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ABSTRAC't 

This study analyses appraisal, measurement and price data f or 

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

affecting wool val uat ion and pric e formation. 

considers: 

The study explicitly 

1. The sources of binned wool price variat i on and t he ex tent 

to which these prices are explained by apprais ed and measured greasy 

wool characteris tics. 

2. The rela t ive ec onomic importance of greasy wool charac ter ­

istics. 

3. Re lationships between appraisals and betwe en appraised and 

measured wool characteristics. 

4. The effect of economic circ umstances on appraisal. 

S. The effect of objective measurement on total income and 

the equity of income distribution among growers . 

The study prov ides evidence to s upport 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 

INTRODUCTION 

1.1 THE NEW ZEAll>ND WOOL INDUSTRY: 

New Zealand is the world' s third l argest 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 , 12% of 

the world total. 
1 

1 

The New Zealand wool clip is predominantly crossbred in character , 

about 84% being SO ' s and coarser, 14~% being 52 1s to 58/60 's and only 1~% 

being 60 's and finer. 
2 

This is a reflection of the breed compos ition of 

the New Zealand sheep flock which consists of over 80% Romney or Romney ­

cross . The bulk of the New Zealand clip is sold at auction in New Zealand 

and exported in the greasy state; l ocal 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, 
3 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 1 s wool has been its mos t consistent 

export. From 1900 to 1964 wool consistently earned one-third of New 

Zealand's export rece ipts, 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 mut t on production (worth $14Sm in overseas earnings in 

1971/72). 

1. 2 NEW ZEALAND WOOL MARKETING: 

Prior to the est'ablishment 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 Cormnission; Statistical Analysis of New Zealand Wool 
Production and Disposal, 1971/72 Season . 

3 . New Zealand Wool Board; op . cit . 

·I 



during the 197 3/ 74 seas on there will be lit t le change in t he present 

selling system . 

2 

Under t he present syst em, growers marke t their o·wn individual cl i ps 

at auc t ion in New Zeal and or the United Kingdom , or they s e ll privately 

(see t able 1). While t here is no c ompulsion on a grower to offe r his wool 

at auction in New Zeal and, mos t of the clip i s s old in this way. However, 
4 

private se lling. has i nc r eased substantia lly in r ecent years. 

TABLE 1 

Ana lysis of New Zea l and Wool Disposal : Th ous and Metric Tons 

Sold and Percentage of Total Sales by Method of Sa le. 

Meth od of Sale 196 7 -68 1968 -69 1969-70 1970-71 1971-72 

m. k .t. lo rn. k . t. lo rn . k . t. % m.k.t. % m.k.t. % 

Sold at Aue ti on 244 .1 74 . 4 235 . 8 71. 0 225.3 69.1 2.2 0.6 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 32 7. 3 331.5 32 5.3 334 .6 324.6 

m.k.t. =metric kil o t ons 

Source: New Zealand Wool Commiss ion; op .cit. 

At auction, growers are a ssured of a t least a minimum price for 

their clips through the opera ti on of the floor price scheme administered 

by the Wool Marketing Corpora tion. Provis ion also ex ists 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 me thods 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 16.5% 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). 



3 

Bi nni ng is a process whe reby l a r ge numbers of fl eeces or oddment lots of 

s i milar t ype, belon gi ng to various growers, are classed into large, even 

1 i nes. This process , which broke r s s pee ialise in,- makes the c nrnpos i te 

offe rings att ractive to buyers. The final s a le proceeds of the binned 

wool are clis tribut·ed equitab ly amongst the growers whose woo l was 

includ ed in the binned lines. 

1.2 . l Th e Place of Binning in New Zealand Woo l Marketing : 

A reduc tion i n individual clip5 size and an increase in the 

variati on of types within a clip are situations favourable to binning . 

As floc ks bec ome s ma lle r, the scope fo r culling and selec tion are 

r educed and f arme rs with small flocks tend to buy in much of their stock. 

For these reas ons it would be ex pected that smal l flocks would be more 

hetero geneous and contain a wider range of wool types than larger flocks. 

In New Zealand, r.10st binned wool is sold in the Sou t h 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 fann-bred flocks. 

In general it mi ght 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 

eff~ctively 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 Zeal and , from 44% of the total clip 

five years ago to 34% in 1971/72 (see table 2). This has been due to 

depressed prices and the growers' belief that additional cost8 incurred 

in binning would not be recouped on the sale floor, and has been paralleled 

by a corresponding 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 20% at Wanganui to a maximum of 

45% to 50% 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 'clip' is all the wool produced by a particular property at a single 
shearing. 



Ti\nl.E 2 

Analysis of Gre<'.E.Y Woo~ __ Suld at N<;:w Zealand Aue tions by Mode 

~ offo~~~}_~;-;prcs1:_cd ~;.c; a Pe re en tage of Total Sales . 

4 

Season Total T 
I 

I Binned Interlotted Growers 

I 
Eec la!.lsc.d 

1967-68 

1968 -69 

1969-70 

1970-71 

1971-72 

H.Tons Sold 

244,800 I 

234 ,300 

224 ,100 

218 , 216 

209 ,172 ' __ L 

% 

26,928 11 

25 , 77 3 1· 

24 ,651 1. 

20,2971 l 

12,501J_ E 

1 

1 

0 

) 

107' 712 

105,435 

98 , 604 

84 ,515 

I 
71, 682 

lo % 

44 14,688 6 95,472 

45 14,058 6 89 ,0 34 

44 11,205 5 91, 88 1 

39 10,930 5 102, 191 

34 9 , 620 5 115, 371 

Note : We i~1t total~ do not cross add due t o rounding . 

Source: New Zeal and 1·J oo l Conunis sion ; op.cit. 

In the North Isl a nd, where growers' brands predominate, the 

proporti on of binned wool to total sa l es i s hi ghest in the winter and 

l owest in the J anuary/Ma rch quarter . Howeve r , in the South Island, 

where there is rather more binning , thi s proportion reaches a peak in 

% 

39 

38 

41 

47 

55 

the April/ June quar ter and i s lowes t in winter. Apart from this pattern , 

South Island centres generally show a ri s ing trend in the proportion of 

binned wool t o total sales during the yea r and North Island centres a 

dee lining one (see tab le 4 ) . 

An exp l anat i on for this situa tion is that most crutching wools 

are sold in wint e r and muc h of this wool wou ld be binned due t o its 

small vol ume. In the North Island the ma in clip is s old afte r Chri stmas 

and cons equently the propor ti on of binned woo l is low during January / 

March becaus e the bulk of th e fl eece wool i s sold as growers ' lots. 

In the South Isl and a simi lar situa tion occurs in winter but, because of 

the popularity of f at l amb production , a l arge proportion of the main 

clip is Southdown. Most , if not a ll, of this Southdown woo l is binned 

and consequently the proportion of the clip binned reaches a peak in 

the South I sland at t he time when it is at its lowest in the North 

Island. 

1.2 .2 The Auction Sys tem: 

Although wool auct ion sales in New Zea land 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 Zealar.d Auctio~s Expressed as a Percentage of Total Sales in Each Centre. 

Centre Auckland Napier Wanganui Wellington Christchurch Timaru Dunedin Invercargill ' North 

Season Isl and 
'70 % % % % % % % % 

1967-68 39 33 21 37 57 52 58 56 34 

1968-69 37 36 23 36 56 53 58 59 34 

1969-70 36 36 24 35 55 53 56 54 34 

1970-71 34 32 21 32 54 46 51 36 31 

1971-72 29 30 19 29 52 40 46 26 28 

Source: New Zealand Wool Corrnnission; op. cit. 

TABLE 4 

Quarterly Analysis of Binned Woo l Sold at New Zealand Auctions . 

% of total binned wool sales % of sales in each quarter 
(a) (b ) 

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

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

Apr-June 10 8 8 9 11 35 33 33 30 
Total 42 40 40 41 42 34 34 34 31 

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

Apr-June 11 12 10 12 11 65 65 59 52 
Total 58 60 60 59 58 56 57 55 47 

(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 perc~ntage of total sales in the quarter. 

Source: New Zealand Wool Corrnnission; co.cit. 

South 
Island 

% 

56 

57 

55 

47 

41 

1971-72 

37 
28 
25 
29 
28 
40 
40 
39 
51 
41 

Vl 



l ots are knocked d own to the hi ghes t bidd er, with bids being in 12 c en t 

per kilogram (previously ~ cent per pound). 

6 

There are eight s elling centres in New Zea l and , four in each island 

(Auckland, Na pier, Wanganui and Wellington in the north; Christchurch , 

Timaru, Dunedin and Inve rcargill in the south) and the da tes for the 

sales and the quantities to be offered at each sale are prescribed by 

an auction sale roster. The norma l pattern of sales is for two each 

week, one in the North Island and one in the South Island, with a 

Wednesday/Friday sequence. 

1.3 WOOL MARKET I NG REFORM : 

Over the past decade the wool auction system has come under 

criticism for a number of reasons, one of these being the extent to 

which wool prices have fluctuated. Concern about the affects of wool 

price fluctuat ions on user demand and farm development prompted 
6 establishment of the New Zealand Wool Marketing Study Group (W.M.S.G.) 

to investi ga te 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 wcs rec ommended by the Group; this scheme to be implemented 

by a Centra l 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 $ystem 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. It 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. 



7 

The Study Group's proposa ls were subsequen~ly exami ned by the 

Wool Marketing Comm ittee, 
7 

whic h rec o:n;,1cadecl that the Group's appraisa l 

and purchase sch eme should no t b e implcrnootcd a t tha t stage (1 968 ). 

While the Commit te e agreed \,,· i th the Grrn1p 1 s pr oposal, it f e lt that heavy 

grower support fo r .the scheme \J.'.lS l.:ick:Lriz an<l th at the industry should 

be disturbed as little as poss il>le un t il the Woo l Commission 's stockpile 

was di sposed of. The c ommit tee did, li oueve r, recommend the introduction 

of standard types , the forma tion of a marke t int e lli gence serv ice and the 

promoti on of raw woo l overs eas . 

The emphasis of the St ud y Group' s investi ga t ions was on price 

fluctuat i ons - caus e s , effects on gr owers and users , and alternative 

means of control. Other as pec ts of wool marketing we re considered , but 

these received much less att ent ion than the ques tion of price fluctuations. 

A much broader evaluation of the wool marketing system was conducted by 

the Battelle Memorial Insti tute , who we r e engaged by the Wool Board in 

1970. 

The critic a l finding of Battel l e wa s that "Woo l was being 

severely threatened in it s ma rke t pl ac e was not responding to the 

threat s and the current marke t ing system was mainly responsib le f or this 
8 

lack of response ." The Battel l e r eport c onc l ud ed tha t strong changes 

in the rnarketin8 sys t em were necessary to increas e the c ompe titiveness 

of wool as an industrial fibre. On the bas is of Battelle's findings, the 

Wool Boa rd proposed the establishment of a Wool Marketing Cor pora tion 

with broad powers to improve t he marketing of New Zealand wool . The 

Corporation's obj ective, to obtain the max imum l ong term returns for 

wool growers by developing a marketing sys tem suited to textil e industry 

requirements and by reducing handling and distrib ution costs. 

The Boara's original plan left several alternative methods of 

sale open to growe rs, however, a late r s cheme rec ommended by the Wool 

Marketing Corporation Establi shment Company, and adopted by the Wool 

Board, proposed total acquisition of the country's wool clip. This 

proposal innnediately sparked off a heat ed controversy . 

7. The Wool Marketing Committee was set up in February, 1968 and 
consisted of members of the Wool Board and Wool Connnission. The 
Conunittee received 40 submissions from interested parties and 
sought additional L:1forrnation on all aspects of the Wool Marketing 
Study Group's report through a working party. The recommendations 
of the cormni ttee are found in: Report of the Wool Marketing 
Corrrrnittee, Wellington, November, 1968. 

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



Many growe rs strongly op posed the scheme and record wool prices 

du r ing the 1972/73 season did not help to persuade them otherwise. 

However, in the face of considerab le opposition, the Labour government 

stood by its election promise and went ahead with l egislation to give 

the Corporat ion full powers of acquisi tion. 

1. 3.1 Evol ut ion of the Wool Measurement Programme : 

Following reconunendations of the W.M.S .G., a Wool Meas urement 

and Marketing Group was establis hed in 1967 within the Wool Res earch 

8 

Organis ation of New Zea land (W. R.O. ). The purpose of the Group was t o 

develop and test techniques and instruments for high s peed wool me asurement 

and to demonst ra te the pract icability of national measurement; also to 

advise and assist with the implementation of the Study Group's proposa l s. 

During the 1967/68 wool selling season, objective meas urement 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 seas on. As over 50% of the 

national clip was binned or reclassed by wool brokers, they were the 

logical choice at the outset. Besides , whole staple sampling of farm 

classed wools would have been difficult and W.R.O. also wanted t o use 

the programme to help brokers improve their ' 'ool preparat ion. 

In the fol lowing season, all of the 43 brokers in the ei ght 

selling centres participated in the measurement programme . Twenty 

different wool types (i.e. bins) per broker were sampled and measured, 

representing nearly 20% of all broker-classed wool. The types were 

selected so as to cover all quality number ranges and most staple len gth 

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 
9 

standards of clip preparation for fibre diameter and staple length . 

9. See : Agar, M.M.; "Objective Measurement and Sale by Sample in New 
Zealand and Australia", Wool, 2_:4, p.22, 1972/73. 



9 

1.4 WOOL MARKETING EFFICIENCY: 

An efficient market is one which accurately reflects the current 

value of individual sale lots. In an efficient market, the current value 

fo sale lots would be well known and any unexplained price variation would 
10 

be small. 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 

. 1 l' . f 1 11 
specia qua ities o woo . 

Th ff f d . fl . 12 . h. . 1 e e ect o ran om price uctuations wit in a sing e 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 de gree 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 
13 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 
. 14 

'bad' wool the next, simply because of fluctuating prices." 

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 
15 of this random price variation will depend on the type of wool 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.S .G.; op. cit. 

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

14. Schrcxler, W.R.; "Manawatu Evening Standard", 25/6/72. 

15. Whan; op.Git, 



If, for example , 1+% of a gnn·.'er 1 s total wool income is determined by 

chance price movcmen r and Lhe cost of pro(lucing wool is about 60% of 

averaee \.rool income, Lhcn the gro,.;er ' s profit margill will be subject 

10 

lo a 10'1" random vad ·~t.ion. Th~ risk of not receiving average market 

price i s reduced as t lie number of lots offered for sale is increased .
16 

Buyer income is also subject to some risk in a market having 

variable prices. Nisdescrlption of wool sent to clients is more likely 

as price v.:iriation inc. reases and, where the description forms a part of 

a guarantee , then tlie: buyer wj_ll have to meet claims. The r isk i s 

greatest in smal l consignments and is progressivel y reduced as the 

b [ 1 1 . . . . d 1 7 num er o. s.:.i e ots J..n a consi.~nment is increase . 

The W.M . S.G . establ i sh2d that fluctuations in prices paid f or 
18 

wool at auction were detrimental to both the grower and use r of r aw woo l . 

The Group conc lud ed that, in the past , wide fluctuations in fann i ncome , 

wh i ch had resulted from unstable wool prices , had had an adver se affect 

on the growt h of the sheep fanning industry. First , because i n periods 

of l ow income there had been insufficient funds to sustain the r ates of 

i nvestment of hie h income years , and , second , b~cause current pr ices for 

farm products had greatly influenced both farmers ' willingness to invest 

and commerc ial interests ' to l end , farm d evelopment proceeded on a 

stop / go b as is. Such development is inefficient compared to the continuous 

pl anned d eve lopment that stable wool prices would encouragz . It was 

a l so sug~ested that sharp fluctuat ions i n wool pri ces had caused sheep 

farme r s to unnecessarily diversify thei r production patterns . 

From a survey of wool usc-;:s , the Group established that c hanges 

in r aw wool prices are important and tha t most firms wanted a gr eat er 

degree of st.ability in the price of raw wool. Substitution of wool, by 

o the r wool or oth er fibres , occurs whe n raw wool prices c hange b y more 

t h a n 10% and once suc h substitution occ urs i t will , in many c ases , be 

permanent. 

In summary, it is c l ear that wool pr i ce f luctuat i ons are l a r ge 

and are undesirab l e t o growers , b uye r s a nd users of r aw wool. Wide 

unpredic t ab l e pr~ce f l uc tuations n ot onl y obscure trends , e limina t e 

mar ket premiums and subject growers ' a nd buyer s ' incomes to risk but 

a l s o adver se l y a ffect demand f r om users , who have a c c ess to stable 

pric ed substi tut es , and c r eate an uncerta in e nvironment for f arm 

deve l opment . 

1 6 . Whan , R. B.; "Wool Se ll i n g St r a t egy for the Wool gr owe r 11
, Wool Tech . 

Sheep Breeding , !2_:1, p . 49 , 1 967 . 

17 . a nd Fourlinnie , J . P . ; ' 'The Consis t e nc y of a Buyer ' s 
Est i mates of Yield of Greasy Wool ", Quart .Rev . Agr i c . Econ ., 21:1 , 
p. 21 , 1 968 . -

18 . W.M. S.G . ; op . cit . 



11 

Much of the inefficiency of the wool market (i . e. between 10% and 

25%)
19 

is due to the fact that subjective standards are us cu for appt.~isal , 
and that these standards are only loose ly associated with the import-.::nt 

t ex tile properties of wool. 

For example , at present (because they r eceive no other fonn of 

guid ance ) wool buyers pay higher prices for more highly crimped wo ol s 

irrespec t ive of their mean fibre di ame ter. Consequent l y , the grov;er ca:1 

only endeavour to inc rease the crimp frequency of his wool in spite of 

the fact t hat crimps are relative l y unimportant in proces sing. 

Ac c umulated experience has given buyers a set of i ndicators that 

c an be used in estimating wool value, but mistakes must be expe.cted when 

b uyers l ook at quali t y number when in fact they are interested in dia.meter , 

or consider the origin of wool when they want to desc r ibe fib re substance , 
20 

This s i tuation only serves to emphasize the need for objective 

measurement of impor t ant process i ng properties in wool marketing. The 

i n troduc tion of ob j ect i ve measurement would encourage the textile trade 

to pay f or wool propert ies i n correc t proport ion to t heir processing 

i mportance and wou ld r e sult in a more eff i c i ent marketing sys tem, since 

v a l uations would be more accurate and no t partly depend ent on variat ions 

in sub j ect i ve appra i sal. 

Whil e the ave r age payment t o growers based on objective measurement 

may b e una ltered , as suming that appraisal err ors are synunet rica l ly 

dis t ribut ed ( this as s ump t ion i s l ater proven untrue ; see Chapter Four), 

the equity o f payment t o i nd i v id ual growe r s would be improved . 
21 

It has a l so b een s ugges ted t hat pre-sale tes ting would overcome 

probl ems of ba l e we i ght changes due t o mo i s t ure and help to remove the 

discriminati on of b uyers aga i nst.b inned and b lended wools . I t is a l so 

appa r ent that the rationa l isation of clas sing on the basis of known 

properties of t he wool in a clip will enable t he classer to prepare 

larger sale l ot s and also pr ov ide the wool grower with more def i nite 

objectives in his flock selection progr ammes. 

19. See Chapter Two, Section 2.4.1. 

20. Whan, R.B.; "Wool Price Formation"; Wool Tech . Sheep Breed ing , 
!.!. : 2 ' p • 3 3 ' 1 9 64 • 

21. Mackay, B.H. and David, H.G.; "Some Probl ems of Sampl ing the 
Australian Wool Clip f or Objective Appraisal", Woo l Tech. Sheep 
Breeding, 11_:1, p.58, 1965. 
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1. 5 THESIS on.JEC.TIVES : 

Measurement infurn~ation coverit1g three seasons: 19 68 / 69 , 1969/70 , 

1 970 / 71> was nuuc av.J.iLl1'1c by W.R,O. together \·Jith t he broke r s 1 subj ~ct iv~ 

a ppraisals of the same Jot s . One buying f inn ' s appra is a l s of these lots 

were als o obtainc:d . Thi s provided quanti ties of da t a o f an hitherto 

unprecedent ed 0iz.e and the opportunity to ana l yse a pprais a l s , measurement 

and b i nned wool. prices oa a scale not prev ious l y a ttempted. 

This t hesis anal yses this data in an a tt emp t to: 

1. partition the sources of short tenn price variability in a 

particul a r me.de of offering wool, namely binned wool, and de t e rmine the 

extent to which binned wool pr ices are explained by appraised and 

measured fl eec e ch~racteristics , and 

2. to examine the effic iency o f the wool auction system, in terms 

of its abil ity to r e f l ect the current v a lue of sale lots and as a means 

of communica t ion be tween t he grower and the ul t i mate end user . 

Such an analys is i s not pure ly an ac ademic exerc i se, since the 

grea ter und erstanding of wool pric e f ormation gained would , hopefully, 

enable growers to make bet t er informed res pons es· to buyers 1 requirements 

and suggest means whereby t he e ffici ency of the auc t ion system could be 

i mproved . 

From t he grower ' s point of view, the general f actors influenc i ng 

wool prices arc i mport ant b ut he i s more particula r ly i nterested in the 

relative economic i mportance of various fleece characteristics, since he 

can alter these cha racteri st ics by breeding and select ion. The 

individual grower is als o i n t e rested in what affect, if any , changes in 

demand wil l have on buyers ' a ppraisals and subsequent valuations. 

With apprais a l and measurement data on the same lots it is 

possib l e to c ompare the brokers 1 and the buying firm 's subjective 

appraisals with ea ch other and with the equivalent measurement data. 

Such relat i onships not only affect the price the grower receives and 

the equity of income d istribution among growers, but also the value of 

the i nformat ion about his woo l on which a grower has to base his 

production and market i ng decisi ons. 

In Australia, a substantial amount of work has been done which 

examines wool price formation, the causes and effects of price fluctuations 

and the relationshi p between the various wool characteristics. 

Although much of this work a pplies equally well to New Zealand, there are 

basic difference between the New Zea land and Aust=alia clips and auction 

systems. The Australian clip is finer and predominantly Merino while, 
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at a uc ti on, bi g and s t a r l o t s (i.e. lot s of le s s tha n five ba1es ) are 

s ol d on di f f e r en t f loors. Th is means tha t, while the genera l c onc lus i ons 

of t hese Austra l ian studies ap ply in New Zealand, the ir speci f i c re s ul ts 

d o not . In these Austral ian studie s it has been s h own, for example, that 

fl eece characte rist i cs have di ffe rent ec onomic va lues according to the type 

conce rned and tha t the magnitude of rand om price variation al s o d e pends on 

type so that di ffe r ences wo uld be ex pected between the Australian and 

New Zeal and Bil'.:uat ions. 

Ross
22 

has s t udied tha t characteristics of New Zealand cros sbred 

wool and detail ed the relat i ons hip between some of these characteristics. 

In the f ield of prices, the Wool Marke ting Study Group has investigated 

New Zea l a nd wool price leve l s and, in particular, wool price fluctuati ons 
23 

in some de pth. However, the Study Group was concerned with wool pric es 

in aggregate, i.e. a t the ave r age price level. Thus there is a gap in 

New Zea land wool price investi ga tion at the within-sale, individual lot 

level. This thesis aims to c oncentrate on this area and, while some 

similar work has been carried out in Australia, it has certainly not been 

on the scale att empted here. 

In general tenns, the objective of this thesis is to investigate 

the f actors influencing binned wool prices. The specific objectives are:­

(a) To isolate the sources of binned wool price variation and to 

detennine the extent to which these are explained by appraised 

and measured characteristics. 

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

characteristics. 

(c) 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 fonnation (Chapters One and Tw~). 

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. ~: pp.214-228, 1959. 

'~he Relation of Count to Other Characteristics of New 
Zealand Wools", N.Z.J. Agr.Res. J.: pp.666-77, 1964. 

23. W.M.S.G.; Submission Papers, No's 1,3,4,6, 1966. 
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the firs t ( Cha pter Th 1ec ) conccrn8d with the s ources o f b i n ned woo l pr i ce 

v a riati on am1 t he r clo.tive ec oa c,aic :i.rnport.ance of woo l c ha r a cteristic s ; 

t he s e cond (Cha.p t e r FC>t1r ) c onccrr1c·d \ .• it:h r e l :1 t:i ou13hips be t ween appraisa ls 

a nd b e tween a pp r aised and mco. su,·ed cha r actcriE. t i c s , the impa ct of 

economic ci rcumstcince s on a ppra i sal a nd t h e ef fect of ob j e ctive measurement 

on the equ ity of inc rn0~ d isposa l nmong g r owe r s . In th e third section 

( Cha pter Five ) the an alys is i s reviewed , c onc l us i ons a re drawn and their 

practical i mpl ic a tion s clisc uss e u. 



15 

CHAPTER T\..10 

WOOL PRI CE FCYr:~!ATlON , TJ:fo: CAUSJ_:'.li__QF l'RICE FLUCTUATIONS 

AND THE EFPf.C.T OF OBJ l'.<~'l ' TVE MEf·S~-r;·~rn--.:T ON ' :001, PRICES 

2 .1 INTJ~ODUCTJON : 

Wool p~i~es, and comrnou j_ty prices in general, tend to flue tuate 

about a trend . A ticnd reJaLes the i ntc.1<:.cti on of demand and supply 

of the commodity concerned a1.d Lhc suppl y and price of its compe titors , 

and i s a persistent change i n prices over a long period , 

Superimposed on a trend are price movements which , in the shor t 

term, often obscure the direclion of Llk trend . These devi ations of 

prices from a trend , or pric <' flue tuatiuns , occur for particular types 

of wool and in the mn.rgins b etween typer; . Wool price fluc t uations take 

place within a sale , between sales within a week, between sales wi t hin 

a season, or over a number of seasons. 

A numbe r of artic l es have examined wool price forma tion and the 

causes of wool price fluctu ations . Tt1is chapter.discusses these quest i ons 

and reviews the lite r a ture c oncerned wiLh ~-lool prices and the factors 

affecting them. 

2. 2 WOOL PRICE FLUCTUATIOl~S : 

The Woo l Marketing Study Group made a detailed examination of 

movement s in New Zealand wool prices over a thirteen -year period as 

[ . . 1 part o its enquiry. 

The Group c onc luded that woo l prices had tended to flue tuate 

more tha n prices of other fibrcs ,
2 

and that there had a l so been 

considerable fluc tuat i on in the price margins for d ifferent t ypes of 

wool. Over the c our se of a single season movements in wool prices 

also showed significant fluctuati ons , making it difficult for farmers 

to accurately gauge trends in the differentials between individual 

types of wool. 

1. Cand l er. W. v . ; Fluctuations in t he Price of N. Z. Woo l 1952 -1 965 , 
Submission Paper No .l, W.M.S .G., May , 1966 . 

-------; Price Movements of New Zealand Wools and Related 
Fut ures , Tops and Yarn Prices 1952-1 965 , Submiss ion Paper No.6 , 
W .M.S .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 
compa red with the buyer' s selling price to the wool user - not the 
price the buyer pays a t auc tion. The former price would be a l ot 
more stable than the auction price (unless the buyer was buying 
on colllIIlission) . 



Pr ices pa id for i ndividua l lots of Llic same Lype were subj ec t to 

r a ndom f l uctuat i ons , which obscured the pi·erniums ;:ind cl.Lscounts offered 

fo r both grade and quality nur1b e r. 
3 

Payne and Whan have ex@nined withi n -sa l e pr ice variation in a 

study which t es ts t he hypo t hesis that wool pr ices fluctuate randomly 

about a s t ab le me a n thro ughout the duration of a s a le. 

Va ria tions in pr ice d ue to the physica l characteris tics and 

presentation of the wool we r e elimi na t ed by using pi:-icc se ries fo r 

three indiv idual t y pes . The hypothesis , that wool price movement s 

within sales are r andom , wa s tested by sub jecting c&ch seri es t o an 

examinati on fo r t he presence of seria l co r r e l.::ttion beLween success ive 

price obs ervations . The s t atistic ap pli ed to each price series was 

the von Ne uman rati o , a correlation s t atistic wh i ch rela tes the mean 

square of suc cessive price di fference s t o the var iance o f the entire 

series. 

The results indicate tha t it is unusua l to fi nd s i gni f icant 

serial correlation between pric es during a singl e sale . This suggests 

that the factors res porisible for within-sale pr i ce movements b ehave in 

a random fashion . 

If it is accepted that the price behilvi our of t he three types 

examined in this study are rep resentative of othe r wool types, then 

16 

the results have a significant b earing on statistical ana l ysis of woo l 

prices. A random movement of pric e s thr oughout a sa l e s uggests tha t 

probabilistic models of an auction marke t , s uch as tha t developed by 

Whan and Richardson, 
4 

which are ba sed on t he as sumpt ion of randomness, 

have a practical application. Furthermore , these r es ults support the 

use of regression and analysis of varianc e t echnique s in the examination 

of price variation within sales. 

This study, in corrnnon with a number of wool price studies, assumes 

individual type classifications are homogeneous so tha t the variation in 

physical properties between lots is removed from price analyses. 

In fact, because wool classing is subjective and wool is so variable, 

wool 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.Agr ic.Econ., ~:2, p.95, 1971. 

4. Whan, R.B. and Richardson, R.A. ; "A Simulated Study of an Auction 
Market", Aust.J.Agric.Econ., !1_:2, p.91, 1969. 



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: 

17 

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. 

2.3.1 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 lo~g term trends in average wool prices were 

explained by changes 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 model
6 

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 consurr.ption 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.13, 1965. 
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Despilc its l imilations, the most serious of wh ich is the use of 

moving averages on his data , Philpott ' s lon g Lerm model docs give somt:! 

indication of the fore cs t hat had operated on wool price trends up until 

1963 / 64. However , as Whan
7 

points out , the faclors that influence the 

gene r a l leve l of wool prices are numerous and varied , consequent l y a 

c omplele understanding of l ong run wool prices is a complex task. 

2. 3. 2 Short Ter m Fluctuat ions: 

In the shor t term, that is over periods of a single day up to a 

month or quarter, fluctuat ions in ave r age wool prices are the re~ult of 
8 

changes in demand for raw wool by b uyers in r elat i on to the supply of 

wool . 

The essent i a l difference b etween ' short ' term and 'long ' term with 

r espect Lo wool prices lies in the demand for speculative stocks . In 

the s hort term t he demand for wool i s influenced by buye r s ' demand f or 

speculative stocks which in turn i s influenc ed by t heir expectations 

about future prices . For example , if wool prices are expected to rise 

in the immedia te future , or if a rise in orders for textiles is expected , 

the trade would want to acquire and h old stocks of wool l arger than those 

immediately necessary for current mill requirements . Any time period 

which i s l ong enough to eliminate this spec t•l ative element from the 

demand for wool i s considered long term . 

Philpott9 has sugges ted that, in the short run, average wool prices 

are determined by the supplies of wool placed on the market , in c onj unct i on 

with the current r a te of mill consumption and the state of the wool trade ' s 

expectations about the future . 

Philpott ' s short run model assumes that b oth supply and mill 

cons umption of wool in a period not l onger than one year are independen t 

of the price of r aw wool . Rather it is the demand for speculative stocks 

which is responsib l e for most of the e lasticity of demand for wool . 

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

8 . It should be p,ointed 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 th<! 
same thing. Buyers may blend or sort their auction l ots , for example , 
to make up the processing lots that go to their principals . Thus 
buyers may hinder effective corranunication between wool growers and 
wool users . 

9. Philpott; op.cit ., 1965 . 



Philpo t t assLm1es tha t manuf.'.1clun.:rs 1 s:~•.2 t'J:.iL ion re0ard ing future 

movemenL8 in wool pr i c2s will be de t ei .. i·,•cl by expccl.:1.t ions r egarding 

future r ;:r L:e of mill c onsumption DoJcl sut·;•J y of wool, and that lhesc two 

v ar i ables a re l ar;:;c ly in f luenc,;d by tl.c· 1-r·:::;en t st ate o f supply a nd 

d emand f or woo l. 

A ser i ous defec t o f Phi lpotL ' s rno,_,f· l j_s the f ai lure to define an 

equation for demand f or s pecul 2 t ive s trx:~,s. Al th ougl1 he repeatedly 

s uggests that it is cha nges in GLL)c k pr,.Ji ·:~cs which c a use most of the 

v ariation in short t e 1·m prices , a ll Phi 1 ;h'tt does i s to reason some of 

the var i ab l es which cou ld affe,;t pric e J11 i h e short run and to argue 

that the y can be rc ~a1 d e <l as cxog~nou~. 

19 

Pl • 1 I l 1 . d d ,_ ~ • t 1 Q 1 11 pot t s s1ort run ana.ys1s was cxlcn e uy 0c Kenz ies quarter y 

mode l of woo l pric e f ormation> ' .rh ieh 21 t.l!Jli-::d Philpott 's hypothes i s to 

quarterly data. McKe n z ie al!;o c ons id crr·c1 t h e possibility of s easona l 

shifts in demand for stocks ar:d the influr_,nc e of expected changes in 

mill c onsump tion and supply . 

