided it
is non-random, this variation will not affect the efficiency of the .,
market, However, The Wool Marketing Study Group concluded that this is

probably not the case.6

4, Within-sale price fluctuations for ‘'identical' lots are discussed in
detail in Chapter Two, Section 2.4,

5. Whan, R.B.; '"The Role of Objective Measurement in Australian Wool
Marketing," Text.Inst. and Industry, 1:6, p.154, 1969.

6. W.M.S.G.; Final Report of the Wool Marketing Study Group, Wellington,
November, 1967,




Hierarchial

TABLE 10

ANOVA of Clean, Binned Wool Prices

o

Model 2.
Source Sums of Squares|d.f.|Mean Squares F
Mean 1,028,013,965 1
Between types 13,543.59 4| 3,385.898 |487.96
Within-types between=-seasons 4,663,212 | 10 466.321 67.20
Within-seasons between-sales 814,174 | 30 27,139 3.91
Error 4,683,740 | 675 6.939
Total 1,051,718.684 | 720
All F values significant at 0.1% level.
TABLE 11
Sources of Clean Price Variation
Model 2.
Source Sums of Squares | Variance | % of Total
Variation
Between types 13,543,594 18.837 57:14
Within-types between-seasons 4,663,212 6.486 19,67
Within-seasons between-sales 814,174 1.132 3.43
Within-sales between-lots 4,683.740 6.514 19.76
Total 23,704,721 32.969 100.00
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The Group investigated the extent to which underlying trends in
differentials between different types of wool were distorted by random
fluctuations over the course of a single season

Using prices for a sauple of 21 full length, fleece wool types
offered in 27 sales over the 1964-65 season, the Group found the
variations in average differentials to be significant. If these
differences represented a tread over the course of the season then
this information would be important to growers. However, it was
found that, in only 20 cases out of the 84 pairs of prices tested,
was a statistically significant trend sustained. Furthermore, only
a small proportion of the vaviance in type differences was explained

by the trend. Thus, in alwost all cases, sophisticated analysis was

necessary to identify a trend,
Aszsuming a similar sitvation to the one identified by the Study

Group, the within-scasons between-sales variation identified here,
although representing only a small percentage of the total price
variation, would serve to obscure trends in the differentials between
types over the course of a season, (The within-seasons between-sales
price variation eculd, of course, be high and yet completely explained
by an easily identifiable trend).

Over all centres, the within-sales batween-lots source of

variation is high, representing nearly 207 of the total price variation,

TABLE 12

Hierarclhiial ANOVA of Clean, Binned Wool Prices

Model 3.

Source Sums of Squares |d.f.|Mean Squares F

Mean 1,028,013,965 1

Between centres ‘ 306.917 7 43,845 13.03
Within-centres between-seasons 4,139,078 16| 258.692 76.85
Within-seasons between-sales 764,776 48 15,933 4.73
Within-sales between-types 17,282,126 288 60,007 17.83
Error 1,211,823 360 3.366

Total 1,051,718.684 720

All F values significant at 0.1% level.
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TABLE 13

Sources of Clean Price Variation

Model 3,

Source of Variation Sums of Squares | Variance (% of Totall

Variation [

i
Between centres 306.917 0.427 1.30
Within-centres between-seasons 4,139.078 5757 17.46
Within-seasons between~-sales 764.776 1,064 05 U
Within-sales between-types 17,282,126 24,036 72.91
Within-sales between-~lots 1,211.823 1.685 5.11
Total 23,704,721 32.969 100,00

From Model 3 we see that the between centres variance accounis [or
less than 2% of the total price variation. Thus, although the witlhiua-
seasons between-centres variation accounted for 5% of the total wvariation,
over the three year period price variation between cenlres was very small,
(although highly significant). This is encouraging from the growcyz'
point of view since it implies that within-secason between-centre price
differences tend to cancel out over several seasons.

In a similar manner, the between-types variance within sales
accounts for 72.9% of the total variance but, over all centres sales

and years, the proportion due to this source is reduced to 57.2%.

B2 Investigation of the Within-Sale Between-Lot Source of Price

Variation:

The error term in Model 1 represents the within-sales between-lots
source of binned wool price variation for five selected types. The
extent to which this source of wool price variation is explained by
appraisal and measurement was investigated by multiple regression of
the appraised and measured data on the difference between sale price

and monthly average price.
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In this section, all the data available was used, not only that
for the sample of lots analysed in Section 3.2.1. Thus, the within-sales
between=-lots source of price variation discussed here is not.identical
with that source of variation in Section 3.2.,1. Clearly for the latter
there will be little variation within appraised types that can be
explained by appraisal variables,

The model implied in this analysis is:
Sale price - Monthly average price =tt+-31 Yield + 82 Average quality

number or fibre diameter + 63 Quality number range + B

%

Average Length + B_ Length range or standard deviation -+

5
Error.

Deviation from monthly average price (DMAP) is used as the dependent
variable in order to adjust for general price trends, which would other-
wise confuse the relationship between sale prices,

To appreciate the reason for this transformnation more clearly,
consider the following changes that may take place over time:

(1) The general level of wool prices may change. This will tend
to obscure the relationships between appraisals and measured data.

(ii) The composition of the total offering for any particular
sale may change.

(iii) The composition of the sample for which we have information
may change. By inspection of brokers' bin numbers it would appear
that the composition of the sample is relatively constant within a
season but not constant over the three-year period. That is, the same
bins tend to occur in successive sales at ecach centre within a season
but not over the three seasons.

(iv) Standards of broker classing may change so that, although we
have the same wool in terms of measured characteristics, the composition
of the sample appears to change.

If the composition of the total clip or of the sample changes
(the change may be real or only imagined by appraisers) then correcting
for trend by the use of deviation from sale average price or the average
price of the sampled bins is inappropriate. One solution, however, is
to use the deviation from monthly average price. In this way the price
of each lot is adjusted for the general price level at the time and
differences in the relative explanatory powers of appraisals and
measurement over time are not confounded by a time (or composition)

effect.
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The results of multiple regressions of DMAP on the two sets of

appraisals and the measurement information over the period 1968-69 to

1970-71 are

given below, In these tables, 14 to 16, the following

terms and abbreviations are used:

DMAP = Deviation from monthly average price (cents per pound)

B = Buying firm BR = Brokers M = Measured

YIE = Yield (%) AQN = Average quality number

RQN = Quality nunber raange AV, = Average staple length (inches)
RAL = Staple length rvanpge (inches) FID = Fibre diametexr (microns)

LSD

i}

Staple length standard deviation

100P = The significance of the 't' test, where * denotes p<.l%;

alout

% denotes p< . 05%; F4 denotes p<.0l%; **¥%% denotes

p< . 001%

‘

) 2
Corrvected R = Depicen of freedom corrected R~,

TARLE 14

Regression of One Buying Firn's Appraisals on DMAP

Y ¥ Bl Re‘r‘ :ion Standard ] S‘tudcut’s T | 1o0P
Coefficient Error

DMAPR | COES - 93,3069 2.1432 - 43,53 dedededs
DMAP | BYIE 0.4033 0.0178 22,60 Fedeled
DMAP | BAQN 13123 0.0213 61.66 T
DMAP | BROQW - 0.4330 0.0560 - 7.72 ekl
DMAP | BAVL 0.8871 0.0782 11.34 e
DMAP | BRAL - 0.7483 0.1398 - 5,37 kiR

R® = 0.7526. corrected R = 0.7250,

Number of observations = 8,448,

In view of their relative positions in the wool marketing system,

it would be

expected that the buyers would explain more of the variatjon

in DMAP than the brokers. Brokers' appraisals, in turn, would be

expected to

explain more of the variation in DMAP than would the

measured data, since, under the present system, measurement information

plays little or no part in price fixing. Comparison of the respective

multiple correlation coefficients (Rz) confirms this hypothesis.



TABLE 15

Regression of Brokers' Appraisals on DMAP.

Y X Regression Standard | Student's T | 100P
Coefficient Error
DMAP | CONS - 97.0359 2.1448 - 45,24 Fowded
DMAP | BRYIE 0.4128 0.0183 22,51 wokdek
DMAP | BRAQN 1.3535 0.0219 64 .84 ek
DMAP | BRRQN | =~ 0.2055 0.0566 - 3.63 ¥
DMAP | BRAVL 0.7035 0.0788 8.92 e
DMAP | BRRAL -~ 0.1135 0.0704 - 1,61
2 2
R = 0.7185. Corrected R™ = 0.7178.
Number of observations = 5,956.
TABLE 16
Regression of Measured Data on DMAP
¥ X Regression 1 Standard Student's T | 100P
Coefficient Error
DMAP | CONS 34,8059 1.4839 23.46 dededede
DMAP | MYIE 0.0903 0.0244 3.71 a5
DMAP | MFID - 1.2446 0.0314 - 39.61 i
DMAP | MAVL 2.0232 0.1290 15.68 Feldedk
DMAP | MLSD - 7.2361 0.4782 - 15.13 Fededede
2 2
R = 0.5662, Corrected R™ = 0.5654,

Number of observations = 8,444,

62
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For the lots used in this analysis the buyers' appraisals explained
72.50% of the variation in DMAP over the three years; brokers' appraisals
explained 71,78% of the variation; and measured data 56.54%. -Furthermore,
the standard ervors of the significant regression coefficients are smallest
for buyers' appraisals and largest for the measured data,

The size of the R2 values for these regressions may appear rather low
considering the fact that the sale prices had already been corrected for
trend. liowever, it must be remembered that the use of monthly average
price as a trend correction for sale prices is a fairly coarse compromise,
since up to eight or nine sales may be held in any one month. Over a
period as long as three years, external factors, such as changes in demand
and supply, would have a strong influence on wool prices which would not
be adecquately described by the deviation from monthly average price.
Furtheivmore, it is readily conceded that the model used omits severxal
important explanatory variables. Estimates of binned wool value are
based on a whole vauge of subjective characteristics, which ineclude colour,
character, handle, density and degree of weathering as well as yield,
length and count, Tart of the unexplained price variation is due to these
excluded variables.

New to econsider the vegression coefficients for each of the
independent variables in turn, remembering that the dependent variable,
DMAP, is the difference between sale price and monthly average price.

In the discussion that follows an increase in DMAP refexs to a positive
increment if sale price exceeds monthly average price and to a negative
increment if sale price is less than monthly average price.

It is important to note that there is an interaction between the
partial regression coefficients discussed here, the general price level
and the nature of the independent variable concerned. It can be assumed
that the coefficient for yield will be directly related to the average
price level over this (or any other) period. A higher general price level,
for example, would mean an increase in the value of an additional percent
of yield and, hence, a larger regression coefficient. A similar situation
can probably be assumed for staple length, within certain processing
constraints.

On the other hand, a change in the general price level may have
little or no effect on the margin between adjacent quality numbers. Thus,
a higher general price level may leave the value of an additional unit of

quality number, and hence the value of the regression coefficient, unchanged,.
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Therefore, in the discussion that follows, the regression
coefficients refer only to the period 1968-69 to 1970-71 and cannot

correctly be applied to other time periods,

(a)  yield:

In this analysis, the appraised yields are estimates of the
percentage of clean wool present in each binned lot, while the measured
yield is a washing yield at 16% regain.?

A one percent increase in the buyers' yield appraisal would have
resulted in an increase of 0.40 cents per pound in DMAP, if all other
variables remained constant. The same increase in brokers' yield
appraisal and measured yield would have increased DMAP by 0.41 cents per
pound and 0.09 cents per pound respectively. The low value of the
coefficient for measured yield simply reflects the fact that measurement
played little or no part in price fixing during this period.8 The sign
of the coefficients is positive as expected. That is, the higher the

yield, the highex the sale price.

(b) Average quality number or fibre diameter:

In view of the importance of fibre diamweter and the relationship
between quality number and fibre diameter,9 it would be expected that the
regression coefficients for average quality number be positive and highly
significant, and that for fibre diameter negative and also highly
significant, This is confirmed by the results of regression analysis.

A one unit increase in appraised average quality number (other
variables constant) was worth 1,31 cents per pound on the basis of the

buyers'

appraisals; 1.35 cents per pound on the basis of the brokers'
appraisals. A one micron increase in fibre diameter would have decreased
DMAP by 1.25 cents per pound, (From: "Proposed National Wool Standards
for Fineness and Description', one micron is approximately equal to 1%

quality number units).

7. Each test specimen is scoured in a series of hot detergent solutions
to produce a scoured product similar in all respects to that obtained
by commercial scouring. The dry weight (at 16% regain) is determined
after oven drying and corrected for the amount of vegetable matter
present.

8. See Chapter Two, Section 2.4.3,
9. See Chapter Two, Section 2.4.3.
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(¢) Quality number range:

Too great a spread of fibre diameters can introduce spinning
difficulties when yarn is being spun to near the limit permitted by the
average diameter of fibres in t0p3.10 This circumstance is rare,
however. The influence of diameter spread on handle of fabrics is
currently under examination,

Although the effect of fibre diameter spread on processing
performance is negligible, except in extreme cases, the assumption that
the larger the quality number range the lower the DMAP (all other things
being equal) is confirmed by regression coefficients for appraised quality
nunber range. These show that a one unit increase in the buyers’ and

brokers® quality number ranges would have decreased DMAP by 0.43 cents

per pound and 0.21 cents per pound respectively.

(d) Average staple length:

The importance of staple length in textile processing is related
to its average value and its variation.ll Increasing length is desirable,
provided it does not mean a change in the system of processing, or that,
at its upper limits, it does not interfere with the performance of textile
machinery.

For the lots analysed in this section, the mean appraised staple
lengthe and standard deviations, and the mean measured length and its

stardard deviation are given in table 17.

TABLE 17

Mean Staple Length and Staple Length Standard Deviation

Mean - Standard Deviation
¢
Buying firm 4,046 1,061
Brokers 4.443 1.086
Measured 4,392 0.923

10. Australian Wool Board; Objective Measurement of Wool in Australia.
A summary of the Principal Findings of the Australian Wool Board's
Objective Measurement Policy Committee, p.12, 1972,

11. See Chapter Two, Section 2.4.3.



66

On the basis of these values and the previous discussion it can
be assumed that an increase in average staple length would be desirable
to the processcr. Thus, it could be expected that the partial regression
coefficients for average length be positive, as they in fact are. An
increase of one inch in average buyer-appraised staple length (all other
variables constant) would have increased DMAP by 0.89 cents per pound.
The same inecrecase in average broker-appraised length and measured length
would bave increased DMAT by 0,70 cents per pound and 2,02 cents per

pound respectively.

In view of previous investigations into the affect of length on
clean price, Lhe size and level of significance of these coefficients
is probably doe mainly to the association between length and yield

rather than any direct affect of length on sale price.
The diflcveee betvween coefficients for appraised and measured

staple length ave due to differences in the nature of appraisal and

measurement of this characteristic. Measured average staple length is

a conbinuous parameter, representing the average distribution of staple
lengths in each lot., Appraised average staple length, on the other hand,
isderived from a staple length class and hence its distribution is
disciete. Thus, two lots may differ by up to two inches in appraised

staple length but still fit into the same staple length class (and,
hence, for the purposes of this analysis, have the same average staple
length).

The effect of staple length appraisal into length classes is to
underestimate the value of an additonal inch of staple length. The result
of this situation is that, although on average over a large number of
lots, there are no significant differencesbetween appraised and measured
staple length, the regression coefficient for measured length is signifi-

cantly larger than those for its appraised counterparts.