Des pite its l imitations a nd Lhe O\'en:impli f i cation inherent in a ny 

model of the formul at i on of e:x pec tat i on::; r c.'f.?~ rding future price l eve ls, 

Mc Kenzie's mode l was capable of ex plaiuL"JS 90% of the variance in 

quar ter ly woo l pric es . 

A survey of manufacture r' s s tock µoli cies by the Wool Marketing 

S d G 
11 

. d ' d h l 1 1 f d d 1 h tu y ro up in ic ate t at t1e eve o - o r ers an s a es was a muc 

more i mportant d etermina nt of the dem&n cl for stocks of raw wool than 

expecta tion of a change in r aw woo l prices . 

The Group concluded that short t e r m fluct ua tions in woo l prices 

ori g inate p r imarily from f l uctuations in demand. Furthermore, 

fluctuations in demand are ass ociated with cyc lica l cha nges in the level 

of consump tion of r aw wool b y t extile mills . These changes were a 

reflecti on of similar , but very much sma ll e r, fluctuat ions in retail 

demand which were greatly magnified as they were transmitted b ack down 

the marketin g chain t o• the mill s .
12 

The Group was unable to specify how the changes in retail sales 

were transmitted to the changes in auct ion demand for wool. However, 

the general cone lusion of their studies was that flue tuations 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 Fluctuat ions 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 , Submis sion Paper No.2, W.M.S,G., May, 1966. 
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The Wo ol Marketing Study Group's concJm;ion, t h; •t fJuc tualions in 

demand rather than changes in sup ply are r .spo'lsible foe fluctuations 

in short t erm woo l prices, was supported by J.1J,::. rcsulU: of a S\:ndy by 
13 

Yap. Yap estimat ed the propori..ion of the t:otn.l vari.: 1>i l ity in \·:ool 

prices which could be attributed to changes in. clemancl for woo l nnd 

concluded that thi.s proport ion r angt·d betweea 7'i37., and 90 /o , depending on 

the e lastici ty of demand assumed. 

Most shor t term models of pr ice fonnat iot1 in t he r;iw "'ool marke t 

have assumed that wool prices arc a functi on of mill c0nsu1;ip ti ou , stocks 

and/or trad e expectat ions . An alt e rnative approach i s Lba t adopted by 
14 

Hussey, who has invest i gated the usefu l nes s of leading ind icator models 

in projecting shor t te nn movement s in woo l prices . 

Hussey postulated that the genera l l evel of ec onomic act i vity in 

the major wool consumin g countries has some delayed effect on average 

Australian wool prices at auction. Accordingly a mode.I HO.S formulated 

which related quarterly woo l prices and interest rat es in seven ma j or 

wool consuming countries. This mod e l was ab le to accuun t for over 90/o 

of the variation in the woo l price index over the past n i ne years and 

also to project this ind ex four quar t e rs ahead of the fitted per iod. 

However, essent i ally Hussey' s research has only quantified an 

interesting assoc iation between ave ra ge Austra lian wool pr ices and i nterest 

rat es in the main consluning countries. The l o.rge ly heur i s tic appr oach 

adopted in the study has meant that , while it has been posE; ib le to 

formulate a reasonably strong statist ic a l r elationshi p, the s tructural 

nature of the relationship is unclear and further re searc h in this 

d . . . . d 15 irection is require • 

2.4 WITHIN-SALE PRICE FLUCTUATIONS : 

The price of a single lot at an auction sale is affected first by 

general economic influences, which include those respons ible 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 technic a l 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. In 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. 



In add i ti on , f actors wh i ch have no diroct connccL ion with the teclmical 

or physical properties of the lot will ;ilso influence i ls pYice. Tbesc 

fact ors i nclude t h ose re l ating to wool presentaU.un and are: -

( i ) lot s i ze ; 

(i i ) method of classing ; 

( iii) dis t rict of origin; 

( i v ) time of s e lling . 
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Even when a ll these fact ors have b een considered a srnall component 

of price s t il l remains unexpl a ined. I t has b een suf;[;ested Lhnt the factors 

wh i ch may acc ount for t his apparently unexp l ained residua l are : 

( i ) th e i ncons i stency o f buyers' es timates of va l ue; 

( ii) dif ferences in pri c e l i mit s between buye rs ; 

(i ii) variations in demand throughout the sale pe ri od . 

2 . 4.1 . Price Vari a tion Due t o Phys ic a l Dif fe ren£~S Between Lots . 

Woo l buyers va lue l ots by sub j ectively estima ting t he yield and 

ty pe of each l ot. Yie l d express es the propor t i on of clean wool i n a 
16 

greasy sample; the ty pe numbe r gi ven t o a l ot i ndic a t e s i ts sty l e , 

f i neness , l en gth , vege t ab l e ma tter f a ult and col our. Because of 

di fferences in the technical proper t i es of d i fferent wool t ypes , d ifferent 

prices are paid for them at auct ion. 

Skinner
17 

has demons t r a ted tha t the physic a l charac terist i cs of 

wool which affec t it s proc es sing performance hav e a signi f i cant bear i ng 

on t he prices pa id for di fferent lot s . Of t he variation i n clean prices 

within sales, he has s hown that between 80%-9 0/. i s controlled by t hree 

variab l es : crimps pe r inch, c olour and s t ap l e l ength . Crimps per i nch 

is ove r three t imes more i mportant in affec ting prices than s t a ple l engt h 

or colour, which a r e approx t mil tely equa l in this r espect. These r esults 

confirm the conclus ions drawn in an ear lier analys is, 
18 

which s howed tha t 

the price paid for Merino wools is overwhe l mingly dependant on c rimp 

frequency and, that s ta'ple length and c olour have real, though verJ muc h 

smaller, effects in determining prices pa id; and that soundness, hand le 

and character give no additiona l information concerning pri ce . 

16, Style is a t e rm used to c a tegorise wool in r elation t o char acte r 
(i.e. crimp de f inition), degree of vegetable matter c ontami na t ion , 
weathering and degree of d ust cont amination. 

17. Skinner, J.N.; "Some Factors Affec t ing the Clean Price of Greasy Wool", 
Aus t.J.Agric. Econ., ~:2, p.176, 1965. 

18. Dunlop, A.A. and Young, S.S.Y.; "Selection of Merino She e p : An 
Analysis of the Relative Economic We ights Ap plicable to Some Wool 
Traits", Empire J,Ex p.Agric., 28:111, p.201, 1960. 
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Similar conclusions were expressed by P;iynter who noted that the 

impac t of fibre finene ss on wool values is much more proi1ounced in the 

superior styles and between the fin e r couuts. Although a~ree ing that 

colour a nd staple length are a l so i mportant price deter111icants, Paynter 

contends t hat there is only a small clean price differen c<~ as sociate d 

with l ength. Paynter .:il so suggests that because of the yield advantage 

of c oars e r wools the i nfluence of fibre fineness on greasy wool values 

i s much l ess marked than in the instance of clean prices. 

22 

An i mportant point to note about these studies is the failure of 

charac t e r ( or crimp regularity and defini t io~ to influence the pric e 

paid by t he buye r. This is surprising considering the i n1por t ance pl aced 

on this t rait by breeders and wool classers . This finding s upports 

1 . . 20 1 b ear ier suggest ions that c 1aracter may e unimportant. 

It should also be pointed out that the c onc lusions of Skinner and 

Dun l op and Youn g ' s studies may have been influenced by the fact that 

the wools used did no t show soundnes s or l ength abnormali ties. Further , 

the conclusions reached in these studies are based on fle ece woo l on l y . 

It s eems more t h an likely tha t simi.lar differences in n on··fleec e wools 

would be re flected in smaller price changes . 

I 1 1 . 21 ~ t h h . . f . d. ff n a a ter ana ysis .L was s O\vn t at no s1gni -icant i - -erences 

in cl ean price ex i s ted between f r ee Merino fle eces and equivalent types 

c ontaini ng up to 3% ve getable f a u lt , a l though higher degrees o~ fault 

appeared to d raw a disc ount . 

These res ults suggest that buyers do n ot d i scount fl eece wools 

cont a ining u p t o 3% of fau l E, or that the addi tiona l process i ng c osts 

they incur - and theref ore the disc ount associated with thes e wo ols -

are t oo s mall to be detect e d in the data ana l ysed . However, for wools 

containing hi ghe r levels of fault t he i ncreas ed pr ocessing costs will be 

ref lee ted in pric e discounts as compared to f r ee skirting types . 

It was also shown tha t price v a riat ion was higher fo r fau l ty woo l 
' 

Two factors are thought to be involved in this pr ice variabi lity. The 

first is buyer discrimina tion against some species of vegetable fault. 

19. Paynter, J .R.; "The I mportance of Wool Style and · Phys ic a l Fleece 
Characters a s Dete rminants of Grea sy Wool Va lues", Wool Tech. Sheep 
Breeding, !..!_:l, p.69, 1964. 

20. Dunlop and Young; £1> . cit., p.204. 

21. Webster, I.D. and Whan, R.B.; "The Effect of Vegetable Fault on the . 
Clean Price Paid for Wool", Quart . Rev.Agric. Econ., ?.2:_:2, p. 73, 1968. 



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 

23 

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 buyers' 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 
22 

influence by yield. According to Paynter, for a sound, 3 ~ inch, 

64 1 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 
23 Marketing Study Group. 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 
? 24 25 

the strong association between yield and length. McMahon 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.S.G.; op.cit. 

24. In 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 sununarise: between 75% and 901'0 of the variation in prices for 

i nd iv id ual lots within a sale can be exp 1.::1.i n cd by the physical fleece 

characteristics yie ld, crimps per inch (quality nrnnber) staple l ength 

and col uu:c. 
26 

The remaining 1 Cl'!n t 0 25/o reflects the magnitude of the 

price variation bctHeen 'identical 1 lots ( i.e. lots wi t h the same 

apprais ed physical characteristics ) in the same sale. This variation 

arises because factors other than the technical properties of wool 

determine the price paid at auction. 

Price Variat ion Due t o Factors Other Than the Phys ical 

Differenc e:> Tl.ct: ,men 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 

signific ant 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 
27 Pierse and Beggs have shown that small lots, and some very l arge 

lots, show a percept ible discount when sold at auction, They found that, 

irrespective of the mode of of fer ing , very small lots (i. e . five bales 

or l ess) sold at a discount below the avera ge price received for similar 

types sold in lots with in the six to 25 ba le range . Bins and interlots 

below e i gh t bales showed a simila r discount while, at the other end of 

the scale, lots of 26 ba les anq 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. 
28 

Similar conclusions were expressed in a study by Whan, 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 frmn 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 92%. 

27, Pierse, 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.Ecoo., 
!.2_:4, p.186, 1966 



(In Australia big lots cont ~i LP f'l.ve or more bales and s~;ar lots 

fou r b a les or less ). Like Pierse ~ind r.•:ct;gs, \·!ki'l could fii1J no 

con':inuous rela tionship between thl' ~; r '.·.c of l ot~; ;1m1 tlle prl ces paid 

for them . 

The magnitude of Lhe cHscoun•- J>1 star 1 ~::·:-; es timated b y Whan 

. cl f 1 1 [ h . , 2 9 d v arie rom year to year, .10wever, .'.l•'( .urt c:'J: 1.:v1ucnce suggest e 

25 

tha t it also "Jflr ~.ed from se lling c.c::1c:i:e t o sc. llin;; centre . In a 

subsequent ana l ysis 
30 

Wh an confirmccJ U13.t tl1 E· ; .1<"~g11 itudc of the price 

discounts on groi;oers 1 b rand star l ot'; of the s'.i·l<: type varied according 

t o the centre in which t he woo l was sold . I n ~; u:::e centres the size of 

t he discount varied signi ficant ly ho:11 sale i.:o SJ.le ; Whan suggested 

that this was due to dif fcrnnc.es in the proportion of star lots in the 

total offering but was un~b lc to pro)c this c.oriLent i on. 

Several attempts have been rna(1c to cstDl1lish the fo.ctors 

dete rmining t he magnitude of the d isco .mt on st.:::.r l ots . Fourlinnie 

and '-'han31 d d l · 1 • • d · h b l w emonstrate t ·iat unit ni.::ir.,eting co.:;t.s associa t e wi t ot l 

the buying and selling of wool at al:ction v aJ:y inverse l y with the number 

of bales i n a sale lot. Some of th e f.:ictors l c;.;.qing to higher buying 

costs per bale for small l ot s are : Lhc lon ~er inspec tion time required 

to value small l ots ; higher invoic i rg costs, increased sampling and the 

fact tha t small lots take longe r to bny . It is for such reasons that 

star lots are claimed to b e more 2xpen:;ivc t o l1uy and hence r e ceive a 

discount compared to bi g lots. 

In Australia , the most import o.nt disti11ct ion between big lots an<l 

star lots is that they are displayed on se parate floors and sold in 

Separate auction rooms . ( In New Zealand a ll l ots are displayed on the 

same floor and sold in t he same room). In som8 instances , woolbuying 

firms allot the responsibility of valuing star l ots to junior buyers 

and some of t he smaller firms do not buy star lots at al l. 
32 

Whan sugges ts that this is part of the reason why star lots 

sell at a discount . Further , he suggests tha t when the sale offering 

is larger than usual or when the proport ion of star lots is exceptionally 

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

29. Australian Wool Board; Report and Recommendat ions on Wool Marketing, 
III : pp.12, 35-36, 1967. 

30. Whan , R.B.; "Factors influencing the Price Discounts on Star Lots of 
Wool", Quart .Rev.Agri c . Econ ., 21:3, p.1 58 , 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.Agr ic.Ec on. , 21:3, p.159, 1968. 
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Several of Whan ' s ex planat i ons for the effect of lot s i ze on price 
33 were l ater confirmed by a s ubsequent study . The bas ic findings of 

t hj s study were that lot size had a si gni f icant infl uence on price . In 

general h i gher prices we re paid for big l ots than sta r lots, however, 

t he si:-:::c of the pr ice diffe rences was r e l atively small ( less than one 

c ent per pound cl ean in many cas es. ) The ana lysis indicated that within 

any given sale ro om no furthe r distinction between lot size was made . 

This study a l s o revea led a relationship between the s i ze of the 

price difference and t he propor tion of star lot s i n the total offer i ng . 

A hi gh proportion of star l ots offered for sale was related to l arge r 

pr ice discount s on s t a r lots of the wool type conside red. It was also 

observed that t he price disc ount on star lots tended to be l arger when 

the numbe r of bales sold was hi gh. 

(b) Dis trict of Or i gin 

In addi tion to the t raditional standards used to estimate the 

value of wool, buyers als o accumul at e ci rcumstantial informat ion which 

they t ake into cons ideration. In particular, many buyers will purchase 

from on l y one centre for some of their clients, or i n some cases> buyers 

will on l y be interested in wool grown in one area . Such relationships , 

between the origin of wool and its price , would explain the di fferences 

between centres in the average price paid for wo ol of the same type. 

An Australian study by Whan
34 

analysed the prices paid for a we ll 

defined wool type on the basis of the ori gins of the individual l ots, and 

showed that dif ferences exist in the average price pa id for wool gro·wn 

in different areas. 

Whan suggests that a part of the explanation for the observed price 

di fferences between districts lies in dif ferences in wool fibre substance, 

which in turn may be the result of differences in the effects of 

atmospheric influence on wool. For example, long ex posure 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 1ype 62A Wool Sold in 
Sydney Between 1964-65 and 1966-67, Res earch 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., ~:l, p.67, 1965. 
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sul>scqucnt de is i on t o rur-.:.:h:TE•e . Thus, Wban concludes , the d ifferenc c s 

i n average prices bet\JCCl• centres a:;:e due t o Lhc different proport ions 

o f o f fer i ngs di:o.\m f rom c1if.Ecrert c]l1,utic ;:ou2s. 

( c ) Tiu:c of ~~elling ---- ·-·----·---~ 
J" Aus tr.:dL11.1 \vork b - l':;vnc ct ;:1. :.:> ho.s revea. l ed tha t ti1ne of ) J 

sel ling affecl:s clean pr.Lees paid fo1~ 0Lhcn,1i.~;e Cc[ uiva l ent u oo ls. 

Si gni f i cant price d i ffcL'.nccs wen~ discovc reci between sales , and smal l 

pr ice <liffc r c.'.nccs were 01J';.-~rvc c.1 b ct1 ·Co<";n the dnys of a sale week , and 

even wi thin a sal e day. 

Payne c t al . used analysis of vari ance to is ol ate t he effect of 
36 time of se l l ir:c, on th e pr.icE: of on·~ particuL:i.r wo ol t ype ove r a three-

yea r period at one sel liD~; cen tre . In an at t c1:lp t t o r emove any exogenous 

in f l uences 0;1 t he rclah L'''r~h ip bc t-,:.._:cu time of se l l i n g and price, the 

prices used v;c:re clean pric es f or a free Hc r i n o t ype and only growers 1 

brand big l ots we re c onsidered . 

It was demons tra ted that a s igni f i cant sourc e of price variation 

exis t ed b e t ucen di f fe rent sa les wiLh i n seasons . However , n o discernable 

seasona l patter n o f prices wa s obsPrved , su gges t;i.ng t hat t he between-sale 

price va riations f or an i nd ividua l lype are de pendent on the general 

marke t conditions pr eva i ling a t that particul a r time . 

Payne et a l. inve s ti3ated t h e. pr ice \'.:n i a tion ';.;ri t h i n the days of 

a s a le37 to sec i f there \ ·J.J.S any di f ference between t he t:wo selling 

times (in e ach sale a f te rnoon two llY Ol(ers operate , ea ch having 

approximately two hours to sell his wool). They c onclud ed tha t there 

was a tendency for higher pr i ces t o b e as s oc i a t ed with the first selling 

on each sale af ternoon, however, tlte differenc es in prices between the 

time periods for ea ch s ale were sma ll (less than one cent per pound 

clean in most cases). 

35. Payne, Ra o and Wha n; op.cit. 

36. Only one wool type was considered in this study ; type 62A, an 
average spinners, bes t top mak i ng Merino wool, free of vegetable 
fault, with a quality number of G4/60's and a warp and hc:.lf warp 
staple length. This is one of the major fleece wools sold in 
Sydney and the auth ors considered that there were sufficient 
bal~s 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. In most cases a s ale lasts for four days and there are usually 
18 sales per season in Sydney. 



The authors cou l d o _: ly suggest c1 ifferenccs in the d egree of 

c ompetition as the c.:iusc LL'l1ind tbis (·[feet . 'fhey argued that huyers 

particularly interested in a type will have 3 tc·oden cy to b uy it a s 

e a rly as possibJc? or , tb:.t hnyers tz1! · ._; more can' e>r have more t ime 

when appr a i s ing 1 ots t o be sold flr st <end a r e therefore more confident 

in tlte ir val ua ti ons a nd b id accordingly . These explana t i ons a r e based 

on pure l y s ubj ective reoso11·i11g, howcv(:•r, 

In the l onr; run ( i. e. ove r a season) each broker i s l ike l y to b e 

28 

on a pa r with other brokert; from the point of view of the time o f se l ling 

sin c e it i s the genera l practice fo r a broke r to se ll f i rst on a given 

d ay i n one s a l e u1~ second in the follo~ing sale, a lthough the day on 

which he se l l s .:i.t: each so. ] e: is c omplPtcly ranclom from one s a le t o the 

next . However, since an ii ,cl:Lv i d ua l gro1-1e r s e l ls only once or twice a 

yea r, the equity of his r eturns may be i u f luenced b y this t ime of s e l ling 

affect . In addition , the d i fferenc e i n price which h a s been shown to 

ex i st between t he two t i me per iods within a day, a lthough small, indica tes 

that f a l s e price messages are bei ng gi ve n t o gr owers . 

At New Ze a land sell i ng centres , the or der i n which b rokers sell i s 

generally constant but i n e,~ch s a l e t he order i s dete rmined on a 

rotat i ona l b a sis . Thus i f the re are six broke r s in a pa rt i cular c ent re , 

A,B,C, D, E and F, a nd i f A sell s his woo l f i r s t ic1 the first sale of t he 

season and F se lls his l as t s then i n t h e sec ond sa le F wi ll sell fir s t, 

A second and E l as t, and so on . I n mos t c a ses New Ze a l and s a l es on ly 

last one d ay s o tha t h e re t here i s a l so j ustification fo r a s suming tha t 

the time of sellin g e ffec t within s a le s , if it in fact occurs , will be the 

same for e ach b rok e r in t h e long r un. The non-random orde r i n which 

brokers sell cou ld pe rhaps give rise t o s ome time of s elling e ffect 

favourin g a pc!r ticula r broker but i t i s di ffi c ult to conceiv e wh a t this 

effect might be. 

Variations in the pr ice between the four days of each s a le were 

also ex amined by Payne et a l. and foun d to be s ignificant in only two 

seasons (at the 5% level). A closer examination of the average prices 

received each d ay did not ind icate that a ny part icular day consistently 

yielded a higher price. Thus it would a ppear tha t any differences 

between the average prices b e t ween d ays which may occur are fortuitous 

and vary from one season to another. 
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Some evicicnce of au i11l:eracth>ll effect of time of sel J ing and 

l eve l s of ve~'/>.ta;)le f,.,i.t t oa Auslr.1·1i.'.ln woo] prices h as been d etec ted 
38 

by Webster and Whan . In .'.l co;:,;':n-ison of Ll1e pric e differenc es 

b e t ween eq n ivaJcnt Mer:Ln._• Lypes , .!,b d1_fferc.;nl levels of vegetabl e 

faul t ( a t onl! se l ling ccJ1Lre, OVl!i 0112 season), a s i gnific.<:nt inte ract i on 

b e t ween the affects of th.1e of sel J 1-ng and le\'C~ls of vegetab l e fault was 

f ound in two of the 19 comp~uisonc. For t i1ec,l' t \.JO types t he price 

di f f e r enc es c hanged froi,; one in fr,von:c o f L. li e t y pe con ta ining vege t able 

fault in the c·nr l y part uf the se~1S(Y:.1 ) t o a pei.lk discount in October or 

Nov embe r, and then reverlcci to a premium f or th e f a ulty ty pe in the 

l a tte r part of the sea~:o. 1. 

A possible explcm::tlon offcrul fo r t hese price changes is related 

to a cha nge i n t h e spec:j_cs of vcgcu.b le fau lt con tained in woo l sold a l~ 

different times of th e yc•nr. Some spee i e s of b urr are cons i d ered to be 

mor e expensive to remove than othcn; and b uyc·cs Hill di s criminate a gainst 

these. This could acc o11nt f or t he inte ract ions detected in this analysis. 

(d) Me thod of Clas sii!_g_ 

Sinc e woo l.buye r s 1 cs timat es arc bas eel on th e same prope rties of 

wool as those involved in woo l-c l assing it c ould be ex peeted that t he 

t ask of the woo lbuyer 1·.'0uld b e sin:pl if i e d by r educ ing the variab ili ty 

of the se proper tie s and thereby ir1creas ing Lh e accuracy of estimat i on. 

There i s little evidence t o test the propos ition that mi1'ed l ot s 

are more dif ficult to va l ue than \·.'e ll clas s ed lines . 
39 

Whan reports one small experimen t inv olving 11 mixed lots and 

22 lo ts representing th e clas sed c omponents of the mixtures. The 

consistency of one appra i s er's e s t ima tes of yield was simi l ar for bo t h 

mixed and cla ss ed lots. In the c ase of the mixed lots the error of 

yield estimation for individua l l ots was ± l.07o , and for the classed 

lines the error was +l. 2%. This s ma ll piece of evidence sugges ts that 

mix ing does n o t affect the accuracy of buyers ' estimates of yield. 

When a n umb er of buyers value lots, the buyer with the highest 

positive error will purchase the l ot ( assuming identical price limits). 

Thus, if mixing does increas e the error inherent in valuation, the 

price paid for mixed lots is likely to be hi gher than the average of 

its classed components. 

38. Webster and Whan; £E_.cit. 

39. Whan, R.B.; "Is Wool Classin g Worthwhile?", Wool Tech . Sheep 
Breeding, !2_:1, p. 8 7, 1968. 
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There .:;re t'w f nctors th.it '".ild -r.cduc1..• the imp:ict of this effect . 

The first· is Lhe possj1,·i li.ty of 1,,l,1:..:cd C•.1•:1p0L it:ion on mixed lots due Lo 

"' l ack of jnterest f10 .. so.,te lwyL.1 .. ; Lhe :,Pc:ur;.d vonld be Lhe imµosllio;i 

of a discount: fur mi:~:·~~ .:i ftc:r Li.c nnnnal val.uat.:.on h;~d been determined . 

lf Lhere .:ire disecon01:1 ;c,. d\1ri1.~ i·ruc\:!SS i;i~ C'S a result of mixing then 

i t \oJOuld be c:<pec t c d Lk:t either 0[ t hese f.:i.ct:ors would opera t e in the 

market. 

As p.'.:.rt o f t h eir study 0f llic cconon ics of b inning'~O ( o r bulk 

c l assing as i t is ca l L•J in Aust :aJ ic.) Lhe Aust r a lian Bureau o f 

Aericul tural Economic; (r .A.E . ) lllcl1uled a price c ompari son und er 

dif f e r ent c].::-.:;sing me· .. ,.·~.;. 'i'l1c~1 r~sulls for four different t y pe s 

a r c se t ouL in table '; b"' 1 ow. 

T f,1,J .1~ 5 

A Comparison of l'~· i.ccs P.:> id Cir Differcctt Cl assing Meth ods 

Ty pes 

62 

78 B 

148C 

423 

-
Price diffl·rcncc 
between G1~('\.'ers ' 

Br a nd ancl :Binned 
Woob 

+1. 5 71'~ . s . 
+3 . 26>': 

-
+2 . 29 

l'r:i ce d i f fereuce 
be l w0cn Gr O\vcrs 1 

nr·nd and Inler -
lolted Wool s 

+l. 39;·, 

+2 . 93;': 

+3 . 90;': 

;0 , 13N . S . 

* Significanlly diffe r c0t nt 5% l ev e l. 

Price d i ffe r ence 
be tween Inter­

l olted and 
Binned Wool s 

+o.18N . S . 

+o. 28N .S. 

+l. 96~': 

+ Indicates t hat 

difference i s in favou r of f i rst me n tioned me t h od . 

Source : B.A.E.; ~. cit . 

From these resul ts i t was c911c l uded tha t binned and interlotted 

wool generally obtain l ower prices t h a n grower s ' brand wool of the same 

type . There is also s ome evidence o f a significant price difference in 

favour of inter lotted wool as c ompar ed to binned wool . 

The reasons suggested for this price advantage in favour of growers ' 

brand wool are the difficulty of es timating the yield of lots containing 

wool from different orig ins and the effect of moisture on the weight of 

rehandled wool . Becaus e of the di f ficulty of assessing the yield of a 

l ot containing wool fr om mixed s ources , 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 i n b i nned wool. Similarly , 

40. B . A.E .; Economics o f Bulk Clas sing of Wool, Wool Economic Research 
Report No . 2 , August, 1960. 
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buyers also appear Lo make an all o.,vance for extra moisture when ai>scssing 

the yield of rehand l e<l wool and generally cli::;c ount their yield estimates 

by 2%-3% for this reason. 
41 

Pierse and Be~flS a l so c~npared different classing method s as part 

of their study of the dist ribut· iou o[ lot sizes at New Zealand auctions. 

Lots of five bales and less and 26 bales <•n<l over were ignored since a 

significant 1 ot ::::ir.c· -rnocl e of offering i n:.crat ion had already been revealed 

outside this range . They concluded Lhat, f.or the 19 GL~/65 season , reclassed , 

interlott cd .:md grow.:-rs ' brand v:ool received premiums of O . ll~ , 0 . 10 and 

0 . 06 pence per pound clean respect:ive ly over hinned wool. However , Pierse 

and Beggs v·ei.e onl y cc,ncerned \;ith dccument ing these differences and 

offered n o explanaLion as Lo their cause. 

2 . 4 . 3 Unexpl ained Pdce V.::i.rinti~n : 

Al though within-sale fluctu::it i ons in wool prices can be l argely 

explai ned by differences in the phys ica l properties of lots , l ot size , 

method of classing an-:1 so on , with wool of the same type , lot s i ze , 

c l ass i ng, district of origin and sold vir tually at the same time, s mall 

price variaLions still exist . Tltis rand o:n vari ati on in the price of 

identica l lots has been estimaLc<l to ransc from 1.2 to 2 , 2 cents per 
42 

pound , 

These cs timates vere based on the prices paid for pai 1'."S of sale 

l ots , each pair b eing produced from a single classed l ine withi n a clip , 

d i splayed side by side in the sale and sol d one immediately after the 

other . In a simil ar experiment,
43 

the price differences between 

' i dentical' l ots were as high as 9,25 cents per pound , while t he average 

d ifference was 1. 8 cents per pound . 

The l eve l of this unexplained price variati on has been s t ud i ed by 

Wille t and Whan
44 

for particul a r types of wool during one week of 

Austr a lian auction sales , The tota l price variati on calculated i n t his 

s tudy is the r es id ua l price v ar i at i on l eft after variations due to 

district of origi n and t i me of selling have been removed . 

41 , Pierse and B~ggs ; op . cit . 

4 2 , Whan, R . B.; " Opportunit i es for a Marketing Authori ty in the 
Aust r a lian Wool Mar ket " , Wool Tech, Sheep Breeding , !2_:2 , p . 65 , 19 68 . 

43 , Whan; i b id, 

44 . Willet , He l en E. and Whan, R. B . ; " Price Varia tion Within Woo l 
Auc tion Sa l es ", Quar t , Rev . Agric . Econ., ~: 2 , p . 66 , 19 69 , 
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\Hllet and Whnn construct the following model for the c lean price 

paid for a particular lot of wool sol d at a particul ar auct i on sal e : 

p. ·1 1 1J < mn G. ·1 ] 1 ·1 c .m 
y 

n 

a genera l mean+ T. + 1 . +Ck + D1 + S + W. "kl 
1 J rn l. J mn 

whe re: P . . 
11 

= the calculated clean price paid ; 
1-J < mn 

G. ·11 1J < m 

y 
n 

T . 
l. 

the greasy price pa id at auction; 

the yie ld estimat ed for the particul a r l ot by 

an Aus tralian Woo l Board appraiser ; 

N l ots; 

n = 1 •.. 

effect of type of wool , i = 62, 62A, 62AB, 78 ••• etc; 

1. e f fect of lotsize ; j = big or s t ar lots; 
J 

Ck = e f fect of woo l pr e parat i on or clas sing, 

k = grower ' s brand, b ulk class ed or interlotted 

wools; 

D
1 

=effect of dist r i c t or ori gin of wool; 

· 1 =Wes t ern District of Victor i a , Riverina .•.• etc; 

S =e ff ec t of time of sa l e for different selling centres; 
m 

e.g. m = 1 of up to 18 sales i n Syd ney, where a 

s a le seri es usually l as t s f or 3-4 days of one week ; 

W. "kl = residuQl t erm or error . 
1J rnn 

This statistical mode l ident i fies t he fact ors a ffecting the price 

paid for a lot of woo l a t auct i on . 

The s tud y exami nes the variation of the residual term, W. "k l , 
1J mn 

which Wille t and Whan ca ll the · 'residual pr ice variation' and which t hey 

i solate by ana lys i s of varianc e . The analys is is conducted separately for 

each par t icular t ype of wool, sepa r ately for big and star lots, and 

s eparate l y a lso f or se lling c ent res (three). To avoid differences due 

to meth od of classing , , only grower-brand wools wer e included in the study . 

Hence the analysis pe rmits the study of how the different wool types, lot 

size and selling seasons (two) a ffected the size of the residual price 

var i ation . 

M d ff . · f · · 45 h ·d 1 · easure as a coe ic1ent o variation, t e resi ua 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 coeffic i ent of price variation is the ratio of the standard 
deviation divided by the mean price for the type and is usually 
ex pressed as a percentage . 
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rcl atc!d to the quality mmtber; is higher for fl eece wools of shorter 

st aple len s~ ic lhan for l onger wools; is higher for lower s::yled fleece 

wools than for better styled fleece wools in two of the three se lling 

c entres; i~ hi~her for woo ls with a l arger proportion of fault than 

fo r \·;oo ls ,;j t\ up to J/o or free of fault; and is higher for skirt ing 

types than [ur f leece types . 

It 11n~ been suggested that two likely sources of this unexplained 

price vari .:t'. 5.on a. re variat ions in buyers ' estimates of value ; and 

v ari;i.t:ion:; .;. ; . de·,nand throughout the sale period. 
46 

( a) Va~_i_ , ~::·.:;:; _ _:kn bny~_rs ' est imates of value. 

Pot e- ,.;; i:: i. huyers at a woo l auction estimate the value of each sale 

lot k,sed t'1 ti~.e physical properties of the lot and a set of clean price 

lirnit~] .spcd_:·.Le:d by their princ ipals. Using estima tes of type and yield, 

these c le<.;• l-r:Lcc limits are converted into greasy price limits, which 

re present t~t·::: m~1x:i_mum price the buyers are prepared to pay for each lot. 

These greasy price limits then form the basis of the buyers' bidding 

during the s::lc. 

Vari.ati cns can and do occur in buyers ' estimates of value on the 

s ~~ lots of ~ool. These variations reflect dif ferences in buyers ' 

est imat ion skil l a nd in the bias of estimation, and occur because the 

properties of \JOol are subject ively appraised . An estimate of the value 

of the v ari.r.nc .. " of valuations in the Australian wool market is 9. 50 cents 
47 

per pound greasy . 

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 1 estimate 

of v a lue and the price paid will vary according to the nmnber 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 . 
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One source of variation in buyers ' es timates of val ue ar i s es from 

the fact that there is not a strong assoc iation between the phys ical 

fe a tures of the fleece us ed to det ermine value and the fibre properties 
• • • Li 8 
i mportant in processing. This r esul ts in v ariab ility in the perceived 

i mportance of appraised characteristics in terms of their processing 

perf ormanc e. Hence, two buye rs can make the s ame appraisal of the physical 

characteristics of a lot, y e t have di fferent v a l uat ions bec a use of 

d ifferences in their ass essmen t of the importanc e of these characteristics 

to their principa ls . 

The sec ond source of variation in buyers ' estimates of value arises 

from errors i n e s timation of the properties of a lot . There is a strong 

evid ence that, on individ ua l lots , buyers 1 estimates of yield, f i neness 

d 1 h b . 1 . 4 9 ·11 . h . . an engt can c serious y in error. '~1at is more, t eir estimates 

of these qua li ties are not random but are often biased by other visual 

fact ors , which may penalise a particular grower or area . Buyers ' 

estimates are also affected by physical fact ors such as fatigue, light 

conditi ons and the information contained in the sale catalogue . 

This component of t he variation in buyers' .va luations has two 

aspects. First, the accuracy or trueness of estimation, that i s , the 

ability of the buyer to make the c orrect estimates of yield and type. 

And, second, t he consistency of buyers ' estimates; that is the buyer's 

ability to give the same appraisc:. l repeatedly for the same lots. 

(i) The acc uracy of buyers ' est i mates : 

Considering this first as pect i n terms of each of the i mpor t ant 

fleec e characteristics in t urn : 

48. The fact tha t the st rength of association between fleece and staple 
features and the impor t ant tex tile properties of wool is, in most 
c ases, weak has been estab lished by a numbe r of authors: Lang, W.R .; 
"Fibre Thickness, Crimp Frequency and Quality Number of Australian 
Wool", Wool Tech. Sheep Breeding , ~:2, p.11, 1961; Paynter, J.R. 
and Whan, R.B.; "The Relationship Between Quality Number in Wool 
and Fibre Diameter Within Cli ps", 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 . !_: p.666, 1964; 
Roberts, N.F. and Dunlop, A.A.; "Relations Between Crimp and 
Fineness in Australian Merinos ", Aust.J .Agric.Res. , ~:5, p.524, 
1957. 

49. Charlton, D.; "Purchasing Wool to Meet Mic ron 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., ,21: 1, 
p.39,1968. 
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( a) The rel a tionship b etween ar~1:ai sed y icJ _~_:'lnd rn ~_..:1~rc·~ yidd. 

Along with clean usable fib r e, r,i:eas y wo ol cuntai.ns sLin secn:!tions , 

moist u re , dirt and ve getab le ma tter . The cl i.11;-,c teristic s of wool 

i mportant in proces s ing a re those of t li e cl e~11 1 \·100 1. T '.~l~ clean wool 

con t ent (i. e. the percentage of cl e an wo o l p resa~t in a b~Je or l ot ) is 

therefore of fundamental i mportance t o the m~1.-.ck1:·t valu<~ o[ greasy wool , 

although yield itself i s not a 'ch aracterist ic 1
• 

The ability o f buyers and b rokers t o csL i1:1;.ite t h2 yield of gr easy 

wool is based on past impressions ga ined by visu<i l and t ac t i le a ppraisal 

of wool . These impres sions may b e modi f ied by the kno ·:ledr;e of the e ffect 

of certain di s tricts of or i gin or climatic factors on the yield perf ormance 

of wool. 

The di fference between estimated and t ested yie l <l0 fo r Austra l ian 
. 50 

greasy wool have been studied by Wh.'.ln and Moffat. For 122 fr e e grown , 

f ault free, Me rino lots, Whan and Mo f fa t c or,11,aretl the Les ted yields with 

a buyer's and v aluers' es timates of yield.
51 

Comparisons between estimated and tested y i e ld s for l ots of the 

s ame quality numb er revea led no si gnificant d iffer ence b ~tween t h e av e r a ge 

of the buyer's estimates •and test e d yie ld . This close at;~rcement , ;as 

confirmed by mill result s . On the ot her hand , t he ave ra:_>,e of valuers ' 

yield estima tes was 1. 3/o hi gher t han t he avc rafe of t ested yields . 

Both sets of appraisal s tend ed to under-estirno..tc t he y i e l d of finer 

wools and over-estimate the broader types. 

The var.ianc e of t ested yield s (S
2 

= 3. SO) was highe r than for the 

buyer 's estimates (S
2 = 1.50) and simila r to tha t ass ociate d with the 

valuers 1 estimates of yield (s
2 

= 3.92). Th i s indicat es tha t the buyer 

tends to confine his estimates of yield with in a narrow r ange around 

the average yield for the type. 

While the close a greement between the me ans of buyer 1 s and 

valuers' estimates and tested yield s ensured that mill expectations 

of yield were fulfille
1

d, the correlation between estimated and tested 

yields for individual lots revealed a much less satisfactory relations hip. 

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 estimat ion methods. 

50. Whan and Moffat; op.cit. 

51. In the New Zealand context, brokers would be in che 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 l ack of agreement for specific lots was examined in greater 

detail by comparing the distribution of the difference between the 

estimaled and tested yields of individual l ots with those obtained by 

substituting l."andom 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) a l so gave the 

best performance (i.e. the l argest concentration of observations around 

zero di fference . ) The valuers, with a more general experience, were 

not as accurate , but their distribution of differences was significantl y 

better than the ' no-skill' distributions geI'erated from random normal 

numbers and random numbers. These observations illustrate that 

differences between estimates and tested yields are minimised by 

experience and a kno,,•ledge of the mil l performance of spec ific purchases . 

An i nteresting aspect of yield appraisa l is reported by Mackay and 

David , 52 who investi~ated the distribution of appraised yie l d from Sydney 

buyers 1 figures . On close study, it was found that the frequency of 

occurrence 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. Ther e 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 ac curacy of subjective yield assessment on 

individual lots is not high. This is unders tandable because many 

relevant factors such as moisture· content, types of dirt and dust 

contamination.and vegetab le 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 aver age and to under-estimate high yielding wools and over­

estimate low yielding wools . These genetic and envirornnental details 

are l argely unknown to buyers or brokers and , in the absence of specific 

tests, the absolute value for the yield of individual l ot s will not be 

known. 

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 i s now c orrunon for b uyers to deliver wool with a guaranteed 

yield , and any over -estimate on t h e b uye r's par t may bec ome the b asis 

of a c l aim. The risk of ove r -yielding will be mi nimised as the 

cons i gnment becomes l arger and includes wool grown unde r di fferent 

environmental condi t i ons . Consignments containing one or two s ale l ots 

would have a high probabi lity o f yield err or. Whereas the c os ts ar i sing 

from low- and h igh -y ielding wool s c anc el e ach othe r out fo r the 

manufac turer, t he position for t he buyer is such tha t there is a 'risk ' 

c ost associated ·wi th over-yield ing . This is a marketing c ost that may 

be mini mised by y ield test ing . 
S3 . 

From the wool grower's point of v iew, Whan and Moffat conclude 
,, 

there will b e a l oss i n income when buyers under-estimate yield s 

and a n i ncome gain when they ov e r -es t imate. Since the env iromnental 

and genetic fact ors i nfluencing yield will affect the whole clip, the 

entire income of indiv id ua l growers will be altered accordin g to the 

directi on of t h e yie ld b ias . Furthermore, it is likely t hat the bias 

will be consistent fr om season to seas on, The s um of a ll growers' 

inc omes i s probably unaffected by the se errors in yield, but it is 

clear that t he equity of income distribution among growers c an be 

dis turb ed." 

(b) The relat i ons h ip between qua lity number and fibre di ame ter. 

Qua lity numberS
4 

i s an a rbit rarly designat ed series o f numbers, 

rel a ted to the s pinning ability of gre a sy wool and detennined 

principa lly b y f ibre finenes s. Ori gina lly, the mnnbers were related 

to the limiting numb er o f hanks of worsted yarn (one hank = S60 yards) 

which could b e spun from one pound of top. Today few, if any, wools 

are actua lly spun to their limits so quality n umber is s omething 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.SS Research has shown diameter to be the most 

significant factor in determining the physical characteristics of the 

S3. Whan and Moffat; op.cit. 

S4. Sometimes referred to as 'count'. However, the term 'count' 
should, strictly speaking, be confined to a yarn. 

SS. Bastawisy, A.D., Onions , W.J . and Townend, P.P.; "Some 
Relationships Between the Properties of Fibres and Their 
Behaviour in Spinning", J.Tex t.Inst., S7:7~ 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 , ~: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 mnnber 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 nt.nnber (or staple crimp frequency) and fibre diameter, has been 

examined on a number of occasions. 57 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 
58 

nutritional level of sheep. Crimp, and hence qual ity 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 nt.nnber. Further estimates, by the B.A.E.,
60 

of the variation 

in fibre diameter accounted for by differences in quality number were 

38°1
0 d 64"' d . th. 1 . h ff. . f d . . 61 ,, an 10 , an , in is ana ysis t e coe - icients o etermination 

for the relationship between quality number and fibre diameter for two 

sets of appraisals were 0.76 and o.n. 62 

56. Lang, W.R.; "The Dependence of Wool Quality Number on Crimp and 
Fineness in Australian Wool", J. Text. Inst., ~:T257, 194 7. 

57. Lang, W.R.; '~he Crimp-Fineness Relationship in Australian Merino 
Wool", J,Text.Inst., 38 : T241, 1947; J.Text.Inst., 
38: T257, 1947; Wool Tech. Sheep Breeding, ~:2, p.11, 
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.21, 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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These results conf lict wit 11 l lic;,c 
63 64 

l'Y Lang and Skinner; 

i n fact the latter fom Lcl no assoc ; n .- · en 1 e~1 •-f·n qualiLy mnnber an <l fibre 

d . t . f . "' . l ' '" · GS h I £ l . i.ame-er in a ·i ne riC" J".tno c 1.p , .-i:<:n ~ ii: , ,.•sts t at Lie reason -or t 1is 

disagreemenl could be cJ, '- to the , ~..: :: th~,1 s:- ~ nne r 1 s re~~1.1l ts were drawn 

from a super spinners t 1 i p rnd t·b i.L. •11.:tl j t·y 11t1cnbcr 111.:iy b e u poor guide t o 

average f ibre diamet0r in finer 1-o<>l:., . J:m.~\ ,.r , for t cw Zealand Merino 
G6 

and lla l fbrc<l wools , Hoss reporLl t:l1<' c m ::. •~Li tion b el:\~~Cll count and 

d iamet e r as - 0 . 919 . Sini Jarly , fLr n ''W Z,·,: l 1d crossbret1 wool s a nd a l l 

woo l s Ross ' s correlatioll cocffici ::;_ :; "ere b i;_]· (i.e . -0 . 631 and -0. 950 

r espect ive l y.) 

However ) Ross ' s :i:c:~:u lt.s , .. e1c' kised l'.l ,:p :':caisals of auct i on lots 

as opposed to the Ausl r •. l l an procLl.~c of i:E.ln'j individual fleece sampl es 

an d this coul d expl a i n so.nc: of th• c:: f[e).( n,:;,! , Furllterrnore , c ompar ing 

Ross ' s r es u lts wi th sirnUar resu] '.: .· .Jor Auc.!J.1.lian wool, Charlton
67 

c onc ludes Llwt, for t he s.:-u,·e cro~~ ]Jr._d qu:~liLy mn'lber , New Zea l and wool s 

h ave a broader fib r e di·)mcter th~1. :~us tr:::.L.an \;ools . This d i f ferenc e i s 

qui te marked at the s t rong end of Ll10 cr,i:;',h'!.·cd range. 
·Gs 

Ac c or ding t o Ross, t h e rc rrc~:si.on Llnc· reprcse11ting t h e change of 

d iame t e r wi th count is much stcq .. ! for [j.n c \ uols thnn coarse woo l s ; 

t he d i ffe r ence between success iv<:" c,1,1nts he b.1, 3 . 11 microns f or fine 

wool s and only 1 . 2 7 micr0ns for c o~rsc wool~ . 

69 Cha rlton a l so r0ports dif [c;-c!lc ec in the dia,nc ter-qual;_ty 

numb e r re l ationship b e t \ 'C'On. som2 /l ns tn11-ian f'<'lling centres . These 

d i ffer ences can be expl a i ned by co1•!, Lclcrin;; the type of wool s old in 

eac h c entre and t he s train of Merin o produe;"i.t1p; the wool . Sign i ficant 

b e t ween -cen t re diffe r ences in t l-ie <l L .. tretcr-qt' J. lity ntmbcr r e l a tions hip 

were a l s o observed in this anal ysis , thus confirming Charl toa ' s 

Aus tralia n obs ervati on for the New Zea l a nd s i tuati on . ?O This l a ck of 

un ifonnity b e t wee n cent res , not t o mention on the internation a l leve l, 

emphasises the sever e disadvantages of assess i ng f ibre diame t e r by 

q ua lity ntnnber . 

63 . La n g , W. R .; J, Text . Ins t ., 38 : T241 , 1 947 . 

64 . Skinner, J. N.; " Some Factors Af f ecting the Cl ean Price of Greasy 
Wool", Aus t . J . Agric .Econ. , 2_ : 2 , p . 176 , 1 965 . 

65 . Whan, R . B.; Wool Tech. Sheep Breed ing , 11:2, p . 29 , 1 964 . 

66. Ross ; op . c it. 

67 . Charlton ; op .cit . 

68 . Ross; op .cit. 

69. Cha rlton ; op . c i t . 

70. See Cha pter 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 
71 72 Lang and Roberts and Dunlop. Clearly this situation is satisfactory 

enough for the users of wool, but the fact that crimp, and hence, quality 

ntnnber 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 ntnnber suggests 

will be penalised, while wool coarser than its quality number indicates 

will be priced. Roberts and Dunlop 
73 

have shown that price over 

differences of 20% or more are cormnon for clips having the same mean 

diameter but widely differing crimps. In addition, there is divergence 

in the average-diameter/quality ntnnber 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 ntnnber as a means of classifying wools of 

different average fibre diameters is clearly subject to some reservations. 

(c) The relationship between staple len gth and fibre length. 

Average staple length (together with staple length variation and 

soundness) is used as a guide to the average fibre l ength in the top to 

be produced. Fibre length in tops is of major technical importance 

in combing and worsted spinning sections of the tex tile industry. 

Average fibre length determines strength, fineness and appearance of 

yarn spun from top, and the dividing line between combing and carding 
74 

types is determined by length. 

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 Breedi~g, !1:_: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, . 
75 usually exceeds the length of the straightened staple. 

76 Whan reports that the ratio of average fibre length to staple 

length has been found to range from 0. 8 7 ± 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 gro\·m 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 46% of the average 
77 

fibre length variation of staples. The range of correlation 

coe fficients for five lines of 58 1 s to 60's combing wool was from 0.58 

to O. 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 -13.0% to 46.0% of the staple length. 78 

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 b~tween 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 nl..llllber of authors. 

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

76. Whan, R.B.; Wool Tech. SheeE Breeding, !.2_:1, p.87, 1968. 

77. B.A.E.; op.cit., p.21, 1970. 

78. Whan, R.B.; Wool Tech. SheeE Breeding, 15:1, p.90, 1968. 



. . 79 . Douglas, Whan .:md Willet. determin ed tbe consistency and 

accuracy of yield , type and price estimates for each of six appraisers 

employed by a large Aus tralian wool-buying firm . ·Two sets of estimate s 

were obtained from e ;i.•:h of the apprais ers for each of several sale lots . 

The wools appraised \ :rere bol:h fleece and skirtings of toprnaking style 

and s ho1vin~ varying vegetable fault. 

A simple onc-1·»'.ly ana l ysis of variance was used to isolate the 

component of variation due to cl ifferences bet: ween lots, 
2 

cr
1 

, and a 

residual crnrr ponent tha:.· reflects the accuracy of the appraiser's estimates , 
2 

The consistency of the individual appraiser 1 s estimates i s ere 
expressed :Ln the fon" of an intra-class c orrelation c oefficient, R

1
, 

where : 

-------
2 

0-e 

A value of 1.0 for this coefficient indicates that the appra iser's 
2 

error of e stimation is zero, i.e. er 7 0 or, in other words, that 
e 

the a ppraiser ' s estimate acc ounts for all of the variation in that 

particular characteristic. 

The v a lue of th e intra-class correlation coefficient as a measure 

of consistency can be illustrated by assuming that an appraiser has an 

error of + 2.0 cents per pound. Clearly this appraiser wil l be more 

c onsis t ent in detecting price differences i n a population ranging over, 

say, ±. 25. 0 cents than in a populat ion having prices in the range + 2 . 0 

cents . Thus, the int ra -class correlat ion c oefficient provides a measure 

of the appraiser's r e lative performance in re l at ion to the wool he h as 

to value. 

The accuracy of estimation is expressed by the standard deviation 

of the appra iser's repent 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, whi le 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., Illian , 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 

c ases, a buyer may employ a strategy that requires temporary withdrawal 

from the market or wil l enter the sale as new orders are received. 

Such variations in demand prcxluce many inexplicable price movements 

throughout a s ale . 

Whan and Richardson80 have developed a simulation model of an 

auction market showing the relat ionship between the variation in 

valuat ions, the price variation and the m.nnbe r of independent bidders 

in the market . The only assumptions in this model are t hat all the 

var iables incorporated in the model are nonnally distributed and that 

lot s of the sw:ne type are identical. The mode l is: 

NB 

where NB 

p 

v 

s 
p 

s 
v 

s2 
B 

s2 
e 

s2 
L 

::: 0.53 [( S + p - V)/ft J 
v p 

the number of independent buyers in t he market ; 

== the average price paid in cents per pound; 

== the average valuation in cents per pound; 

the standard deviation of prices paid f or 

individua l lots in cents per pound; 

::: 

(s2 + s2 + s2 ) ~ 
B e L 

the variances of a single bidd er ' s est i mates 

of va l ue on identical sale lots ; 

the variance of different bidders' estimates on 

identical sale lots 'vith the same price limits ; 

the variance of price limits between bidders for 

the s ame lot s . 

From a prac tica l point of view there are problems in estimat ing 

v, S and the c omponents of variance 
p 

2 
of S . However , Whan and Richardson 

v 
make approximations of these and their values give an estimate of NB == 11 

as the average number of bidders at wool auction s a les in Australia. 

This model has s•everal i mp ortant implications for wool marketing. 

A reduction in the value of S (the standard deviation of valuations) 
v 

has a marked effect on the competition required to produce a predetermined 

value of S (the standard deviation of prices paid) or P - V. The 
p 

introduction of objective measurement as a basis for selling wool would 

have the effect of reducing the value of S . This in turn would red'uce 
v 

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 general tendency fo.r woolbuycrs to use the average 

prices paid .:it a previous sale as a basis for valuation, long term 

stability of prices will be achieved when P - V == Pn - P(n-1) = O. 

This condition occurs when: ~p = 1.88 log N - 1 .033 = 0 
B 

(where ~p = ( P - V) /S), i.e . NB= 3.5 buyers . 

The implication of this i n practice is that an auction held with 

l ess than four bidders does not provide enough competition to force buyers 

to pay their predetermined va l uation. Under these conditions the average 

price paid, Pn, will be less than P(n-1) and, in the l onger term, prices 

will fal l. When there are four or more b i dders in the auction Pn will be 

greater than P(n-1) and prices in the lcng term will rise. 

The refinement of the relationships set out in this paper may 

provide both buyers and se llers 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 c ompetition. A bidder may 

be able to use the shift between average val uations and average prices 

to es timate optimal price limits (i. e. those price limits that would 

allow the bidder to fill all orders at the minimrnn price). 

A Wool Marketing Authority, such as the New Zealand Wool Marketing 

Corporat i on, could b ase its buying and se lling operat i ons on the level of 

c ompetition in the market. It may be sufficient for the authority t o bid 

in t:he market when there are on l y t wo 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 red uct i ons produced by the Authority' s se lling 

operations would be minimised if selling was only carried out when a 

l arge numb er of bidders were active in t he market (i.e. say 10 or more). 

The major criticism of the model presented in this paper is the 

ass umption that individual type classi fications are homogenous with 

respect to their important corrnnercial 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 class ified 

as 'identical' would increase the size of Se and SB and hence Sv. 
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2 . 5 PRICE FORMATION AND BINNED WOOJ_, : 

In practice the woolclasser has two conflicting objectives; 

one is to build unifonn 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 
81 

decrease variation within lots . For example , wool having the same 

·. 

crimp frequency but grown in different flocks often has large variatjons 

in average fibre diameter. Consequently , tops made from unclassed clips 

fr om an individual flock are likely to be more uniform for fibre 

diameter than tops made from wool grown in different flocks matched 
82 for crimp frequency. 

81. 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 respec t 
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 
unifonnity of wool stems partly from the fact that the standards 
used to measure the value of woo l 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 . 
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Buyers expres s a .preference for even lines over comparab l e mixed 

lines, since it is mor e difficult to estimat e the value of a mi xed line. 

As a r es ult the valua tions placed on binned lots are us ual ly more 

cons ervative than thos e placed on other lots. 8 3 

I n practice; therefore, binned l ots sell at a discount c ompared to 

growers ' lots and, in fac t, there is a si gnificant price di fference in 

fav our of all modes of offering as compared to binned wool . 84 

Apparently the between-farm c omponent of variability in binned l ots is 

hi gh enough to out we i gh the effect of a greater volume of wool i n the 

broker ' s store. That i s , whi l e the broker has more fleeces to select 

from, becaus e individua l clips vary so widely, his t olerance limits for 

binned wool have to be wider, not narrower, 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 di fficulty of 

estimating yields of wool from di fferent origins. 

2 . 6 THE EFFECT OF OBJECTIVE .MEASUREMENT ON GREASY WOOL PRICES: 

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

to estimate the return to the Aust ralian wool indust ry from a s ystem of 

market ing based on measured fibre diameter rather than quality number. 

The avera ge fibre diameter was measured for each of 1,527 sale lots 

purchased by one buyer . In all cas es the appra ised qual ity number of 

the sale lots was the basis for the price paid at aucti on . 

It was found that the re turn from tops mad e from mi ll batches of 

uniform fibre diameter was higher than those based on quality m.n:nber. 

The differenc e ranged from 7.4 to 0.9 cents per pound clean. Such price 

differenc es will vary according t·o the distribution of fibre diameters 

within quality number groups and market price relationships. 

85 

Two further Australian studies have examined the effect of pre-sale 

testing of lots on wool prices. The first, a pilot trial reported by 
86 

Douglas and Whan, 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.16, 1960. 

84. This has been discussed previously in this chapter. See Section 
2.4.2, p.29. 

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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87 The second study; conducted by Tier and Shepherd included woo l 

from an addi tional 13 clips, which were selected to include at l eas t 

some cl ips believed to have woo l of thicker mean fibre diametc.r than 

indicated by visual est imates . Because sample lot s were drawn from 

different strains . of sheep and included different wools it was possible 

to explore the affect of these fac tors on the incid ence 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 

signi ficant 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 . It had a 

standard deviation of+ 3.0 cents per pound greasy and extreme values 

of 12.12 cents i n f avour 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 cl ip showed a price premium for testing. Similarly the level 

of the premium di ffered significantly between different strains of wool 

and between wool groups , with the l atter appearing to be associated with 

the major part of the observed premium . In particular hogget wools were 

shnwn to exhibit significantly greater premi ums than other groups (adult 

or skirtings ) . 

.These premiums were shoi;m to emerge primarily as a res ult of two 
88 factors. 

(i) 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 ex periment, the only identifiable reasons 
which could have given rise to the observed premium were associated 
with the provision of the test certi f icate 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 R2 = 0.47; d = 1.35. 
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The cons taP-t c omponent of the premium is thought to have arisen 

from the provision of more accurate information to buyers before purchase , 

with a c onsequent reduction in b:iying risk. This could be expected to 

lower buying costs ( for example 'claims ' for not matching order 

spec ifications ) and, cons equently, may lead to some increase i n the price 

paid for wool a t auction. This factor appears to offer a plausible 

explanation for the ob served constant comp onent of the premium. 

Further to this risk reducing element, pre-sale testing may, when 

i t becomes more common, l ead to some additional increase in auction prices 

for wool owing to a transfer of the cost of test i ng to the grower. 

At present a large part of the tot a l clip i s 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-s ale testing , when practised on a wider scale , would eliminate the 

need for much post-sale t es ting, in which case the cost of buyer testing 

could logica lly be expected t o be added to the buyer 's price limit . 

Buyer adjustment . of valuation in response to differences between 

buyers ' appra i sal and tested v alues for fib re diameter and yield appears 

to exp l ain much of the variation in the premium paid . Fibre di ameter 

adjustment s were shown to have the greater i nfluence; mos t wools which 

had large premiums /discounts also had large appraisal/tes t fibre diameter 

di fferences . The adjustment of buyers ' valuat ions was found to v ary 

signif icantly between different woo l gr0ups. Buyers were apparently more 

respons i ve to test/appraisal di fferences 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 vis ual appraisal. Tier and Shepherd in fact found some ev i dence 

tha t 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 
I 

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 consignments on the basis of test 

certificates. 
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CHAPTER THREE 

SOURCE S OF WOOL PRICE VARIATION AND THE RELl\TIVE ECONO?vlIC IMPORTANCE 

OF GREASY WOOL CHARACTERISTICS 

3.1 I NTRODUCTION: 

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 detennination of the extent 

to which these prices are explained by appraised 

and measured charac teristics. 

SECTION 3.3: Determina tion of the relative economic importance of 

greasy wool characterist ics. 

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 discussin g this analysis in detail it may be helpful to the 

reader to repeat the nature of the information used. For approximately 

8,5 00 binned lots over three seasons, 1968/69, 1969/70, 1970/71, the 

followi ng data was obtained: sale pr ice, measured y ield, fibre diameter, 

staple length and staple length standard deviation ; brokers 1 appraisals 

of yield, quality ntnnber and staple length class and a buying firm's 

appraisals of the same characteristics. In 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. 

3.2 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: 



Between types 

Within-types between-seasons 

Within-seasons between-centres 

Within-centres between-sales 

Within-sales between-lots 

50 

(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 appraisa l 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.l Hierarchial Analysis of Variance of Binned Wool Prices: 

Using five buying-firm wool types , a factoria l 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 '"ere : 

~ DescriEtion 

1. 50 IS' good average topmaking, B/C style, 31211 - 5 II 

2. 48/SO's, II II II II II 4 II 6 II 

3. 48/48's, II II II II II 4 II 611 

4. 46/48's, II II II II II 4 II 6 II 

5. 44/46 's II II II II II 4 II - 6" 

These types were selected because they covered a fairly wide 

quality ntnnber range (and there is ample evidence that quality ntnnber is 

the most important determinant of wool prices) yet were identical 

(virtually) in all other characteristics. Since quality ntnnber is so 

important in price determination, it seems likely that the greatest 

variation between types would occur when quality nt.nnber 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 b e twe en lots of 

the same type should have been very small, at least within sales . 

The l ots were selected so that each type was repres en ted twice, 

in three sales , in each centre, in each season (one sale at the beginning, 

i n the middle and at the end of each seas en). 

Before discussin g and interpret ing thes e results it should be 

pointed out that we arc dealing he re with a tot a lly fixed effects model. 

Neither the types, seasons nor the sales involved represent a random 

sample of their respective populations . A mixed mode l, in which some 

of the components were random , would have been preferable since in this 

case inferences ab out the population could have been made. Unfortunately 

r and om samples of types or sales could not be taken because of incomplete 

data, hence observations from those sales , types and seasons actually 

s e l ected cannot be genera lised . 

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, les s of the total variance 

would be explained by type if the range of quality numbers selected was 

narrowe r. 

The types used in this section are considered to be a fa ir 

r epresentation of New Zealand fleece wool types over a period of 

relatively stable prices (see table 6) so there is some j ustificat i on 

for this investigation even theugh the results obtained c annot stric tly 

b e generalised . However, this section is , at best , an incomplete 

descrip tion of the nature of woo l price variat i on . 

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

the form: 

P. 'kl l.J m 

where: 

P. 'kl l.J m 
is 

u + Y. + C . + Sk + T + YC . . + YS . k + YT . + CS J' k 
1. J 1 1. J 1. 1.l 

+ CTjl + STkl + YCSijk + YCTijl + YSTikl + CSTjkl 

+ YCSTijkl + E. 'kl 1.J m 

i = 1 . .. y years; 

j = 1 ... c centres; 

k = 1 . .. s sales; 

1 = 1 . .. t types; 

m 1 . .. r . replica tes; 

the clea n price of the ijklm th lot. 



1955-56 

1956-57 

1957 -58 

1958 -5 9 

1959 -60 

1960-61 

1961-62 

1962 - 63 

1963-64 

1964-65 

1965 -66 

1966-6 7 

1967-68 

1968 -69 

1969-70 

1970-71 

1971-72 

Average 

TABLE 6 

New Zealand Ave rage Greasy Wool Prices 

Average Pric es Differences Be tween Fluctuati ons 
(c ents per kilo) Seasons ( Percent) 

~ 

84 . 8 6 - 6. 39 - 7.0 

100.60 + 15. 7Lf + 18 .6 

75. 62 - 24.98 - 24 . 8 

66. 2 7 - 9.35 - 12 . 4 

82 .03 + 15.76 + 23.8 

74 .12 - 7.91 - 9.6 

71. 98 - 2.14 - 2.9 

78 .70 + 6. 72 + 9.3 

101. 17 + 22 . 47 + 28.5 

77 .lf0 - 23. 77 - 23.5 

76.46 - 0. % - 1.3 

64. 77 - 11. 69 - 15. 3 

50.42 - 14. 35 - 22 .2 

61. 8 6 + 11.44 + 22.7 -
56.48 - 5. 38 - 8 .7 

53.42 - 3.06 - 5.4 

66.46 + 13.04 + 24.4 

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 fac torial ana l ys is of variance of c lean, binned wool prices 

fo r five woo l t y pes , and the first of t h ree hierarchia l analysis o f 

v<>.r i ance mod els cons true ted from th is factor i a l ana lys i s , are given 

in tables 7, 8 and 9. 

TABLE 7 

Factorial ANOVA of Cl ean , Binned Woo l Pr ic es 

(Five wool typ~s) . 

Source Degrees of Stmls of Squares Mean Squa res 
freedom 

Mean 1 1,028 ,013 . 965 

Types (T) 4 13, 54 3. 594 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 x y 8 668 . 751 83. 594 

T x c 28 328.391 11. 728 

T x s 8 219. 951 27.494 

y x c 14 144 . 618 10.330 

y 'X s 4 100.195 25.049 

c x s 14 108 .500 7.750 

T x y x c 56 472.741 8.442 

T x y x s 16 270.749 16.922 

y x c x s 28 332.801 11.886 

T x c x s 56 495.749 8.853 

T x y x c x s. 112 1,282.200 11,448 

Error 360 1,211.823 3.366 

Total 720 1, 051, 718. 684 

' · 
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TABLE 8 

Hierarchia l ANO\IA of Clean, Binned Wool Prices 

Model 1. 

Source Sums of d. f. Mean F 
Squares Squares 

Mean 1,028,013.965 1 
I 

Between types 13,543. 594 4 3,385.898 1,005,85 

Within-types between-seas ons 4,663. 212 10 lf66.321 138. 53 

Within-seasons be tween-centres 1,252. 667 105 11. 930 3.54 

Wi thin-c e.ntres be t'·:een-sa l es 3,033 .f1.25 240 12.639 3.75 I 
Error 1,211. 823 360 3.366 I 

_J 
I I 

Total 1,051,718.6861 720 

All F values signific ant at 0.1% level . 