(e) Staple length range:

Traditionally the importance of uniformity in fibre length in wool
tops has been emphasised because of the necessity of fibre control and
ad justment of ratch in the Bradford open drawing process. Only
comparatively recently has it been found that uniformity in fibre lengtd
is so undesirable that tops which are too 'square' (i.e. too uniform in

fibre length) do not spin satisfactorily. In fact, uniform length

12, 1In Chapter Four, Section 4.2.1, the correlations between length and
yield are calculated as 0,325 for the buying firm, 0,310 for the
brokers, and 0,286 for the measured data.
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synthetic fibre tops require treatment by a random breaking process to
enable them to be dealt with by worsted spinning machinery.13

Research has shown that the normal form of fibre distribution,
which is produced by the vigorous fibre breakage that occurs during
carding, combing aud spinning, is in fact an ideal basis for efficient
yarn production, In other words, there is an optimum fibre length
distribution for bast spinning performance and yarn properties.

The vaiues of mean staple length range and its standard deviation
for both groups of appralsers, and average measured length standard
deviation and its ctandard deviation for the binned lots analysed are

given in table 15,

TABLE 18
Staple Lenpth Range [ Stondard Deviation and its Standard Deviation
Staple Length Range / Standard Deviation
s
Mean Standard Deviation
)
Buying fiwm 1.485 0.540
Brokers 1.827 1,066
Measured 0.8h9 0.235

The brokers'

length range is twice as variable as that of the
buying firm, although the diflerence between the average range of the
two appraisals is ounly 0.3%4 inches (this difference is significant at
the 5% level). lowever, the regression coefficient for brokers' length
range, - 0.1l is non-significant while the same coefficient for the
buying firm, =~ 0.75, is highly significant. This is an interesting
result since it implies that the brokers were unable to effectively
appraise a parameter of economic importance to this particular buying
firm, The poor relationship between buyer and broker length range is
confirmed in Chaptér Four14 by a low, non-significant correlation

coefficient (i.e. r= - 0,017).

13, McMahon, P.R.; "A New Look at Woolclassing", Wool Tech., Sheep
Breeding, 16:2, p.105, 1969, Bratt, R.L.; "The Effect of Staple
Strength on Worsted Processing. Part III: Fibre Length Distribution
and Spinning", J,Text.Inst., 56: T62, 1965.

14, See Chapter Four, Section 4.2.1,
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The partial regression coefficient for measured length standard
deviation is also negative and highly significant (-7.24), confirming
that length variation does have an important influence on price.

The implication of these regression coefficients is that less
length variation would be desirable. MHowever, this situation may be
due to the long held belief in the desirability of length uniformity,
resulting in increasing price discounts for increasing length variability,
rather than to a reflection of the processing importance of length
variation.

It should also be pointed out that appraised staple length range
is not a true range in the sense that it does not express the difference
between the longest and shortest staples. The length class from which
mean staple length and staple length range are calculated, is a trade
description of the staple lengths in the lot, This distribution indicates
the range in which the majority of staples can be expected to fall, so the
distribution is truncated and it may even be skewed., Thus appraised staple
length range underestimates the true physical range of staple lengths in

- I Y 5

3.2,3 Variation Between Appraisers' Estimates of Value:

In Section 3.2,1 price variations for particular buying firm wool
types were investigated., A similar approach was also used by the Wool
Marketing Study Group. The problem with this approach is that the
demand effect may be confounded by the appraisal effect. That is, the
assumption, that all the lots of the same type appear identical to the
buyer who purchases the wool, is only true to the extent that his appraisals
agree with those of the appraisers who initially assessed the lots,

Since the lots are subjectively appraised into types originally, the
prices paid for them must include an appraisal component which inevitably
confounds attempts to isolate demand effects.

If we had each appraisers valuation for every lot we could add an
additional source to Model 1, that is, the variance within-types between-
appraisers, Thus we could estimate the size of the appraisal source in
the variance of prices for lots of the same type. Unfortunately these -
valuations are not available. However, by obtaining estimated 'prices'
or valuations for the two appraisers we can calculate this additional

source of variance.
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For 450 lots of the same types as in Section 2.3.1, estimated
valuations were calculated for each appraiser by multiple regression
analysis of greasy price on appraised yield, average quality number,
quality number raange, average staple length and staple length range.
These estimated valuations were then corrected for yield and used to
calculate the following analysis of variance and sources of price

variation tables (tables 19 and 20).

TARLE 19

AROVA of Estimated Appraiser Valuations
Source j Svus of Squares d.f. | Mean Squares F
f
M gl

Mean t1,172,103,696.000 1
Betweon-types 16,355.967 4| 4,088.992 47,79 #*¥k
¥lihin=types =~ 538,060 5 107.612 1.26
betwecen-appraisers
Exror 76,135,468 | 890 © B5.545
Total 1,172,1956,725.495 200

#hded denoies sigplficunt at p<.001%

TABLE 20
Sources of Price Variation
Source of Variation Sums of Squares Variance % of Total
Variation

Between Ltypes 16,355.967 18.194 17.58
Within-types 538.060 0.599 0.58
between-appraisers
Error » 76,135.468 84,689 81.84
Total 93,029.495 103.481 100,00
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The estimate of the within-types between-appraisers variance for
these lots is 0,599 (thus the standard deviation of valuations is 0.775
cents per pound). This value is non significant and contributes less than
one percent to the total price variation. However, this result undoubtedly
underestimates the size of this source of price variation.

By its very nature, the technique of using regression to estimate
the appraisers' valuations from their appraisals and actual prices reduces
the variation in these valuations to a minimum. In view of this it is,
perhaps, not surprising that the variation between appraisers' valuations
is so small and non significant,

A solution to this preblem woeuid be to add a random error term to
each estimated valuation to account for deviations from regression. If
this was done and the analy<is of variance repeated, then the within-types
between-appraiser variance would be lavger and possibly significant,

For their model of &n auction warket, Whan and Richardson
estimate the value of the veriance of buyers' valuations on ‘identical’
lots as 9.50 cents per pouud greasy. This value would be less, however,

for clean prices,

3.3 THE RELATIVE ECONOMIC IMPORTARCE OF GREASY WOOL CHARACTERISTICS :

Qutline:

In this section, regressions of appraisals on sale prices indicate
the relative ecomomic imporirance of various binned wool characteristics
and how this varies over time

From a grower's point of view, the relative eccnomic value of wool
characteristics is related to his broker's appraisal, but, at auction, it
is related to the buyers' appraisals. Consequently both of these aspects

are considered,

3.3.1 Relative Economic Importance:

For each lot, the appraisers' estimates of quality number and staple
length class were converted into average quality number and quality number
range, and average staple length and staple length range. Simple and
multiple regression analysis of appraised yield, average quality number,
quality number range, average staple length and staple length range on
greasy prices over the three year period were used to give the relative

economic importance of these characteristics.

15. Whan, R.B. and Richardson, R.A,; "A Simulated Study of an Auction
Market," Aust.J.Agric.Econ., 13:2, p.91, 1969.
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For a model of the form used here: i.e.

~

Pj = Bl <y Bzxzj . gy F annj

where: Pj is the sale price of lot j in cents per pound;

Xij is the value of characteristic i for lot j.

The partial regression coefficient, éi’ can be interpreted as
the average or expected change in greasy price, Pj’ when characteristic
X,, increases by one wnit: X,. ... X, .., X, .
ij & 23 t=ly® “1¥1]
That is, the partial regression coefficient of a wool characteristic

... X remaining constant.
n

is a measure of the economic importance of that characteristic.

The standard form16 of these partial regression coefficients gives the
relative economic importance of the variable (or in this case, the
wool attribute) involved.

The results of simple and multiple regression analysis of brokers'
appraisals on greasy wool prices are summarised in table 21,

Using brokers' appraisals, all the simple regression coefficients
are statistically significant. The negative sign of yield, indicating
that an increase in yield causes a decrease in greasy price, is explained
by the high negative correlation between yield and average quality
nnmber.lf Similarly, the negative sign for average staple length is
explained by the high, negative correlation between staple length and
crimps per irzch18 and, hence, average staple length and average quality
number, As expected, the coefficients for quality number range and

staple length range are negative.

16. The standardised form of the partial regression coefficient ﬁi in
the relationship:

i p B s
is given by:
k3 A ii:.._
¢ By = BN G
i i vy
where: Bin = standardised partial regression coefficient ;
2 2
Gii nEXl = (EXi) 3
2 5
G _=a2Y¥Y =« (2YX) .
o (2Y)

17. In Chapter Four Section 4.2.1 the correlation between the brokers'
estimates of yield and average quality number is calculated as,
T = "’0.5090

18. Ross, D.A.; '"The Relation of Count to other Characteristics of
New Zealand Wools", N.Z.J. Agr.Res., 7: p.660, 1964, gives the
correlation between crimp and length for all wools as,

r = -0.8?00
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Regressions of Broker-Appraised Wool Attributes on Greasy Wool Prices

Regression Regression
Coefficients Coefficients
Simple
7 5 Variables 3 Variables
Regression
Characteristic |Coefficients Partial Standard Partial Standard
Partial Partial
Yield - 0,19 = 0.41 ek 0.29 0,41 ik 0.30
dverage Quality) 1 o5 wwas 1,33 wwen 0.90 | 1.37 *xsx [ 0,93
Number
Qual lt}' Number o . 55 vt - 0, AT - 0, 06
Range
Ave'r?ge Staple - 0,72 Fdede 0,83 el 0.13 0,00 ok 0.14
Length
Staple Length - 0.35 = - 0.10 - 0.02
Range
% Variation in
Prices Explained 60.67 60.39
(5956 observations)

* denotes p<.l%; ** denotes p<.5%; “% denotes p< .01%;

*h denotes p< .001%,

All of the partial regressicn coefficients are significant, except
that for staple length range. The coefficient for average quality number
is more than three times larger than that for yield, 1,5 times as great
as that for average staple length and nearly five times greater than that
for quality number range. However, in standaxd partial form, the
coefficient for average quality nunber is three times greater than that
for yield which, in turn, is more than twice as large as that for average
staple length., The coefficient for quality nuwber range indicates that
this characteristic is relatively unimportant.

Of the total variation in greasy prices over this period, 60.67%
is explained by the five variables yield, average quality number,

average staple length, quality number range and staple length range.
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When staple length range and quality number range were omitted
the relative importance of yield, average quality number and average
staple length remained the same, The control of price variation was
60,39%, not significantly different from control with five variables.

Further estimates of relative economic value were obtained by
comparing the reduction in control of price variation which occured
when each of the three important variables was deleted in turn in the
presence of the other two. Deletion of average quality number caused
a reduction in control of 58,12%; yield 6.02% and average staple length
1.61%. Once again the overwhelming importance of average quality number
is demonstrated. ‘

From a grower's point of view, the relative economic importance
of yield, quality number, length etc. is based on his broker's appraisal
of these characteristics. However, it is not the broker who buys the
growver's wool and what the grower is really interested in is the
relative economic value of wool characteristics to the buyer,

Using the buying firm's estimates, the regression analyses were
repeated and the results compared with those obtained using brokers'

appraisals. These results are summarised below in table 22,

Regressions of Buyer-Appraised Wool Attributes on CGreasy Wool Prices

Regression Regression
: Coefficients Coefficients
Simple
X : 5 Variables 3 Variables
Regression
Characteristic Coefficients _Partial Standarxd Partial |Standard
Partial Partial
Yield - 0,10 *= 0,43 e 0.30 | 0,46 *%%%| 0,32
Average Quality | g y0 sesse | 1,33 s | 0,87 |1.42 %exx| 0,93
Number
Quality Number | _ ., oo s |- 0,31 %%k [ - 0,07
Range
Average Staple | g.98 1,05 #%%% | 0,16 |1.08 **#x| 0,17
Length
Staple Length | _ 5 o7 %4+ |- 0.80 - 0.06
Range
% Variation in
prices explained 64,29 63.58
(8448 observations)

** denotes p<.5%; *%J¥% denotes p<.001%.
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The reduction in control of price variation which occurred when
each of the three important characterisiics was deleted in the presence
of the other two was: 63.21% for averase quality nunber; 7.18% for
yield and 2.30% for average staple lengil,

The partial regression coeflficient for average quality number is a
little over three times as large as that for yield, nearly 1.3 times
larger than that for average staple length and more than four times
larger than the coefficient for guality number range. In standaxrd

partial form, the ccelficient for aver: quality number is less than

three times that for vield, which is less than twice that for average

staple length. The coefficient for quality mwuber range is relatively
unimportant,

It is apparent that the relative ceconomie importance of the five
fleece characteristics concerned is siwilar for both buyers and brokers;
except that the buying fimm abtached velatively more importance to
features other than average gualiby nuwhor, particularly yield and staple
length. Compared to average quality nwber, yield and average staple

length have been shown to be of minor iupcitagce in greasy price

i

-

formation. However, they should obvionaly nob be neglected. On the
basis of their broker's appraisal, grovecss could well be encouraged to

underestimate the importance of yield -l scaple length, In this case

the uncertainty arising from sub jective wppraisal and lack of effective

communication would have dimivished the efficiency of the market.

properties on price, one by Duitlap and Young, the other by Skinner, are
sumnarised in Chapter Two.l9 Since these studies are concerned with
clean prices it is impossible to compare directly their results with
those obtained in this analysis. Furtheimore, these studies included
only certain, selected Merino types. MNowever, the overwhelming
importance of quality number, or count, in influencing wool prices is
apparent, and the three sets of results confirm the conclusion that
characteristics such as yield, length, colour and handle affect the
assessment of value, but only within a limited price range set by the

buyer's estimate of the fineness of the lot,

19, See Chapter Two, Section 2.4.1,
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The approach used in this, and other similar analyses, of
relating the market price of wool to the degree of development of
greasy wool characteristics, caunot show whether the wool trade is
placing the correct emphasis on these features. On the other hand,
information on the relative economic value of alternative character-
istics enables growers and breeders to concentrate on those

characteristics held to be important.

Logically, the wool trade should pay for wool features in correct
proportion to their importance in terms of processing performance.

The relative economic value of alternative wool characteristics should
be clearly apparent to growers so that they can concentrate on those
features sought by the trade,

However, until such time as the wool trade accepts objective
measurement of important processing properties as the basis for
valuing wool, the attention given by wool producers to varicus fleece
characteristics may well be disproportionate to their manufacturing

potential,

3.3.2 Chanpes in Economic Importance Over Time:

For each sale over the period 1968-69 to 1970-71, partial regression
coefficients were calculated by multiple regression of the five appraised
fleece characteristics detailed in the previous section on sale price.

The coefficients for each sale are tabulated in tables 23 and 24; with
the sales in chronological order.2

The fact which is immediately obvious from these tables is that,
over a period covering the first half of the 1969-70 season (from the
second to sixth sales at all centres) the regression coefficients for
appraised yield are smaller and less significant than the same

coefficients before or after this period.