TABLE 9 

Sources of Clean Price Variation 

Model 1. 

Source of Variation Sums of Squares Variance % of Total 
Variation 

Between types 13,543.594 18 . 837 57.14 

Within-types 4,663.212 6.486 19.67 
between-seasons 

Within-seasons 1,252.667 1. 742 5.28 
between -centres 

Within centres 
3,033.425 4.219 12. 80 

between-s a les 

Within-sales 1,211.823 1. 685 5.11 
be tween-lots 

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 conce rned. The variance 

within-types between-s easons is also relatively high, accounting for 

nearly 20% of the total price variation. Provided this between-season 

variation repres ents an easily identifiable trend, then the ef fic iency 

of the market ing system will not necess arily be i mpaired.
1 

However, the Wool Marke ting Study Group showed clearly that 

seasona l wool prices have fluctua ted randomly over a wide ran ge in the 
2 

past. Prices in recent seasons have shown little more stability, as 

tab le 6 shows , al though over the period 1968 -69 to 1970-71 prices in 

general were relatively more stab le than for any similar period over 

the past e leven years. 

The average greasy price for the las t five years (196 7 -68 to 

1971-72) was 57. 73 cents per kilo; the average between-year change 

(either up or dov.m) was 9 . 45 cents per kilo; and the average percentage 

change 16.7%. This is not a measurement of fluctuations according to 

recognis ed statistical methods, but it docs give a simple measurement 

which indicates the range of price movements and also the wide variation 

in these price movement s. 

The individua l grower is more concerned , however, with prices at 

a particular centre rather than the general pattern of priceF . 

Logically, the var i ation within -seasons between-centres should 

be very small or non-existent . One would hope that id entical wool sold 

in Auckland or Invercargill, for example, would fetch the sari1e 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 13% 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. If, however, the variation is largely due to 

random fluctuations, as has been suggested by the Wool Marketing Study 
3 Group and others, 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 a ls o concluded that there wer e 

considerable disparities in the average price received within each 

centre for simil ar periods (say first to third main sales). This 

conc l usion is subject to the limitation thnt the nature of the wool 

offered varies throughout the season and this can ~ubstantially a f fect 

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 Lhat the results of the analysis of variance, 

summarised by Hodel 1, and the findings of the Study Group are partly 

clue to the ncc idcnt of a particular centre happening to have its sales 

when the scnerul price level was at its higher or lower points within 

a season. The other confoundine factor i s the assumption that lots of 

the san1e type do in f act appear the same to buyers . 

The error term in Mode l 1 , representing the within -sa les between­

lots (of tlte same type) source , contributes 5/o to the total pric e 

variation. This source reflects the variaLion in buyers 1 valuations 

of 'idr:ntical ' l ots as wel l as Lhe other f<tcto1~s responsible for 

within-sale fluctuations between 'identical' lots .
4 

This source of 

variation could be substantially reduced if valuations were based on 

object i.vc rneasuremcmt of important processing properties rather than 

oa subj~ctive appraisal . (Results of tests [o·c yield and f.i.bre diamete r 

o::i a se-.:ie'.'.: of sale lo!:s ind icatc that fibre measurement is more 

consistent than trad itional subjective estimates) . 
5 

One of the problems with t-;Ollel 1 (and also with the Study Grou;) ' s 

price an.:t l ysea ) is that with centres, years and sales all combined results 

are coafou~<led 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 

summarised 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 

i s non-random, this variation will not affect the efficiency of the 

market. However, The Wool Marketing Study Group concluded that this is 
6 

probably not the case. 

4. Within-sale price fluctuations for 'identical ' l ots 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 , ~:6, p .154 , 1969 . 

6. W.M.S.G.; Final Report of the Wool Mar keting Study Group , Wellington, 
November, 1967 . 
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TABLE 10 

Hierarchial A~OVA of Clean, Binned Wool Prices 

Model 2 . 

Source Sums of Squares d. f. Mean Squares F 

Mean 1,028,013.965 1 

Between types 13,543.594 4 3,385.898 48 7. 96 

Within-types between-seasons li-, 663.212 10 466.321 67.20 

Within-seas ons 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 Stnns 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 in\'est i gated the extent to which underlying trends in 

differentials bet,7e::cn <liff0rN1t types of wool were distorted by random 

fluctuntions over I lie course of a s ingle seas on 

Using price~ for a sruJ1 le of 21 full l ength, fleece wool types 

offered i n 27 sa] <' '; ove r Ll1c 1964 -65 season , the Group found the 

variati ons i n ave1. <"t~c <liffc' :-entials to h e significant . If these 

differences re pre>< e: ntcd a !.. rc••d over the course of the seas on then 

this i nfonnntion \· ·•t!id be:: jirportant to gro,,•crs. However, it was 

found l.hai..:, in O;'l~ 20 ca ;c;;., Ont Of the 81~ pairs Of prices tested, 

was a st at istical ly ~;i.~niLic.rnt trend sus Lained . Furthermore , only 

a small tllvportio:. o{- tbc v n:Lll,ce in type differences was expl.:iine<l 

by t be 1: 1-t:·n,l. Tit, · ~ in aJ1 :(l t: al l cn~es , sophistica ted analysis was 

neccsr:ary t:o icle; ·!· · , ~· ::i tn : 1 . 

f.s:;111r:in~ a .·j1.i1ar :;i:··lti.on to t~1c one identified by the Study 

Group:. 1:110 \;Hb.i.n· -: .. .-i,;0nf; 11ni.:1.1...cn -sal es var i at i on identified here , 

a lthot'<)1 rcp:resc::i i.11:; only <: :;m,}11 percentnge of the tota l price 

variat i oa, \JOuld .., (.l".'e to o1•scucc trends in the differentials betwet=>n 

types ovc1 tl1c c o.·. r: of a St'::son , (The u ithin-seasons between -sa les 

price \'.tri~·Lion could, of criur•;e, he hi gh and yet c o:-nplcte ly explai11ed 

by an c.:.~c;Uy idc. li-.i :'"Ltb le tl.'1.,1'1). 

Over:- al l c e·1'.ic:.;, the \.'i.U1 i n-sa l e~; h2t\·.'cen - lots source of 

variat io:·1 is hi~:,l., a~pn:s,,.;,t i.11~ 11::::arly 20l of t he t otn l price v ariation . 

TABLE 12 

Hierm:_lJ:J. . .:tl: ANO~''\ 0£_ Clc-;rn , Ri.nncd Wool Prices 

Mode l 3. 

-
Source Sums of Squares d . [. Nean Squares 

Mean 1,028,013. 965 1 
. 

Between centres 306 . 917 7 43 .845 

Within-centres b etween-seasons 4 , 139 . 078 16 258 . 692 

Within-seasons b etween -s a l es 764. 776 48 15 . 933 

Within-sales be tween -types 17 , 282.126 288 60.007 

Error 1,211. 82 3 360 3. 366 

Total 1 , 051 , 718. 684 720 

All F values signi ficant at 0.1% l eve l . 

F 

13.03 

76.85 

4 . 73 

17 .83 
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TABLE 13 

Sources of Cl ean Price Vari a tion 

Model 3. 

Source of Variation Sums of Squares Vari ance % of To ~ <' ;i 
Variati on I 

Between centres 306.917 0.427 1. 30 I 
I Within-centres between-seasons 4,139.078 5.7 5/ 17 .L1 6 

Within - seasons be tween -sales 764. 776 1. 06!1 . 3. 23 

Within-sales b e t ·ween - t y pes 17,282.126 2lf.036 72. 9l 
I 

Within-sales b e tween - l ots 1,211.823 1. 635 5 . 11 I 
·----· ·-- --I 

I Tota l 2 3, 704 . 721 32. %9 100 . (J'.) 
! 

·-~-------' 

From Model 3 we see that the b e t ween cent r es va r i anc e a cc oun Ls for 

less than 2/o of the tota l price var i a tion. Thus , although t he wi t l d. ~1-

seasons between-centres variation acc ounted f or 5/o of the to t a l vnd.at:Lon, 

over the three year period price var i a tion be t ween cen tres was v ery ;::,-,a ll) 

(al t hough highly signi f i cant) . This is encour aging fr ow t he gr O\·:ci·:-o 1 

point of view since it i mplies tha t within -season bet\·1e e n -cen t re pi- i. ~e 

differences tend to cancel out over s everal s eas ons. 

In a similar manner, the between - types variance wi t hin s al e s 

accounts for 72.9% of the total v a riance but, over all c en tres s ales 

and years, t.he proportion due to this source is reduced to 57 . 2%. 

3.2.2 Investi gation of the Within-Sa le 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 ex plained by 

appraisal and measurement was investigated by multiple regression of 

the appraised and me~sured data on the difference between sale price 

and monthly average price. 
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In this section·, all the data avail able was used, not only that 

for the sample of lots analysed in Section 3.2.1. Thus, the within-sa les 

between-lots source of price variation discussed here is not . identic a l 

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 

ex plained by apprais a l variables. 

The mode l implied in this ana lysis is: 

Sale price - Monthly average price = d. + 1\ Yield + f3 2 Average quali ty 

number or fibre diameter + f3
3 

Quality number range + B
4 

Average Length + f3
5 

Lensth range or s tandard deviation + 

Error. 

Devia tion from month ly average price (DMAP) is used as the dependent 

variable in order to acljus t for genera l price trends, which would other ­

wise confuse the re l ationship between sale prices . 

To appreciate the reason for this t ransfonna tion more clearly, 

c onsider the followin3 changes t hat may take place over time : 

(i) The gene ral level of wool prices may change . This '7ill t end 

to obs c ure the relationships between appra i sa ls and measured data. 

(ii) The composition of the totaJ:. offering for any particul ar 

sale may change . 

(iii) The composition of the samp le for which we have i nformation 

may change. By inspection of brokers ' bin numb ers it would appear 

that the composi tion 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 success ive sales at each centre within a season 

but not over the th ree seasons . 

(iv) Standards of broker cla·ssing may change so that , a lthough m~ 

have the same woo l in te rms of measured characteristics, the composit ion 

of the s ampl e appears t o change. 

If the composition of the total clip or of the samp le changes 

(the change may be real or only i magined 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 mul t ipl e regres s ions of DMAP on the two sets of 

appraisals and the measuremen t infonration over the period 1968-69 to 

1970 -71 are given below. In these tables, 14 to 16, the following 

tenns .:tnd abbreviations a r e us ed : 

DMAP = Devia tion fr o;n monthly avcr.:lge price (cents per pound) 

B = Buying finn 

YIE = Yj.eld ( %) 

BR = Brokers M = Measured 

AQ N Average quality number 

RQN Qual it.y nwnhc r range AVL = Average staple length (inches) 

RAL = Staple l ength i~n~c (inches ) FID = Fibre diameter (microns ) 

LSD Sta pl t:: lenzth s t.andard dev i a tion 

l OOP = Tlic siu,ni.fic:,r,cc of the 't 1 test, whe re 0·~ denotes p < .1%; 

o'dc denotes r < . 05% ; '"~~;·~ denotes p<.01%; o';o'dd~ denotes 

p < . OC1l/o 
? ? 

Cor rected w- :c:: DeL' e2:-; of f r eed om c or r ected R- . 

~---T- - I -
y x I RPg>.-;·;:::· ~ .llll Standard St udent' s T lOOP 

Cue[fic-Lcn t Error 

.._.._. --· ' . 

DYiAI' co;:s - 93 . 3069 2. l l;32 - l,3. 53 ;'\ ;': ;': ; '.; 

Dl-lAP BYTE 0 .1,033 0.0178 22.60 ..,., .. )\ ·k ·k 

m1P.P BAQN 1. 3123 0. 0213 61. 66 'i':;': ·/: ·k 

DMAP BRQi~ - 0 .!+330 0.05 60 - 7. 72 i'ck;':·k 

DMAP BAV L 0 .88 71 o.o-;s2 11.34 ·k--;,':·k;';-

DMAP BR.AL - 0. 7Li8 3 0.1398 - 5.37 .. k*;':';'\ 

2 
R = 0.7526. 

2 
Corrected R = 0.7250. 

Numb er of obs erva tions = 8,448. 

In view of . their rel ative positions in the wool marketing system, 

it would be expected that the buyers would explain more of the variation 

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

expect ed to expl a in more of the variation in DMAP than would the 

measured data, since, under the pres ent system, measurement information 

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

multiple correlation coefficient s (R
2

) confirms this hypothesis. 
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DMAP 
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TABLE 15 

Regression of Brokers ' Appraisals on DMAP . 

x Regression Standard Stud ent ' s 
Coefficient Error 

CONS - 97.0359 2 .14!+8 - 45 . 24 

BRYIE 

BRAQN 

BRRQN -
BRAVL 

BRRAL -

2 
R = O. 7185. 

0.41 28 0.0183 

1. 3535 0.0219 

0.2055 0.05 66 -
0.7035 0.0788 

0.11 35 0. 070li -
2 

Corrected R = 0.7178. 

Number of observations= 5,956. 

TABLE 16 

22 .51 

64.8Li 

3.63 

8.92 

1. 61 

Regression of Measured D9-ta ~DMAP_ 

x Regression Stand"Tdent '' 
Coefficient Error 

CONS 34 . 8059 1.4839 

MYIE 

MFID -
MAVL 

MLSD -
2 

R = 0.5662 . 

0.0903 0. 02liL~ 

1. 24L~6 0.0314 -

2.0232 0.1 290 

7. 2 361 0.4782 -

2 Corrected R = 0.5654. 

Nt.nnber of observations = 8,444. 

23.46 

3. 71 

39. 61 

15.68 

15.13 

T 

T 
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For the lots used in this ana lysis the buyers' appra isal s explained 

72. 50/o of the variat i on in DMAP over the three years; brokers 1 appraisals 

explni11 ed 71. 7 3~~ uf the variation; and measured d·ata 56. 54%. ·Furthermore, 

the st:andard errors of the significant regress ion coefficients are smallest 

for buyers ' apprnisal s and largest for the measured data . 

The size of the R
2 

v a lues for these r egressions may appear rather low 

considering the f nct that the sale prices had already been corrected for 

trend. Ho\.;ever, i L must be remembered that the use of month ly average 

price i1S a trend correc tion for sale prices is a fairly coarse compromise, 

since 11p to e .i.;::,h t or nine sales may be held i.n any one mon th. Over a 

period :w lon L· o..:; tl1n:c years, external facto rs, such as changes· in demand 

and s upp ly, \·::ou1 l! h , !VC a s tronG influence on wool pric es which would not 

be ad ('( ;u:!lely du;,:1ilwd by Llte deviation from monthly average price. 

Furthc 1·:nore , i L is i:ead ily conceded that the mode l us eel omits several 

import i.lr,t expl:mcitory variables. Estimates of binned wool value are 

bnsed on a uholc r .:lnge of subjective characte ristics, which includ e colour, 

charac ter, hanrllc, density and degree of weather ing as we ll as yield, 

l cngtL a;Hl count. P.'.lrt of the unexplained pr ice vari a tion is due to these 

NO\·J to c:ons id cr the rcgrC'ssion coefficients f or each of the 

indcpe.:1i<Jcn t v arL1bJ es in tun1, remembering that the dependent variab le~ 

m1A?, i s the d j ffcrcnce h2 t1"1ecn sa le price .:md monthly average price . 

I n th 2 d:i.scusc;ion t11aL follo\vS an increase in DHAP refers to a positiYe 

i ncrement if sale price exceeds monthly average price and to a negat ive 

i ncren10nL if sale price is l ess than monthly ave rage price. 

It is i mportan t to note that there is an interaction between the 

partial regress ion coefficients dis cuss ed here , the gene ral price level 

and the nature of the independent variable concerned. It can be assumed 

that the c oefficient for yield will be directly related to the average 

pr ice level over this (or any other) period. A higher genera l price level, 

for example, would mean an increase in the value of an additional percent 

of yield and, henc e , a larger regression coefficient. A similar situation 

can probably be assumed for staple length, within certain processing 

cons train ts . 

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 additiona l unit of 

quality number , and hence the value of the regress ion coefficient, unchanged. 



Therefore, in the discus sion that follows. the re gression 

coefficients refer only to the period 1968-69 to 1970-71 and cannot 

correctly be applied to other time periods, 

(a) Yield: 
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In this analysis, the appraised yields are estimates of the 

percentage of clean woo l present in each binned lot, while the measured 

yield is a washing yield at 16% regain. 7 

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 

variah les remained constant. The same increase in brokers' yield 

apprais a l and measured yield would have increased DMAP by 0.41 cents per 

pound and 0.09 cents per pound respect ively. The low value of the 

coefficient for measured yield simply reflec ts the fact that measurement 

played little or no part in pr:i.ce fixing during this period. 
8 

The sign 

of the coefficients is positive as expected. That is, the higher the 

yield, the higher th e sale price. 

(b ) Average quality number or fibre diameter : 

In view of the importance of fibre diameter and the relationsh ip 

between quality number and fibr e diameter, 
9 

it would be expected that the 

regression coefficients for average quality ntnnber be positive and highly 

significant, and that for fibr e diameter ne gative and also highly 

significant . This is con firmed by the results of regress ion analysis . 

A one unit inc rease in appraised average quality number (other 

variabJes constant) was worth 1.31 cents per pound on the basis of the 

buyers' appraisa ls; 1.35 cents per pound on the basis of the brokers' 

appraisals . A one micron increase in fibre diameter would have decreased 

DMli,.P by 1.25 C'ents per pound. (From: "Proposed Nati onal Wool Stand ards 

for Fineness and Description", one micron is approximately equal to l .lz; 

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 c omme rcial 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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(c) Qua lity nmber range: 

Too great a spread of fibre diameters can introduce spinning 

di ffi cultie s when yarn is being spun to near the lirni t permi tt~d by the 

ave rage diameter of fibres in tops.
10 

This circumstance is rare, 

however. The in f luence of di ame ter spread on handle of fabrics is 

currently under examination . 

Although the effect of fibre diame ter spread on processing 

performance is neglig ible, excep t in extreme cases, the assumption that 

the lrirger t he quality number range the l owe r the DMAP (all other things 

being equal ) is confirmed by regress ion coefficients for appraised quality 

ntm11H~r 1ange. These show that a one ur:it increase in the buyers 1 and 

broke i's 1 quality numbe r ranges would h ave dee reased DMAP by 0 .4 3 cents 

per pound and 0.21 cents per pound respect ively . 

(d ) Av Emge s t:E-..rl.£. length : 

Tlte impor tanc e of staple length in textile processing is related 

. 1 d . . . 11 1 h d bl to its .:::.ve rage va ue an its variation . Increas i ng engt i s es ira e , 

prov:l.Jed it does not mean a cha ne;e i n the system of process ing , or that, 

at it s upper limits , it does not interfere with the performance of tex t ile 

machinery . 

For the lots ana lysed in this section, the mean appraised staple 

l engthc and standard deviations, and ~1 e mean measured length and its 

standard deviation are given in table 17. 

TABLE 17 

Mean Stap le Length and ~taple Len g th Standard Deviat ion 

Mean . Standard Deviation 
( ") 

Buying firm 4.04 6 1.061 

Broke rs 4.4-43 1.08 6 

Measured 4.392 0.923 

10. Austra lian Wool Board; Ob jective Measurement of Wool in Australia. 
A sunnnary of the Principa l Findings of the Australian Wool Board's 
Objective Measuremen t Policy COlilllli ttee , p.12, 1972. 

11. See Chapter Two, Section 2.4.3. 
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On the b;t~;is of these values and t he previous discussion it can 

be a ssumed that an i ncrease in average staple l ength would be desi r able 

to t::hc processur. Thus, it could be expected that the partial regression 

c oeffj cients for average l ength be pos itive , as they in fact are . An 

i nc rease of one inch in average buyer-appraised staple length (all other 

var i.:iblcs cons Lant ) would h ave increased DMAP by 0. 8 9 cents per pound . 

The s:o1me inc r<'a S•! in average broker-appraised length and measured length 

woul d hnve inc 1.c;.is cd DMAl' hy 0 . 70 cents per pound and 2 . 02 cents per 

pound i.cspectlv~ly . 

ln virw 0f plevious jnvcstigations into the affect of l ength on 

clc<"1 price , .. ! <' :.i7.c: :nd 11.:-.•cl of significance o f Lhese coefficients 

• · ' 1 1 
• 1 I · · b 1 h and yi.· eld

12 
is p·· ·"~.:,·1J.y (, · · 1 ·1..1 .. y 1·,1 t: 1n associ.at.1..on e tween engt 

ratL·o. tl1c"!.1 c"!r:· c1~n.:cL :-'ffc·c.t: of lenetli on sale price . 

'Ilic· ell f ;,·re ·r:c bet': .(!11 coefficients for appraised and measured 

staple: lC'u:~t:h .l-e due t.o <lj [f01.·euces in the nature of appraisal and 

HlCLl.hi P-,.; 1.;nL .:,f th i. 3 clwra1_Lcris tic. Measured averaee stapl e length is 

a C< ·.-:nuous 1" .~-.'.l :cter, r 1!prc..:scnting the average distribution of stapl e 

l en r_,l''.;:; iu e;,cl! lot. A\'t• :::a:i.~;cd av C'rage s taple le.ngth , on the o ther h and , 

i s {i...:livcd fro .• a .,;:-aple ]011:_~ 1 lt class .:ind h ence i ts c.listribution is 

dif: C- elc' . Thu.; t\ .O l oLs 1:1y differ by up to tuo inches in appraised 

stq.lc hn~t:h l-:t 0ti.ll fiL into the S.'.ln!c slapl c J cngth class (and , 

h ec. l, for the pu:.· ,1oses of this a:rnl ysis , have t he: same ave1aee stapl e 

lcn~,t·h). 

The effc~. l. of s ta pl c Jen 3th appraisa l into l encth c l asses i s to 

unu c · • .:: c Li.mate t:lie value of an ad di tonal i nch of staple length . The r esult 

of l'l1is s ituat: i C>n i s thnt , although on average over a large number of 

l ot :::, there c.rc no significant d l ffcrenec.sbctween apprai sed and measured 

stapl e length, the re c r ess i on coeffic i ent for measured l ength is signifi­

c antJ :y l arger Lh a n those for its appraised counterparts . 

( e) Staple J 0ngth range : 

Trad i.t ionally the importance of uniformity in fibre length in wool 

t ops h as bee n emphas i sed because of the necessity of fibre control and 

adjus tment of ratch in the Brad ford open drawing process . Only 

c omparatively recently h as it been found tha t uniformity in fibre lengtli 

i s s o undesira ble that tops which are too 1square1 (i.e. too uniform in 

fib re length) do not spin satisfactorily . In fact, uniform length 

12. In Chapter Four , Section 4 . 2 .1, the correl ations between length and 
yield are calculated as 0.325 for the buying f irm, 0.310 for the 
brokers , and 0 . 286 for the measured d a ta. 
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synthetic fibre tops requir0 treatment by a rand om breaking process to 

enable them to b e dealt with by worsted spinning machinery .
13 

Research has sho\m th:i.L the nonnal fonn of fibre distribution , 

which i s produced by the vigorous fibre breakage that occurs during 

carding , combing and spirn\ing, i s in fact an ideal basis for efficient 

yarn production. In other words, there is an optimum fibre length 

distribut i on for best sp.Lr1nii:g performance and yarn properties. 

The values of mean i~t:,i,i lc length range and its stand a rd deviation 

for buLh groups <:f c!ppr~:~ ::.02"t s , and average measured length standard 

deviation and its st3n<l.-in' -1!.:viatiou for the binned lots analysed are 

given in Lao le H: . 

TABLE 18 

' -:· c! De' · l.:>t· i on and i ts Standard Devintion - ,. ~-·---- ----·-~-

St 11,' c l ,eanth h:i.11~~c I Standard Deviation 

-- ------------~------------< 
Hean Standard Deviation 

(It) 

P,uying fin. ] .1:85 o. 540 

Brokers 1. 827 1.066 

Hcnsurcd O, Sfi9 0.235 

The broker s ' length i·a11~,1~ is t\!icc as variable as that of the 

huying firm, altl1uu0h U1c· clj f[crencc between the average range of the 

two npprnis~ls i~ ouly 0. 3~ i nches (Lhis difference is significant at 

the 5/o level) . 1101.cver, Lh c regression coefficient for brokers ' l ength 

r ange, - 0.11, is non--significant while the same coefficient for the 

buying firm, - O, /'j , is hi~hly significant . This is an interesting 

result since it i inplics t hct the brokers were unable to effectively 

appraise a parame ter of economic importance t o this particular buying 

firm. The poor relationship between buyer and broker length ninge is 
ll~ 

confi rmed in Chapter Four by a l ow, non- significant correlation 

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

13 . McMahon, P.R.; "A New Look at Woolclassing11
, Wool Tech . Sheep 

Breeding, .!_§_:2, p.105, 1969 . Bratt, R.L . ; 11The 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 . 



The partial regression coefficient for measured length standard 

deviation is also negative and highly significant (-7.24), confinning 

thal length variation does have an important influence on price. 

The implication of these regression coefficients is that less 

length variation would be desirable. However, this situation may be 
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due to the long held belief in the desirability of length uniformity, 

resulting in inc reasing price discounts for increasing length variability, 

rather than to a reflection of the processing import ance of length 

variation. 

It should also be pointed out that appraised s taple l ength range 

is not a true range in tlie sense that it does not express the difference 

be tween the l on gest and shortes t s tap l es . The l ength clas s from which 

mean stap l e len gth and staple l ength range are calculated, is a trad e 

description of the staple lengths in the lot, This distrilrntion indicates 

the range in which the majority of staples c an be expected to fall, so the 

distribution i s truncated and it may even be skewed. Thus appra i sed stapl e 

length range und eres timates the true physical range of staple len gths in 

a l ot . 

3.2.3 Variation Bet,,,1een Appraisers' Es timates ,9f Value : 

In Section 3.2 .l price v ariations for particular buying firm woo l 

types ,,1e re investigated . A s i milar approach was a l s o used by the Wool 

Marketing Study Group . The problem with this approach i s that the 

demand effect may be confounded by the appra i sal effec t. That is, the 

assumpt ion, that all the lots of the same type appear identical to the 

buyer who purchases the wool , is only t rue to the extent t hat his appra isals 

agree with those of the appraisers who initia lly assessed the lots. 

Sinc e the lots are subjectively appraised into ty pes originally, the 

prices paid for them must include an appraisal component which i nevitably 

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 addi tional 

source of variance. 



For 450 l o Ls of the same types as in Sec ti on 2 . 3 . 1, estimated 

valualions were calcul at0d for each appraise r by mul t iple r egression 

analysis of g r. t!nsy pr i ce on appra i sed yie l d , average qua li ty number , 

qual i ty number r <.111ge , ave1age stapl e leng t h and staple length r ange . 

These es lima te<l valuat i ons ~ere then c orrected for y ield and used to 

calcula te t h e f oJ l owing m~.'.ll ys is of variance and sources of price 

variation tab l es ( tables 19 nnd 20) . 

TATILE 19 

Ai'!)'.' A ,. F. ·t Ln:ated ;\pnrai.ser Va l nations 
.. -- - -- .. -- --·--"" 

Som'.'c~ St' If Squares .J~~-f . Me an Squares F 

------ -··1--. -· 
'k·j I J. I ') • d~ ,696.000 1 
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,. ea11 I , , 1. , 

Bet\ cc•1 -Lype:s 1 16,355 . %7 4 4,088 . 992 47 . 79 ;"\-.,':;':·-}( 

~~ ~:,~::.::;~;:~ni· ,. I 538.060 5 107.612 1. 26 

Error I "IC,l35.4G~ 800 
, 

85 . 545 

- ---- ---- -T-- -· -- -
9 ~l ' 72 5 .I· ~j 5 I 900 

-
Total __________ J~~~~ 1 

1'Al'.LE 20 

S c1urt ·l:~; of P1 ice \l:triat ion 

·--
Source of Vari:'llion Su·ns of Squares Variance '70 of Tota l 

Variation 

Between t ypes 16,355.967 18 .194 17 . 58 

Wi t hin -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-ap praisers variance for 

these lo t s is 0 . 599 (thus the stanJ ard deviat ion of valuations is 0.775 

cen ts per pound) . This value is non s i gnificant and contributes less than 

one percen t to the total price vari a tion . However , this result undoubtedly 

und erest imates th e size o f th is source of price var iation . 

By its v ery na ture , the technique of using re gression to est imate 

the appraisers' valuat i ons from the ir a pprHis a l s and actua l prices reduc es 

the variat ion in these valunhons to G. minimum. In view of this it is, 

perhaps, not surprising th :tl the v ari::i.Llon between apprais ers ' valuations 

is so small an~ non signi ficdn t. 

A soluti on to this i: .:.0l>lcrn \·wu:Lcl be to add a random error term to 

each estimated v•·tluation tu uccount Cc·r deviations from regress ion . If 

thi s was done r:ml the an;cly ~:fs of va,~i·rnce repeated , then the wi thin-types 

be tween-appraiser varianc~ would ba larger and poss ibly significant . 

For the:i.r 1:10Je l of :.,-,, ~uclioa ,parket , Wha n and Richardson
15 

es t imate the v:i] ue of th e y:·rL:mc c of 11uyers ' valu<l tions on 'ident ica l' 

lo ts as 9.50 cents per pound greasy . Thi3 val ue would be less, however, 

fo r clean price s . 

3.3 THE RELATIVE ECONO:-nc I!'FlORT,.\ 1·:c:;--.: (JP GREASY POOL CHARACTERIST ICS : 

Outli.ne : 

In this section , re~ress ions of appraisn ls on sa l e priceR i ndic ate 

the relative economic i mpc.rti1nc.:c of v<iri.uus binned wool characteristics 

and how thi s varies over time 

From a groHc.r 's po:i.nt of view, Lh c relati.ve economic value of wool 

character i stics is r e l ated Lo his broker 's appra isal , but, at auct ion, it 

is related to th e buyers 1 nppraisal s . Consequently both of t hese aspects 

are considered. 

3. 3.l Relative Economic I mportance : 
' 

For each l ot , t he appraise r s ' es tirnates of quality number and staple 

l ength class were c onverted i n to average quality numbe r and qua lity numb er 

range , and average staple l ength and staple length ran ge . Simple and 

multiple regression analysis of appraised y ield, average qua lity number, 

quality number r ange , average staple l ength and staple length range on 

greasy prices over the three year peri od were used to give the relative 

economic i mportance of these characteristics. 

15. Whan , R.B. and Richard son, R.A.; "A Simulated Study of an Auction 
Market," Aust.J.Agric.Econ ., !1_:2, p. 91 , 1969. 



For a 

where: 

model of the form used here: i.e. 
,.. ,.. 

13 2x2j 
" P. = '3i + + ... + B X 

J n nj 

P. is the sale price of lot j in cents per pound; 
J 

X .. is the value o f characteristic i for lot j. 
l.J 

The partial regress ion coe ff icient, 13., can be interpreted as 
l. 
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the avera ge or expected change in greasy price, P., when characteri s tic 
J 

X .. increases by one unit : x2 .... X. 1 ., X.+l· .•. X remaining constant . 
l.J J i.- J l. J n 

That is, the part ial regression coefficient of a wool characteristic 

is a measure of the economic importo.nce of that characteristic. 

The standard form
16 

of these partial regression coe ff icients gives the 

relative economic importanc e of the variable ( or in this case, the 

'vool attribute) involved. 

The results of simple and multiple regression analysis of brokers 1 

appraisals on greasy wool prices are summarised in table 21. 

Using brokers ' appraisals, all the simple r egression coefficients 

are s t atistically sigriificant. The negative sign of yield, indicating 

that an increase in yield causes a decrease in greasy price, is exp l ained 

by the hi gh negative correlation between yield and ave rage quality 
17 

numb er . Similarly, the negative sign for average staple length is 

exp l a ined by the high, negative c orrelation between staple length and 

. . i 18 d l 1 1 l d 1 . cn.mps per incl an , ience , average stap e engt 1 an average qua ity 

number . As ex pected, the coefficients for qua1 ity number range and 

sta ple l ength range nre negative. 

,.. 

16 . The standnrd ised form of · the partial regress ion c oefficient I). in 
l. 

the relationship : ,.. ,.. ,.. 
Y. =a+~. 13. X. 

l. l. l. l. 

is given by: 

B.J 
G .• 

;': l. l. 

I) . = G 
l. l. yy 

~': 

where: I) . 
l. 

= standardised partial regres s ion coefficient 

G .. :::: 
1.1 

2 2 
n~X. (~ X.) ; 

1 1. 

G 
yy 

= n ~ y2 ( ~ Y) 
2 

• 

17. In Chapter Four Section 4.2.1 the correlation between the brok~rs' 
estimates of yield and average quality ntnnber is calculated as, 
r = -0.509. 

18. Ross, D.A.; '~he Relation of Count to other Characteristics of 
New Zealand Wools", N.Z.J. Agr.Res., 7: p.660, 1964, gives the 
correla tion between crimp and length for all wools as, 
r = -0. 870. 
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TABLE 21 

Regressions of Broker-Appraised Wool At trih utes on Greasy Wool Prices 

Re gression Re gression 

Siutpl e Coeffici ents Coefficients 

Re gressi on 5 Vari ah l es 3 Variables 
>---· 

Characteristic Coefficients Part i .'ll Standard PartL1l Standard 
Pa r tial Partia l 

-
I 

Yield - 0.19 ·),·"';'; "';':--1:: 0 , l1 l ·}: -.,·:: ..,': ;':; 0. 7-9 0.L:1 •k-;':·k 'i': 0.30 

Avera ge Quality. 1. 05 ;';, -;': ·} ;;; .': 1. 33 :k·/, ;':"'!:: 0. 90 1. 37 .. k··,,'::-;': 'i': 0. 93 Number 

Qua lity Number 
l.55 ·,\· ·,'; ";'; ~·~ 0 .27 ·/:·k;': 0. 06 - - -Range 

Average Staple - o. 72 ·:: ·)~· -· ; ...,': O. S3 ;':; ·-,::·,':; ·},· 0 .13 o. 90 ,•:;·k ·k ;':; 0.14 Length 

Sta ple Length - 0.35 ;'t - 0. 10 - 0.07-
Range ____ ____ L_ ____ . 

% \l a ri a t ion in J_ ___ Prices Expl a i ned 60. 67 60.39 
(59.56 observations ) 

-·---~-- ... 

* denotes p< .1%; """ de:notes p < . ':/lo ; 

*·:.,·~ ~·~ denote s p <. OOl'lo. 

All of the partial r eG;re s sicn coe ffici en t s are si gnifica nt , exc ept 

that for staple length r ange . Th e coefficient f or 2.verage qua lity number 

is more than.three times l a r ger than t ha t for yie ld, 1.5 times as great 

as tha t for average staple l ength and near l y five times greater than tha t 

for quality number r ange . However, i n standard partial foi.111, the 

coefficient for average qua lity number is three times greater t han that 

for yield which, in turn , is more than twice as l arge as that for avera ge 

stap le length . The coe fficient for quality number range indicates that 

this characteristic is rel atively un i mport ant . 

Of the tot a l variat i on in greasy prices over this period, 60.67% 

is explained by the five vari ab les yie ld, average quality number, 

average staple length, qua lity number range and staple length range. 



When staple length range and quality numbe r 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 cont rol with five variablea. 

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 c aused 
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a reduction in control of 58.12%; yield 6.02% and average staple len gth 

1. 61/o. Once again the overwhe l ming importance of average quality number 

is demonstrated. 

From a grower's point of view, the relative economic import ance 

of yie ld, quality mnnber, length etc. is based on his broker 1 s appraisal 

of these characteristics . However, it is not the broker who buys the 

grower'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 r egression analyses were 

repea ted and the result s compared with those ohtained us i ng brokers' 

appra isals. These results are sunm1arised below in table 22 . 

TABLE 22 

Regressions of J3uyer-Appra~.sed Wool At tributes on Greasy 1-Jool Prices 

Re gression Regression 

Simple 
Coefficients Coefficients 

Regress ion 5 Variables 3 Variables 

Cha racteristic Coefficients Partial Standa rd Partia l Standard 
Partial Partial 

Yield - 0.10 ;':* 0.43 •k;';··k ·k 0.30 0.46 ·k ·k;'<"l: 0.32 

Average Quality 
1.10 in':;':* 1. 33 ;';·k;';·k 0.87 1.42 *;':;':·k 0.93 

Number 

Quality Number 
2.08 ;'''"* .. k o. 31 ·k-k"l'rt': 0.07 - - -Range 

Average Staple - 0.26 1.05 i
1\"'k;'<* 0.16 1.08 ;':·k;~-k 0.17 

Length 

Staple Length - 3.07 -k*** - 0. 80 - 0.06 
Range 

% Variation in 
prices explained 64.29 63.58 
(8448 observations) 

*1( denotes p <. 5%; *-!(·k·k denotes p < . 001 %. 
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The reduction in c ontrol of pric e variat i on whi ch occurred when 

each of the three important ch o.rilc teristic s was deleted in the presence 

of the ot he r two \JaS : 63. 2170 f or avera:_:<' quality nwnber; 7 .18% for 

yield and 2 .30% fo r average st::q1 le l en gll1 . 

The pa rtial regress i on cocff iciertl: for average quality number is a 

little over three tiv1c.s as l arge as t11 ~:. t for yield, nearly 1.3 time s 

larger t han t h a t for average staple l e.1g::h and more than four time s 

larger t han t he c oefficient fo1· quality n:.tmb er range. In st a ndard 

pa rtial form, t he c o~fHc ient for aver.a:~~, qaa lity numb er is less tha n 

three tim2s that f01: yL~ld, wh:L('~: is J.c,.'::-· i:han twice that fo r ave r age 

s t a ple length . The coefficicn~- for q1- v:i i.ty rn .. :mber range is relat ive ly 

un i mport ant. 

It is apparent: that tl1e r .:;J.<tt i '(.' l'-'''"'~mic im portance of the five 

fleece ch.ctracterist:ics conccrn•·d is c~ i ;:: i~ ,,,. for both buyers and brokers; 

except th;it the buy i ng firm a Ltoc.:hc:rl L'.' ·•l.:ivc ly more i mportance t o 

features other than av eraEe ql•L:] ·i_[-y nu. ,;1-,\;i::; particuL1rly yield and s t a ple 

length. Compared to average ci<· ·1U!:y ncL:~;·.·'.·1·, yield and average staple 

length have been sh o~·.n to be of ''ii nor l; :·,-. _ :c:: C::.i1CG in greasy price 

formation . Ho\vever, they shoci:!rl o:lvio;; '_.J __ ;· nol: be nc~glected . On the 

bas i s of their broLcr's appr.::.iD 2 l, gru·. ,~, .. -,; cou l d 1.-1..oll be encouraged to 

underestimate the i.r.; portance ,,:- y·;_cld .- , .. ~ ~.cLl.ple len gth. In this cas e 

the unce rt.:tint y arising from s1,bjfct iv , :.J.' :..r1.nsa. l a.n<l l ack of effective 

c ommuni c o.t ion would l.1ave di1;,i 1 ;i::l.c<l 1- hc c U:ic :i ency of the market . 

Two simi l ar in.vcstigatior1.s of the i.11fl1Pncc of fleece and f ibre 

propert ies on price, one by Dm:lc;p and Yol·,1g, the other by Skinner, are 
19 

swmnar ised i n Chapter Two . Since ti JC:f_:e studies are conc e r ned with 

clean pr i ces it i s Ji.1pos sible to compare direct l y their res ui ts wi th 

thos e ob t ained in this anal ysis. Furthe rmore, these studies i nc luded 

only certain, sel e c ted Mer i no types . Howeve r, the ove r whe l mi ng 

importanc e of qua li ty ,number, or count, in influenc i ng wool prices is 

apparent, and the three s e ts of results confi rm the conclusion that 

character i s tics such as yield, l ength, colour a nd hand le affect the 

assessment of value , but on l y within a limite d price r ange set by the 

buyer's e s timate o f the fi neness o f 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 , ca1rnot show whether the woo l 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 importnnt. 

Loeically, the wool trade should pay for wool features in correct 

proportion to their i mportance in terms of processing performance. 

The relnti vC' economic value of alternative wool characteristics should 

lie c lear l y npparent to growers so that they can concentrate on those 

features :;ought" by the t r ade. 

Howc'\er , until such time as the wool trade accepts objective 

moasuremcnt of important processing properties as the basis for 

valui ng ~ool, the attention given by wool producers to various fleece 

chC'.rac tcrist:i.cs may well be disprop0rtionate to their manufacturing 

potent i a l. 

3 . 3 .2 Q!.!~'~'0S i n ECL)ll01nic I mnortr.nce Over Tinic : 

For c~ch sale over the perioJ 1968 -69 to 1970 -71, partial regress i on 

coe fficic~ts ~ere calculated by multiple r egression of the five appraised 

fl~cce char~cteristics detailed in the prev ious section on saie price. 

The coeffi.cie--its fo;:- each sale arc t abulated in tables 23 and 24; with 

I 1 . l 1 . 1 <l 20 tic sa es in c irono og1ca or er. 

The fact which i s i nnnediately obvious fr om 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 . In these tables Poach sale i s identified by a nwnber 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 l evel of significance of the regression coefficients is indicated 
as follows: * denotes p < . 1%; -!:-k denotes p < . 05%; -!dd( denotes 
P< . 01%; *'k*~'( denotes P< . 001%. 



Centre I Sale 

R2 

Yield 

Average Quality Number 

Quality Number Range 

Average Staple Length 

Staple Length Range 

Degrees of Freedom 

Cent re I Sale 

R2 

Yield 

Aver age Quality Number 

Quality Number Range 

Average Staple Length 

Staple Length Range 

De gr ees of Freedom 

TABLE 23 

Buying Finn's Regressio:i Coefficients 1968/69 Season 

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

.BB .81 .92 . 73 . B5 . 69 .67 . 73 .79 . Bl . BB . 69 • 72 .76 . 73 . B3 .B4 . B7 . 74 . 72 .90 . B5 . B9 . 64 . B4 . B7 . 61 . 73 

. 55 .54 .65 .59 .64 .6B . B2 .46 .49 .4B . 59 . 50 . 7B .59 . 53 .45 ,14 . 51 . 61 . 65 . 63 . 52 . 52 .49 .3B . 52 .15 • 73 

**** **** **** **** **** **** *"-'cf;l'r * 1<*** **** ***,"'( *i'<** **** **** *"'*"'' **** **** **** **** **** **** **** **** **** **** **** 
l.BO l . 5B 1.38 1.44 1.63 .48 . B6 • 71 l.44 l. 5B l . 54 1. 02 l.00 1. 22 . 72 l. 51 l. 24 l.54 l. 01 . B7 1.57 l . 09 l . 51 l . 12 l.2B l . 51 1. 57 .90 
**** **** **** *"'** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** 

-1.11 -. 64 -1.16 - .40 - . 73 - . 72 - . 74 - .4F. -. 90 
** ** **** * *** *** *** .. *** 

. 59 1. 66 .96 .40 . 36 
* * ** * * 

-3.21 -2 . 2B -3 .48 
** * **** 

78 68 26 62 78 65 49 37 71 49 8B 77 70 54 54 65 80 88 97 BO 66 53 84 58 71 58 94 81 

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 l:B 5:8 B:7 2:8 5:9 1:9 7:8 3:7 4:8 8:8 2: 9 l :10 

. 86 .67 .89 . 82 .66 . 90 . 76 . 73 . Bl .82 . 73 . 66 . 81 • 77 . 80 . B5 . 83 . 53 . 80 . 82 . 87 . 72 . 70 . 81 . 35 . 90 .76 

.49 .49 . 34 .56 . 60 .61 .43 .40 . 65 . 36 . 54 . 56 . 62 .42 . 36 . 60 . 37 . 31 .60 .41 .62 . 45 . 66 . 5B . 57 . 61 .61 

**** **** **** **** **** **** **** **** **** *fr* **** *"'"** **** **** *"'** *"''** **** **** **** **** **** **** **** **** ** **** **** 
1.63 • 70 1. 65 1.41 l.25 1.85 1.20 1. 07 l. 03 1.61 1. 02 .48 l. 70 . 9B l.34 l. 35 l.58 . 62 . 83 1.45 1.17 1.29 . 58 . 85 . 53 .86 

**** **** **** **** **** **** **** **** **** **** **** **"'* *"''** **** "'*** **** **** **** **** **** **** **** **** **** * **** 
- . 37 -.42 -. 62 - . 73 - . 39 . 50 

* * ** ** * * 
. 70 . 88 . 56 1 . 72 . 91 
* * * *** ** 

-. 85 -1.98 -2.98 -1 . 71 -1.00 .62 -. 67 1.16 
* * * * ** * * .. 

62 55 68 62 Bl 82 49 79 62 68 Bl 63 69 43 69 50 61 67 59 63 49 72 40 2B 44 20 36 

4 :5 

.76 

.52 
**** 
1.15 
**** 

-1.90 
* 

56 

......., 

°' 

·, 



TABLE 23 (cont.) 

Buying Firm ' s Regress i on Coefficient s 1969/70 Season 

Centre I 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 8:4 l :4 4:4 3:4 5:5 1:5 7:5 

R2 .84 .65 . 84 .83 .84 . 86 . 81 . 59 . 75 . 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 . t.6 . 45 .19 . 28 - . 28 -.30 . 21 . 50 .27 . 35 -. 07 . 02 - .17 .15 . 61 . 64 .45 .28 .04 . 30 - .11 Yield 
**** ** *** *** * * * *** * ** 
1.00 .34 1.09 1 .00 1.17 .91 1. 24 .65 .86 .32 1.03 . 39 1. 08 1.19 . 99 .64 .32 . 87 l.06 l.05 . 78 .92 .92 .65 1.33 .76 1.09 1.27 1.23 1.30 Average Quality Number 
**** **** **** **** \'r*** *1r'f:* **"'* *-l~d: 1:t:• *}'f** ** *"1.-ldr 'lrlt-lr* **":* *fddt 1t* 'frlr** **** **** **** **** **** **"''* *"rlr* ***~'t 1:*,''* **** ***"'' **** 

-2 .15 -. 78 -1 . 19 -. 62 -.76 -. 80 -. 98 -. 81 Quality Number Range 
** * **-!~ * ** * 1drlr * 

Average Staple Length 1. 98 2.19 

** ** 
Staple Length Range -5.43 - 3.32 -4.66 -3.78 -2.22 3. 34 -3.31 -2.72 -2.84 -2. 86 -4 . 27 

*** ** * ** ** ** *** ** ** * 1rlrl.-k 

Degrees of Freed om 46 11 43 4t 65 33 23 45 52 27 29 50 37 33 62 68 45 40 53 42 50 44 70 50 41 42 52 40 34 61 

Centre I Sale 2:5 8:5 4:5 6:4 3:5 1:6 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 8:7 2:8 5:8 1:9 7:8 3:7 4:8 8:8 2:9 1 :10 

R2 .53 :44 .50 . 80 . 37 . 54 . 76 .45 . 83 .55 .40 .50 .79 .62 . 78 . 52 .61 . 39 . 71 . 87 . 30 .79 .86 .86 .64 .93 . 88 

Yield .15 . 47 . 26 . 12 .54 .58 .01 . 16 - .20 .63 . 50 . 73 . OS . 54 -. 05 . 40 .14 .63 . 29 .45 . 37 .11 . 65 -. 65 .4 1 . 44 .76 
* * ** ** *''** *** *"rln'c *~'c':* *** ,.,* * fdrlr1: ***'ft ** **** ** **** 

Average Quality Number .76 .69 . 51 1.05 . 33 • 79 1.11 . 50 J . 07 . 96 . 39 .48 1. 04 . 50 .75 . 43 . 74 . 65 .12 . 63 . 23 . 84 . 38 . 39 -.07 

**** **** **''* **** * **.,"r* **** **** **** **** 1:-fn"< 'Ir** **1rlt **""'' ft'l.-::Cf: **''r 1rlrl.."* *** **** **** ** * 
Quality Number Range -.54 -. 54 -. 59 -1.17 . 31 

* * ** ** ** 
Average Staple Length 

2.19 l. 57 • 74 l. 27 .96 l.01 -1.84 .91 
* * * ** ** ** * * 

I Staple Length Range -2.19 -1. 72 -2 . 83 - . 77 -2 . 74 -1. 58 

* * * 1<* * 

Degrees of Freedom 68 50 36 57 52 42 42 55 56 44 47 34 42 36 38 41 47 27 11 31 16 38 26 18 20 23 
-...J 
-...J 



TABLE 23 (cont.) 

Buying _Fi_nn ' s __ ~ezress ion Coefficients 

Centre I Sale 6:1 8:1 7 :1 5 :1 7:2 5:2 1:2 6:2 2:2 8:2 4:2 3:2 5 :3 1 :3 

R2 .62 .86 .93 .82 .73 . 87 • 72 . 80 . 91 .88 . 78 . 84 . 91 

Yield .25 .49 -. 32 .2 9 .2 3 . 55 . 07 .50 .55 .43 . 55 .49 . 61 
**** * *** **"''r* **i:* **** -l:ie-kic i."'1dc *'id~: 

.96 1.18 .98 . 95 1.03 1.25 • 71 .54 . 30 . 96 .85 .99 1.13 
Average Quality Number 

**** **** ** **** **i'* **** **** *1<* ** *'k** *i'** .,,*.,'* **** 

Qua lity Number Range - . 77 - . 'j9 
** * 

Average Staple Length • 54 3. 83 
* **"'* 

Staple Length Range -3.34 -3. 82 -3. 20 -5. 21 
* ** * ** 

Degrees of Freedom 50 42 6 61 44 18 61 42 19 31 35 39 28 

Centre I Sale 7 :5 2 :5 8:5 6:4 4:5 3:5 1 :6 5:6 2:6 4:6 7 :6 8:6 1 :7 5:7 

R2 .49 .79 . 86 .79 .67 . 87 .61 . 79 .52 .77 . 76 . 52 

Yield .09 .41 .47 .47 . 27 . 50 . 33 .48 • 52 .28 . 34 . 25 
**** **** **** ** **** *kl: **"'* ** **** **""' ** 

Average Quality Number • 74 .69 1.06 . 36 . 29 .44 . 68 .47 .57 . 91 . 23 .63 

**** **** **** * ** **** *** ** **** **** 
Quality Number Range -.42 -. 45 

* * 

Average Staple Length 1.04 -. 21 .67 .96 . 90 1.40 . 88 
* * * * ** ** * 

I Staple Length Range 

Degrees of Freedom 46 55 53 25 30 29 35 35 7 35 19 30 

1970 /71 Season 

7:3 2 :3 8:3 4:3 3:3 5:4 6:3 7 :4 2:4 8:4 1 :4 4:4 3:4 5:5 1:5 

. 89 • 77 . 89 . 91 . 81 .82 .7 6 .76 .so . 89 . 85 . 89 . 85 . 84 . 67 

.49 .52 .60 . 61 . 52 .16 • 35 . 38 .49 . 57 . 77 . 65 .70 . 51 .47 
**-;'rk .,,.,·: .. ~* *-I'** *-I:** **** *i'<1< *-I<** ***"'': 'le*** **** **** **** **-!d'C **** 
1. 20 . 75 . 64 1. 39 1. 11 . 98 1.03 1.03 . 82 . 34 1.16 . 68 .76 . 93 . 62 
"'**"' **** ***i: **** *"'** **** ***"'" **ir* **** *** **** **** **** **":* **** 

-. 62 
** 

.81 1. 28 .97 

* ** * 
-1. 87 -2. 27 

* ** 

48 66 22 35 40 42 57 50 61 20 34 36 34 50 29 

3:6 7: 7 2:7 6 :5 1:8 4:7 8: 7 2:8 5:8 1:9 7 :8 3:7 4 :8 8 :8 2:9 

. 89 . 77 . 77 • 77 . 91 

. 33 .40 .44 . 54 .59 
* **** **** **** **** 

1.21 .73 .55 -. 03 -. 51 
**** ** 

.61 . 82 
* ** 

3 30 18 20 8 

-...J 
(]:) 



Centre I Sale 

R2 

Yiel d 

Averag~ Quality Number 

Quality Number Range 

Average Staple Length 

Staple Length Range 

Degrees of Freedom 

Centre I Sale 

R2 

Yield 

Average Quality Number 

Quality Number Range 

Average Staple Length 

I 
Staple Length Range 

Degrees of Freedom 

TABLE 24 

Brokers ' Regression Coefficients : 1968/69 Season 

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 8:4 1:4 4:4 7:5 3:4 5:5 l :5 2:5 

.89 .86 .87 .67 .85 .60 .59 . 93 . 85 . 88 . 91 . 68 . 72 .78 . 85 . 86 . 85 .88 . 78 • 74 . 86 • 78 . 87 • 73 .93 .82 . 85 

.53 . 52 .61 .59 .29 .32 . 84 . 46 .65 • 72 . 87 . 50 .46 .63 . 60 . 59 . 21 . 38 .29 . 56 .61 .56 .67 .37 . 80 .56 . 46 
**** **** **** **** ** **** **** **** **** **** *** **** **** **** **** **** ** **** **** **** **** **** **** **** *** 
1. 86 1. 70 1. 65 • 92 1. 55 .82 1.11 1.58 1.40 1.30 1. 81 1.45 l. 04 l.17 l.10 1. 83 1. 36 1.59 1.42 1.10 1.29 1. 01 1. 76 l.37 2 .13 1.42 2. 09 
**** **** **** ** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** ... .,,. 

-. 92 -l. 70 -1.45 -. 99 -.48 -1 .22 -. 55 - l.2 5 -1.25 -. 96 -. 62 -. 62 -l. 34 -1.41 
** ** *** *** * *** * * * ** *** * **** ** 

.45 
* 

.95 -1 .69 - .33 
* * ** 

52 46 26 36 22 50 38 26 31 46 62 35 52 42 43 45 25 48 30 59 70 42 60 58 21 54 29 

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 1:8 5:8 8: 7 2 :8 5:9 1:9 7:8 3 :7 4:8 8 :8 2:9 l :10 

. 89 .49 . 92 . 78 • 72 .89 • 77 .69 . 86 . 88 .67 . 51 .85 . 79 .83 • 71 .85 . 43 . 7l • 74 .83 • 72 • 7l .74 . 20 .89 . 7l 

-. 12 . 34 .45 . 56 .30 .90 .40 .53 .62 • 51 .37 . 37 .42 . 36 .39 .51 .44 .29 . 43 .39 .63 .44 . 52 .59 .66 . 71 . 58 
**** ** **** **** **** **** **** **** **** ***'* *** **** * **** * * **** **** *** **** **** ** **** **** 

1.38 .60 1.96 l . 01 l. 78 2 . 24 1. 02 1,14 1.18 l.99 l.10 .57 l.53 • 76 1.83 .90 1 .90 .54 • 72 l.54 • 71 1.14 .• 90 .60 .73 .43 
**** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** **** ** **** ** **** **** **** *** * ** 

-.67 -.4 7 -1.85 -.64 -.64 -1.06 - .80 - . 62 - . 74 - .89 -.75 - .74 
** ** * * * **** ** ** * ** * * 

• 72 1 . 62 . 64 
* * * 

1.06 -2.09 .60 
* * * 

14 55 28 55 25 63 39 59 53 26 57 61 35 40 21 49 18 38 47 8 40 51 30 27 36 20 35 

8:5 4:5 

.66 • 78 

. 53 .51 
* **** 

.92 1.07 
* **** 

- . 72 
* 

10 43 

--..J 
\.0 



TABLE 24 (cont.) 

Brokers' Regression Coefficients 1969/70 Season 

Centre I Sale 6: 1 8:1 7:1 S: l 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 

R2 . 74 . 75 • 72 .86 .87 . 65 .59 . 7l .40 . 54 .56 . 88 .62 .88 .55 .31 .58 .44 

Yield . 43 .72 .67 .29 - .12 . 48 . 15 -.07 .22 . 21 . 32 . 22 -.09 -. 30 . 08 - . 01 .17 . 20 
* ** ** * ** * * 

Average Qual ity Number l.13 .64 l.32 l.61 l.26 l.02 .95 . 91 . 43 .89 .68 l.71 . 96 l. 30 .96 .44 . 96 .94 

**** * **** **** **** **** **** **** **** ******** **** **** **** **** *** **** **** 
Quality Number Range 

. 32 
* 

Average Staple Length 2.89 .70 2.12 1 . 79 
** ** ** ** 

Stapl e Length Range -2 . 33 l .27 
* * 

Degrees of Freedom 20 11 27 20 64 22 25 41 27 28 48 25 33 50 33 35 28 50 

Centre I Sale 2:5 8:5 4:5 6:4 3:5 1 :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 

R2 .43 .42 .46 .83 .31 . 51 .82 .33 . 80 .48 . ll . 30 • 77 . 22 . 86 . 39 . 52 .32 . 50 

Yield .30 .90 .34 - .02 . 23 . 50 . 05 .17 - . 14 .69 .19 . 43 -.10 . 36 -.40 • 36 -. 05 .53 .47 
** ** ** ** * * ** * 

Average Quality Number 
.78 .84 .53 .87 . 50 • 62 l. 04 .53 1.14 .78 .33 . 22 l. 05 .40 .88 . 31 .41 .41 .61 

**** *** *** **** *** **** **** ** **** **** **** ** **** * * ** ** 

Quality Number Range -l.28 - . 70 
* * 

Average Staple Length 2. 36 1. 85 .98 

** ** * 

I Staple Length Range 

Degrees of Freedom 47 35 35 34 40 36 28 40 18 33 28 30 30 30 22 35 24 27 11 

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

. 93 .81 .83 .67 .49 .60 .56 .60 .87 .53 .87 

. 07 .10 - .30 .06 . 44 • 35 . ll .17 . Ol . 28 .02 
* 

1.34 1.13 1.56 1.06 . 85 l.11 .79 .96 l.24 .94 l.49 
**** **** **** **** **** **** **** **** **** **** **** 

l.36 l.36 l. 79 
** ** ** 

-1. 39 2. 78 
* * 

28 28 35 38 34 39 30 43 12 33 37 

8 :7 2:8 5:8 1:9 7 :8 3:7 4:8 8:8 2:9 1:10 

• 72 .12 . 76 .80 . 82 . 83 .98 .87 

. 54 .17 - .03 . 52 -. 74 .53 . 60 .63 
**** **** * **** ** **** 

. 61 .28 l.00 .36 .69 . 28 .19 
*** ** *** '** ** * 

-. 31 
* 

.56 
* 

27 11 16 24 18 11 17 00 
0 



Centre I Sale 6:1 7:1 5:1 

R2 .69 • 79 

Yield 
.51 .48 

** ** 

Average Quality Number 1,43 1.49 

** *** 
Quality Number Range 

Average Staple Length 

Staple Length Range 

Degrees of Freedom 35 41 

Centre I Sale 7:5 2:5 8:5 

R2 .78 • 72 

Yield .51 

**** 
Average Quality Number .89 .66 

*** **** 
Quality Number Range 

Average Staple Length 
1. 79 

** 
Staple Length Range 

Degrees of Freedom 32 45 

!ABLE 24 (cont . ) 

Brokers ' Regression Coefficients : 1970/71 Season 

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 5:4 6:3 7:4 2:4 8:4 1 :4 4:4 3:4 5:5 

.81 .88 .83 • 71 .73 .95 . 81 .56 . 66 • 72 . 82 . 65 . 88 .65 • 74 . 85 . 75 • 71 .70 .88 . 94 • 77 .91 . 89 

.11 -.58 .44 . 22 . 62 . 65 . 71 . 42 .31 .42 . 51 .54 . 62 .46 .48 .05 .44 .78 . 66 . 56 . 53 . 55 .58 . 08 
** **** **** **** *** I:* **** **** **** ** **** **** **** **** **** **** **** **** 

1.01 .71 1.13 . 93 1.09 .36 1.17 1.06 1.16 1. 08 1.13 1.18 .67 1.28 1.07 .95 1.16 1,17 .66 . 39 1. 39 .60 . 98 1.06 

**** **** **** **** * **** **** **** **** **** **** **** **** **** **** **** **** ** ** **** **** **** **** 
- . 75 -. 32 

* * 
1.11 

* 
-3. 08 

* 

49 6 15 47 33 11 23 34 24 27 47 34 13 26 38 24 54 49 32 18 23 14 26 25 

6:4 4:5 3:5 1:6 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 8:7 2:8 5:8 1: 9 7:8 3:7 4:8 

. 90 .43 .35 • 72 .74 .79 .68 . 63 .47 .77 .64 . 80 .85 

.50 .63 .43 . 62 .21 .6:i .55 . 22 .49 ,40 . 15 .60 • 77 

**** ** ** ** ** **** ** ** **** *** **** 
1. 03 ,40 .33 .86 . 71 . 22 . 88 .61 .76 .88 -. 76 .41 

**** * * **** *** **** * *** ** * 

1.33 1.25 
** * 

37 17 24 9 38 17 7 27 10 24 12 10 8 

1:5 

. 66 

.59 
** 

.62 

** 

18 

8:8 2:9 

00 
....... 
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In general, the regression coefficient, B ., is a function of 
1 

the correlation becween X. and Y. and the variances of X. and Y .• 
1 1 1 1 

A 

Th~s, a decrease in Bi may be caused by one of three occurrences : 

(i) An increase in the variance of X.; 
1 

(ii) A decrease in the variance of y.; 
1 

(iii) A decrease in the correlation between X. and Y .. 
1 1 

The mean standard deviations of sale price and appraised yie ld 

over the first half of the 1969-70 season compared with their respective 

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

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 2.53 

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 

it. 

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 

cons iderable 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 i::: the case, then it repres ents an anomalous s i t uatio1 

since yield is a fundamental wool property, second in economic imporlHucc 

only to fibre diameter . The price margins for yield over this period 

would have been much less than indicated by the economic impor tance of 

yield before (or after). If yield is important a t one point in tirr.c 

then relatively unimportant six months later, clearly the growe r 

cannot confidently estimate the value 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 a ppr a isers t o 

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 i mportance 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 auct ion 

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 

d i fference between second and third Auckland sales in the value of an 

additiona l 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 . 



CHAPrER FOUR 

RELATIONSHIPS BETWEEN APPRAISALS, BETWEEN APPRAISALS 

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. 
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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. 



4 . 2.1 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: 

n ~ XY - ( ~ X) • ( ~ Y) 
where X and Y are 
two variables 

The correlation matrix, calculated for 5757 binned lots over 
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three seasons, is given in table 26. The means and standard deviations 

of the fourteen variables involved are gi ven in t able 28 , 

Because of the l arge number of observations used, mos t of the 
1 correlation coeff i cients are significant at the 0 ,1% level. 

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 ntnnber range and broker quality nwnber range 

is only 0.317, although this value is significant, while the correlation 

between broker and buyer l ength ranges is -0. 017 and i s non-significant . 

Apart from the expected high correlations between appraisals and 

between appraisals and measurement on the same characteristic , the 

correlation coeff i cients also reveal several other s i gnificant 

relationships which would not otherwise be innnediately obvious. 

These are: 

(i) A positive association between appraised fineness and 

appraised yield (i.e . for the buying firm , r = 0 .441; for the brokers, 
2 

r = 0.509). Whan and Moffatt suggest that appraisers tend to confine 

their estimates of yield within a narrow range around the average yield 

for the t ype, which they assess first . This would result in a 

functional relationship between quality nwnber, the prime determinant of 

style, and yield . 

1. The significance of a sample correlation coefficient is tested 
by computing: 

r Jn - 2 

2 
1 - r 

t = 

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

2.. . Whan, R.B . and Moffatt , D.R.; "Some Differences between 
Estimat~d and Tested Yields for Greasy Wool Sold in Australia" , 
J .Text . Inst ., ~:l, p.39 , 1968. 



TABLE 26 

Correlation Coefficients - 5757 binned lots 

Buyer Buyer Buyer Buyer Buyer Broker Broker Broker 
Yield Avg. Q. No . Avg. Length Yield Avg. Q. No . 

Q. No. Range Length Range Q. No . Range 

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~·( -.291 

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

Broker Length Range .013>'( -.052 • 017>'( .064 -. 017>'< - . 005 >'< -.044 .089 

Measured Yield .785 .572 .077 .240 .187 .782 .563 .080 

Measured Fibre Dia. .415 -.865 .263 .280 .154 .493 -. 877 .261 

Measured Length .330 -.462 -.111 .763 .130 .344 -.435 -.117 

I Measured Length S.D. .050 -.388 .136 .368 .098 .070 -.374 .098 

.,.( denotes ~-significant at 5% level. 

Broker Broker 
Avg. Length 
Length Range 

.093 

.248 • 020''( 

.397 .04l>'r 

. 850 .100 

.440 .104 

Meas. 
Yield 

.538 

.286 

.118 

Meas. 
Fibre 
Dia. 

.465 

.335 

Meas. 
Length 

.514 

(1) 

°' 
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However, the existence of a true physical relationship between 

yield and fibre diameter is confirmed by the coefficient for measured 

fib re diameter and measured yield (i.e. r = 0.538). This coe.fficient 

is l arge r than both of the coefficients for appraised quality nt.nnber 

implying that the appraisers underestimate the strength of the relation­

ship between yield and fibre diameter. This could be related to the 

tendency for apprais ers 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 

fib re diameter should be related,
3 

the equivalent relationships for 

appraised length and quality nt.nnb er can be explained by the relationship 
4 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 

could 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 bro~ers, 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 

prev iously. 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. 