20, 1In these tables each sale is identified by a number a : b, where a
represents the centre and b the sale number. The eight selling
centres are coded from one to eight in the following manner:

1, Auckland 5. Christchurch
2, Napier 6. Timaru
3. Wanganui 7. Dunedin
4, Wellington 8. Invercargill

The level of significance of the regression coefficients is inéicated
as follows: * denotes p<.l’%; *% denotes p<.05%; *¥* denotes
p<.01%;  **%% denotes p< .001%. '



TABLE 23

Buying Firm's Regression Coefficients : 1968/69 Season

Centre / Sale T:2 5:2 1:2 232 632 822 42 332 S:3 1:3 F¥3 243 BE3 &y 353 S04 6:3 7:4 2:4 B8:4 l:4 4:4 7:5 3:4 5:5 1:5 2:5 8:5 4:5

Rz B8 .8l .92 .73 85 69 62 .73 .79 Bl BB 69 T2 .76 .73 B3 .84 BT WK 72 »30 B5 89 .64 .B4 .BY .6l .73 .76

.55 .54 .65 .59 .64 J68 .82 A6 A9 48 .59 .50 I8 59 B3 4S8 i 51 6L .65 63 .52 .52 .49 .38 52 .15 .73 .52
Yield dedckh ddkd dickk kdekk  dekdok  dokdkk delfd ok fokiek ddehde el deicdek dokkdk dookk dedekde dokeck defdd ddckd dddok  dedokk dokdeke dokdol dokokde dekedede dedokd dkkk ko

1.80 1,56 1.38 1.46 1.63 .48 .86 .71 1.44 1.58 1.54 1,02 1.00 1.22 .72 1.51 1,24 1.54 1.0 .87 1.57 1,09 1.51 1.12 1.28 1.51 L.57 .90 1l.1s
Average Quality Number deddck diedk dokdok deickk  dokdkk dhkdk dokkdk dofdede dodokole dokdrd dededek dolokede dedolede dokekde dededek dolokde dekdok kokik ko Ak deiokk kkkk ddokk dhdked kdkk kdokk dokdok Ak dokkek

-1.11 -. 64 -1,16 -.40 =73 =.72 =74 =46 -.90

Quality Number Range ke dede Feddede * skt Ak kkk Kk kkk
Average Staple Length '29 1'26 22 -iﬂ .26
Staple Length Range 'J;il ’2;28 '3*‘::2 -1.20
Degrees of Freedom 78 68 26 62 78 65 49 37 71 49 88 77 70 54 54 65 80 88 97 80 66 53 8 58 71 58 94 81 56
Centre / Sale 6:4 3:5 5:6 1:6 2:6 7:6 4:6 8:6 1:7 5:7 2:7 3:6 7:7 4:7 6:5 1:B8 5:8 B:7 2:B 5:9 1:9 7:8 3:7 4:8 8:8 2:9 1l:10
Rz .86 .67 .89 .82 .66 .90 .76 .73 .8l .82 .73 .66 .81 .77 .80 .85 .83 .53 .80 82 87 .72 .70 8} .35 .90 .76

49 .49 .34 56 .60 .61 .43 .40 .65 .36 .54 .56 .62 .42 .36 .60 .37 .31 .60 410,62 45 .66 58 a7 6k .61
Yield Ahdk Wik dokdk dekdok g ek Aokl dkork dekdk dehde hkdek Rl kddek dokdok deledok defoirk kdok ok defeded Fkdde hkdk dokkd Sk Ahkk  kk kdkkk dkdk

1,63 .70 1.65 1.4} 1,25 1.,851,201,07 1.03 1,61 1,02 .48 1,70 .98 1.34 1,35 1.58 .62 ,B3 1.45 1,17 1,29 .58 .85 .53 .86
Average Quality Number| 1.0 sk ik hikh dekdk  dhkk dookd kik dkkk ook hkekk dobiok ke gk dede ikl dokkk kekdek Ak dededok dokkk dekkde dekdkek delokk %* Jededede
Quality Number Range "37 -'5:2 -.,',22 -,',13 -'39 '30

. .88 .56 1.72 g
Average Staple Length 10 4 i *Z* 2}
i “ & -1.71 -1. " -. .

Staple Length Range '25 1‘25 2;98 1 I *90 Ez 27 1 ES
Degrees of Freedom 62 55 68 62 81 B2 49 79 62 68 81 63 69 43 69 50 61 67 59 63 49 72 40 28 44 20 36

9L



TABLE 23 (cont,

Buying Firm's Regression Coefficients : 1969/70 Season

Centre / Sale 6:1 8:1 7:1 5:1 7:2 5:2 1:2 2:2 6:2 8:2 4:2 3:2 5:3 1:3 7:3 2:3 8:3 4:3 3:3 5:4 6:3 7:4 2:4 B:4 1:4 44 3:4 5:5 1:5 7:5
R2 .84 .65 .84 .83 .84 ,86 .81 .59 o & 67 .46 .29 .89 .80 .88 56 .32 ,57 53 86 83 .82 .69 .60 ,78 .68 .62 ,90 .84 .88

.52 1.14 43 .02 .02 -,06 -.09 .28 =-.15 L6 .45 19 .28 -.28 =-.30 21 .50 .27 .35 =-,07 .02 -.17 .15 .61 .64 45 .28 .04 .30 -.11
Yield dodck Wk ok detee * * % Tkt ke sode

1.00 .3% 1,09 1.00 1.17 .91 1,24 .65 .B6 32 1,03 39 1.08:1.19 <99 o8 ,32 ,87 1,061,058 .78 .92 .92 85 1.33 .76 1,09 1,27 1.23 1.30
Average Quality Number |, .. Wk dekdie  dekik doiick Ak ki ARdk  Rdk ddkk gk kdokh Stk MhAh Rk kk Febk ekl ol Aok ddedd Rk Wik hdirk WA Aok Sk dkdok ek

- - 13 - - - = -
Quality Number Range 2;? '18 *-w»?- ;6:2 ;16 '20 *22 .El
Average Staple Length 1.98 2.19
ok *k
=5.43 -3,32 -4.66 -3,78 -2,22 3.3 =3.31 -2.72 =2, 2. ;

Staple Length Range 3.**3 3** * dede dok sk deick Ak **Ba X 26 'i*ﬂ
Degrees of Freedom 46 11 43 41 65 33 23 45 52 27 29 50 37 33 62 68 45 40 53 42 50 44 70 50 41 42 52 40 3% 61
Centre / Sale 2:5 8:5% &4:5 6:4 3:5 1:6 5:6 2:6 7:6 4:6 B:6 1:7 557 36 7:7  2:7 6:5 1:8 4:7 8:7 2:8 5:8 1:9 7:8 337 4:8 8:8 2:9 1:10
Rz .53 44 .50 .80 .37 .54 .76 A4S .83 .55 .40 .50 «T9 .62 .78 .52 .61 .39 .71 .87 .30 .79 .86 .86 .64 .93 .88

A5 .47 26 32 .54 .58 .01 ,16 -,20 63 .50 .73 .05 .34 =05 A0 14 .63 28 45 a7 X .65 =.65 .41 b .76
Yield * * i deledele  deike dednivc Hkedede dededs ek % dedekd I ok dkkk

.76 .69 .51 1,05 <33 .791,31 .50 1.07 .96 .39 .48 1.04 .50 75 A3 .74 65 A2 .63 .23 .84 .38 .39 -,07
Average Quality Number | .l sl sk dsk K hdokk doekk Rk dkkk  Rkdk dole dokk dfedle deRdedt ddedek deke ok ke dekcdede dekiede deke *
Quality Number Range "2" -'zl' -,;3.9 -1;:7 i—il
Average Staple Length 2'19 1'37 '1" 1,',3,7 ;,36 1;21 -1'2“ '21
Staple Length Range -2.19 =1.72 ” =2.83 =.77 -2.74 -1.58

* * i ok s
Degrees of Freedom 68 50 36 57 52 42 42 55 56 44 47 M 42 36 38 41 47 27 11 31 16 38 26 18 20 23

LL



TABLE 23 (cont.

Buying Firm's Regression Coefficients : 1970/71 Season

Centre / Sale 6:1 B8:1 7:1 5:1 7:2 5:2 1:2 6:2 2:2 8:2 &4:2 3:2 5:3 1:3 7:3 2:3 B:3 4:3 3:3 5:4 6:3 T4 2:4 B4 1l:4 4:4 3:4 5:5 1:5
Rz .62 .86 93 .82 .73 .87 .72 .80 .91 .88 .78 .84 .91 .89 .77 .89 .91 .81 .82 .76 .76 .80 .89 .85 .89 .85 .84 .67
.25 49 =32 .29 .23 .55 .07 .50 .55 .43 .55 .49 61 49 .52 .60 .61 .52 .16 .35 .38 .49 .57 .77 .65 .70 .51 .47
Yield Fetetcte 2 Foke Sdie Ak ddckk ik Aot Al kdeick dedeink el Rdekd deidck el drddk deddo il dedeid driiede dedi dedded ekl
.96 1.18 .98 .,951,031,25 .71 .54 .30 .96 .85 .991,13 1,20 .75 .64 1,39 1,11 .98 1.031.03 .82 .34 1.16 .68 .76 .93 .62
Average Quality Number |, ... Hededede Sk Ak Rkdk dkik hddkk ik Rk dickk  dickd dekdch Rkk kAR kkRR dhokd edekk Ak dkkh Rkdo hkkk hkkd dokdk ik dokoek Rk Rk Rkdkek
- -5 -.62
Quality Number Range ;.:? :9 *E
Average Staple Length °f‘ 3-*22 '21 l;is '3?
Staple Length Range -3;3{‘ -3;32 -3;20 -Sﬁl ’1:\-3? -2;31
Degrees of Freedom 50 42 6 61 44 18 61 42 19 3L 35 39 28 48 66 22 35 40 42 57 50 61 20 34 36 34 50 29
Centre / Sale T7:5 2:5 8:5 6:4 4:5 35 136 'Si6 A6 416 7:6 Bi6 17 5:i7 23:6 757 297 6ES LB &7 B:¥ Z:B 5:8 1:9 7:8 3:7 4B BB 259
Rz A% .79 .86 .79 .67 .87 .61 .79 5 17 .76 .52 - B S LI7 .91
09 .41 A7 .67 .27 .50 .33 4B e .28 625 .33 .40 44 .54 59
Yield etk dekdk dkdk  hk hkdk  kick hkkd Wk Aokkk wkde  dek * dedctek dkkk Hdkee Fekkek
T4 .69 1.06 .36 .29 .44 .68 .47 &7 .91 .23 .63 1321573 5% -.03 -.51
Average Quality Number | ... siix drkkdk kk whkk  ddk ok Fodede o Hededek ke
Quality Number Range -':2 -.3;5
Average Staple Length 1'2" -'il 'f? '26 22 l;io 'Ea ':1 gi
Staple Length Range
Degrees of Freedom 46 55 53 25 30 29 35 35 7 15 19 30 3 30 18 20 8

8L



TABLE 24

Brokers' Regression Coefficients : 1968/69 Season

»

Centre / Sale 742 82 1:2 2:2 6:2 812 4:2 312 S5:3 1:3 7:3 2:3 8:3 433 333 5.4 623 7:4 234 B4 Y4 b4k TS 3:5 5:5 1:5 2:5 B:5 “4:5
Rz .89 .86 .87 .67 .85 .60 .59 «93 .85 .88 .91 .68 o 4 .78 .85 .86 .85 .88 .78 .74 .86 .78 .87 73 93 .B2 .85 .66 .78
.53 .52 ,61 .59 .29 .32 .84 46 55 .12 BT 30 W46 .63 .60 <59 21 .38 .29 .56 .6l .56 .67 «37 B0 .58 46 33 51
Yield dedcdeke dekdeke doddok ek Sk ddcdk gk Kk Ak dekkk dokk hiekdk Rdokk kg ok dokdk dke hdckk Rdokk dickk dkkkdk kkkok kkdok kkkk ik * ke
1.86 1,70 1,65 92 1.55 .82 1,11 1,58 1,40 1.301.81 1.45 1.06 1.17 1.,10° 1.83 1.361.59 1.42 1.10 1.29 1.001 1.76 1.37 2.131.42 2.09 .92 1,07
Average Quality Number | .l 0 4iis siwx Kk dkdk  dkdk dodckh ek hdodk kdokk ki dolokk kiR ook ook Rk ik dekkk ok ek Rk debokk bk kol dkok ek dedekeok * dekkk
-.92 =1.70 =1.45 -.99 -.48 -1,22 =55 =1.25 -1,25 -.96 -.62 -,62 -1.34 -1.41 =72
Quality Number Range ok ok ik Kk * e * * e *hk ok - wx *
A5
Average Staple Length *
Staple Length Range '25 -1'29 ';23
Degrees of Freedom 52 46 26 % 22 50 38 26 31 46 62 35 52 42 43 45 25 48 30 59 70 42 60 58 21 54 29 10 43
Centre / Sale 6:4 3:5 5:6 1:6 2:6 7:6 4:6 B:6 '1:7 5:7 2:7 3:6 7:7 4:7 6:5 1:8 5:8 8:7 2:8 5:9 1:9 7:8 3:7 4:B 8:8 2:9 1:10
Rz .89 .49 .92 .78 .72 .89 <77 .69 .86 .88 .67 .51 .85 »19 83 71 .85 43 .11 J7& .83 +72 STk b .20 .89 .71
=12 .34 .45 .56 .30 .90 40 .53 .62 .51 .37 .37 .42 36 .39 .51 b .29 43 .39 .63 A4 .52 .59 .66 .71 .58
Yield R dekdete  Feldek doiedele dokkk gk dokeddk Ao dekk hkkk ok Rk * * ki dokdck  dkok ddodede dodedole ok dededede ek
1.38 .601.961.,00 1,78 2,24 1,02 1.14 1,18 1,99 1.10 .57 1.53 .76 1.83 .90 1.90 .54 .721.54 .71 1,14 .90 .60 .73 W43
Average Quality Number | Lii. L) siik sk  dhkk dhhk  dikh dhdk  khhh AAEh dhkk dokkd dkik Ak ke kkhk Rk dk kkhk  hk  dokkk  dokokk dokkk ook * i
-.67 -.47 -1.85 -.64 -.64 -1.06 -.80 -.62 - T4 -.89 .75 =74
Quality Number Range o *k * * * Fekedeke dede *k %* *k 15 1
o ] 1.62 S
Average Staple Length Z *6 f’
Staple Length Range 1'26 -2'29 '20
Degrees of Freedom 14 55 28 55 25 63 39 59 59 26 57 61 35 40 21 49 18 38 47 8 40 51 30 27 36 20 35
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TABLE 24 (cont.)

Brokers' Regression Coefficients : 1969/70 Season

Centre / Sale 6:1 B8:1 7:1 5:1 7:2 S:2 1:2 2:2 6:2 8:2 4:2 3:2 5:3 1:3 7:3 2:3 8:3 4:3 3:3 5:4 6:3 7:4 2:4 B:4 1:4 4:46 3:4 5:5 1:5 7:5
Rz 74 l3 T8 .86 .87 .65 .59 .71 .40 .54 .56 .88 .62 .88 .55 .31 .58 .44 .93 .81 .83 .67 .49 .60 .56 .60 .87 .53 .87
43 o712 BT 29 -,12 48 15 =07 22 21 32 22 -09 =300 OB -0 17 .20 07 10 »,30 .06 .44 .35 .11 ,17 .01 .28 .02
Yield * *k ok * He * * *
1.13 .64 1,32 1.61 1,26 1,02 ,95 .91 .43 .89 .68 1.71 .96 1.30 .96 .44 .96 .9 1,34 1.131.56 1,06 .85 1,11 .79 .96 1.24 .94 1.49
Average Quality Number | 1.0 P dedckd dhkk dekdk dokdok dekdk dkkk deidok dokdd dokkk dkdek  kokk dekdk hdokk ek ik dokik dkdek Aok dikkd dkkdk ik wekdh ik ek
«32
Quality Number Range ] *
Average Staple Length 2,89 «70 .12 1.79 1.36 1.36 1.79
e *k sk dede *k ek *k
Staple Length Range -2'23 l'i’ 4'39 2'18
Degrees of Freedom 20 11 r ) 20 64 22 25: &l 27 28 48 25 33 50 33 35 28 50 28 28 35 38 34 39 30 43 12 3 37
Centre / Sale 2:5 8:5 4:5 6:4 3:5 L:6 5:6 2:6 736 4:6 B:6 1:7 5:7 3:6 T:7 2:7 635 1:8 4:7 8:7 2:8 5:8 1:9 7:8 3:7 4:8 8:8 2:9 1:10
112 3 42 46 83 3L 51 B2 .35 B0 BB JEE 30 L 22 86 39 5% 32 500 JT: Jaf 96 .80 .82 J63 .98 .87
.30 .90 .34 -,02 .23 .50 .05 .17 -.14 .69 .19 .43 -.10 .36 =-.40 .36 -,05 .53 .47 .54 .17 -.03 .52 -,74 .53 .60 .63
Yield pries Hke wek ok k - dk ok dekdk Shkd Kk dkdk Hk dekdk
.78 .84 ,53 AT S50 62 1.04 .53 1.4 78 33 22 1,05 40 B8 31 &L 41 61 6L .28 1,00 .36 .69 .28 .19
Average Quality Number |, ., sk sk ik dkk hkkk Rk ok dokik kRt dkdk Kk kdkk ok * dk kk kkk dk kkk hkk dk *
Quality Number Range -’"is —'IO "31
. i I8 . ‘
Average Staple Length 2*-26 *ES 28 36
Staple Length Range
Degrees of Freedom 47 35 35 34 40 36 28 40 18 33 28 30 30 a0 22 35 24 27 11 27 I1 16 24 18 11 17
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Brokers' Repression Coefficients :

TABLE 24 (cont.)

1970/71 Season

Centre [/ Sale

6:1 7:1 5:1 7:2 5:2 1:2 6:2 2:2 8:2 4:2 3:2 5:3 1:3 7:3 2:3 8:3 4:3 3:3 5:% 6:3 7:4 2:4 B:4 1l:4 4:4 3:4 5:5 1:5

Rz .69 .79 .81 .88 .83 .7% ,73 .95 .81 .56 .66 .72 .82 .65 .88 .65 .7% .85 .75 .71 .70 .88 .9 .77 .91 .89 .66

.51 .48 A1 =58 .44 .22 .62 .65 .71 .42 .31 .42 .51 .54 .62 .48 .48 .05 .44 .78 .66 .56 .53 .55 .58 .08 .59
Yield s re ek deddedk kdcdek ddekd  dedde Fk hkdek dekdok hededok *k ek dekdek hdkdk dkkk hhkdk dedekd hddkk dokkdc o
Average Quality Number | 1.43 1,49 1,0t ,71 1.153 .93 1.09 .36 1,17 1.06 1,16 1.08 1.13 1,8 .67 1,28 1,07 .95 1.16 1.17 .66 .39 1,39 .60 .98.1.06 .62

dok Aok Aekokk dekkk ok dokdk ok dekkk dokdok ook kol dokolok dekdde dekdek dedekde dkkk kdokk dolekk dekdek kk dk kool dekkk Akdek kol ke
Quality Number Range -'15 -'22

1.3
Average Staple Length e
Staple Length Range -3'23
Degrees of Freedom 35 41 49 6 15 47 33 11 23 34 24 27 47 3% 13 26 38 24 54 49 32 18 23 14 26 25 18
Centre / Sale 7:5 2:5 B8:5 6:4 4:5 3:5 1l:6 5:6 2:6 7:6 &4:6 8:6 1:7 5:7 3:6 7:7 2:7 6:5 1:8 4:7 B8:7 2:8 5:8 1:9 7:8 3:7 4:8 8:8 2:9
Rz T8 (T2 90 43 .35 .72 .Th .79 .68 .63 .47 77 .64 .80 .85
L S0 W83 A3 62 21 6) .55 22 .49 40 15 .60 17

Yield defetek dhdk Ak kk kk dok kkdok e He Fdekd Hkek ok
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Quality Number Range
Average Staple Length 1;19 1;33 l.iS
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In general, the regression coefficient, ﬁi’ is a function of
the correlation becween Xi and Yi and the variances of Xi and Yi'
Thus, a decrease in ﬁi may be caused by one of three occurrences:

(i) An increase in the variance of Xi;

(ii) A decrease in the variance of Yi;

(iii) A decrease in the correlation between Xi and Yi'

The mean standard deviations of sale price and appraised yield
over the first half of the 1969-70 season compared with their respective

: ; 21
mean values over all three seasons are given in table 25.

TABLE 25

Mean Standard Deviations of Sale Price and Appraised Yield

Average Standard Deviation

Period 1968/69-1970/71 | Period 1/10/69-30/4/70

Buyer Yield 3.60 . 2.26
Broker Yield 3.64 O
Sale Price 4,05 3.86

From table 25, on average during the period of 1969-70 concerned,
the standard deviations of appraised yield were less than those over
the three seasons as a whole; the standard deviation of sale prices
was also less than the three-year average, but only marginally so.

The net affect of these changes, other things being equal, would be
to increase the regression coefficient for yield rather than to reduce
ic.

On this basis we cannot, therefore, discount the hypothesis that
there was a substantial decrease in the power of yield as an explanatory
variable of sale price. The implication of this is that, for a
considerable period of the 1969-70 season, the economic importance of

yield to brokers and at least one buying firm sharply declined.

21. The standard deviations of buyer yield, broker yield and sale
price for each sale are given in Appendix A.
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If this ic the case, then it represents an anomalous situation
since yield is a fundamental wool property, second in economic importance
only to fibre diameter. The price margins for yield over this period
would have been much less than indicated by the economic importance of
yield before (or after). If yield is important at one point in time
then relatively unimportant six months later, clearly the grower
cannot confidently estimate the wvalue of his clip nor anticipate the
requirements of the market.

It is difficult to suggest a plausible reason for this phenomenon,
possibly the demand situation over this period encouraged appraisers to
place more emphasis on other wool features regardless of yield,

It must be remembered that basically this analysis has only
revealed an interesting observation and it is possible that the apparent
decline in the economic importance of yield during 1969-70 is in fact
due to changes in the relationships between yield and other wool
characteristics. However, obviously here is a situation that warrants
further investigation and, whatever the reason for it, one which
illustrates the sort of inefficiencies that occur in the wool auction
system; both in rewarding growers for features desired by the trade
and allowing them to accurately interpret these requirements.

It is also apparent from tables 23 and 24 that significant
differences exist between coefficients for the same characteristic at
consecutive sales in the same centre and at the same sale over the three
seasons. Thus, a grower who sold his wool at the second Auckland sale
in each season would have found an additional percent of yield, for
example, worth 0.65 cents per pound, -0.09 cents per pound and 0.55
cents per pound in consecutive seasons. Similarly, in 1968-69 the
difference between second and third Auckland sales in the value of an
additional percent of yield was 0.17 cents per pound,

Such differences may be explained by differences in the composition
of sale offerings or in the samples for which data was available. However,
it is also possible that these results are further evidence of the

confusing messages that the wool auction system gives to growers.
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CHAPTER FOUR

RELATIONSHIPS BETWEEN APPRATSALS, BETWEEN APPRATISALS
AND WOOL PRICES AND BETWEEN APPRAISED AND
MEASURED GREASY WOOL CHARACTERISTICS

4.1 INTRODUCTION:

This chapter deals with the remaining three sections of this

analysis, namely:

SECTION 4.2: The investigation of relationships between
appraisals and between appraised and measured
greasy wool characteristics.

SECTION 4.3: The investigation of the impact of economic
circumstances on appraisal.

SECTION 4.4: The investigation of the effect of objective
measurement on the equity of income distribution
among growers,

As for the previous chapter, each section is preceded by a

brief outline of the section and this is followed by a full discussion

of the analysis concerned.

4,2 RELATIONSHIPS BETWEEN APPRAISALS AND BETWEEN APPRAISED AND
MEASURED GREASY WOOL CHARACTERISTICS:
Outline:

(i) The linear relationships between appraisals and between
appraised and measured characteristics were investigated by simple
correlation. Tests between individual means were also carried out.

(ii) -For the two most important fleece characteristics, yield
and fibre diameter, the distributions of appraisals about measurement
were determined and studied.

(iii) The results of (i) and (ii) above suggested that, for
yield, appraisers tend to appraise towards the mean. That is,
appraisers tend to under-yield high yielding wools and over-yield

low yielding wools., Accordingly this hypothesis was tested,



85

R Correlation Coefficients and Tests Between Individual Means:

To establish the relationships between appraisals and between
appraised and measured characteristics, a correlation matrix of
appraised and measured parameters was calculated in which r, the
correlation coefficient, is defined as:

n3XY - (SX).(SY)

_ 2 2 2 2,.% , where X and Y are
(=X - (2X)). (=Y (=)0 " two variables

‘r=

The correlation matrix, calculated for 5757 bimmed lots over
three seasons, is given in table 26. The means and standard deviations
of the fourteen variables involved are given in table 28,

Because of the large number of observations used, most of the
correlation coefficients are significant at the 0.1% level.1
All of the coefficients for the correlations between appraisals and
between appraisals and measurement for the same characteristic are high
(i.e. r = 0.76 or greater), except for the associations between
appraised quality number ranges and length ranges. The correlation
between buyer quality number range and broker quality number range
is only 0,317, although this value is significéﬁt, while the correlation
between broker and buyer length ranges is =-0.017 and is non-significant.

Apart from the expected high correlations between appraisals and
between appraisals and measurement on the same characteristic, the
correlation coefficients also reveal several other significant
relationships which would not otherwise be immediately obvious,

These are:

(1) A positive association between appraised fineness and
appraised yield (i.e. for the buying firm, r = 0.441; for the brokers,
r = 0.509). Whan and Moffatt2 suggest that appraisers tend to confine
their estimates of yield within a narrow range around the average yield
for the type, which they assess first. This would result in a
functional relationship between quality number, the prime determinant of

style, and yield.

1, The significance of a sample correlation coefficient is tested

by computing:

r /n-2

t =
1 - r2

and inferring a significant correlation between X and Y if
Iti>t_, ; where t, is an appropriate value from the 't' distribution
with n - 2 degrees of freedom.

2. Whan, R.B, and Moffatt, D.,H.; "Some Differences between
Estimated and Tested Yields for Greasy Wool Sold in Australia",
J.Text.Inst., 59:1, p.39, 1968.



TABLE 26

Correlation Coefficients - 5757 binned lots

Buyer Buyer Buyer Buyer Buyer Broker Broker Broker Broker Broker Meas, Meas. Meas.
Yield Avg. Q. No. Avg. Length Yield Avg. Q. No., Avg. Length Yield Fibre Length
Q. No. Range Length Range Q. No. Range Length Range Dia,

Buyer Avg. Q. No. =441

Buyer Q. No. Range | -.099 =-,311

Buyer Avg. Length .325 =.327 =,202

Buyer Length Range 161 =-.237 .049  .346

Broker Yield .881 =-,518 =-.028 .308 .167

Broker Avg. Q. No. | -.427 .959 -,331 -.291 -,223 =,509

Broker Q. No. Range | -.044 =-,271 ,317 =-,183 =-,034 =-,001* -,2901

Broker Avg. Length .302 -,386 =.143 771 147 .309 -.363 -.160

Broker Length Range | .0l3* -,052 ,017% ,064 -.0Ll7* =-,005% =-,044 .089 .093

Measured Yield T85 BT WJOIT L2640 .187  .782 .563 .080 .248  ,020%

Measured Fibre Dia. 415 -.865 .263  .280 154,493 -.877 .261 .397  .041% 538

Measured Length .330 =-.462 ~,111 ,763 130  .344 -.435 -,117 .850 .100 .286  .465

Measured Length S.D.| .050 =-.388 .136 .368 .098 .070 -.374 .098 440 L1104 «18 335 514

* denotes non-significant at 5% level.

98
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However, the existence of a true physical relationship between
yield and fibre diameter is confirmed by the coefficient for measured
fibre diameter and measured yield (i.e. r = 0,538). This coefficient
is larger than both of the coefficients for appraised quality number
implying that the appraisers underestimate the strength of the relation-
ship between yield and fibre diameter. This could be related to the
tendency for appraisers to over- or under-estimate extreme yields
(this hypothesis is discussed later in Section 4.2.3).

(ii) A positive relationship between length and fibre diameter
(i.e. r = 0.465). While it is not apparent why measured length and
fibre diameter should be related,3 the equivalent relationshiés for
appraised length and quality number can be explained by the relationship
between quality number, crimp frequency and length,

(iii) A positive relationship between length and yield.
Intuitively, anyway, it could be expected that longer wools would trap
more dirt and vegetable matter than shorter wools., In this case the
association between length and yield would be negative. However, it
c0uid also be expected that shorter wools would be less weathered and
thus contain relatively more grease and suint than longer wools. If
this were the case the association between length and yield would be
positive. The relationship between length and yield probably involves
both of these factors.

Although the correlation between measured length and measured
yield is only 0.286, the equivalent appraised relationships are higher
(i.e. for the buying firm, r = 0.325; for the brokers, r = 0.309).

(iv) A positive relationship between measured length and
measured length standard deviation (i.e. r = 0.514)., This indicates
that, as average staple length increases, so its variation increases.
Similar relationships exist between buyer- and broker-appraised staple
length and staple length range, but the association is much weaker;
in fact for the brokers the coefficient is almost non-significant.
(The definition of appraised staple length range has been discussed
previously. See Chapter Three, Section 3.2.2)., It is is interesting
to note that the associations between appraised average staple length

and measured length standard deviation are quite strong, however.

3, A positive association between length and fibre diameter would
tend to occur if finer wooled sheep were shorn more frequently.

4, See Chapter Two, Section 2.4.3,
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W) A positive relationship between measured staple length
standard deviation and fibre diameter (i.e. r = 0.335). This
relationship is difficult to explain but is probably due to the
relatively strong relationships between staple length standard
deviation and staple length, and staple length and fibre diameter.
Similar weak, negative associations exist between appraised quality
number and appraised staple length range.

(vi) A negative association between quality number and quality
number range (i.e. For the buying firm, r = -0,311; for the brokers,
r = -0,291)., This implies that coarser wools are more variable with
respect to their fibre diameter and, biologically, this is in fact the
case. In addition, classers sort finer wools more precisely on the
basis of quality number than they do coarse wools, This is related to
the range of end uses for fine and coarse wools and results in coarse
bins generally having a wider quality number range than fine bins,

The relationship between quality number and its range is investigated
later in Section 4,2.2,

At this point iﬁ is interesting to compare the results of this
study with those of Ross5 who investigated the interelations of count,
fibre diameter, staple crimp, staple length and yield in data on 76
fine (i.e. Merino and Halfbred) wool sale lots and 168 crossbred sale
lots. The lots in Ross's analysis varied in appraised count from
40/44"'s to 64's,

There is relatively poor agreement between the correlation
coefficients calculated by Ross and those calculated from data on
5757 lots used in this analysis. However, Ross's coefficients were
based on data from lots sold in only two centres, Dunedin and Christ-
church. Of the 244 lots measured by Ross, 180, or 74%, were from
Dunedin and, when his results are compared with coefficients calculated
on data from 977 lots sold only in Dunedin, the agreement is much better.
This is shown in table 27,

There are no significant differences between the coefficients
calculated by Ross for his fine wool lots and those calculated for the
Dunedin lots included in this analysis. In general the latter tend to
be smaller than the total correlation coefficients calculated by Ross,

but larger than his coefficients for crossbred lots.