(v) 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. 
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(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 it is interesting to compare the results of this 

study with those of Ross
5 

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.; '~he Relation of Count to other characteristics of 
New Zealand Wools", N.Z.J. Agric.Res., ]_: p.666, 1964. 
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TABLE 27 

Comparison of Corre l at ion Coe r fic i ents 

This Study Ross (1964) 

Buye rs Broke r s Measured Cr os sbred Fi ne Total 

Length vs. Count 

All Data -. 327 -.363 - . 68 6 ,.,,., -. 756>'•>'( -. 943>'<>'• 

Dunedin -. 653 -.640 "'/:~'< 

Length vs. Diameter 

Yield 

Yield 

Yield 

All Data .465 .409 . 6 76>'•>'• • 897-k-k 

Dunedin .768 '"''< --J...-k 

vs. Count 

All Data -.441 -.509 -. 204>'•* -. 720>'d• -. 793>'o'( 

Dunedin -.667 -.736 id. "';''* 

vs. Diameter 

All Data .538 . 623 . 793».-k . 881 >';;'( 

Dunedin .742 -t.-J: 1'* 

vs. Length 

All Data .302 .309 .286 .171 . 615>'d• . 766>'--k 

Dunedin .617 .559 .709 *1: 

>'<-k 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-

s ignificant. 

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.314, 
1954. 
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Fisher's Z transfonuation is of the form: 

Z = 1.15 log
10 

( 1 + r) 
1 - r 

where N1 and N2 are the sizes of the samples from which the 

correlation coefficient s were calculated, and the standard 

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

J Nl _ 1 3 + N2 -1 3 

The significance of the t value given by: 

zl 
t 

- z 2 

1 
+ 

1 
- 3 N2 - 3 

is tested a ga inst an appropriate value, te , from 

and a significant difference inferred if .ltl > te . 

the t distribution 

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 b~tween 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 the s e three centres are finer than samples from other 

cent res or the total s ample, and that the relationships between fleec·e 

characters are therefore stronger. However, while measured fibre 

di ame ter is lower and quality mnnber higher for these centres, the 

differences are not si gnificant, 

. (iv) . ~oefficients for the 1970-71 season are, in general, 

significantly higher than those in 1969-70 which, in turn, are generally 

l arger than those in 1968-69. One could hypothesise that, as the W.R.O.'s 

measurement progranune 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, thou gh it could also be hypothesised that improved broker 

performance wou ld 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 
8 significant differences between the mean values of any parameter 

(s ee 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 nlllllber 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: 

t = difference between means 
standard error of the difference between means 

and inferring a significant difference if It I > te ; where te is an 
appropriate value from the t distribution with n-2 degrees of freedom. 
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TABLE 28 

Means and Standard Deviations 

(5757 Binned lots) 

Characteristic Mean Standard 
Deviation 

Buyer Yield (%) 75.53 4.21 

Buyer Average Quality Number 48.80 3.85 

Buyer Quali ty Number Range 1. 64 1.45 

Buye r Average Length (in) 4.21 1. 06 

Buyer Length Range (in) 1.57 0.59 

Broker Yie ld (%) 74.92 4.25 

Broker Average Quality Number 49.23 4.00 

Broker Quality Number Range 2.53 1. 35 

Broker Ave rage Length (in) 4.66 1.12 

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 0.94 

Measured Length Standard 0.90 0.22 

Deviation 

This si tuation is illustrated by the appraisers' estimates of 

quality nmnber range and staple length class. 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 fac t, for staple length range, there was no significant 

linear association between the two appraisals. 

Thus although total revenue to growers is probably unaffected by 

appraisal errors, the equity of income distribution among growers is not. 9 

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

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. 



4.2.2 The Rela t ionship Between Appra ised Yield and Measu red Yie l d 

and Quality Nlllllber and Fibre Di ameter : 

In this particular section only yie ld and quality numbe r we r e 

considered for two reasons: 
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(i) The importance of yield and fibre diame ter, Thes e are by 

far the most important determinants of wool prices . 

(ii) _-As, far as length is concerned, exhaus t ive stud ies of the 

relationship between appraised and measured lenzth have al ready been 
10 

carried out on these lots by W.R.O, 

For the buyers and the brokers, six different quality nwnbers 
11 

were selected on the basis of appraised quality numbe r. The 

appraised yield for each lot was subtracted from the measured yield 

to produce a yield difference. Then a table of qua lity numb ers and 
12 

their respective fibre diameter ranges was set up. 

For each quality nlllllber (two fine, two medi um , two c oars e) the 

measured fibre diameter of each lot and its yield differences were 

converted into frequency distributions and the following pe rcentages 

calculated. 

(i) % yield estimates lower than measured yield. 

(ii) % II II equal to II II (~ 0.5%). 

(iii) % II II greater than II II 

(iv) % fibre diameters coarser than the expected fibre diameter. 

(v) a• 
lo 

II " equal to " II II II 

(vi) % II II finer than II II II II 

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 Mar ket", 
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 , resul t s 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, ~:4, p.22, 1972/73. 



94 

These result s a re gi ven in table s 29 , 31 to 33 and 36 to 39. 

In these tables and t he discussi on which fo llows, a 'correct' appraisal 

refers to a yield estimate which equal s it s measured equivalent plus or 

minus 0.5%, or to a fibre di ame ter which f a lls in the range expected 

for a lot of its appra ised qua li t y nurnber. 

Thus, the concept of a ' co r r ect' or 'incorrect' appraisal is 

related to -the- accuracy of t he measured da t a ; the assumption being 

that measured yield and fibr e d i ameter are correct. 

(a) The relationsh i p b e tween appraised yield and measured yield. 

Fr om table 29 it is a pparent that, in general, as quality number 

increases the percentage of l ots over-yield ed increa.ses and the 

percentage of lots unde r-yie ld ed decreases, and vice versa as quality 

mnnber increases. This observation, which is illustrated in Fig.1, is 

true for both the buying finn and the brokers and is confirmed by the 

results of a further analysi s in which the lots concerned were 

categorised on the bas is of measured fibre diameter. These categories 

were: 

1. fine : 

2. medium 

27.9 microns and finer 

28.0 microns - 33.5 microns 

3. coarse 33.6 microns and coarser. 

The results of this ana l ysis 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 interesti.ng 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 nt.nnbers (see t able 29). For these distributions the percentage 

of lots correctly estimated by the buyers remains relatively constant 

as quality nt.nnber decreases (i.e. as fibre diameter increases) while 

the percentage correctly estimated by the brokers tends to decrease 

as quality nurnber decreases. This analysis does not, however, suggest 

reasons for these 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%. 



Quality Number 
Number of 

lots 

58/60 

58/58 125 

56/58 

56/56 187 

52/54 

52/52 462 

50/50 536 

46/48 966 

44/46 464 

Total 2740 

TABLE 29 

The Distribution of Appraised Yields about Measured Yield 

Buyer - Estimated Yield Broker - Estimated Yield 

' 
% Over- % Correctly % Under- Number % Over - % Correctly 

Estimated Estimated Estimated of Estimated Estimated 
lots 

112 45.53 16.96 

75.20 11.20 13.60 27 55.55 25.92 

254 37 .40 14.17 

62.54 13.90 23.51 36 27. 77 25.00 

286 26.22 12.58 

44. 70 15.58 37.61 100 31.00 18.00 

45:46 15.29 39.13 147 23.80 11.56 

20.76 12.31 66.73 475 24.42 13.47 

14. 62 10. 34 74. 95 282 12.41 10.28 

34. 35 13.21 52.42 1719 26.97 13.69 

% Under -
Estimated 

37.47 

18.51 

48.38 

47 .22 

61.13 

51.00 

64. 60 

62.07 

77 .26 

59.34 

\D 
V1 



Fibre Number 
Diameter of 

Lots 

Fine 417 

Medium 2305 

Coarse 2976 

Tot a l 5698 

TABLE 30 

The Distribution of Appraised Yields about Measured Yield 

Buyer - Estimated Yield Broker - Estimated Yield 

% Over - % Correctly % Under- Number % Over- % Corr ectly 
Estimated Estimated Estimated of Estimated Estimated 

Lots 

45.86 11.04 43.10 417 31. 42 11.67 

47 . 25 13.02 39 . 74 2305 33.36 14 . 36 

25.54 21. 64 52 . 82 2976 19 .66 19.05 

38 .23 14.58 47 .18 5698 27.84 15. 55 

% Under -
Estimated 

56. 90 

52 . 28 

61.29 

56 . 60 

\0 

°' 



TABLE 31 

The Distribution of Buyer-Appraised Yield about Measured Yield 

Measured Yield 
minus Buyer Yield Greater than Measured Yield Buyer Yield Less than Meas ured Yield Appraised Yield 

(a ) 

Quality Number 
Number of -9% -8% -7% - -6% -5% -4% -3% -2% -1% 0 1% 2% 3% 4% 5% 6% 7% 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 2.81 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 

50/50 536 0.18 0.18 1.30 1.11 1.86 3.91 8.39 11. 00 17 .5 3115. 29 15 . 29 8 .58 6 . 52 6 . 34 1 . 30 0.55 0. 55 

46/48 966 0.10 0.10 0.20 0.51 1. 75 3. 20 5.90 9.lo l 12.31 16.97 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. 89 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 .7 9 0.7 3 0. 29 0 . 18 

a. Corrected to the nearest whole percent. 

\0 
-...! 



TABLE 32 

The Distribution of Broker-Appraised Yield about Measured Yield 

Measured Yield 
minus Broker Yield Greater than Measured Yield Broker Yield Less than Measured Yield Appraised Yield 

(a) 

Quality Nt.nnber 
Nt.nnbe r of -9% -8% -7%- -6% -5% -4% -3% -2% -1% 0 17. 2% 3% ' "I l.~10 5% 6% 7% 8% 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 11.11 25.00 22. 22 11.11 8.33 2.77 2.77 

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 

44/46 282 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. 

I 
i 

\.0 
CJ:) 
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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 l a r ge r 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 hypothesised 

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 ex plain why the former tend to 

be over-yielded and the latter under-yielded. 

In fact, it has been shown in a number of experiments
13 

that 

appraisers are non-linear in estimating the yield of wool; very 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-appra ised 56 1s), the variances for tested yields are 

higher than those for both the buy ing firm 1 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, 
14 

significantly greater than those reported by Whan and Moffat. 

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 

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

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.R.; "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., 14:4, p.208, 1971. 
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TABLE 33 

Means and Variances of Appraised and Meas ured Yields 

Buyer-estimated Yield Measured Yield Broker -est imated Yield 

Quality Ntnnber Mean Variance Mean Variance Nlilllber Mean Variance 
NlUllber · of (%) (S2) (%) 2 of (%) (S2) 

Lots 
(S ) Lots 

58/60 112 68 .51 7.01 

58/58 125 70.21 7.17 68.27 11.49 27 66.70 5.22 

56/58 254 68 .91 13.88 

56/56 187 70.02 19.63 69.11 15.87 36 69.33 6.17 

52/54 286 73.56 11.87 

52/52 462 75.13 13.14 74.87 13.53 100 75.00 8.08 

50/50 536 76.83 9.69 I 
I 76.57 33.40 147 76.95 3.18 

46/48 966 77 .36 5.21 78. 77 9.42 475 77 .19 3.75 

44/46 464 77.32 4. 35 79.21 9.16 282 77. 32 7.25 

Total 2740 77 .02 13.25 77.54 20.96 1719 74.34 20.04 

Measured Yield 

Mean Variance 
(%) (S2) 

68.36 12 .12 . 

65.89 7 .50 

69 .55 14. 32 

69.75 13.42 

74. 65 17.24 

75.62 11.53 

78. 32 8.73 

78.60 7.52 

79.68 9.19 

75.53 28.23 

..... 
0 ..... 



TABLE 34 

Differences and Correlations between Appraised and Measured Yields 

Buyers vs. Measured Brokers vs. Measured 

Quality Ntnnber Average Yield Variance Correlation Number Average Yield Variance 
Nt.nnber of Difference (%) Ratio Coefficients of Difference (%) Ra tio 

Lots (a) (b) (c) Lots 

58/60 112 0.15 1. 73 

58/58 125 -1. 94 1.60 • 671 27 0. 82 1.44N.S. 

56/58 254 0.64 1.03 

56/56 187 -0.86 . 1.24 .737 36 0 .42 2 . 17 

52/54 286 1.09 1. 45 

52/52 462 -0.26 1.03 • 725 100 0.62 1.43 

50/50 536 -0.27 3.45 .669 14 7 1. 37 2 . 77 

46/48 966 1.40 1. 81 . 600 475 1. 41 2 . 00 

44/46 464 1.89 2.11 • 64 6 282 2.36 1.27 

Total 2740 0.52 1.58 .794 1719 1.19 1. 41 

a. Measured yield - appraised yield. 

b. Variance measured yield I variance appraised yield. 

c. Correlation between appraised and measured yield. 
All yield diff erences non-significant. 
All variance r a tios significant at 0.1% level, unless denoted N.S. 

Corre l a tion 
Coefficients 

.577 

.7 85 

.665 

.550 

.737 

.7 35 

. 487 

. 490 

. 504 

. 848 

I-' 
0 
N 
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There are no significant di fferences 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 tha t there is a trend from the 58's, where the 

buyer- and broker-appraised yields are 1.94% and 0.82% greater than the 

measured yields, to the 44/46's, where the estimated yields are 1.89% 

and 2,36% lower . 

The corre lations of appraised and measured yield are all 

significant; a much more satisfactory situation than the one reported 

in Whan and Moffat 1 s 16 analysis, where in no case did the coefficients 

differ significant ly 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 

ntnllbers 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 
Ntnllber Difference (%) Ratio Coefficient 

(a) Difference 

58/58 3.50 l.37N.S. -.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 

44/46 -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 1s, where the average buyer yield is 3.5% greater than the 

average broker yield, to the 44/46 's, where the brokers 1 average 

yield is 0.01% higher (see table 35). For t he quali ty 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. 

Compar ison of correlation coefficients shows tha t, 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 numb er and fibre diameter. 

This analysis ~eveals no discernable pattern of fineness estimation 

in the percentage of lots c oarser or finer than expected, such as it 

did for yie ld estimation. However, three important results emerge from 

inves t igation 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 1 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 buyer8 in fact lie in the 46/48 1 s range. Similarly, 

for lots typed 46/48's by the brokers, 11.6% 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 Charlton
17 

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 

mm1bers tend to contain a smaller range of fibre diameters than the 

broader quality ranges and that there is a considerable overlap in 

diameter between 'strai ght' 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 

nUinbers, the variance of measured diameter is significantly greater 

for buyer-appraised lots than broker-appraised lots for 58 1 s, 46/48 1 s 

and 44/46's, and vice versa for 56 1s, 52 1 s and SO'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 ntnnber as he would 

use). Thus, for lots typed as 46/48 1 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, !1_:2, p.23, 1965. 



Quality 
Number 

58/60 

58/58 

56/58 

56/56 

52/54 

52/52 

50/50 

46/48 

44/46 

Total 

i 

TABLE 36 

The Distribution of Measured Fibre Diameter Within Appraised Quality Number 

Buyer-Appraised Quality Number Broker-Appraised Quality Number 

Number % Over- % Correctly % Under- Number % Over- % Correctly % Under-
of Appraised Appraised Appraised of Appraised Appraised Appra i sed 

Lots Lots 

112 31,25 40.17 28.57 

125 22.70 24,00 52.80 27 11 . 11 29 .62 59.25 

254 39.37 25.19 35.43 

187 34 .20 33.15 32 .61 36 44.44 22,22 33.33 

286 47.55 25.17 2 7 .27 

462 35.47 20. 99 43.49 100 43.00 22.00 35.00 

536 26.66 22.38 50.91 147 30.61 15.64 53.74 

966 43.67 19.46 36. 82 475 44.21 21.26 34.52 

464 25.63 34. 05 40.2 8 282 21.98 37.23 40. 78 

2740 34.38 23.91 41. 72 1719 37.76 26. 06 36.23 

,..... 
0 

°' 



TABLE 37 

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

Appraised Measured Fibre Diameter : Micron Standard Quality Numbe r 
(Percentages ) 

Quality 

Number 60/64 60 S8/60 S8 S6/S8 SS S4/S6 S4 S2/S4 S2 SO/S2 so 48/SO 48 46/48 46 44/46 44 

S8/S8 1.60 14.40 36.80 24.00 lS.20 6.40 0.80 0. 80 

S6/S6 0.S3 4.81 8.02 19.2S 33.lS 19.78 10.16 2.13 2.13 

S2/S2 0.43 3.03 S.84 13.8S 20.34 20.99 17.09 ll.2S 4.76 1.94 0.43 

SO/SO 0.37 0.93 2.98 6.90 lS.11 24.62 22.38 16.60 7.46 2.23 0.37 

46/48 0.10 0.31 O.Sl 1.86 4.6S 10.86 18.S3 19.46 22.77 13.S6 S.90 

44/46 I 0.43 l.SO 2.37 4.09 10.99 20.90 34.0S 19.39 

Total 0.11 0.66 2.00 1.64 2.08 3.18 2.S6 3.61 S.04 6.86 8 .43 8.18 8 .29 8.98 9.23 11.68 10.SS 5.37 

i 

40/44 36/40 

1.24 0.20 

4.S2 1. 72 

1.20 o. 37 

Number 

of 

Lots 

12S 

187 

462 

S36 

966 

464 

2740 

.' ''.· 

I-' 
0 
....... 
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TABLE 38 

The Distribution of Measured Fibre Diameter \\iithin Br oker -App r aised Qualit;}' Number 

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

Quality 

Numbe r 64 60 /64 60 58/60 58 56/58 56 54/56 54 52/54 52 50 /5 2 so 48/50 48 46 / 48 46 44/46 44 

58 / 60 3 .57 5.35 19.64 40.17 19 . 64 8 . 03 2 . 67 0 . 89 

58/58 3 .70 3 .70 51.85 29 .62 7 .40 3 . 70 

56/58 1.18 3. 93 13.77 16.53 25 .19 22 . 83 11 . 02 1.18 l. 57 1.57 o. 78 0. 39 

56/56 2. 77 2. 77 8 . 33 19.44 22 . 22 16 . 66 16. 66 8 . 33 2. 77 

52/54 0.69 3.49 5 . 94 17 .1 3 25 .17 20 . 97 13.63 8 .74 3.49 0 . 34 0 . 34 

52 /52 1.00 3 . 00 7 . 00 11.00 13. 00 22 . 00 18.00 20 . 00 2 . 00 2 . 00 1. 00 

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 

46/48 0.63 1.26 5 . 68 7. 15 19 . 78 21.26 27 . 78 11 . 57 4 . 21 

44/46 o. 70 0. 70 3 . 90 4 . 25 10 . 63 20 .5 6 37 . 23 18 . 79 

Tota l 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 11.1 7 9 . 31 4.25 

40/44 36 /40 

0 . 63 

2 . 83 o. 35 

0 . 64 0 . 06 

Numbe::: 

of 

Lots 

112 

27 

2 54 

36 

286 

100 

147 

475 

282 

1719 

I 

0 
co 
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Quality Median 
Number Micron 

58/60 25.7 

58/58 26.6 

56/58 27.3 

56/56 28.0 

52/54 30.l 

52/52 30.8 

50/50 32. 6 

46/48 . 35. 3 

44/46 37.2 

Total 

TABLE 39 

Means, Variances and Differences of Measured Fibre Diameter 

Within Appraised Quality Numbers. 

Buyer-Appraised Quality Broker-Appraised Quality 
Number Number Median Micron minus 

Average Fibre Diameter 
Number Mean Variance Number Mean Variance 

Buyer Broker of Measured (S2) of Measured (S2) 
Lots Fibre Lots Fibre (microns) (microns) 

Diameter Diameter 
(microns) (microns) 

112 25.68 1.46 -.02 

125 26.26 1.26 27 26.14 o. 71 -. 34 -.46 

254 27. 34 1.96 -.04 

187 27.81 1.36 36 28.31 1. 77 -.19 .35 

286 30.51 1. 77 .41 

462 30.80 2.19 100 31.01 2.28 .oo .21 

536 31. 72 2.95 147 31.83 3.98 -.88 -. 77 

966 35.27 3.14 475 35.53 2.24 -.03 .23 

464 36.78 2.44 28Z 37.12 1.99 -.42 -.08 

2740 33.06 12.49 1719 32 .23 16.82 

a. Mean buyer fibre diameter - mean broker fibre diameter. 
All mean differences non-significant. 
All variance ratios significant at 0.1% level. 

Mean Fibre 

Diameter 

Difference 

(a) 

.12 

-.so 

-.21 

-.11 

-.25 

-.34 

.83 

Variance 
Ratio 

1. 68 

1.30 

1.04 

1.35 

1.41 

1.23 

1. 35 

I-' 
0 
\D 
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For an individual grower, this estimation error is like ly to be 

bias ed in one direction or the other and , as well as the financial 

implications of having his woo l binned incorrectly, the grower will 

tend to make wrong inferences about price and quality number from the 

information his broker gives him, In addi tion, an Austra lian study by 

Whan
18 

revealed that the r ange of fibre diameters within any quality 

m.nnber 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 

consignment 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 knows 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 ntnnber of other factors such as the degree of competition 

in the market). 

This analysis shows that, for one buying firm, the percentage of 
19 

binned lots correctly appraised on the bas is of fibre diameter is only 

between 20% and 30%, As is the case for brokers, the buyers' estimation 

errors are likely to be bias ed in one direction for individua l clips, 

depending on whether or not the clip looks finer or coarser than its 

actual fibre diameter, If 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 betwe.3n 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 uniform in some other 

characteristic such as staple length. 

The use of quality ntnnber 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 

consigrnnent. 

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 

f h b 1 4 . . 20 . 20 vary rom t e average y • microns or more once in times. 

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 Swnmary of the Principal Findings of the Australian Wool Board's 
Objective Measurement Policy Connnittee, p.14, October, 1972 • 

.... 



4.2.3 The Distribution of Yield Appraisals for Different Average 

Measured Yields: 

112 

In the previous sections, 4.2.l and 4.2.2, ' two observat ions 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 - 64.9% 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- % Over - % Correctly % Under- Ntnnber 

Yield (%) Estimated Estimated Estimated Estimated Estimated Estimated of 
Lots 

60. 0 - 64. 9 70.09 6.84 23.08 65. 81 5.13 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 70.57 266 7 

80. 0 - 84. 9 1.47 3.08 95 . 45 2 '72 2.86 94.42 1362 

>85.0 0.00 0.00 100.00 2 . 44 o.oo 97 .56 41 

Total 38 .23 14.58 47.18 27. 84 15.55 56.60 5748 

t--' 

$'. 



TABLE 41 

Means and Variances of Appraised and Measured Yields 

Measured Yield Buyer-Estimated Yield 

Measured Mean Variance Mean Variance 

Yield (%) (%) (S2) (%) (S2) 

60. 0 - 64. 9 63.29 1.43 64.81 15.32 

65. 0 - 69. 9 67.88 1.88 68.35 11.40 

70.0 - 74.9 72. 79 1. 97 72. 93 13.17 

75.0 - 79.9 77 .67 1.81 76.88 5.06 

80.0 - 84.9 81.54 1.41 78.33 3.46 

> 85.0 86.18 1.61 80. 71 4.01 

Total 76.59 21. 69 75.53 17.92 

a. Measured yield - appraised yield. 

id( denotes significant at 5% level. 

Broker-Estimated Yield 

Mean Variance 

(%) 
2 

(S ) 

64.25 11.30 

67. 72 10.43 

72.24 12. 34 

76.30 5.40 

77. 76 4.83 

79.12 6.50 

74. 92 18.21 

All variance ratios significant at 0.1% level, 

Difference Between 
Average Yields 

(a) 

Buyer(%) Broker(%) 

-1.52 - . 96 

- .47 .16 

- .14 .55 

.79 1.37 

3.21 3.78 

5 • 4 7ir''( 7 .45in'( 

1.06 1.67 

Ratio of Appraised 
and Measured 

Variances 

Buyer Broker 

10. 68 7.88 

6.08 5.56 

6.70 6.28 

2.79 2.98 

2.46 3.43 

2. 39 4.04 

1.21 1.19 

Number 

of 
Lots 

117 

491 

1070 

2667 

1362 

4.1 

5748 

I-' 
I-' 
V1 
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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 meditnn 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 (stmnnarised 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 Rat ios of Appraised Yields 

Measured Numb er Average Yield Variance 
Yield (%) of Lots Difference (to ) Ratio 

(a) 

60.0 - 64.9 117 0.56 1.36 

65 .o - 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. 



117 

This latter observation was further investigated by reducing the 

measured yield categories to individua l percentages between 65.0% and 

84.0% and repeating the analysis. The results are given in t ab les 43 

and 44. 

These tables show clearly the trends observed previously, namely: 

(i) Appraisers tend to under-estimat e 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 general ly exceed that of the brokers and vice versa for high 

yielding wools. 

Unfortunate ly, these results do not help to interpret the 

anomalous results observed between 68 .0% and 73.0%. In this range the 

trends listed above are confused and often reversed, but for what reason 

is not readily apparent. 

The implicat ions of incorrect yield appraisal have been discussed 

previously and need no further elaboration. To sunnnarise 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 ECONCMIC CIRCUMSTANCES ON APPRAISAL: 

Outline: 

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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TABLE 43 

The Distribution of Appraised Yields about Mean Measured Yield 

Buyer-Estimated Yield Broker-Estimated Yield 

Meas ured % Over- % Carree tly % 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 41.94 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 

i 
69.0-69.9 59.44 7.69 32.87 45.46 13.29 41.26 143 I 

i 
70.0-70.9 51.95 11.04 37.01 44.16 16. 23 39.61 154 I 

I 
I 

71.0-71.9 52.87 9.55 37.58 40.13 12.10 47. 77 157 I 
I 72.0-72.9 57.69 9. 62 32.69 49.52 12.50 37.98 208 
I 

73.0-73.9 61.59 10.87 27 .54 53.26 14.49 32.25 276 
I 

74.0-74.9 62.55 9.46 28.00 48.00 21.09 30.91 275 I 

75.0-75.9 61.39 11. 75 26.86 51.32 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 I 

I 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 3.54 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 Yie ld Difference Between 

Measured Mean Variance Mean Variance Mean Variance Average Yields 

Yield (%) ('7.) (S2) (%) (S2 ) ( /, ) (S2 ) (a) 

Buyer % Broker % 

65.0 - 65.9 65.49 .0786 66.76 10.08 66.07 7.15 -0.58 -0.58 

66.0 - 66.9 66.49 .0890 67.43 11.07 66.84 8 .51 -0.94 -0. 35 

67.0 - 67.9 67.50 .080 7 67.42 9.28 66 .93 8.63 0 . 08 0.58 

68 .o - 68. 9 68 .40 .2353 68 .58 8.98 68 .05 8 . 46 -0.18 0.35 

69.0 - 69.9 69.44 .0923 69.95 10.73 69. 13 11.53 -0.51 0.31 

70.0 - 70.9 70.45 .0820 70.49 11. 80 69.89 9.90 -0. 05 0. 56 

71.0 - 71.9 71.45 .0706 70.98 12.54 70.20 11.54 0. 48 1.25 

72.0 - 72.9 72 .40 .0880 72 .65 11. 74 71. 93 11. 31 -0.25 0.46 

73.0 - 73.9 73.48 .0663 73. 86 9.46 73. 24 8 . 91 -0. 38 0.24 

74.0 - 74.9 74.46 .0633 74.68 9.61 73. 92 9.02 -0. 23 0.53 

75.0 - 75.9 75.47 .0535 75.50 7. 64 75.03 7 .43 -0.03 0.43 

76.0 - 76.9 76.45 .0557 76.39 5. 21 75.74 5.51 0 . 06 0.70 

77.0-77.9 77 . 4 7 .0433 76. 88 4. 31 76.29 4 . 47 0.59 1.18 

78.0 - 78.9 78.47 .0502 77 .32 / 3.16 76. 62 4 .21 1.14 1.85 

79.0 - 79.9 79.43 .0486 77.73 3.42 77 . 23 3.73 1. 70 2.20 

80.0 - 80.9 80.41 .0557 77 .96 '2. 97 77 .so 3.80 2.45 2. 91 

81.0 - 81.9 81.41 .0512 78.22 3.44 77 .40 4. 77 3.19>\- 4.02>\-

82 .o - 82. 9 82.38 .0606 78. 74 3.55 78 .27 5. 08 3. 65>\- 4.56>\-

83.0 - 83.9 83.37 .0902 78.67 3.17 78 . 20 4.92 4. 701
'"'' s .1 81'"'< 

84 .o - 84. 9 84. 37 .0666 79.62 3.93 79 .13 7.41 4. 75'';-/c S .2S>'c-/c 

Total 76.82 17.4994 75.73 15.35 75.12 15. 82 1.09 1.00 
i 

a . Mean measured yie ld - mean appr aised yie ld. 

* denotes significant at 10% level; .,,.., denotes significant a t 5% level. 

All variance ratios si gni f icant at 0.1% leve l. 

Ratio of Measured 

and Appraised 

Variances 

Buyer Broker 

128 .24 90.94 

124 . 38 95 .63 

114. 94 106 . 93 

38 .16 35. 95 

116.27 124.90 

143. 85 120.77 

177 .54 163.43 

133 . 38 128.56 

142.61 134 . 37 

151. 75 142 .SS 

142. 74 138 . 89 

93 . 58 98.96 

99.56 103.17 

63.01 83.80 

70.33 76.82 

53.33 44.06 

67.14 93.21 

58.56 83 . 80 

35.18 54.58 

58 .95 111.21 

1.1401 1.1065 

Number 

of 

Lots 

59 

80 

93 

117 

143 

154 

157 

208 

276 

275 

417 

445 

570 

610 

625 

530 

379 

254 

128 

71 

5591 

t-' 
t-' 
\0 
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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 critica l 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 c ompetition 

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 chan ges 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 meas ured and appraised 

yield and finene ss ) are serial ly 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 investi gates the effect of price changes on appraisals. 

4.3.l ·Tests of Serial Corre l ation : 

For each s ale, the differences between the average of measured and 

appraised yields and fibre diameters for the buyers and the brokers were 

calculated (average quality nrnnbers were converted to average fibre 

diameter measurements using: "Proposed National Wool Standards for 

Fineness and Description1121). These differences were then tested for 

d . h . 1 1 . ff" . 22 
non-ran omness using t e seria corre ation coe icient. 

The serial correlation coefficient: 

Given a time series x1 , x
2

, 

successive terms is defined as: 

= 

.... ' X , the correlation between 
n 

and is called the serial correlation coefficient of order one (since 

there is one time interval between Xi and Xi+l). 

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 xn+l = x1 (where xi = Xi - X and n is the sample 

size). Hence, this definition is referred to as the circular definition 

of the serial correlation coeffic ient. This definition assumes that the 

time series is long and detrended since otherwise the assumption xn+l 

x
1 

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 justifiab le to use this circular definition. 

To test whether serial correlation ex ists in a time series, or, 

in other words, if the series is non-random, the distribution of the serial 
23 

correlation developed by R.L. Anderson may be used. Anderson's 

table gives the critical values of r for the 5% and 1% levels of 

significance. If the value of r, exceeds the corres ponding 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 
24 

wools (based on the buyers 1 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 s mnmarised in table 45 indicate that, in general, 

yield and fibre diameter differences were positively correlated over 

the three-year _per iod for med ium 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 Corrnnission; Statistical Analysis of 
New Zealand Wool Production and Disposal. 

i.e. fine 56 1 s and finer 
medium = 48/50 1s to 50/56's 
coarse = 46/50 1 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 Correl a tion Coefficients 

Buyers Brokers 

Yield Fibre Yield Fibre No. 
Wool Type/Season Difference Diameter Difference Diameter of 

Difference Difference Lots 

Medium: 1968/69 - . 2 633-l:•': .0199 -.1950 .0258 56 

1969/70 • 2 l 66•h': .0133 .0109 .0702 57 

1970/71 .0245 .0670 -.1863 • 314)":•': 40 

1968/69-1970/71 .1922•'d:* • 2092•':-/d: .1119•':-/: • 2677-ldd: 152 

Coarse: 1968/69 -.1806 .1320 -.1700 .1538 56 

1969/70 -. 0236 .0129 - • 28 77•'d:')': -.2541•': 60 

1970/71 .0803 .2406-l:•': -. 052 7 .0932 39 

1968/69-1970/71 • 1 9 54 •'d:-l: .2629-l:-/d: .0914 .2043•'dd: 154 

,•.,•: denotes p <. 05%; ''"'d: denotes p <. 011' •. 

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. /1 Yield or 8 Fibre Diameter = « + B. 6 Price + Error 

In this model, B estimates the change in .6Yield or 6 Fibre 
" diameter when 6 Price increases by one unit. If B is negative, then a 

fall in !::. Price increases .6 Yield or .6 Fibre Diameter. Conversely, if 

!::. Price rises, then !::. Yield or !::. Fibre Diameter, the difference between 

measured and appraised characteristics, decreases. 
,... 