5. Ross D.,A,; 'The Relation of Count to other characteristics of
New Zealand Wools", N.Z.J. Agric.Res., 7: p.666, 1964,




89

TABLE 27

Comparison of Correlation Coerficients

This Study Ross (1964)
Buyers|Brokers| Measured |Crossbred | Fine Total

Length vs. Count

All Data -.327| =-.363 =, 686%* [, 756%% | =, 943N

Dunedin -.653| -.640 o
Length vs, Diameter

All Data 465 .409 L676%% | 897%*

Dunedin .768 Fk wk
Yield vs. Count

All Data =441 -,509 -, 204%% |-, 720%% | -, 793%%

Dunedin -.667| =-.736 *k wk
Yield vs. Diameter

All Data .538 . 623 . 793%% .881%*

Dunedin L7142 wk *H
Yield vs. Length

All Data .302 .309 .286 B b i L6L5%* L7667

Dunedin .617 .559 .709 wk

** denotes that the difference between Buyers' and Brokers'
coefficients and Ross's coefficients is significant at 1% level.
For Yield vs. Diameter, Dunedin lots, Ross's total wool
coefficient is significantly larger than that for the Buyers
but not for the Brokers. All other differences are non-

significant,

To test the significance of the difference between two independent
estimates of a correlation coefficient it is incorrect, particularly in
the case of small samples, to rely on using the standard error of the
correlation coefficient itself. The distribution of r is very far from
the Normal distribution, which is tacitly assumed as a good approximation
when the standard error approach is used. It is, however, correct in
most cases to transform the estimates by Fisher's Z transformation and to
refer the difference of these Z values to the standard error of their

difference.6

6. Moroney, M.J.; Facts from figures, Penguin Books, London, p.31l4,
1954, 0
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Fisher's Z transformation is of the form:

1%x
1 -1 )
where N1 and N2 are the sizes of the samples from which the

z = 1.15 log, (

correlation coefficients were calculated, and the standard

error of the difference between two Z values is given by:

. \/ 1, 1
N, -3 N, -3

The significance of the t value given by:

Zl - 22

1 1
+
‘J{ N1 -3 N2 -3

is tested against an appropriate value, t, , from the t distribution

and a significant difference inferred if Itl >¢t, .

Tests of significance on the differences between correlations of
appraisals and of appraised and measured characteristics in this analysis
revealed the following:

(i) The correlations between appraisals on the same parameters
are significantly higher than those between appraisals and equivalent
measured characteristics (except for the association between broker-
appraised average length and measured length).

(ii) The correlations between broker-appraised average quality
number and average staple length and their measured equivalents are
significantly higher (at the 1% level) than those for the same buyer-
appraised characteristics and their measured equivalents.

(iii) In three South Island centres, Christchurch, Timaru and
Dunedin, the positive associations between yield and fibre diameter,
length and fibre diameter and length and yield are very strong.

In fact, in these centres these coefficients are approximately 20%
higher than the same coefficients in other centres or for all lots
together.7

In addition, correlations between appraisals on the same
parameters are significantly lower in these centres (the coefficients
for staple length range were non-significant), while the correlations,_
between appraised characteristics and their measured counterparts are
significantly higher, except for the association between appraised

and measured length for which the reverse is the case.

7. Tables of correlation coefficients, parameter means and standard
deviations, calculated for each of the three seasons 1968-69,
1969-70 'and 1970-71, and for each selling centre are given in
Appendices B and C.
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A possible explanation for these results is the suggestion that
the samples from these three centres are finer than samples from other
centres or the total sample, and that the relationships between fleece
characters are therefore stronger. However, while measured fibre
diameter is lower and quality number higher for these centres, the
differences are not significant,

(iv) Coefficients for the 1970-71 season are, in general,
significantly higher than those in 1969-70 which, in turn, are generally
larger than those in 1968-69. One could hypothesise that, as the W.R.O.'s
measurement programme progressed, brokers' appraisals would become more
accurate and hence the correlations between broker appraisals and
measured characteristics would increase over time. This may be true,
and, though it could also be hypothesised that improved broker
performance would influence buyers and thus increase the accuracy of
their estimates, it does not explain the increase in correlations between

measured characters.

Despite these significant differences observed between correlation
coefficients over time, between centres and within centres, there are no
significant differences between the mean values of any parameter8
(see table 28). This applies not only to all the lots analysed as a
whole but also within and between seasons and within centres.

The lack of significant differences between means indicates that,
on average, over a large number of lots, there is close agreement between
the buying firm's and brokers' appraisals and between appraisals and
measurements. However, correlation coefficients show that, for individual
lots, the agreement between appraisers is less satisfactory and

individually their estimates may be in error.

8. The significance of the difference between two sample means is
tested by computing:
difference between means
standard error of the difference between means
and inferring a significant difference ifltl >t  ; where t, is an
appropriate value from the t distribution with n-2 degrees of freedom.

t =



TABLE 28

Means and Standard Deviations

(5757 Binned 1lots)

Characteristic Mean Standard
Deviation
Buyer Yield (%) 75.53 4.21
Buyer Average Quality Number 48.80 3.85
Buyer Quality Number Range 1.64 1.45
Buyer Average Length (in) 4,21 1.06
Buyexr Length Range (in) 1.57 0.59
Broker Yield (%) 74,92 4,25
Broker Average Quality Number 49,23 4,00
Broker Quality Number Range - 2453 1.35
Broker Average Length (in) 4,66 L. 12
Broker Length Range (in) 1.86 1,13
Measured Yield (%) 76.58 4.73
Measured Fibre Diameter (Microns) 33.27 3.50
Measured Length (in) 4,59 0.9
Measured Length Standard 0.90 022
Deviation

quality number range and staple length class.

92

This situation is illustrated by the appraisers' estimates of

While the differences

between mean buyer and broker quality number range and staple length

range are non-significant, the correlation coefficients for the
relationships between appraisals of these parameters are extremely

low.

In fact, for staple length range, there was no significant

linear association between the two appraisals.

appraisal errors, the equity of income distribution among growers is not,

Furthermore, the. possibility of variation in brokers' and buyers'

Thus although total revenue to growers is probably unaffected by

appraisals means that the grower may be forced to make ill informed

judgements about the textile industry's quality requirements.

9.

This is investigated in Section 4.4,

9



93

4. 2.2 The Relationship Between Appraised Yield and Measured Yield

and Quality Number and Fibre Diameter:

In this particular section only yield and quality number were
considered for two reasons:

(i) The importance of yield and fibre diameter, These are by
far the most important determinants of wool prices.

(ii) As far as length is concerned, exhaustive studies of the
relationship between appraised and measured length have alrecady been
carried out on these lots by W.R.O}O

For the buyers and the brokers, six different quality numbers
were selected on the basis of appraised quality number. The
appraised yield for each lot was subtracted from the measured yield
to produce a yield difference. Then a table of quality numbers and
their respective fibre diameter ranges was set up.

For each quality number (two fine, two medium, two coarse) the
measured fibre diameter of each lot and its yield differences were
converted into frequency distributions and the following percentages
calculated.

(i) % yield estimates lower than measured yield,
ey % 0" s equal to Uy H (i_0.5%).
(411) % " o greater than " i

(iv) 7% fibre diameters coarser than the expected fibre diameter,

(v) 0}; n n equal tO 1] [1] n n
(vi) % " " finer than n & W i

In addition, means and variances of estimated and tested fibre
diameter and yield and correlations between appraisals and measurements

on these parameters were calculated.

10, Fraser, I.E,B,; "Improvements in Wool Handling for Market',
Wool Tech, Sheep Breeding, 16:1, p.19, 1969.

11, The same six quality numbers were selected for both the buyers and
brokers but, because in some cases the broker quality numbers
contained only a small number of observations, adjacent quality
numbers were also investigated. Thus, results are given for six
buyer-appraised and nine broker-appraised quality numbers.

12, The quality number/fibre diameter table used was "Proposed National
Wool Standards for Fineness and Description", found in: Agar, M.M.;
"Objective Measurement and Sale by Sample in New Zealand and Australia"
Wool, 5:4, p.22, 1972/73.



94

These results are given in tables 29, 31 to 33 and 36 to 39,
In these tables and the discussion which follows, a 'correct' appraisal
refers to a yield estimate which equals its measured equivalent plus or
minus 0,.5%, or to a fibre diameter which falls in the range expected
for a lot of its appraised quality number.

Thus, the concept of a 'correct' or ‘'incorrect' appraisal is
related to the accuracy of the measured data; the assumption being

that measured yield and fibre diameter are correct.

(a) The relationship between appraised yield and measured yield,

From table 29 it is apparent that, in general, as quality number
increases the percentage of lots over-yielded increases and the
percentage of lots under-yielded decreases, and vice versa as quality
number increases. This observation, which is illustrated in Fig.l, is
true for both the buying firm and the brokers and is confirmed by the
results of a further analysis in which the lots concerned were
categorised on the basis of measured fibre diameter. These categories
were:

1. fine : 27.9 microns and finer

2., medium : 28.0 microns - 33.5 microns

3. coarse : 33,6 microns and coarser.

The results of this analysis are summarised in table 30.

Table 30 shows that, as fibre diameter increases, the percentage
of lots under-yielded increases and the percentage of lots over=-yielded
decreases., It is also interesting to note that, as fibre diameter
increases, the percentage of lots correctly appraised also increases.
This latter observation conflicts with the situation revealed by the
distributions of appraised yield about measured yield for different
quality numbers (see table 29). For these distributions the percentage
of lots correctly estimated by the buyers remains relatively constant
as quality number decreases (i.e. as fibre diameter increases) while
the percentage correctly estimated by the brokers tends to decrease
as quality number decreases. This analysis does not, however, suggest
reasons for thesé differences.

On nearly 6,000 lots the buying firm and the brokers correctly
yielded approximately the same number of lots (about 15%), and, as
previously discussed, there are no significant differences between
appraised means or between appraised and measured means. However,
on these lots the buying firm over-yielded more and under-yielded less

than the brokers; the difference being approximately 11%.



The Distribution of Appraised Yields about Measured Yield

TABLE 29

Buyer = Estimated Yield

Broker - Estimated Yield

Quality Number % Over= % Correctly % Under- Number % Over=- % Correctly % Under-
Number of Estimated Estimated Estimated of Estimated Estimated Estimated
lots lots

58/60 112 45.53 16.96 37.47
58/58 125 75.20 11.20 13.60 27 55.55 25.92 18.51
56/58 254 37.40 14,17 48.38
56/56 187 62.54 13.90 23,51 36 27.77 25.00 47.22
52 /54 286 26.22 12.58 61.13
52/52 462 44,70 15.58 37.861 100 31.00 18.00 51.00
50/50 536 45.46 15.29 39.13 147 23.80 11.56 64.60
46 /48 966 20.76 12,31 66.73 475 24,42 13.47 62.07
44 /46 464 14,62 10.34 74.95 282 12.41 10.28 77.26
Total 2740 34.35 13,21 52,42 1719 26.97 13.69 59.34

S6



The Distribution of Appraised Yields about Measured Yield

TABLE 30

Buyer - Estimated Yield

Broker - Estimated Yield

Fibre Number % Over- % Correctly % Under- Number % Over- % Correctly 7% Under-
Diameter of Estimated Estimated Estimated of Estimated Estimated Estimated
Lots Lots
Fine 417 45,86 11,04 43,10 417 31.42 11.67 56.90
Med ium 2305 47.25 13,02 39.74 2305 33.36 14,36 52.28
Coarse 2976 25.54 21,64 52,82 2976 19.66 19.05 61.29
Total 5698 38.23 14,58 47,18 5698 27.84 15.55 56.60

96



TABLE 31

The Distribution of Buyer-Appraised Yield about Measured Yield

Measured Yield
minus
Appraised Yield

Buyer Yield Greater than Measured Yield

Buyer Yield Less than Measured Yield

(a)
Quality (Number
Number of 9% =8% =1% =6% =5% ~4% =3% 2% -1% 0-F 1% 2% 3% 4% 5% > Tk 8% 9%
Lots
58/58 125 |0.80 0.80 1,60 6.40 4.80 15.20 13.60 18.40 13.60{11.20{ 6.40 3.20 1.60 0.80 0.80 0.80
56/56 187 0.53 1,06 2,67 5.88 9.09 9.09 16.04 18.18/13.90|10.16 6.41 4.27 2.67
52/52 462 12,81 0,21 0.43 0.64 2.59 4,54 8.87 11,25 15,36{15.58]15,58 10.17 4.54 3,24 1,94 1.29 0.43 0.21 0.21
50/50 53 |o.l8 0.18 1,30 1,11 1.86/ 3.91 8,39 11.00 17.53}15,29{15.29 8,58 6.52 6.34 1.30 0.55 Q.55
46/48 966 |0.10 0.10 0.20 0.51 1.75 3.20 5.90 9.10112.31116.97 16,56 13,97 9.00 6,21 2,48 0.72 0.51 0.31
44 [46 464 0.21 0.21 0.21 1,50 3.44 9.05/10,34/18.96 16.37 16.59 10.56 6.8%9 3.44 1.50 0.43 0.21
Total | 2740 |0.58 0.15 0.55 0.88 1.64 3,50 5,77 8.65 12,63|13.21{15,66 12,63 10,15 7.01 3.98 1.79 0.73 0.29 0.18
a. Corrected to the nearest whole percent.

L6



TABLE 32

The Distribution of Broker-Appraised Yield about Measured Yield

Measured Yield

Apprzigzg Yield Broker Yield Greater than Measured Yield Broker Yield Less than Measured Yield
(a)
Quality|Number |
Number of 9% =8% =7%- =6% =5% =4% -3% 2% =% 0 1% 2% 3% 4% 5 6% 7% % 9% |
Lots |
58/60 112 1,78 0.89 0.89 1.78 &4.46 7.14 9,82 18,75(16.96/10.71 8.92 7.14 3,57 4.46 2.67
58/58 27 14,81 3,70 18.51 18.51{25.92(11.11 7.40
56/58 254 1.18 2.75 2.36 7.08 10.23 13.77}14.17[14.56 7.48 9.44 5.51 3.93 3.54 0.78 0.78 2.36
56/56 36 8.33 2.77 5.55 11.,11125,00/22,22 11,11 8.33 201 2,07
52 /54 286 |[0.34 0.34 2.79 2,79 6.29 13,63,12,58/18.88 15.38 10.83 4,54 5.24 2,44 2,09 0.69 1,04
52/52 100 1.00 2.00 4.00 11.00 13.00|18.00{14.00 18.00 13,00 2.00 2,00 2.00
50/50 147 0.68 0.68 0.68 5.44 5.44 10.88/11,56{11,56 19.72 12.24 9,52 6.12 3,40 0.68 0.68 0.68
46/48 475 |[0.21 0.21 0.21 0.42 1.89 3.15 5.68 12,63|13.47|16.42 15,15 13,47 6.31 5,68 3.36 1,05 0.21 0.42
b4 /46 282 0.35 1.41 4,25 6,.38/10,28/13.12 19,14 14,89 12.41 7.44 5.31 1,77 1,77 1,41
Total | 1719 ]0.23 0.18 0,29 0.82 2,27 3.90 6.99 12.29/13.69|15.14 14,56 11.82 6.52 5.07 3.20 1.46 0.64 0,93
a. Corrected to the nearest whole percent.