In other words, if the coefficients for B in the regressions of 

t:. Price on !::. Yield and fl 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. 



To calculate the independent variable, ~Price, sale average 

prices were used in the following fonnula: 
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6 Price(k) = 0,4 (Pk - Pk-l) + 0.3 (Pk-l - Pk_2) + 0.2 (Pk_2 - Pk_3) + 

0.1 (Pk-3 - pk-4) 

where Pk average sale price26 for sale k (the sales for the three­

year period being numbered chronologically from 1 to 183). 

The weights used in the fonnula for /::,Price, and in fact the 

fonnula itself, are purely arbitrary. What was required was an indicator 

of demand trends measured by changes in s a le prices. This formula, which 

takes into account the difference between sale average prices for fou:r 

time periods, weighted so as to give more importance to the more recent 

price changes , was considered suitab le for this purpose. 

The use of price trend in this analysis as a measure of the demand 

situation i mplies a particular sort of expectation model for buyers 

(and brokers). That is, the expectation that an upward or do·wnward 

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 

1 . 27 . d . d d d f va uation, price tren is re gar e as an a equate proxy measure or 

wool buyers expectations about the future. 

For each lot involved in the anal ysis, /::, Price and /::,Yield and /:, 

Fibre Diameter for both appraisers were calculated. The lots were 

divided i~to fine, medilllTl and coarse groups on the bas is of the buyers' 

estimates of quality number and the regressions of /:, Price on the four 

parameter differences ca lculated for all wool, for each fineness group 

and for each group by year. These results are sunnnarised 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 Cormnission; 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 Coe fficients and their St.::i.nda rd Errors 

Buyers Brokers 

No. Yield Fibre No. Yield Fibre 
Wool Type of Difference Diameter of Difference Diameter 

Lots Difference Lots Difference 

All Wool: 2246 -. 0812;'ddo'; -.0046 1946 - • 0 6 64 -l;;'dd; -.0046 

s.e. .0084 .0062 .0093 ,0042 

Fine Wool: 723 -. 0048 -.0124 489 -.0143;';;'; -.0129 

s.e. .0119 .0091 .0144 .0068 

Medium Wool: 766 - . 05 31 ;b'd; -. 0555;'; 712 - • 0742 ;'o'd;;'; -.0153 

s.e. .0143 .0254 .0149 ,0264 

Coarse Wool: 758 -, 0731·,'do'o'; -.0058 74L~ - . 0 7 6 y..;; ; ';;'; -.0002 

s.e. .0145 .0067 .0138 .0043 

6;'~ denotes p < .1%; .,.,.,., denotes p <. 05%; .,.,.,.,..,., denotes p <. 01%; 

;'o',-.,'d• denotes p <. 001% 

Over the same period there is no evidence to suggest that the 

ap~raisers' 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 ec0nomic 

circ·umstances (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 response 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. 



FIG. 3. Buyers' yield difference CV1d weighted average price difference by sale. 
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FIG 3A. Brokers ' yield difference and weighted averagLprice difference by sale. 
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As appraised quality numbe r decreases so the size of the yield­

dif ference regression coefficients increases (negat ively) and they 

bec ome more significant. This i mplies that thi s up and / or do,m grading 

effect becomes more pronounced as wool becomes coarser . It has 

previ ously been shown in Section 4 . 3 . 2 that appraisers tend to under­

estimate the yield of coarse woo l s . These two results su gges t tha t this 

unde r-yie l ding affect will be even more pronounc ed when prices are 

fallin g . 

Within seasons and types, previous observations are, in gene ral, 

supported, except for the trend in the size and significance of 

regress i on coefficients for the brokers' yie l d differences . Thes e get 

smaller rather than larger and less r ather than more significant as 

coars eness increases but, again , the trend is not significant (see tabl e 

4 7). 
TABLE 47 

Regressi on Coefficients and their Standar d Errors 

Buye rs 

No. Yield Fibre 
Season /Woo l Type of Di fference Diameter 

Lots Difference 

1968 / 69: Fine 294 - . 0585>'<">'< - .0065 

s.e. .0222 .0221 

Medium 254 -. 0641>'< -.074 7 

s.e. .0315 .0561 

Coarse 264 -. 0660>'< .0054 

s.e. .0311 .0097 

1969/70: Fine 176 .0153 .0058 

s.e. .0213 .0434 

Medium 257 -.0337 - • 02 30 

s.e. .0228 .0403 

Coarse 265 -. 0632>'< -.0166 

s.e. .0252 .0114 

1970/71: Fine 253 .0087 -.0092 

s.e. .0127 .,006 7 . 
Medium 253 -.0504** -.0451 

s.e. .0189 .0365 

Coarse 229 -. 0538>'-.'* .0432 

s.e. .0192 .0293 

* denotes p <. lio; 'id< denotes p <. 05/o; 
***"'" denotes p < .001% 

Brokers 

No . Yield Fibre 
of Difference Diameter 

Lots Difference 

176 .0454 .0001 

.0295 .0223 

236 -. 0997>'<""1'< -.054& 

.0331 .0583 

262 - . 0785>'<>'< .0272 

.0269 .0226 

115 .0023 .0249 

.0311 .0455 

246 -. 0490>'< .0256 

.0235 .0149 

261 -.0490 -.0075 

.0261 .0054 

198 .0116 -.0042 

.0142 .0048 

230 -. 0674*"'" .0039 

.0209 .0374 

219 -. 0496* .0086 

.0196 .0071 

*** denotes p<.01% 



Within se9sons, there is some evidence to suggest that the 

regression coefficients for the buyers' yielJ differences decreased 

over the three-yea r period . Th:i.s would imply, as far as the buying 
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firm was concerned> th&t the up grading and/or dClwn grading effect became 

less pronounced over time. Similar ly, a trend in the brokers 1 yield 

difference regression coefficients can also be identified (a lthough 

_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 do,~1 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 genera l, 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 genera~ wool prices fell continuously over the period 1968/69 

to 1970/71, but at a decreasing rate. Howeve r, at the end of the 

1970/71 season 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 estima tes of yield. From Fig. 6 it can 

be observed that the curve of the buyers 1 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. Aver!!Qe monthly wool J)rices: fine, medium and coarse wools. 
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FIG. 6A. Brokers' yield difference by sale, 1968/69. 69/70. 70/71. 
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However, the upward trend in prices which follo\~ed this period is 

reflected in coarse wool prices but not in med ium or fine wool prices 

(although the fall in medium wool prices is much less in 1970/71 than 

in the two previous seasons). Thus , it is possible that coarse wool 

prices are a more sensitive indicator of changes in demand than medium 

or fine wool prices. This would explain why the upgrading and/ or 

downgrading effect appeared to become more pronounced as coarseness 

increased. 

Within-quality groups between -centres the following observations 

about the relationship between yield and fibr e diameter differences 

and weighted average price difference can be made: (see tables 48 to 50). 

For the three fine wool centres, Christchurch, Timaru and Dunedin, 

the only significant regression coefficients are in Christchurch for 

the buyers ' yield difference and in Dunedin for the brokers' yield 

difference. These coefficients are , however, ~itive and not negative. 

A positive coefficient implies that, as prices fall the difference 

between measured and appraised yield decreases, and vice versa as prices 

rise. 

From the brokers ' point of view it is possible to explain this 

observation by hypothesising that the brokers upgraded their yield 

apprais als when prices were falling (as they were over this period) 

in ord er to impress the buyers. If this is true and it occurred in 

Christchurch as well as in Dunedin (the regression coefficient for 

brokers' yield difference in Christchurch is quite lar ge , i.e. 0.0463, 

but not significant) then it is pos sible that the buyers' yield estimates 

were affected by this action on the part of the brokers. This would partly 

explain the positive coefficient for the buyers' yield difference in this 

centre. 

An explanation as to why appraisers' yield differences (or fibre 

diameter differences) should increase as prices move upwards is difficult 

to find. 

For medium wool, the regression coefficients for buyers' yield 

difference are negative and significant in Napier, Timaru and Invercargill, 

and for brokers' yield difference i~ Napier and Invercargill . The 

coefficients for the buyers' fibre diameter difference are also 

significant in Wanganui, where B is positive, and Timaru, where B is 

negative. 
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For coarse wool, the coefficients for buch buyers ' and brokers ' 

yield difference are negative and significant in Wellington and 

Invercargill . The coefficient for the buyers 1 fibre diameter difference 

is significant but positive in Auckl and, while a similar situation exists 

for the brokers 1 fibre diameter difference in Napier . 

From these results, which are summarised in tables 48 to 50, it iE 

difficult to draw meaningful conclusions about the relationship between 

yield and fibre diameter difference and price changes within-wool-groups, 

between-selling-centres. The hypothesis, that appraisers downgrade 

and/or upgrade their estimates of yield and fineness in response to 

changing economic circumstances, is supported by negative, significant 

regress ion coefficients in various centres but there is no obvious 

pattern. For coa rse and medium wool at least, this effect appears to 

be strongest in Invercargill, but also occurred in Napier , Wellington 

and Timaru . 

In some centres the regression coefficients for yield and fibre 

diameter difference were significant and positive, implying that 

appraisals increas ed relative to measurements as prices fell and vice 

versa as prices rose. It is suggested that this is partly explained 

by attempts ori the part of brokers to impress buyers in times of 

declining demand, attempts \vhich also i n fluenced the buying firm 's 

estimates. 

TABLE 48 

Regression Coefficients and their Stand ard Errors 

FINE WOOL Buyers Brokers 

No . Yield Fibre No . Yield Fibre 
Centre of Difference Diameter of Difference Diameter 

Lots Difference Lots Difference 

Christchurch 268 . 0644~'~-ldd( .0405 149 .0463 -.0399 

s.e. .0183 .0536 .0331 .0525 

Timaru 87 -.0122 .0104 67 .0079 .OOll 

s.e. .0192 .0151 .0219 .OllO 

Dunedin 335 .0043 -.0049 252 .0692**1( -.0079 

s.e. .0169 .0097 .0183 .0074 

*-1(*'~ denotes p<0.001% 
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TABLE 49 

Regression Coefficients and their Standard Errors 

MEDIUM WOOL Buyers Brokers 

No. Yield Fibre No. Yield Fibre 
Centre of Difference Diameter of Difference Diameter 

Lot s Difference Lot s Difference 

Auckland 12 9 -.0229 -.0045 127 -.0387 .0392 

s.e. .0230 • 0239 .0210 .0344 

Napier 111 -.05471' -.0084 94 -. 0552''' -.0176 

s.e. .0209 .0345 .025 8 .0334 

Wanganui 59 -.0539 .1176''' 54 -.0065 .0890 

s.e. .0316 .0476 .0272 .0448 

Wellington 70 -.0147 -.0357 66 -.0313 .0053 

s.e. .0186 .0402 .0214 .0035 

Christchurch 105 .0192 -.0319 99 .0213 -. 0640 

s.e. .0363 .0840 .0437 .0863 

Timaru 100 -. 0321"' -. 0873"' 98 .0163 -. 0586 

s.e. .0152 .0348 .0189 .0410 

Dunedin 140 .0184 -.0167 130 .0467 -.0343 

s.e. .0263 .0516 .0289 • 0593 

Invercargill 52 -.1032•h'd;; .0807 44 -.108l*"k .0340 

s.e. .0291 .0633 .0314 .0623 

*denotes p<.1%; ** denotes p <. 05%; 

..... 
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TABLE 50 

Regressi on Coefficients and the i r Standard Errors 

COARSE WOOL Buyers Brokers 

No. Yield Fibre No. Yield Fibre 
Centre of Difference Diameter of Difference Diameter 

Lots Difference Lots Difference 

Auckland 180 -.0258 • 1091 'l'd;;'; 178 -. 0239 .0074 

s.e. .0197 .0276 .0178 .0043 

Napier 130 -.0241 .0032 128 -.0009 • 0707;'(";'; 

s.e. .0231 .0095 .0195 . 0267 

Wanganui 91 .0461 . 0032 89 .0336 .0090 

s.e. .0258 .0075 .0260 .0050 

Wellington 102 -.0378>'• .0050 102 -. 036 7;'; .0085 

s.e. .0181 .0071 .0166 .0045 

Christchurch 52 .0754 -. 0846 51 .0450 -. 0386 

s.e. .0541 .1337 .0612 .0254 

Timaru 52 -. 0345 .OOll 46 .0031 -.03ll 

s.e. .0221 .0102 ,0269 .0495 

Dunedin 84 .0695 .0388 83 .0685 .0082 

s.e. .0475 .0757 .0456 .0153 

Invercargill 67 -.0705"'""' .0075 67 -. 0812-,''* -.0023 

s.e. .0?..60 .0072 .0297 .0101 

* denotes p < .1%; ** denotes p < . 05%; -k-Jd: denotes p < . 01% 
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4.4 OBJECTIVE MEASUREMENT, TOTAL I NCOME AND THE EQUITY OF I NCOME 

DISTRIBUTION: 

Outline: 

It has previously been suggested that, on average, appraisal 

errors are randomly distributed. 
28 

Thus valuations based on objective 

measurement would not affect the total income of wool growers. The 

entire income of individual growers would, however, be altered acco.rding 
29 to the direction of appraisal bias. Recent work by Tier and Shepherd, 

however, has indicated that a premium may exist for pre-sale tested 

wool; implying that, as well as promoting more equitable inc ome 

distribution, objective measurement could also increase the sum of all 

growers' incomes. 

In this section, the ex pected returns to the wool industry from 

valuations based on measured yield and fibre diameter are compared 

with the returns expected from valuations based on appraisal, and the 

questions of total income and income distribution investigated. 

4.4.1 Introduction: 

At this point it must be made clear that this section is based 

on a number of important assumptions and generalisations. These should 

be kept in mind when interpreting the results and making conclusions 

from them. These assumptions are as follows: 

1. That objective measurement of greasy wool features is an 

appropriate basis for selling wool. 

2. That the buying firm's apprais a ls are those on which the lot 

prices are based. This is not necessarily true; the buying firm's 

appraisals may or may not agree with those of the buyers who actually 

bought the lots. 

3. That the situation for binned lots can be generalised to all 

modes of offering. There is evidence to show that binned lots sell at 

a discount compared to other modes of offering because of conservative 

valuations from buyers of binned woo1. 30 Binned lots are more variable 

28. Whan, R.B. and Moffat, D.H.; 
and Tested Yields for Greasy 
59: 1, p. 39' 1968. 

"Some Differences Between Estimated 
Wool Sold in Australia", J,Text.Inst., 

29. Tier, T,J. and Shepherd, M.A.; "An Analysis of the Price Premium 
Paid for Pre-Sale Tested Greasy Wool", Quart.Rev.Agric.Econ., 
25:1, p.50, 1972. 

30. B.A.E.; Economics of Bulk Classing of Wool, Wool Economic Research 
Report No.2, August, 1960. 
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than comparable growers' lots and buyers have difficulty estimating 

yields and fibre diameters of wools from different sources. Buyers 

also allow for a greater moisture content in rehandled wool. 

On the basis of these facts alone the valuation of binned lots 

on the basis of objective measurement could be expected to result in 

a net gain to growers in general . The same cannot, however, be said 

for growers~ lots and other modes of offering. 

4. That the value of an additional percent of measured yield 

is the same as that of an additional percent of appraised yield, and 

similarly for an additional unit of fibre diameter and its appraised 

equivalent. 

5. That the value of an additional percent of yield or micron 

of fibre diameter calculated in this analysis from data for the 

1968/69, 1969/70 and 1970/71 seasons can be applied to other seasons. 

In a season such as 1972/73, when demand was high, the values 

could be expected to be higher, for example. However, the order of 

these coefficients would not be expected to change significantly 

between seasons. 

6. That the sample distributions used are an accurate repre­

sentation of the bulk of the clip. 

7. This analysis is only concerned with six buyer-appraised 

quality numbers. These quality numbers represent 66% of the wool sold 

at auction in New Zealand during the 1971/72 season, (based on Wool 

Connnission appraisal; see table 51). Any figure estimating the total 

cost/gain to the wool industry from objective measurement based on this 

proportion of the total clip is liable to error on this count. 

8. That the cost of pre-sale testing is ignored. 

4.4.2 Objective Measurement, Total Income and the Equity of Income 

Distribution: 

From Chapter Three, Section 3.2.2, the partial regression coefficients 

for buyer yield and buyer average quality number are: 
,. 

buyer yield: . fl = 0.43 
,. 

buyer average quality number: 0 = 1. 33 

That is, on average, one percent of yield is worth 0.43 cents 

per pound (0.95 cents per kilo) to the buying firm, and one unit of 

quality number worth 1.33 cents per pound (0.604 cents per kilo). 
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Using these coefficients and the distributions of buyer-appraised 

yield about mea..Jured yield and of measured fibre diameter within buyer­

appraised quality numbers ( given in t ables 2L~ and 30) the costs and gains 

from under-and over-appraisal were calculated. 

These costs and gains were calculated simply as : ~. f} C. P. 
l. l. l. 

where: 

c. = 
l. 

the percentage by which a lot is over- or under-yielded, 
or the nUi11ber of quality nl.llllber units by which a lot is 
over- or under-appraised; 

P. the proportion of lots in category C .. 
l. l. 

For each of the buyer-appraised quality numbers: 58's, 56's, 52's, 

50 1s, 46/48 1s, 44/46's; the total loss /gain from valuations based on 

measured yield and fibre diameter were calculated. These calculations 

and their results are given in tables 52 and 53. 

TABLE 51 

Qualities of Greasy Wool Sold at New Zea land Auctions 

1971/72 Seasons 

Quality Group Metric lo of 
Tons Tota l Sales 

60/64 IS and up 2,134 1. 3 

60's 1,291 0.8 

58/60's, 58 1 s and 56/58's 10,561 5.5 

50/56's and 56 1 s 12,816 6.8 

52's 6,885 3.3 

50's 12,283 6.3 

48/50 1 s 20,268 10.0 

46/50's and 48 1 s 47,260 22.0 

46/48 's 56,233 26.0 

44/46's and lower 39,445 18.0 

Total 209,174 100% 

Source: New Zealand Wool Corrnnission; op.cit. 
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TABLE 52 

The Equity of Income Distribution with Valuations Based on 

Measured Yield 

Gain From Loss From Total Gain Metric Tons Total Gain 

Quality Buyer Buyer Per Kil o Sold in To Wool 

Number Under- Over- From 1971/72 Industry 
Yielding Yielding MeasuremE:nt Season From 
(c / kilo) (c/kilo) Measurement 

58/58 .0593 .4664 -.4071 10,56la -$ 42,430 

56/56 .0906 .3334 -.2428 12,816b -$ 31, 113 

52/52 .1687 .2523 -. 0836 6,885 -$ 5,757 

50/50 .1775 .2115 -. 0340 12,283 -$ 4,178 

46/48 . 3624 .0836 .2788 5 6 '2 33 $209,266 

44/46 .4185 .0464 . 3721 39,455 $146,828 

$272,616 

a. 58's 58/60's and 56/5 8 ' s 

b. 56's and 50 / 56 's 

TABLE 53 

The Equity of Income Distrib ut ion wi th Valuations Based on 

Measured Fibre Diameter 

Quality 
Nt.nnber 

58/58 

56/56 

52/52 

50/50 

46/48 

44/46 

Gain From Loss From Total Gain 
Buyer Buyer Per Kilo 
Under- Over- From 

Appraisal Appraisal Measurement 

.4252 .2126 .2126 

.3163 .3323 -.0160 

.4822 .3852 .0970 

.5698 .2397 .3301 

• 3848 .4442 -.0594 

.4513 .2029 .2484 

a. 58's, 58/60's and 56/58's 

b • 5 6 ' s and 5 0 I 5 6 ' s 

Metr ic Tons Total Gain 
Sold in To Wool 
1971/72 Industry 
Season From 

Measurement 

10 ,561 a $ 22 ,454 

12 ,816b -$ 2 ,043 

6,885 $ 6, 674 

12,283 $ 40,536 

56,233 -$ 33,408 

39,455 $ 97,994 

$132 ,207 
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At present buyers (and brokers) tend to over-estimate the yield 

of fine wools /low yielding wools and under-estimate the yield of coarse 

wools/high yielding wools. The amount by which extreme yields differ 

from the mean is also generally under-estimated . 
31 

For the New 

Zealand clip, when the proportion of coarse and fine lots is taken into 

account, it is possible that net returns based on measured yield would 

be higher than those based on subjective yield appraisal, for binned 

wool at least. 

From table 52, growers whose wool was 50 1 s or finer would have 

suffered a financial loss from valuation based on measured yield. 

The size of this loss increasing as quality number increases. On the 

other hand, growers whose wool was 46 /48 1 s or coarser would have 

benefitted financially, with the profit increasing as quality number 

decreases. When the volume of wool of different quality numbers sold 

is taken into account, then the net affect would have been a gain to 

the industry of some $272,000. 

In the case of fibre diameter, there is no identifiable pattern 

of over- or under-appraisal. Table 53 indicates that growers of 56 ' s 

and 46/48's would have lost money from valuations based on objective 

measurement of fibre diameter, while growers of 58's, 52's, 50 1 s and 

44/L~6 's would have profitted. 

The net affect, after considering the volume of each quality 

group of wool sold, would be a net gain to the ind ustry of $132,000. 

Thus, the total profit to the wool industry from objective measurement 

of yield and fibre diameter for these six qual ity numbers in one season 

would have been just over $400,000. 

It is important at this stage to recognise what this figure of 

$400,000 means. It is an estimate based on several critical assumptions. 

Never-the-less, the effects of relaxing these assumptions can be 

postulated and related to the total net gain figure calculated here. 

The three critical assumptions are: 

1. That the buying firm's appraisals are those on which the lot 

prices are based. 

2. That the situation for binned lots can be generalised to all 

modes of offering. 

3. That results representing 66% of the wool sold at auction 

can be extrapolated to the total volume sold at auction. 

31. See Sections 4.2.2 and 4.2.3. 
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It is considered that the remaining assmnptions are justified 

and that the cost of pre-sale testing is ignored. 

As Whan and Richardson
32 

point out, in an ascending auction such 

as a wool auction each lot is sold to the hi ghest bidder (i.e. the one 

with the largest positive error; assuming identical limits) at, or one 

bid above, the second highest valuation . Since the buying firm in 

this analysis was not the purchaser of all the lots cons idered here 

there is likely to b e error introduced into the analysis at this point. 

For the lots on which the buying firm was outbid, either its 

buying limits or its appraisals of yield and /or quality number were 

less than that of the purchaser. In those cases where the latter 

occurred it is impossible to s ay whether hi gher or lowe r prices would 

have resulted from valuations based on objective measurement , since 

the purchaser's appraisals could have been higher or lower than the 

measured values. However , it can be said that this situation would 

tend to reduce the value of over-appraisal and increase the cost of 

under-appraisal; thus the effect of not using the true purchaser's 

appraisals is to inflat e the value of the total net gain calcul ated 

in this section above its true value. 

As previously explained, binned lots tend to be more cautiously 

appraised (particularly with regard to yield) and valued than other 

lots. Thus, inferring the same de gree of under-appraisal to all modes 

of offering also inflat es the val ue of the total net gain above its 

true value. This effect is governed by the percentage of binned lots 

offered. In 1971/72 this percentage was 34%, so, for the remaining 

66% of lots offered as growers' lots, interlots or reclassed lots, 

the benefit from objective measurement would not be as great as 

indicated from these results for binned lots. 

The total profit figure c alculated in this analysis is based 

on a sample of lots representing 66% of the total sales at auction 

during 1971/72. Of the remaining 34%, 22% were 46/SO's and 48's, 

10% 48/SO's and 2% 60's and higher. Considering the pattern of yield 

appraisal for different quality numbers, it is reasonable to assume 

that a large proportion of these lots would be under-yielded. Thus, 

for yield, the total net gain over the entire clip is likely to be 

~ than proportionately higher than the profit calculated for 66% 

of the total. For fibre diameter it is impossible to say whether or 

not lots with quality ntm1bers not considered here are likely to be 

over- or under-appraised. 

32. Whan and Richardson; op.cit. 
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Thus, the effect of two of the three main assumptions in this 

section is toinflate the value of the total net gain to growers above 

its true value. The effect of the other main assumption is to under­

estimate the net gain over the whole clip. On balance, the conclusion 

that can be drawn from these conflicting forces is that there would 

have been a net increase in returns to th€. wool inclustry from valuations 

on the basis of objective measurement of yield and fibre diameter. 

This conclusion is supported by Australian work discussed 
33 34 

previously in Chapter Two. Tier and Shepherd, for example, 

found a statistically significant premium of 1.32 cents per pound 

paid for pre -sale tested wool over untested wool. The authors suggest 

that as more testing is done prior to sale, the impact of the factors 

leading to a premium for tested wool may decline owing to the 

correction of bias in visual apprais a l. However, the constant value 

associated with the price premium can be expected to increase as more 

pre-sale testing is done and buyers are able to amalgamate complete 

mill consignments on the basis of test certificates. 

The question of whether or not the increase in returns for tested 

wools would be sufficient to offset the cost of testing rema ins to be 

investigated. At the time of Tier and Shepherd's experiment (1971) 

the cost of testing was estimated at 1.13 cents per pound; less than 

tLe premium for tested wool. 

It must also be remembered that this analysis does not include 

the potential cost saving benefits from objective measurement when 

combined with sale by small sample. A marketing system based on pre­

sale testing and sale by small sample or description could ~educe 

marketing costs through more efficient clip preparation, transportation, 

handling, storage and selection mill lots.
35 

For the Australian wool 
36 market, Whan estimates these cost saving benefits at $17.90 per bale, 

independent of the possible increase in returns from pre-sale testing. 

33. See Chapter Two, Section 2.6.2. 

34. Tier, T.J. and Shepherd, M.A.; "An Analysis of the Price Premium 
Paid for Pre-Sale Tested Greasy Wool", Quart.Rev.Agric.Econ., 25:1, 
p.50, 1972. 

35. The general implications of pre-sale testing and sale by sample and 
an indication of the associated costs and benefits is given in: 
Whan, R.B.; "Potential Savings from the Sale of Wool by Sample and 
Measurement", Quart.Rev.Agric.Econ., ·24:4, p.206, 1971. 

36. Whan, ibid. 
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Regardless of the financial benefits or otherwise from pre-sale 

testing, the fact remains that objective measurement would ensure that 

wool desired by the trade be rewarded accordingly . Growers whose wool 

was lower yielding and /or coarser than it looked would no longer profit 

at the expense of growers whose wool was higher yielding and/or finer 

than it appeared and who, at present, are being penalised for it. 



CHAPTER FIVE 

SUMMARY AND CONCLUSIONS 

5.1 I NTRODUCT ION: 

The five major objectives of this thesis , first stated in 

Chapter One, were: 

145 

a. To isolate the sources of binned wool price variation and 

to detennine the extent to which these prices are explained by 

apprais ed and measured greas y woo l characteristics. 

b. To determine t he relative econ~nic importance of greasy 

wool characteristic s for binned wool. 

c. To examine the relati onships between appraisals and between 

appraised and measured b inned wool charac teristics . 

d. To investi gate the effect of economic circ umstances on 

appraisal. 

e. To examine the effect of objective measurement on the 

equity of income dis tribut ion among growers . 

This chapter s unnna rises the resul ts of study based on these 

objectives and concludes with an appraisal of the implications of 

these results for the woo l industry. 

5.2 SUMMARY AND CONCLUSIONS : 

Of the total pr i ce variation of a sample of wool types, 60/o was 

accoun ted for by the between-types source, 20% by the within-types 

between-s easons source and 5%, 13% and 5% r es pective ly by the within ­

seasons between-centres, within-centres between -sales and within-sales 

between-lots sources. This analysis thus attempts to quantify the 

sources of variation of binned wool prices . 

The size of the between-seasons, bet,veen -centres and between-sales 

sources is not necessarily an indication of an inefficient market. 

Provided this variation can be explained in terms of easily identifiable 

changes in the general price level then it is acceptable. If, however, 

this variation is random, as the Wool Marketing Study Group has suggested, 

then the market is inefficient because prices do not reflect 'true' 

market value and growers cannot accurately interpret the market's 

requirements. 
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The problem with the approach used in this type of analysis is 

that the demand effect is confounded by the appraisal effect (the 

assumption being that all lots of the same type are identical). 

Thus an attempt was made to estimate the size of the appraisal source 

in the variance of prices for lots of the same type. 

The estimate of the variance within-types between-appraisers was 

0.6 cents per pound clean, however, this value was not significant 

and contributed less than 1% to the total price variation. This result 

undoubtedly underestimates the size of this source of price variance 

because of the use of regression in estimating appraisers' valuations. 

Hence, a modified estimation technique was suggested. 

Investigat ion of the within-sale between-lot source of price 

variation confirmed the hypothesis, that the appraisers closest to 

purchase (in this case the buying firm's appraisers) should explain 

most of the variation of prices from their monthly average, and 

measured data least. The respective multiple correlation coefficients 

for the buying firm, the brokers and the measured data were 0.75, 0.72 

and 0.5 7. 

For yield, a one percent increase in the buying firm 's appraisal 

would have resulted in an increase of 0.40 cents per pound greasy in 

DMAP (Deviation from monthly average price). The same increase i n 

brokers' yield appraisal and measured yield would have inc reased DMAP 

by 0.41 cents per pound and 0.09 cents per pound respectively. 

A one unit increase in appraised qua lity number was worth 1.31 

cents per pound on the basis of the buyers' appraisals and 1.35 cents 

per pound on the basis of the brokers' appraisals. A one micron increase 

in measured fibre diameter would have decreased DMAP by 1.25 cents per 

pound. 

The sign and size of these coefficients for yield and fineness 

are readily explainable in terms of the processing importance of these 

two characteristics. 

Although the effect of fibre diameter spread on processing 

performance is negligible, except in extreme cases, a 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. 

In textile manufacturing, increasing staple length is desirable 

provided it does not mean a change in the system of processing or that 

it does not interfere with the performance of machinery. For the lots 

analysed in this study, an increase of one inch in average 
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buyer-appraised staple length would have incLeased DMAP by 0.89 cents 

per pound. The same increase in average broker-appraised length or 

measured length would have increased DMAP by 0. 70 cents per pound and 

2.02 cents per pound respectively. However, the size and level of 

significance of these coefficients is probably due mainly to the strong 

association between length and yield rather than to a direct effect of 

length on sale price. 

Recent research has discounted traditional belief in the importance 

of uniformity in fibre length and it is now accepted that there is an 

optimum fibre length distribution for best spinning perfonnance and yarn 

properties. A unit increase in buyer-appraised staple length range 

would have reel uced DMAP by 0. 7 5 cents per pound and the fact, that 

length variation does ha,1e an important influence on price, is confirmed 

by the observation that a one unit increase in measured length standard 

deviation would have reduced DMAP by 7.24 cents per pound. However, 

for the lot s analysed, a similar change in the brokers ' appraisal of 

staple length ran ge would have had no significant effect on DMAP. 

This suggests that the brokers were unable to effectively appraise a 

parame ter of economic importance to one particular buying firm, 

The implication of this result is that less length variation 

would have been desirable. However, this situation may be a refleci:ion 

of the long held belief in the desirability of staple length uniformity 

r ather than a reflection of the processing importance of length 

variation. 

In terms of their relative economic value to appraisers,average 

quality number was found to be approximately three times as important 

as yield which, in turn, was approximately twice as important as 

average length. Quality number range and staple length range were 

relatively unimportant. 

The relative economic importance of the five fleece characteristics 

concerned was similar for both the buying firm and the brokers, except 

that the buying firm attached relatively more importance to features 

other than quality number. 

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. 
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wool features, in fonna tion on the rel a tive economic value of alte rnative 

characteristics at least enables growers and breeders to concentra te 

on those characteristics held to be important. 

Over a six-111onth period during the 1969/70 season , the economic 

importance of yield to the buying firm and the broke rs appeared to 

dee rease sharply . If this was in fact th e case then it represent s an 

anomalous situation, since yield is a fundamental processing property, 

second in economic importance only to qua lity nw11ber. The explanation 

of this phenomenon clearly requires fur t her investiga tion but, regard­

less of its cause, this situation illustrates the problem currently 

faced by growers in interpreting the value of their clips and the 

requirements of the wool trade. 

Comparisons between the means of appraised and measured 

characteristics revealed no si gnificant differences. This indicates 

that, on average over a large number of lots, there is close agreement 

between the buying finn 1 s and brokers' appraisals and between appraisals 

and measurements of the same characteristics. Howeve1:, correlation 

coefficients show that , on individual lots, the agreement between 

appraisers is less sat is factory and , individually, their estimates 

may be in error when c ompared to measured data . 