86
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Correlation coefficients calculated in the previous section show
that there is a significant relationship between fibre diameter and yield
(i.e. r = 0.538; as fibre diameter increases, so yield increases).

It can be postulated that appraisers have more difficulty assessing
extreme yields and for this reason produce larger than usual estimation
errors for the lots associated with either end of the yield scale,

This would explain why the yield of coarse and fine wools tends to be
under~- and over-estimated but not why the error should be in the
direction that it is. To explain the latter it could be hypothesiced
that there is a tendency in subjective appraisal to narrow the range

of appraisals towards their mean. Since fine wools are generally lower
yielding than coarse wools, this would explain why the former tend to
be over-yielded and the latter under-yielded.

In fact, it has been shown in a number of experiment313 that
appraisers are non-linear in estimating the yield of wool; wvery high
yielding wools are usually under-estimated and very low yielding wools
over-estimated. This phenomenon is investigated in Section 4.2,3.

An examination of tables 33 and 34 reveals that, for all cases
except one (buyer-appraised 56's), the variances for tested yields are
higher than those for both the buying firm's and brokers' estimates.
These differences are highly significant in total and for each quality
number except broker-appraised 58's,

The yield variances calculated in this analysis are, in general,
significantly greater than those reported by Whan and Moffat}4
This difference is explained by the fact that Whan and Moffat used data
on growers' lots rather than on binned lots as in this analysis.

The variance of wool characteristics in binned lots, containing wool
from a number of different clips, is greater than the variance of

T _ 15
characteristics in growers lots, containing wool from only one clip.

13. Roberts, N.F.; "The Relation Between the Softness of Handle of
Wool in the Greasy and Scoured States and its Physical Character=-
istics", Text.Res.J., 26:8, p.687, 1956.

14, Whan, R.B. and Moffat, D,H.; "Some Differences Between Estimated
and Tested Yields for Greasy Wool Sold in Australia', J.Text.Inst.,
59:1, p.39, 1968.

15. Whan, R.B.; '"Potential Savings from the Sale of Wool by Sample
and Measurement", Quart.Rev.Agric.Econ., 1l4:4, p.208, 1971,
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Means and Variances of Appraised

TABLE 33

and Measured Yields

Buyer=-estimated Yield

Measured Yield

Broker-estimated Yield

Measured Yield

Quality Number Mean Variance Mean Variance Number Mean Variance Mean Variance

Biibas Lgis () (82) () (Sz) ngs (%) % (Z) (Sz)
58/60 112 68.51 7.01 68.36 12,12
58/58 125 | 70.21 7.17 68.27  11.49 27 | 66.70 5.22 65.89  7.50
56/58 254 68.91 13.88 69.55 14,32
56/56 187 | 70.02 19.63 69.11  15.87 36 | 69.33 6.17 69.75  13.42
52 /54 286 73.56 11,87 74,65 17.24
52/52 462 75.13 13.14 74.87 13.53 100 75.00 8.08 75.62 11.53
50/50 536 76.83 9.69 76.57 33.40 147 76.95 3.18 78.32 8.73
46/48 966 77.36 5,21 78.77 9.42 475 77.19 3.75 78.60 752
44 /46 464 77:32 4,35 79.21 9.16 282 7732 7:28 79.68 9.19
Total 2740 77.02 13.25 77.54 20.96 1719 74.34 20,04 75.53 28.23
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Differences and Correlations between Appraised and Measured Yields

TABLE 34

Buyers vs. Measured

Brokers vs., Measured

Quality | Number | Average Yield Variance Correlation Number | Average Yield Variance Cérrelation
Number of Difference (%) Ratio Coefficients of Difference (%) Ratio Coefficients
Lots (a) (b) (c) Lots
58/60 112 0.15 R «577
58/58 125 -1.94 1.60 871 27 0.82 1,44N.8. .785
56/58 254 0.64 1.03 .665
56/56 187 -0.86 " 1.24 .737 36 0.42 217 550
52 /54 286 1.09 1.45 . 737
52/52 462 -0.26 1,03 .725 100 0.62 1.43 o735
50/50 536 -0.27 3.45 .669 147 I 2,717 487
46/48 966 1.40 1.81 .600 475 1.41 2.00 490
44 /46 464 1,89 0 W .646 282 2.36 1.27 504
Total 2740 0.52 1.58 . 794 1719 1.19 1.41 .848
a. Measured yield - appraised yield.
b. Variance measured yield / variance appraised yield.
c¢. Correlation between appraised and measured yield.

All yield differences non=-significant.
All variance ratios significant at 0.1% level, unless denoted N.S.

01
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There are no significant differences between the averages of the
buyers' estimates and measured yields or of the brokers' estimates and
measured yields (see table 34). However, both appraisers tend to over-
estimate the yield of the finer wools and under-estimate the coarser
types, with the result that there is a trend from the 58's, where the
buyer- and broker-appraised yields are 1,94% and 0,827% greater than the
measured yields, to the 44/46's, where the estimated yields are 1.897%
and 2.36% lower.

The correlations of appraised and measured yield are all
significant; a much more satisfactory situation than the one reported
in Whan and Moffat'516 analysis, where in no case did the coefficients
differ significantly from zero. Correlation coefficients are a measure
of the agreement between estimated and tested yields for individual lots
and in this analysis they range from 0.49 to 0.78 for individual quality
numbers and, in total, are 0.79 for the buying firm and 0.85 for the
brokers. Thus, in general for individual binned lots, there is fairly

good agreement between appraised and measured yield.

TABLE 35

Differences between Buyer- and Broker-Appraised Yield.

Quality Average Yield Variance Correlation
Number Difference (%) Ratio Coefficient
(a) Difference
58/58 3.50 1.37N.8. -.114
56/56 0.69 3.18 .198
52/52 0.13 ' 1.63 -.010
50/50 -0.11 3.05 .182
46/48 0.17 1.39 .110
44 146 -0.01 1.67 142
Total 2,67 1.51 -.056%*

a. Average buyer yield - average broker yield.
All yield differences non - significant.

All variance ratios significant at 0.1% level, unless
denoted N.S.

* denotes significant difference at 5% level.

16. Whan and Moffat; op.cit.
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There are no significant differences between the averages of the
buyers' and brokers' estimates of yield, however, there is a trend
from the 58's, where the average buyer yield is 3.5% greater than the
average broker yield, to the 44/46's, where the brokers' average
yield is 0.01% higher (see table 35). For the quality numbers 58's
to 46/48's the variances of the buyers' yield estimates are greater
than those of the brokers' estimates. In total, and for the 44/46's,
the relative size of the variances is reversed, but the total
variances are not strictly comparable since the brokers' estimates
of yield correspond to a wider range of appraised quality numbers.

Comparison of correlation coefficients shows that, in total,
there is a significantly higher agreement on individual lots between
the brokers' appraisals and measured yields than for the buying firm's
appraisals and measured yields, However, within quality numbers there

are no such significant differences.

(b) The relationship between quality number and fibre diameter,

This analysis reveals no discernable pattern of fineness estimation
in the percentage of lots coarser or finer than expected, such as it
did for yield estimation. However, three important results emerge from
investigation of the relationship between quality number and fibre
diameter which is summarised in tables 36, 37 and 38.

1. There is a spread of between 4.4 and 8.9 microns in diameter
within each quality number. That is, two lots which have been typed
with the same quality number may differ by as much as nearly nine microns
in their diameter. The average diameter spread within a quality number
is 6.7 microns for the buyers and 7.3 microns for the brokers.

The spread of diameter within a quality number is generally
greater for lots in the crossbred range (average spread 8.05 microns)
than those in the medium range (average spread 7.1 microns) which, in
turn, is generally greater than for fine wools (average spread 6.0
microns).

2. There is considerable overlap in diameter between appraised
quality numbers. For example, of the lots typed 46/48's by the buyers,
13.6% lie in the 44/46's diameter range, while 11% of the lots typed
44/46"'s by the buyers in fact lie in the 46/48's range. Similarly,
for lots typed 46/48's by the brokers, 11.67% have diameters which lie
in the 44/46's diameter range, while 10.6% of those typed 44/46's
should be 46/48's on the basis of their measured diameter.
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For Australian wools Charltonl7 reports that, within each quality
number in the Merino range, there is an almost constant spread of five
microns in diameter, He also notes that, in general, the finer quality
numbers tend to contain a smaller range of fibre diameters than the
broader quality ranges and that there is a considerable overlap in
diameter between 'straight' quality numbers,

Despite these observations, it is clear from table 39 that, over
a large number of lots containing wool from different sources, there
are no significant differences either between the median micron value
of appraised quality numbers and the average measured fibre diameter
of lots in each category, or between the average measured diameter of
lots appraised to have the same quality number by the buyers and the
brokers.

The variance of measured fibre diameter generally increases as
quality number decreases, supporting the observation that the finer
quality numbers tend to contain a smaller range of fibre diameters
than the broader types (see table 39). In total, the variance of
measured fibre diameter for broker-appraised lots is significantly
higher than the variance for buyer-appraised lots but, as was the case
for yield, these two variances are not strictly comparable because of
the wider range of broker-appraised quality numbers, Within quality
nunbers, the variance of measured diameter is significantly greater
for buyer-appraised lots than broker-appraised lots for 58's, 46/48's
and 44/46's, and vice versa for 56's, 52's and 50's.

3. On individual lots appraised fineness is often a poor
estimator of fibre diameter. (The accuracy of appraisal in estimating
average fibre fineness is not high because the diameter of individual
wool fibres, each about one-thousandth of an inch, is below the limit
of perception of the human eye).

It is apparent from table 38 that, on average, a broker is likely
to over- or under-estimate between 65% and 80% of the lots he appraises
on the basis of their fibre diameter (or quality number as he would
use). Thus, for lots typed as 46/48's quality by the brokers, for
example, about 44% are likely to actually be coarser than 46/48's, and
37% likely to actually be finer.

17. Charlton, D.; '"Purchasing Wool to Meet Micron Specifications",
Wool Tech. Sheep Breeding, 12:2, p.23, 1965,




TABLE 36

The Distribution of Measured Fibre Diameter Within Appraised Quality Number

Buyer-Appraised Quality Number Broker-Appraised Quality Number
Quality | Number | % Over- 7% Correctly 7% Under- || Number | % Over- % Correctly % Under-
Number of Appraised Appraised Appraised of Appraised  Appraised Appraised
Lots Lots
58/60 112 31,25 40,17 28,57
58/58 125 22.70 24,00 52,80 27 11,11 29.62 59.25
56/58 254 39.37 25.19 35.43
56/56 187 34,20 33.15 32,61 36 44 .44 22.22 33.33
52 /54 286 47.55 25,17 27.27
52/52 462 35.47 20,99 43,49 100 43,00 22.00 35.00
50/50 536 26.66 22,38 S0.9L 147 30.61 15.64 53.74
46/48 966 43.67 19.46 36.82 475 44,21 21.26 34,52
44 [46 464 25,63 34.05 40,28 282 21.98 3723 40,78
Total | 2740 34.38 23.91 41,72 1719 37.76 26.06 36.23
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TABLE 37

The Distribution of Measured Fibre Diameter Within Buyer-Appraised Quality Number

Number

Quality of
Number 60/64 60 58/60 58 56/58 55 54/56 54 52/54 52 50/52 50 48/50 48 L46/48 46 44J46 44 40/44 36/40| Lots

Measured Fibre Diameter : Micron Standard Quality Number
Appraised

(Percentages)

58/58 1.60 14,40 36.80 24.00 15.20 6.40 0.80 0.80 125
56/56 0.53 4.8 8.02 19.25 33.15 19.78710.16 :Z2.13 2Z2.13 187
52/52 0.43 3.03 5.84 13.85 20.34 20,99 17,09 11,25 4.76 1.94 0.43 462
50/50 0.37 0.93 2.98 6.90 15.11 24.62 22.38 16.60 7.46 2.23 0,37 536
46/48 0.10 0.31 0.51 1.86 4&.65 10.86 18.53 19.46 22,77 13.56 5.90 1.24 0.20| 966
Lb 146 0.43 1.50 2.37 4.09 10.99 20.90 34.05 19.39 4.52 1,72| 464

Total 0.11 0,66 2,00 1.64 2,08 3,18 2,56 3.61 5.04 6.86 8.43 8.18 8.29 8.98 9,23 11.68 10.55 5.37 1.20 0.37 | 2740

L01



TABLE 38

The Distribution of Measured Fibre Diameter Within Broker-Appraised Quality Number

Appraised Measured Fibre Diameter : Micron Standard Quality Number Numbexr
(Percentages)
Quality of

Number 64 60/64 60 58/60 58 56/58 56 54/56 54 52/54 52 50/52 50 48/50 48 46/48 46 4446 44 40/L4 36/40] Lots

58/60 3.57 5.35 19.64 40,17 19.64 8.03 2,67 0.89 112
58/58 3.70. 3070 51.85:29.62 7.40. 3070 27
56/58 118 3,93 13.77°15.53 25.19/782.,83 F1.02 118 1.57 1.5%7 6.78 0.39 254
56/56 2.77 2.77 8.33 19.44 22,22 16.66 16.66 8.33 2.77 36
52/54 0.69 3.49 5.9417.13 25.17 20.97 13.63 8.74 3.49 0.3% 0.34 286
52/52 1.00 3.00 7.00 11.00 13.00 22.00 18.00 20.00 2.00 2.00 1.00 100
50/50 1.36 6.12 3.40 4.76 8,16 10.20 19.72 15.64 17.00 6.80 6.12 0,68 147
L6 /48 Q63 1.26 S5.68 #,1518.78 21.2627.78 T1.57 421 0.63 475
44 146 0.70 0.70 3.90 4.25 10.63 20,56 37.23 18.79 2.83 0.35| 282

Total 0.23 0.58 1.98 5.53 4.36 5.06 5.35 3.72 4.42 6.05 6.12 5.59 5.64 4.77 6.92 8.26 11.17 9.31 4.25 0.64 0.06| 1719
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TABLE 39

Means, Variances and Differences of Measured Fibre Diameter

Within Appraised Quality Numbers.

Buyer-Appraised Quality ||Broker-Appraised Quality Mean Fibre
Number Number Median Micron minus Di
Average Fibre Diameter komELes
Quality|Median| Number| Mean Variancel|[Number| Mean Variance s Hiclcars Difference|Variance
Number |[Micron| of |Measured (52) of |[Measured (SZ) ( .uzon 5 @ S SOKE ) (4) Ratio
Lots Fibre Lots Fibre e R WaeLIRR -
Diameter Diameter
(microns) (microns)
58/60 25,7 112 25.68 1.46 -.02
58/58 26.6| 125 26.26 1.26 27 26.14 0.71 -.3 -.46 12 1.68
56/58 2743 254 27.34 1.96 -.04
56/56 28.0| 187 27.81 1.36 36 28.31 Ladid -.19 35 -.50 1.30
52 /54 30.1 286 30.51 177 41
52/52 30.8 | 462 30.80 2,19 100 31.01 2,28 .00 21 -.21 1.04
50/50 32.6| 536 3L.72 2,95 147 31.83 3.98 -.88 -.77 -.11 1.35
46/48 | . 35.3| 966 35,27 3.14 475 35.53 2.24 -.03 +23 -.25 1.41
44 /46 37.2 | 464 36.78 2.44 282 87,12 1.99 -2 -.08 -.34 1:23
Total 2740 33.06 12 .49 1719 32.23 16.82 | .83 1.35
a, Mean buyer fibre diameter - mean broker fibre diameter.

All mean differences non=-significant.

All variance ratios significant at 0.1% level,

60T



110

For an individual grower, this estimaticn error is likely to be
biased in one direction or the other and, as well as the financial
implications of having his wool binned incorrectly, the grower will
tend to make wrong inferences about price and quality number from the
information his broker gives him, 1In addition, an Australian study by
Whanl8 revealed that the range of fibre diameters within any quality
number group is higher than the range of fibre diameters within individual
clips. Thus, the work of a classer or broker is swamped out in a buyer's
consigmment or mill lot made up of wools of the same quality number but
different fibre diameters. On these grounds alone it would be difficult
to justify classing for uniformity of quality number,

Even if the grower kunows the correct fineness of his clip and its
price he would still not be sure of the 'true' value of his wool because
the sale price itself is a function of a buyer's subjective appraisal of
his lots (and a number of other factors such as the degree of competition
in the market).

This analysis shows that, for one buying firm, the percentage of
binned lots correctlyl9 appraised on the basis of fibre diameter is only
between 207 and 30%. As is the case for brokers, the buyers' estimation
errors are likely to be biased in one direction for individual clips,
depending on whether or not the clip looks finer or coarser than its
actual fibre diameter. 1If the former is the case then the grower benefits
financially, but, if his clip is finer than it looks, he is penalised.
For binned lots, containing wool from a number of different clips, the
fate of any one grower is the result of a complex interaction between
his broker's appraisal, the buyer's appraisal and the actual fibre
diameter,

Thus, not only is the grower left in the position of making
important production and marketing decisions from information which is
likely to be highly inaccurate, but, because of inaccuracies associated
with appraisal, the equity of income disposal among growers is also
disturbed. The use of quality number as a means of classifying wools
of different average fibre diameter is clearly subject to some

reservations.

18. Whan, R.B.; "Is Woolclassing Worthwhile?" Wool Tech. Sheep
Breeding, 15:1, p.87, 1968,

19, A ‘'correct' appraisal is defined at the start of this section.
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The absence of a close association between average fibre diameter
and quality number has implications for classing, buying and processing
wool as well as for the grower. In those flocks where there is no
relationship between quality number and fibre diameter, a wool classer
could disregard quality number as a classing standard and concentrate
on building up larger sale lots that were more unifcrm in some other
characteristic such as staple length.

The use of quality number by the buyer as a guide for average
fibre diameter can result in claims for supplying wool having incorrect
specifications. Where a consignment to a client consists of wool from
one flock, there is a relatively high risk that the actual fibre diameter
will differ from the predicted diameter to an extent that could result
in a claim for misdescription. The chance of such an error is reduced
in binned lots and buyers' consignments as the number of different
flocks represented in them is increased., However, while blending wools
from different flocks increases the possibility of predicting the
average fibre diameter, it also increases the variability of fibre
diameter in the bin or consignment by mixing the 'fine' and 'broad'
sale types. If the basis of appraisal were changed from visual estimates
of quality number to the measurement of fibre diameter, the risk of
misdescription would be reduced, regardless of the size of the bin or
consigmment,

The identification of the average fibre diameter of individual
classing lines within a clip would allow wool to be processed more
efficiently., Where quality number forms the basis for sorting wool for
processing, wool having the same quality number but different fibre
diameters will be blended, This will result in a monetary loss which
will vary according to the difference in price premiums between fine
and coarse fibred wool,

Subjective estimates on Australian wool have been checked through
objective measurement and it has been found that different appraisers may
vary from the average by l.4 microns or more once in 20 times.zo
A difference of 1.4 microns has real processing significance. It is of
the order of the difference between two quality numbers; for example,

between 64's and 70's,

20, Australian Wool Board; Objective Measurement of Wool in Australia,
A Summary of the Principal Findings of the Australian Wool Board's
Objective Measurement Policy Committee, p.l4, October, 1972,
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4.2.3 The Distribution of Yield Appraisals for Different Average

Measured Yields:

In the previous sections, 4,2.1 and 4.2.2, two observations about
the relationship between fibre diameter and yield were made:

1. That there is a significant linear relationship between fibre
diameter and yield., That is, as fibre diameter increases so yield
increases. Thus, coarse wools are higher yielding, in general, than
fine wools.

2. That appraisers tend to over-estimate the yield of fine wools
and under=-estimate that of coarse wools.

It was suggested that the latter observation could be explained by
the hypothesis that appraisers have difficulty in assessing extreme yields
and tend to narrow the range of their appraisals towards their mean.

In other words, that appraisers tend to under-estimate the yield of high
yielding wools and over-estimate that of low yielding wools.

This section of the analysis tests this hypothesis.

The analysis involved over 5,000 lots, which were divided into
six categories on the basis of measured yield. For each category the
mean measured yield was calculated. Then the percentage of buyer-
and broker-appraised yields greater than, equal to, or less than the
mean measured yield was determined and the means and variances of
appraised and measured yields calculated., These results are given in
tables 40 and 41,

From table 40, in general, as mean measured yield increases the

percentage of lots under-yielded by the buyers and brokers increases

and the percentage over-yielded decreases., The percentage of lots

correctly appraised appears to rise to a peak between 75.0% and 79.9%,
then decline as measured yield increases. This is illustrated in Fig.2,

Although the only significant differences between mean appraised
and measured yield occur when measured yields exceed 85.0%, there is a
clear trend from the 60,0 - 64.97% category, where the average appraised
yields are greater than average measured yields, to the > 85.0% category,
where they are significantly lower (see table 41),

While measured yield variances are small and relatively constant,
as would be expected, appraised yield variances, in general, decrease
as yield increases. Consequently the ratios of measured and appraised
variances are highly significant and show this same trend. (In total,

however, measured-yield variance exceeds appraised-yield variances).
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TABLE 40

The Distribution of Appraised Yields about Mean Measured Yield

Buyer-Estimated Yield Broker-Estimated Yield
Measured % Over- % Correctly % Under- l % Over- % Correctly % Under=~ | Number
Yield (%) Estimated Estimated Estimated Estimated Estimated Estimated ngs
60.0 - 64.9 70.09 6.84 23,08 65.81 5ed3 29.06 117
65.0 - 69.9 50.51 12,02 37.48 38.90 16.90 44,20 491
70,0 - 74.9 50.65 9.63 39.72 43,18 10.94 45,89 1070
75.0 - 79.9 19.80 22.99 57.22 11.85 17.59 70.57 2667
80.0 - 84.9 1.47 3.08 95.45 AR ) 2,86 94 .42 1362
>85.0 0.00 0.0C 100.00 2.44 0.00 97.56 41
Total 38.23 14,58 47.18 27.84 15,55 56.60 5748

Vi1



TABLE 41

Means and Variances of Appraised and Measured Yields

Measured Yield|Buyer-Estimated Yield |[Broker-Estimated Yield Difference Between|Ratio of Appraised
Average Yields and Measured
Measured Mean Variance Mean Variance Mean Variance 5 Number
2 2 2 (a) Variances

Yield (%) | (%) (s) (%) () (%) () of
Buyer(%) Broker(%) Buyer Broker LEES
60.0 - 64.9/63.29 1.43 64 .81 15.32 64.25 11.30 -1.52 - .96 10.68 7.88 117
65.0 - 69.9/67.88 1.88 68.35 11.40 67.72 10.43 - 47 .16 6.08 5.56 491
70.0 - 74,972,799 1,97 72,93 L3.17 72,24 12,34 - .14 +35 6.70 6,28 1070
75.0 - 79.9|77.67 1.81 76.88 5.06 76.30 5.40 i) 1,37 2.79 2,98 2667
80.0 - 84,9/81.54 1.41 78.33 3.46 17376 4.83 3.21 3.78 2.46  3.43 1362
>85.0 86.18 1,61 80.71 4,01 79.12 6.50 5.47%% 7 ,45%% 2.39 4,04 41
Total 76.59 21,69 75.53 17.92 74,92 18.21 1.06 1;67 L2k 1.19 5748

a.

Measured yield - appraised yield.

%% denotes significant at 5% level,

All variance ratios significant at 0.1% level,

S11
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Thus, the hypothesis that appraisers tend to under-estimate the
yield of high yielding wools and over-estimate that of low yielding
wools is supported by the results of this analysis,

Two further points which are illustrated by tables 40 and 41 are:

1. Brokers tend to over-estimate low to medium yielding wools
less than the buyers and under-estimate such wools more. For high
yielding wools both groups of appraisers tend to under- or over-
estimate similar percentages of lots. This explains why, in total,
the buyers and the brokers correctly appraise approximately the same
number of lots but the brokers over-yield less and under-yield more.

Investigation of the differences between average buyer- and
brokers-estimated yield (summarised in table 42) reveals that, although
the buyers' estimates are consistently higher than the brokers' these
differences are not significant. The buyers' yield variances are
significantly larger than those of the brokers' for measured yield
categories up to 74.9%; above this, and in total, the situation is

reversed,

TABLE 42

Mean Differences and Variance Ratios of Appraised Yields

Measured Number Average Yield Variance
Yield (%) of Lots Difference (%) Ratio
. (a)
60.0 - 64.9 117 0.56 1.36
65.0 - 69.9 491 0.63 1.09
70.0 - 74.9 1070 0.55 1,07
75.0 ='79.9 2667 0.58 1,07
80.0 - 84.9 1362 0..57 1.40
>85.0 41 1+59 1.62
Total 5748 0.61 1.02

a. Average buyer yield - average broker yield.
All average yield differences non-significant,

All variance ratios significant at 0,1% level.

2., There is an aberration in the trends mentioned above for the
percentages over=-estimated and correctly estimated between 70.0% and

74.9%. In both cases the values are smaller than expected.
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This latter observation was further investigated by reducing the
measured yield categories to individual percentages between 65.07 and
84.0% and repeating the analysis. The results are given in tables 43
and 44,

These tables show clearly the trends observed previously, namely:

(i) Appraisers tend to under-estimate the yield of high
yielding wools and over-estimate that of low yielding wools. On average
the differences between appraised and measured yields are only
significant, however, for very high yielding wools,

(ii) The buyers' average yield estimates are consistently higher
than those of the brokers but not significantly so,

(iii) For low yielding wools, the variances of the buyers'
estimates generally exceed that of the brokers and vice versa for high
yielding wools.

Unfortunately, these results do not help to interpret the
anomalous results observed between 68.07% and 73.0%. In this range the
trends listed above are confused and often reversed, but for what reason
is not readily apparent.

The implications of incorrect yield appraisal have been discussed
previously and need no further elaboration. To swmarise briefly:

The nature of binned lots, containing as they do, wool from a number of
different sources, means that there is a good chance that both the
buyers' and the brokers' yield estimates will be close to the actual
average yield of these lots. However, growers whose wool is low
yielding will tend to benefit financially at the expense of growers
whose wool is high yielding since appraisers tend to over=-estimate low

yields and under-estimate high yields,

4,3 THE IMPACT OF ECONOMIC CIRCUMSTANCES ON APPRAISAL:

Qutline:

It was suspected that a relationship existed between price changes
and appraisers' estimates of yield and fineness over time. Specifically,
it was suspected that appraisers' estimates may be biased by economic
circumstances, so that appraisers would downgrade wools in times of

declining demand and upgrade them when prices were rising.
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The Distribution of Appraised Yields about Mean Measured Yield

Buyer-Estimated Yield

Broker-Estimated Yield

Measured % Over- % Correctly % Under-|| % Over=- % Correctly % Under- No,
Yield (%) | Estimated Estimated Estimated|Estimated Estimated Estimated| of

Lots
65.0-65.9 71.19 6.78 22,03 66.10 10.17 23,73 59
66.0-66.9 66.25 10,00 23.75 61.25 13.75 25.00 80
67.0-67.9 41,9 9.68 48.39 29.03 19.36 51.61 93
68.0-68.9 56.41 10.26 33.33 44 .44 17.95 37.61 117
69.0-69.9 59.44 7.69 32,87 45,46 13.29 41,26 143
70.0-70.9 51.95 11.04 37.01 44,16 16,23 39.61 154
71,0-71.9 52,87 955 37.58 40,13 12,10 47.77 157
72.0-72.9 57.69 9.62 32.69 49,52 12,50 37.98 208
73.0-73.9 61.59 10.87 27.54 53.26 14,49 32,25 276
74.,0-74.9 62.55 9.46 28.00 48.00 21.09 30.91 275
75.0-75.9 61.39 11.75 26.86 5. 32 15.83 32,85 417
76.0-76.9 53.03 17.98 28.99 38.65 24,05 37.30 445
77.0-77.9 |  41.40 20.:35 38.25 26.84 23.86 49,30 570
78.0-78.9 22,30 27.05 50,66 13,93 19,67 66.39 610
79.0-79.9 11.84 20.00 68.16 8.64 12.48 78.88 625
80.0-80.9 7.93 8.30 83.77 6.98 5.66 87.36 530
81.0-81.9 4,22 7:65 88.13 4.75 2.64 92,61 379
82.0-82.9 3.54 3.5 92.91 5.51 2.36 95.13 254
83.0-83.9 0.78 0.78 98.44 1.56 2,34 96.09 128
84.,0-84.9 2,82 1.41 95.78 4.23 2,82 92,96 71
Total 38.67 14,97 46.36 28.06 15,94 56.00 | 5591




TABLE 44

Means and Variances of Appraised and Measured Yields

Measured Yield

Buyer-Estimated Yield

Broker-Estimated Yield

Difference Between

Average Yields

Ratio of Measured

and Appraised

Measured Mean Variance Mean Variance Mean Variance Number
Yield (%) ) s ) (s%y ) s%) () Variances o
Buyer %  Broker % Buyer Broker Lots
65.0 - 65.9 65.49 .0786 66.76 10.08 66.07 7.15 -0.58 -0.58 128.24 90.94 59
66.0 - 66.9 66.49 .0890 67.43 11.07 66.84 8.51 -0.94 -0.35 124.38 95.63 80
67.0 - 67.9 67.50 .0807 67.42 9.28 66.93 8.63 0.08 0.58 114.94 106.93 93
68.0 - 68.9 68.40 .2353 68.58 8.98 68.05 8.46 -0.18 0.35 38.16 35.95 117
69.0 - 69.9 69.44 .0923 69.95 10.73 69.13 11,53 -0.51 0.31 116.27 124.90 143
70.0 - 70.9 70.45 .0820 70.49 11.80 69.89 9.90 -0.05 0.56 143.85 120.77 154
71.0 = 71.9 71.45 .0706 70.98 12.54 70.20 11,54 0.48 1.25 177.54  163.43 157
72.0 - 72.9 72.40 .0880 72.65 11,74 71.93 11,31 -0.25 0.46 133.38 128.56 208
73.0 - 73.9 73.48 .0663 73.86 9.46 73.24 8.91 -0.38 0.24 142,61  134.37 276
74.0 - 74.9 74.46 .0633 74.68 9.61 73.92 9.02 -0.23 0.53 151.75 142.55 275
75.0 - 75.9 75.47 .0535 75.50 7.64 75.03 7.43 -0.03 0.43 142.74  138.89 417
76.0 = 76.9 76.45 .0557 76.39 5.21 75.74 5.51 0.06 0.70 93.58 98.96 445
77.0 - 77.9 717.47 L0433 76.88 4,31 76.29 4.47 0.59 1.18 99.56 103.17 570
78.0 - 78.9 78.47 .0502 77.32 3.16 76.62 4.21 1.14 1.85 63.01 83.80 610
79.0 - 79.9 79.43 .0486 77.73 3.42 77.23 3.73 1.70 2,20 70.33 76.82 625
80.0 - 80.9 80.41 .0557 77.96 2.97 77.50 3.80 2.45 2.91 53.33 44.06 530
81.0 - 81.9 8l.41 .0512 78.22 3.44 77.40 4,77 3.19% 4,02% 67.14 93.21 379
82,0 - 82.9 82.38 .0606 78.74 3.55 78.27 5.08 3.65% 4.56% 58.56 83.80 254
83,0 - 83.9 83.37 .0902 78.67 3.17 78.20 4.92 4, 70%* 5.18%% 35.18 54,58 128
84.0 - 84.9 84,37 .0666 79.62 3.93 79.13 7.41 b4, 75%% 5.25%% 58.95 111.21 71
Total 76.82 17.4994 75.73 15,35 75512 15,82 1.09 1.00 1,1401 1,1065 5561

a. Mean measured yield - mean appraised yield.

* denotes significant at 10% level;

#*% denotes significant at 5% level.

All variance ratios significant at 0.1% level.

611
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The rationale behind this hypothesis, from a buyer's point of view,
is that when demand is declining, for example, and prices are falling,
he can become more critical in his appraisal and so downgrade wool with-
out fear of being caught with forward orders, which he is unable to fill,
When demand is increasing and prices are rising, increased competition
does not allow the buyer to be so critical if he is to fill his orders,
hence there is an incentive to upgrade wool.

Brokers are strongly influenced by buyers in their classing
practices since buyers are their customers. Thus, it is reasonable to
expect brokers to respond directly and quickly, in a similar manner as
suggested for buyers, to changes in prices and become more or less
critical in their classing as prices fall or rise.

The hypothesis, that appraisers' estimates of yield and fineness
are influenced by economic circumstances, implies that the criteria of
up or down grading (i.,e. the differences between measured and appraised
yield and fineness) are serially related. Unless this is so there is
little point in testing the hypothesis itself.

The first part of this section outlines the test used to establish
whether or not the time series of deviations of appraised yield and
fineness from their measured equivalents were non-random, The second

part investigates the effect of price changes on appraisals.

4.3,1 Tests of Serial Correlation:

For each sale, the differences between the average of measured and
appraised yields and fibre diameters for the buyers and the brokers were
calculated (average quality numbers were converted to average fibre
diameter measurements using: ''Proposed National Wool Standards for

ot 21
Fineness and Description" "), These differences were then tested for
; : : i 22
non-randomness using the serial correlation coefficient.

The serial correlation coefficient:

Given a time series Xl’ XZ’ sienny Xn’ the correlation between
successive terms is defined as:

Cov (Xi, Xi+1)

(Var (Xi)' Var (Xi+1))IE

oy

and is called the serial correlation coefficient of order one (since

there is one time interval between Xi and Xi+1).

21, From: Agar; op.cit.

22, This test for serial correlation is described by: Yamane, T.;
Statistics - An Introductory Analysis, Harper and Rowe, New York,
p.866, 1964, «
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We also set x =% (where X = Xi - ¥ and n is the sample

n+l
size). Hence, this definition is referred to as the circular definition
of the serial correlation coefficient, This definition assumes that the
time series is long and detrended since otherwise the assumption X4~

x, may affect the values of r.

' The time series involved in this analysis are relatively long,
i.e. over 50 observations, and graphical examination of them revealed
no obvious trends, so it seems justifiable to use this circular definition.

To test whether serial correlation exists in a time series, or,
in other words, if the series is non-random, the distribution of the serial
correlation developed by R.L., Anderson may be used.23 Anderson's
table gives the critical values of r for the 5% and 1% levels of
significance. If the value of r, exceeds the corresponding value in
the table (which depends on n) then we conclude that there is serial
correlation in the population.

The results of tests for non-randomness within medium and coarse
wools24 (based on the buyers' estimates of quality number and the New
Zealand Wool Commission's defintion of these categories),25 within
seasons and over three seasons using the serial correlation coefficient,
are given in table 45.

The results summarised in table 45 indicate that, in general,
yield and fibre diameter differences were positively correlated over
the three-year period for medium and coarse wools and for both appraisers.
Within seasons there is less evidence of serial correlation but it did

exist and was both positive and negative.

23, This table is reproduced and discussed in: Yamane; op.cit.

24, There were insufficient observations for fine wools to test a
fine wool series for serial correlation.

25, The lots in this analysis were classified on the basis of the
buying firm's appraisals of quality number using a classification
found in: New Zealand Wool Commission; Statistical Analysis of
New Zealand Wool Production and Disposal.

i.e. fine 56's and finer

med ium 48/50's to 50/56's

coarse 46/50's and coarser
In section 4.2.1 the correlation between the buyers' and the brokers'
estimates of quality number on 5757 lots was 0.959. Therefore, it
is not unreasonable to assume that the classification of lots into
fine, medium and coarse in this section, although based on buyers'
appraisals, applies satisfactorily to the brokers as well.
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TABLE 45

Circular Serial Correlation Coefficients

Buyers Brokers
Yield Fibre Yield Fibre No.
Wool Type/Season | Difference Diameter || Difference Diameter of
Difference Difference | Lots
Medium: 1968/69 -, 2633%% .0199 -.1950 .0258 56
1969/70 .2166%%* .0133 .0109 .0702 57
1970/71 .0245 .0670 -.1863 314 3%% 40
1968/69-1970/71 L1922% %% . 2092%%% L1119%% L2677%%% | 152
Coarse: 1968/69 -.1806 .1320 -,1700 .1538 56
1969/70 -.0236 .0129 - 2877%%*%  -,2541% 60
1970/71 .0803 .2406%* -.0527 .0932 39
1968/69-1970/71 « LO54 %% s 2629%%% L0914 «2043%%% | 154

** denotes p<.05%; #%% denotes p<.0l%.

4,3,2 The Impact of Price Changes on Appraisals:

Once it had been established that serial correlation existed among
the time series of yield and fibre diameter differences, the impact of
economic circumstances on appraisal could then be investigated. The
approach used was as follows:

The deviations of appraised yield and fineness from their
respective measured characteristics give a measure of up or down grading.
This can be regressed on a measure of price trend, which indicates rising
and falling demand, to give a model of the form:

Measured - Appraised Parameter = « + B, Price Trend + Error

i.e. AYield or ATFibre Diameter = « + B,APrice + Error

In this model,é estimates the change in AYield or AFibre
diameter when A Price increases by one unit, If B is negative, then a
fall in APrice increases A Yield or A Fibre Diameter., Conversely, if

A Price rises, then A Yield or A Fibre Diameter, the difference between
measured and appraised characteristics, decreases.

In other words, if the coefficients for B in the regressions of

APrice on A Yield and A Fibre Diameter are negative and significant,
then we cannot reject the hypothesis that the buying firm and the brokers
downgraded wool in times of declining demand and upgraded in times of

increasing demand.
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To calculate the independent variable, A Price, sale average

prices were used in the following formula:
a'Price(k) = 0.4 (Pk - Pk-l) + 0.3 (Pk~1 - Pk-z) + 0,2 (Pk-2 - Pk-3) +
0.1 (Pk-B - Pk-4)

average sale price26 for sale k (the sales for the three-

where Pk
year period being numbered chronologically from 1 to 183),

The weights used in the formula for APrice, and in fact the
formula itself, are purely arbitrary. What was required was an indicator
of demand trends measured by changes in sale prices. This formula, which
takes into account the difference between sale average prices for four
time periods, weighted so as to give more importance to the more recent
price changes, was considered suitable for this purpose.

The use of price trend in this analysis as a measure of the demand
situation implies a particular sort of expectation model for buyers
(and brokers). That is, the expectation that an upward or downward
price trend will continue., In view of the general tendency of woolbuyers
to use the average prices paid at the previous sale as a basis for
valuation,27 price trend is regarded as an adequate proxy measure for
wool buyers expectations about the future.

For each lot involved in the analysis, A Price and A Yield and A
Fibre Diameter for both appraisers were calculated. The lots were
divided irto fine, medium and coarse groups on the basis of the buyers'
estimates of quality number and the regressions of A Price on the four
parameter differences calculated for all wool, for each fineness group
and for each group by year. These results are summarised in tables 46
and 47,

For all wool, the regression coefficients for buyers' and brokers'
yield differences are negative and highly significant. Thus, the null
hypothesis can be rejected for yield appraisal at least., The regression
coefficient for the buyers' yield differences is larger than that for the

brokers' yield differences, however, not significantly so (see table 46).

26, Extracted from: New Zealand Wool Commission; Statistical Analysis
of New Zealand Wool Production and Disposal, 1968/69, 1969/70,
1970/71 Seasons.

27. Whan, R,B. and Richardson, R.A.; "A Simulated Study of an Auction
Market", Aust.J.Agric.Econ., 13:2, p.91, 1969.
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TABLE 46

Regression Coefficients and their Standard Errors

Buyers Brokers
No. Yield Fibre No. Yield Fibre
Wool Type of |Difference Diameter ||of |Difference Diameter
Lots Differencej| Lots Difference
All Wool: 2246| -, 0812%%%% - 0046 1946 |~.006647%%*%% - 0046
s.e. .0084 .0062 .0093 .0042
Fine Wool: 723| -,0048 -,0124 489 (=, 0143%* -.0129
s.e, .0119 .0091 . 0144 .0068
Medium Wool: 766| -, 0531%%%  «,0555% 712 [~.0742%%%% « 0153
s.e. L0143 L0254 .0149 .0264
Coarse Wool: 758 =, 0731%%*%* -, 0058 744 |-,0763%%%% ., 0002
s.e. .0145 .0067 .0138 .0043

%

aleats
1y

denotes p<.l%; denotes p<.05%; **% denotes p<.01%;

#%i%  denotes p<.001%

Over the same period there is no evidence to suggest that the
appraisers' estimates of fineness were significantly affected by
changing prices.

In other words, these results suggest that both the buyers and
the brokers significantly upgraded and/or downgraded their estimates of
yield over this three-year period in response to changing economic
circumstances (measured by a weighted average price difference).

This is illustrated in Figs 3 and 3A.

Within fine, medium and coarse types, there is also evidence that
both appraisers did in fact alter their yield appraisals in respomnse to
changing prices over this period. The regression coefficients for the
brokers' yield differences are consistently more significant and larger
than those for the buyers' yield differences; the differences in the
sizes of these coefficients are not significant, however.

For medium wool, a negative, significant regression coefficient
implies that a similar upgrading and/or downgrading occurred in the

buyers' estimates of fineness,
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As appraised quality number decreases so the size of the yield-
difference regression coefficients increases (negatively) and they
become more significant. This implies that this up and/or down grading
effect becomes more pronounced as wool becomes coarser. It has
previously been shown in Section 4.3.2 that appraisers tend to under-
estimate the yield of coarse wools. These two results suggest that this
under~-yielding affect will be even more pronounced when prices are
falling.

Within seasons and types, previous observations are, in general,
supported, except for the trend in the size and significance of
regression coefficients for the brokers' yield differences. These get
smaller rather than larger and less rather than more significant as

coarseness increases but, again, the trend is not significant (see table

47).

TABLE 47
Regression Coefficients and their Standard Errors
Buyers Brokers
No. Yield Fibre No. Yield Fibre
Season/Wool Type of |Difference Diameter || of |Difference Diameter
Lots Differencef Lots Difference

1968/69: Fine 294 | -.0585%% -.0065 | 176| .0454 .0001
s.e, .0222 .0221 .0295 .0223

Medium 254 -.0641% -.0747 || 236| =.0997%* -.0548

s.e. .0315 L0561 .0331 .0583

Coarse 264 -.0660%* L0054 || 262 -.0785%* .0272

s.e. L0311 .0097 .0269 .0226

1969/70: Fine 176 .0153 .0058 | 115 .0023 0249
s.e, L0213 L0434 .0311 L0455

Medium 257 -.0337 -.0230 |[ 246| -.0490% .0256

s.e. .0228 .0403 .0235 .0149

Coarse 265 -.0632%* -.0166 | 261| -.0490 =.0075

s.e. L0252 .0114 .0261 .0054

1970/71: Fine 253 .0087 -.0092 | 198| .0116 -.0042
s.e. .0127 . .0067 .0142 .0048

Medium 253 | -.0504%%* -.0451 | 230| -.0674%%* .0039

s.e. .0189 .0365 .0209 .0374

Coarse 229 -.0538%%* L0432 | 219] -,0496%* .0086

s.e. .0192 .0293 .0196 .0071

* denotes p<.l%; ** denotes p<.05%; *** denotes p<.0l%
*%%% denotes p<.001% ’
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Within seasons, there is some evidence to suggest that the
fegression coefficients for the buyers' yield differences decreased
over the three=-year period. This would imply, as far as the buying
firm was concerned, that the up grading and/or down grading effect became
less pronounced over time, Similarly, a trend in the brokers' yield
difference regression coefficients can also be identified (although
this trend, like that observed for the buyers, is not statistically
significant). These coefficients imply that, as far as the brokers
were concerned, the up and/or down grading effect was strong in 1968/69,
much weaker in 1969/70 and stronger again in 1970/71 (but not as strong
as it had been in the first season), In general, then, it can be concluded
that the up grading and/or down grading effect identified in this section
decreased over the three-year period considered.

It is interesting to now relate these results to the wool prices
actually experienced over this period. These prices are illustrated
graphically in Figs 4 and 5.

In general, wool prices fell continuously over the period 1968/69
to 1970/71, but at a decreasing rate. However, at the end of the
1970/71 secason prices began to rise again.

In terms of the hypothesis put forward in this section it would
be expected that, in general, over this period both appraisers would
have tended to down-grade their estimates of yield. From Fig.6 it can
be observed that the curve of the buyers' yield differences lies almost
entirely above zero. That is, the difference between measured and
appraised yield is almost always positive, indicating that the buyer
has under-estimated the true yield value. It is also apparent from
Fig 6.that the area between the zero line and the buyers' yield
difference curve decreases over time. In other words, the buyers down
graded their estimates of yield over the period but at a decreasing rate.
A similar situation is revealed in Fig.6A for the brokers.

From Fig,5, which shows the patterns of prices for fine, medium
and coarse wool, it is apparent that price changes for fine wool over
the period were more severe than for medium wool, which, in turn, were
more severe than those for coarse wool. It might, therefore, be
expected that the down grading effect would have been more significant

for fine wool than for coarse wool,
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FIG. 5. Average monthly wool prices: fine, medium and coarse wools.
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