This latter observation was confirmed by examinat ion of the 

distributions of appraised yield about measured yield and measured 

fibre diameter within appraised quality numbers. For the buying firm, 

only 10% to 16% of their yield appraisals a greed with the measured 

value while only 20% to 35% of measured fibre diameters fell in the 

quality number range assessed by the buyers. Similarly, for the 

brokers, only 10% to 25% of their yield appraisals and 15% to 40% 

of their quality number appraisals were 'correct'. 

Furthermore, these appraisal errors were not necessarily random, 

Although there was no identifiab°le pattern of over- or under-appraisal 

by brokers or the buying firm for fineness, there was a distinct trend 

in over- and under-yielding. Appraisers clearly tend to over-estimate 

the yield of fine wools and under-estimate that of ~oarse wools. As 

far as yield is concerned it was found that appraisers also tend to 

appraise towards the mean so that high yielding wools (which tend to 

be coarse since there is a strong positive association between yield 
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and fibre diameter) are generally under-yielded and low yielding wools 

(which tend t0 be fine) over-yielded. 

Thus, while in total appraisal errors may cance l out and total 

revenue to growers is possibly unaffected , the equity of income 

distribution among .individual growers is not . The nature of binned 

lots , c ontaining as they do wool from a number of different sources , 

ensures that there is a good chance tha t the brokers ' and buyers ' 

estimates of yield and fineness will be close to the actual averages 

of these characteristics. However , growers whose woo l is low yie lding 

and/or coarser than it looks will benefit financially at the expense 

of growers whose woo l i s high y i elding and /or finer th an it appears. 

In addition , the possibility of variation in brokers ' and buyers' 

appraisals means that growers may be forced to make il l informed 

j udgements about the textile ind ustry ' s qua lity requirements . 

Examination of the impact of economic circumstances on appraisal 

re vealed that both the buyers and the brokers signif icantly up or 

downgraded their estimates of yield over the period 1968 / 69 to 1970/71 . 

in response to changing prices. This effect became more pronounced as 

coarseness increased but appeared to decrease over time . There was 

no ev idence to suggest a simi l ar situation for the appraisers ' estimates 

of fineness , however . 

It is s uggested that the explanation of this phenomenon from a 

buyer ' s point of view is that, when demand is declining and prices are 

falling, he can become more cri tical in his appraisal and so downgrade 

wool without fear of being caught with forward orders which he is unable 

co fill . When demand is increasing and prices are rising , increased 

competi tion does not allow the buyer to be so cri tical if he is to fill 

his orders, hence there is an incentive for him 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 becrnne more or less 

critical in their classing as prices fall and rise. 

This hypothesis is well supported by actual wool prices for the 

1968/69, 1969/70 and 1970/71 seasons and the patterns of yield appraisal 

over this period. 
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Finally, an attempt was made to quantify the effect of objective 

meas urement on the sum of all growers' incomes and the equity of income 

distribution among growers. For six quality numbers, during the 1971 /i2 
season, valuations based on measured yield and fibre diameter would not 

only have altered income distribution so that wool desired by the trade 

was rewarded accordingly, but would also have increased total returns 

to the New Zealand wool industry by some $400,000 . The validity of 

this figure for total net gain to the wool industry from valuations 

based on objective measurement should be treated with some caution since 

it is based on severa l critical assumptions. Never-the-less there is 

no doubt that objective measurement would have improved the equity of 

income distribution among growe rs. 

5. 3 IMPLICATIONS FOR THE NE\\f ZEALAND WOOL INDUSTRY : 

An efficient market is one which accurate ly reflects the current 

value of individ ual sale lots. In such a market the value of sale lots 

would be well known and any unexplained price variation would be small. 

However, this thesis provides ample evidence to support the conclusion 

that, measured by these criteria , the present wool auction system has 

many inefficiencies. 

Not only does it frequently f ail to accurately translate the 

wool t ext ile industry's quality requirements into price, but random 

price fluctuations which occur obscure trends and eliminate premiums 

paid for special qualities of wool. Thus, a grower who is attempting 

to improve his clip gets a very poor guide , in terms of prices receivec.1, 

as to the direction in which changes should be made. 

The income of both buyer 's and growers is subject to risk as a 

result of random price variation in the market. This risk contributes 

to buyers' costs and creates an uncertain environment for farm 

development. 

In addition, appraisal errors, which are often biased in one 

direction or another, disturb the equity of income distribution among 

growers and may even result in a loss in growers' total income. 

Much of the inefficiency of the present wool market is due to the 

fact that subjective standards are used for appraisal and that these 

standards are only loosely associated with the important textile 

properties of wool. 
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For example, at present wool buyers pay higher prices for more 

highly crimped wools irrespective of their 1L1ean fibre diameter , in 

spite of the fact that it is diameter and not crimp which is important 

in processing. This situation only serves to emphasise the need for 

the introduction of objective measurement of important processing 

properties into wool marketing . 

Pr ovided confidence exists in the reliability of objective 

measurement , pre-sa l e sampling and testing would provide a basis f or 

the va l uation of wool that is impartial, subject to l ess error than 

one based on subjective appraisal, and one that identifies the wool 

properties that are valuable to processors. More specifical l y, t he 

use of objective test results for valuing purposes could lead to : 

1. Large savings in woo l handling methods through sale by small 

sample and, eventuallY, sale by description alone. 

2 . A decrease in unexplained wool price variation by the 

r emova l (or, at least , the substantial reduct ion) of the appraisa l 

c omponent of valuation , and hence a reduction in the error of 

estimation on individual lots . 

3. Better informed response from growers to the wool text ile 

i ndustry 's requirements. 

4. A more equitable distribution of income among wool growers 

and possibly an increase in auction prices for wool . 

S. A reduction of buyers ' risk associated with the purchasing 

a nd proc e s sing of gr easy wool, 

6. Ec onomic s i n proces sing by the s e l ection of mill l ots on the 

b as i s of objective measurement . 

7. El imination of the uncertainties caused by changes in the 

mois ture c ontent of wool dur ing storage and a dec reas e i n buyer 

discrimination against b inned and blend ed wool s . 

8. More e ff icient wool classing a nd she e p select ion pr ogrammes. 

If large -scale testing was i nt roduced, it would be expected tha t 

the unit cost of sampling and laborator y work would be red uc ed. In 

particular , the handling charges t hat n ow f orm the main c omponent of 

the cost of tes t i n g would be red uced by s ampling all bales as they 

arrive at brokers' stores. 

It is only a matter of time before the outstanding technical 

problems assoc i ated with ob jective meas urement are solved. Thus, the 

only obstacle to the introduction of objective measurement lies in gaining 

the confidence of buyers and sellers in the new me t hods inv olved. 
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Centre/Sale (1968/69) 

Buyer Yield 

Broker Yield 

Sale Price 

Centre / Sale (1968/69) 

Buyer Yield 

Broker Yield 

Sale Price 

APPENDIX A. 

TA3LE A. l 

Standard Deviations of Appraised Yield Rnd Pr i ce 1968/69 Season 

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

5 . 08 4.60 4.26 3 .02 2.94 3.09 4.20 3.2 8 4.55 5.87 4.81 2.97 3 . 06 4.30 4 . 02 4. 70 3. 18 4. 72 3. 19 3.05 5.13 4 . 78 4.64 3.74 4.67 5.13 4 . 53 3.08 

5 .5 6 4 . 86 5 .09 3.43 3.34 3 . 10 4.18 3.58 4.03 5.47 5.34 2.87 2. 79 4 .44 3.52 5 01 2 . 58 5.56 3.17 2 . 58 4. 76 4.46 5.18 3.46 3 . 90 5.29 3.23 3.25 

7.94 6.59 5.67 5 .49 5.81 3 . 85 5.11 4.08 6.10 5.68 6.95 4 . 42 3.51 4.51 3.68 6.35 5.37 7.41 4.56 3.44 4.87 4.43 7 .66 3 .76 6.04 4 . 96 5.413.78 

4:5 6:4 3:5 5:6 1:6 2:6 7:6 4:6 8 :6 l: 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 4:8 8:8 2:9 1:10 

4 .43 2. 75 3.34 4 . 67 5 .30 3.62 4.65 4.91 3.55 5.56 4.49 3.67 3.37 4.55 4.56 4.54 5.41 4.58 3.63 5.05 4.28 5 .38 4.53 3.40 7.65 2 . 97 7.80 5. 71 

4.39 2.03 3 . 39 4 .17 5.35 3.15 4.92 4 . 76 3 . 04 5.39 4.34 3.45 3.68 5.15 5 . 50 3. 79 5.38 3.90 3.53 4 . 72 5. 71 4. 81 4.85 3.92 6.38 3 .41 5 . 05 5.31 

4 . 19 5.85 2 . 57 7.18 4 . 54 4.40 8.66 3.82 3.85 4.89 6.82 3.58 2.80 6.37 3.62 5. 66 4.67 6.03 2.99 3.80 5.33 4.21 5 . 87 3.29 4.57 3.04 5.65 4.32 

~ 
Vl 
-...J 



Centre/Sale (1969/70) 

Buyer Yield 

Broker Yield 

Sale Price 

Centre/Sale (1969/70) 

Buyer Yield 

Broker Yield 

Sale Price 

TABLE A.2 

Standard Deviati ons of Appraised Yield and Pr ice : 1969 / 70 Seas on 

6:1 7:1 8: 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 8 :4 1: 4 4 :4 3:4 5:5 

3 .82 1 .9 7 5.51 3. 80 3.26 3.63 1 .08 1. 50 3.44 1.95 1 .46 1 . 27 3 .36 0. 97 3.07 1. 83 1 . 39 1 44 1.55 3.46 3.80 3.58 2 . 08 1.45 1.28 1. 72 2.29 3.59 

4.04 2 .91 4 . 34 3.96 3.47 4 . 07 2.10 1.63 3.39 1 .92 1. 74 1.49 3.27 1 .31 3 . 61 1 .87 1 .34 1 .56 1 .62 4.22 3 . 68 3.54 1.95 1. 67 1 . 21 1.73 1. 74 3.57 

4 . 70 3.01 7 . 16 5.28 6.26 5 . 64 3. 83 3.11 5.53 1 .76 3.04 2.35 5 . 81 3. 70 6.19 3.22 2.15 3.30 3.69 5.32 4. 79 7. 45 3.64 2.65 4.43 3. 19 3.46 5.42 

1:5 7:5 2:5 8:5 4:5 6:4 3:5 1: 6 5 :6 2:6 7:6 4:6 8:6 l: 7 5 :7 3:6 7 :7 2 : 7 6:5 1:8 4: 7 8 : 7 2:8 5:8 1:9 7:8 3 :7 2 : 9 1.10 

1 .35 3.09 2 . 09 1.55 1.90 3.65 1. 86 1.48 4.08 2.2 1 3.29 2.97 1. 79 1. 82 3.68 2.56 2. 87 2.10 3.95 1.74 5.15 3. 70 2 .89 3. 74 4.07 3 26 3 .39 2.95 4.41 

1 .83 3.26 1 .45 1.45 1.56 3. 76 2 .47 l .82 4. 13 1 .51 4.47 2.67 l. 72 2.61 5.53 3.31 3. 11 1. 82 3 . 68 2.33 5.07 4 . 01 1 . 98 5.07 4.50 2 . 69 3.60 2.24 4. 72 

3.65 6.83 2.98 2.97 2 . 05 5.10 2.43 2.37 4.36 2.36 5.81 3.51 1 . 87 1.97 4.21 2 . 10 4. 12 1.83 2. 74 2.52 4.06 2.80 2.38 3.94 3 . 33 4. 75 1. 73 1 . 72 3.25 

,..... 
V1 
();) 



Centre/Sale (1970 /71) 6:1 8:1 

Buyer Yield 3 . 51 

Br oker Yield 4 .03 

Sale Price 4 . 04 

Centre/Sale (1970/71) 7:5 2:5 

Buyer Yield 4.57 3.88 

Broker Yield 3.90 3.38 

Sale Price 3.48 2.87 

TABLE A.3 

Standard Deviations of Appraised Yield and Pr ice 1970/71 Season 

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 5:4 6:3 7:4 2:4 8:4 1:4 4:4 3:4 5 :5 1:5 

4.62 3 .80 5.32 3.57 3.50 2.22 4.13 5.13 3.36 2.66 3 . 06 4.51 4 .56 3.51 4.41 4.32 2 . 98 2.82 3.45 5. 76 3. 60 4.00 3.46 4.02 4 . 07 2.67 3. 70 

4 . 80 6.2 1 5.24 3.70 3.25 3.97 5.15 2. 70 3.00 3.99 3.39 4.86 3.17 5 . 17 3.27 3.72 4 00 4.13 4.88 3.03 4 . 26 3.67 3.25 4.34 4.27 3.17 

5.14 4 . 24 5 . 50 4.21 4 . 10 3.33 3.69 3.08 3. 78 3.05 3.45 4.55 3.85 3.59 3.33 4.20 3. 48 4 08 4.10 3. 69 3.212.77 3.88 3.44 3.32 2 . 14 2.87 

8:5 6 :4 4:5 3:5 1:6 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 8: 7 2:8 5:8 1:9 7:8 3:7 4:8 8 :8 2:9 1:10 

-
4.01 3.67 3.48 4 . 03 3.02 5 .19 4 . 02 3. 77 .'+.40 3.17 2. 71 5. 78 4.38 4.48 2 . 54 3.95 4.81 

4.49 3.80 1.94 3.97 2. 70 3.24 3. 20 4.96 2.49 3. 13 4 . 25 5.15 3.13 3.89 4.99 

3. 31 2.57 2.08 2. 77 1.88 3.35 2 . 57 2.17 2.20 1.63 1.52 3. 72 3. 08 2. 28 l.672.79 3. 26 

...... 
Vl 
\.0 



APPET\!MX B. 

TABLE B.l 

Correlation Co effici ents : 1968/69 (2368 lots) 

Puyer Buyer Puyer Buyer Puye r Fr ake r P. r oker Br oker 
Yield Avg. Q. No . Av g. Lengi-h Yi e ld Avg. Q. No. 

Q. No. Range Leng t h Range Q. No. Range 

Fuyer Avg . Q. No. -.342 

Puyer Q. No. Range -.268 -.251 

Buyer Avg. Length .312 - . 252 -. 293 

Fuyer Length Range .097 -. 142 . 016"' .309 

Broker Yield .894 -.390 -. 196 . 270 .098 

Broker Avg . Q. No . -.333 .958 -.272 -.185 -.126 -.387 

Broker Q. No . Range -.180 -. 259 .411 -.267 - • 048>'< -.130 -.265 

Broker Avg. Length .311 -.322 -.253 . 748 . 028>'< .283 -.300 -.253 

Broker Length Range • 044>'< - .1 28 . 009>'< .1 01 -.011>'< .057 -.139 .075 

Measured Yield . 806 -. 485 -.069 .197 .12 7 .786 -. 479 -.016>'< 

Measured Fibre Dia . .301 -.835 .203 .141 .017 .349 -. 847 .2 86 

Measured Length .311 -. 362 -. 236 . 760 - . 004>'< .2 92 -.334 -.222 

Measured Length S.D. -.057 -.320 . 099 . 361 . 02 7>'< - . 050>'< - . 303 .075 

>'< Denotes ~-s ignificant at 5% level. 

Broker Fraker 
Avg. Length 

Length Range 

.126 

.2 08 .069 

.316 .104 

. 861 .143 

. 454 .152 

• 

Meas. Meas. 
Yield Fibre 

Dia. 

.424 

.222 .347 

. 003 >'< .256 

Meas. 
Length 

.498 

,..... 

°' 0 



TABLE B.2 

Correlation Coefficients : 1969/70 (2005 lots) 

Buyer Buyer Buyer Buyer Buyer Broker Broker Broker 
Yield Avg. Q. No . Avg. Length Yield Avg. Q. No . 

Q.No. Range Leng t h Range Q . No. Range 

Buyer Avg. Q. No. -.448 

Buyer Q. No. Range . 077 -.308 

Buyer Avg. Length .315 -.418 -.147 

Buyer Length Range .212 -. 286 . 03 7-1( .416 

Broker Yield .841 -.555 .1 38 .326 .221 

Broker Avg. Q. No. -.432 .953 -.329 -.367 -.267 -.537 

Broker Q. No . Range .069 -.2 78 .264 -.140 -.050>'( .094 -. 327 

Broker Avg. Length .239 -.419 -.112 .816 .298 .287 -.376 -.132 

Broker Length Range .007* -.022* -.016* . 060 - . 019>'< -.02 8>'< -.010>'< • 026">'( 

Measured Yield • 750 -.567 .149 .267 .210 .758 - .560 .132 

Measured Fibre Dia. .451 -.863 .268 .406 .227 .540 -. 873 .238 

Measured Length .290 -.530 -.043 . 779 .293 . 346 -.488 -.079 

Measured Length S.D. .150 -.423 .079 .392 .158 .206 -. 418 .092 

,.( Denotes ~-significant at 5% level. 

Broker Broker 
Avg. Length 
Length Range 

.075 

.224 -.016>'( 

.451 .038>'( 

.860 .094 

.459 • 053 >'( 

Meas. Meas . 
Yield Fibre 

Dia. 

.567 

.300 .553 

.189 . 416 

Meas . 
Length 

.574 

' 

,..... 

°' ,..... 



TABLE B.3 

Correlation Coefficients : 1970/71 (1384 lots) 

Buyer Buyer Buyer Buyer Buyer Broker Broker Broker 
Yield Avg. Q. No. Avg. Length Yield Avg. Q. No . 

Q.No. Range Length Range Q, No. Range 

Buyer Avg. Q. No. -.571 

Buyer Q. No. Range -.006>~ -.369 

Buyer Avg. Length .373 -.437 -.091 

Buyer Length Range .286 -.412 .106 .381 

Broker Yield .895 -. 628 .072 ;'< .374 .301 

Broker Avg. Q. No. -.543 .963 -.397 -.402 -.401 -.608 

Broker Q.No. Range .003"( -.266 .2 68 -.118 . 003;: . 037;': -.259 

Broker Avg . Length .343 -.444 • 003;'( .765 .311 .374 -.444 -.061 >'( 

Broker Length Range - . 014;': - . 020'~ . 075 • 009;': -.022;'( -.052;': - • 006>'( .202 

Measured Yield .806 -.646 .141 .308 .274 . 824 -. 626 .132 

Measured Fibre Dia. .550 -.888 .318 .406 .385 .608 -. 897 .252 

Measured Length .410 -.541 . 029»: . 747 .308 .429 -.530 .018 >': 

Measured Length S.D. .147 -.498 .257 .356 .226 .168 -.488 .157 

-1: Denotes ~-significant at 5% level. 

Broker Broker 
Avg. Length 
Length Range 

.079 

.316 .0141: 

.463 • 005>'( 

.798 . 051 ;': 

.385 .092 

Meas. Meas. 
Yield Fibre 

Dia. 

.615 

.373 .563 

.218 .443 

Meas. 
Length 

.478 

...... 
CJ'\ 
N 



TABLE B.4 

Correlation Coefficients : Auckland (906 lots) 

Buyer Buyer Buyer Buyer Buyer Broker Broker Broker 
Yield Avg. Q. No. Avg . Length Yield Avg . Q. No . 

Q.No. Range Length Range Q.No. Range 

Buyer Avg. Q. No. -.079''( 

Buyer Q. No. Range -.395 -.170 

Buyer Avg. Length .259 -.122 -.329 

Buyer Length Range -.104 -.089 .046'" .139 

Broker Yield .907 -.106 -.348 .181 -.118 

Broker Avg. Q. No. -. 043.,.( .894 - . 192 -.092 - . 036>'( -.086 

Broker Q. No. Range -.125 -.297 .309 -.240 - . 041 ''( -.090 -.312 

Broker Avg. Length .260 -.058>'< -.343 . 794 . 008 >'< .214 - . 044''( -.264 

Broker Length Range -.004>'< -.121 -.016>'( .141 . 000>'( -.017>'( -.098 .093 

Measured Yield .766 -.235 -.206 .118 - . 074>'< .754 -. 208 - • 033-i( 

Measured Fibre Dia. .084i( -. 721 .155 .154 -.022>'< .146 -.737 .2 79 

Measured Length .221 -.136 -.302 .781 • 000>'( .170 -.121 -.216 

Measured Length S.D. -.133 -.173 - . 026 >'< .445 .099 -.1 59 -.156 - • 063>'( 

>°( Denotes ~-significa::-1t at 5% level. 

Broke r Broker 
Avg. Length 
Length Range 

.130 

.108 • 000>'( 

.191 .113 

. 853 .161 

.470 .207 

Meas . Meas . 
Yield Fibre 

Dia. 

.212 

.085>'( .219 

-.177 .142 

Meas. 
Length 

.537 

"'"" 0\ 
(.;,) 



TABLE B.5 

Correlation Coefficients : Napier (770 lots) 

Buyer Buyer Buyer Buyer Buyer Broker Broker Broke r 
Yield Avg. Q.No. Avg. Length Yield Avg . Q. No . 

Q. No . Range Length Range Q. No. Range 

Buyer Avg. Q. No. . 045>'< 

Buyer Q. No. Range -. 328 -.246 

Buyer Avg. Length .238 -.331 -.236 

Buyer Length Range .077>'< -.226 - . 036>'< .2 88 

Broker Yield .836 -.056>'< -.2 93 .212 .107 

Broker Avg. Q. No. .077 >'< .922 - . 282 -. 295 - .18 7 -.022 >'< 

Broker Q.No. Range -.175 -.239 .321 -.1 84 -.111 -.175 -.245 

Broker Avg. Length .187 -.357 -.203 .845 .311 .161 -. 345 -.195 

Broker Length Range . 02 O>'< - . 011 >'< .12 7 . 000>'< -.053 >'< - . 046>'< . 033>'< .196 

Measured Yield .618 -.192 -.137 .108 .120 .607 -.141 - . 006>'< 

Measured Fibre Dia, -.043>'< -.744 .178 .254 .1 60 . 090>'< -.762 . 182 

Measured Length .246 -.408 -.193 . 819 .263 .2 33 -.388 -.105 

Measured Length S.D. - • 0 34 >'< - . 2 2 6 . 035 >'< .419 .146 -.071 >'< -.2 31 . 080>'< 

>'< Denotes ~-significant at 5% level. 

Broker Broke r 
Avg . Len gth 
Length Range 

-.032 >'< 

• 077>'< • 062 >'< 

.320 -. 091>'< 

. 826 .040>'< 

.434 .1 83 

Meas . 
Yield 

.141 

.155 

-. 008>'< 

Meas. 
Fibre 
Di a . 

• 371 

.144 

Meas. 
Length 

.501 

...... 
0\ 
+:--



TABLE B,6 

Correlation Coefficients : Wanganui (731 lots) 

Buyer Buyer Buyer Buyer Buyer Broker Broker Broke r 
Yield Avg. Q, No. Avg. Length Yield Avg . Q, No . 

Q , No. Range Length Range Q, No. Range 

Buyer Avg. Q. No. • 034'>'( 

Buyer Q. No. Range -.362 -.120 

Buyer Avg. Length .222 -.321 -.249 

Buyer Length Range .086* -.122 -.124 .532 

Broker Yield .791 -.189 -.246 .183 . 053.,., 

Broker Avg. Q. No. .061''1' . 874 -.148 -. 261 -.112 -.172 

Broker Q. No. Range -.245 -. 183 .231 -.149 -. 155 -.116 -.215 

Broker Avg. Length .121 -.382 -.2 13 .749 .209 .122 -. 32 7 -.083'>'( 

Broker Length Range -.128 -.029"( -.022>'( . 048.,., - . 046>'< -.1 05 -. 038;'< . 074 >'< 

Measured Yield .650 -.093''( -.167 . 068''( . 050°'< .624 -. 094>'( -. 091>'( 

Measured Fibre Dia. .008 .,.< -. 746 . 076>'< .283 . 021 ;'c .197 -. 768 . 231 

Measured Length .119 -.397 -. 180 .703 .127 .11 3 - . 0337( - . 063>'• 

Measured Length S.D. -.151 -.1 97 . 039>'< .358 . 073>'( -.1 60 -.151 . 024>'( 

·k Denotes non -s ignificant at 5% leve l. 

.i 

Broker Broker 
Avg . Length 
Length Range 

.134 

. 018''' -.111 

.373 . 024>'< 

.821 .125 

.447 . 089>°( 

Meas . 
Yield 

.126 

- . 030>'• 

-. 175 

Meas. 
Fibre 
Dia. 

.421 

.152 

Meas. 
Length 

,52 7 

...... 

°' Vl 



TABLE B.7 

Correlation Coe ff icients : Wel lington (614 lots) 

Buyer Buyer Buyer Buyer Buyer Broker Broker Broker 
Yield Avg. Q.No. Avg. Length Yield Avg . Q. No. 

Q. No. Range Length Range Q,No . Range 

Buyer Avg. Q.No . -.260 

Buyer Q.No . Range -.317 -.204 

Buyer Avg. Length .352 -.422 -.186 

Buyer Length Range .171 -.165 -.023°'( .432 

Broker Yield .891 -.233 -.283 .306 .139 

Broker Avg. Q,No. -.223 .938 -.233 -.388 -.1 82 -.195 

Broker Q,No, Range -.233 -.144 .2 97 -. 180 -.11 9 -. 209 -.153 

Broker Avg. Length ,262 -.445 -.12 7 . 800 .182 .214 -. 413 -.150 

Broker Length Range - • 096 >'<' .055 >'( .030°'( -.098'>'( -.1 36 -.123 .101 >'( .245 

Measured Yield .754 -.328 -.139 .21 9 .163 . 696 -.2 93 -.146 

Measured Fibre Dia. .138 -.738 .1 61 . 326 . 05 3°'( . 130 -. 744 .177 

Meas ured Length .305 -.535 -.136 • 778 . 157 . 251 -.5 07 - • 083°'( 

Measured Length S,D. -. ll5 -. 311 • 092>'( .410 . 010>'( -.1 02°'< -.2 95 ,086'k 

>'( Denotes ~-significant at 5% level. 

j 

Broker Broker 
Avg . Length 
Length Range 

• 026 '>'( 

.170 -.163 

.415 -. 117 

. 843 -. 077'>'( 

.481 -. 003"'' 

Meas . Meas. 
Yield Fibre 

Dia. 

. 238 

. 227 .519 

-.111 .290 

Meas . 
Length 

.548 

,....... 
O'I 
O'I 



TABLE B.8 

Correlation Coefficients : Christchurch (665 lo t s) 

Buyer Buyer Buyer Buyer Buye r Broker Broker Broker Broker 
Yield Avg. Q. No. Avg . Length Yield Avg. Q. No. Avg. 

Q. No. Range Length Range Q. No . Range Length 

Buyer Avg. Q. No. -.583 

Buyer Q. No. Range • 039">'( - • 354 

Buyer Avg. Length .526 -.576 -.017 ">'< 

Buye r Length Range .234 -.286 , 113 .445 

Broker Yield .849 -.700 .173 .52 7 .252 

Broker Avg . Q. No. -.585 .974 -.376 -.572 -.2 97 -.705 

Broker Q. No. Range .112 -.2 83 .266 .170 .129 .200 -.304 

Broker Avg. Length ,551 -.669 • 05 71( . 720 .196 .598 -.683 . 098>'< 

Broker Length Range -.104 .110 .051 >'( -.002 ''( .048 -.136 , 108 .117 • 004,'< 

Measured Yield .809 -. 725 .178 .543 .296 . 857 -. 720 .222 .5 82 

Measured Fibre Dia. .574 -. 929 . 332 .510 .2 33 . 673 -. 933 .247 . 669 

Measured Length .528 -. 718 .142 .702 .158 .5 92 -. 732 .150 .838 

Measured Length S.D. , 14 7 -.435 .176. .351 .108 . 217 -.448 .156 ,395 

ic Denotes ~-significant at 5% level. 

Broker Meas. 
Length Yield 
Range 

-.123 

-.091>'< ,700 

• 026>'( .580 

,022'"" .242 

Meas. 
Fibre 
Dia . 

.699 

.407 

Meas. 
Length 

.524 

,...... 
0\ 
-...J 



"!'AP LE B. 9 

Correlation Coeffic ien t s : Timaru (509 lo t s) 

Buyer Buyer Puyer Puye r P·uyer P. roker Broker Rroker 
Yield Avg. Q. No. Avg. Length Yield Avg . Q . No . 

Q. No . Range Length Ran ge Q. N" o . Range 

Buyer Avg. Q. No. -.483 

Buyer Q. No. Range .063>'< -.375 

Puyer Avg. Length .509 -.562 • 012'" 

Buyer Length Range .345 -.406 .155 .469 

Broker Yield .833 -. 629 .1 86 .523 .381 

Broker Avg . Q. No. -.457 • 965 -.397 -.529 -.409 -. 630 

Broker Q. No. Range -.049'" -.270 .236 - . 034"' • 014>'< • 076-f< -.2 92 

Broker Avg. Length .426 -. 630 .1 2 7 . 710 . 314 . 526 -. 632 . 012'" 

Broker Length Range .071>'< -.196 - • 054>'< .127 . 05 3"• .112 '>'< - .175 . 043 '>'• 

Measured Yield .765 -.5 87 .1 74 .507 .351 . 81 7 -.5 73 . 03 9>'< 

Measured Fibre Dia. .500 -. 930 .349 .540 . 383 . 636 -. 937 . 266 

~easurecl Length .494 -. 726 . 147 . 732 . 331 . 577 -.708 . 064'" 

Measured Length S.D. .140 -.462 .209 .405 .1 67 .25 7 -.451 .143 

>'< Denotes ~-signific ant at 5% level. 

Broker Broke r 
Avg. Length 
Length Range 

.176 

.480 . 097'" 

.631 .1 87 

.788 . 204 

.480 .125 

Meas. Meas. 
Yield Fibre 

n · _ ia . 

.581 

.52 8 . 717 

.211 . 421 

Meas. 
Length 

.615 

,_.. 
O'\ 
o::> 



TABLE B. 10 

Correlat i on Coefficients : Duned in (977 l ots ) 

Buyer Buyer Buyer Buyer Euyer Broker Broker Proker 
Yie l d Avg . Q. No . Avg. Length Yie l d Avg . Q. No . 

Q. No. Range Length Ra nge Q. No . Range 

Buyer Avg . Q. No. -. 666 

Buyer Q. No. Range - .043''( -. 268 

Buyer Avg . Length . 617 - .653 - .001,'< 

Buyer Length Range . 280 -. 383 .178 . 452 

Br oker Yie l d . 879 -. 735 . 043''< .608 . 314 

Broker Avg . Q. No . -. 659 . 976 -. 291 -. 636 -. 375 - .735 

Broke r Q. No . Range -. 068* -. 229 . 295 - .089 - . 004~·· - . 006,'< - .225 

Broker Avg. Length . 569 -. 639 -. 163 . 705 . 241 . 559 - . 639 -. 059''<-

Broker Length Range . 116 - . 096 . 026>'< . 056>'< . 030)'< . 102 - .1 03 . 046>'< 

Measur ed Yie ld . 819 -. 745 . 087 .640 . 336 . 817 - . 746 . 010.,.( 

Measur ed Fibre Dia . . 687 -. 935 . 220 . 605 . 326 . 736 -. 943 . 188 

Measured Length . 650 - .760 . 054,'< . 772 . 268 . 663 - . 758 . 024>'< 

Measured Length S . D. .198 - .478 .189 . 379 .188 . 233 - . 480 .1 69 

,., Denotes ~-signi ficant at 5% l eve l. 

Broker Br oker 
Avg . Length 
Length Range 

. 070''< 

. 591 . 143 

. 664 . 113 

. 825 . 091 

.421 • 055''( 

Meas . Meas . 
Yield Fibre 

Dia . 

. 741 

. 709 . 768 

. 310 . 444 

Meas . 
Leng th 

. 523 

..... 
O'\ 

'° 



TABLE B .11 

Correlation Coeffic ients : Invercargill (577 lots) 

Buyer Buye-r Buyer Buyer Buyer Br oke r Broker Broker Broker 
Yield Avg. Q. No, Avg. Length Yie ld Avg. Q. No. Avg. 

Q. No. Range Length Range Q. :.Jo. Range Length 

Buyer Avg. Q. No. -.017>'< 

Buyer Q. No. Range -.366 -.031>'< 

Buyer Avg. Length .300 -.142 -. 356 

Buyer Length Range .182 -.020>'< -.097>'< ,329 

Broker Yield .828 -.193 -.308 .290 .1 89 

Broker Avg. Q. No . -.008>'< . 927 -.036>'< -.046 . 02 8>'< -.193 

Broker Q. No . Range -.368 -.309 ,270 -.126 -. 056°'' -.231 -.342 

Broker Avg. Length .159 -.2 71 -. 270 .629 - • 080>'( .170 -.232 . 009>'< 

Broker Length Range -.040>'< -.191 - • 009>'< . 074>'< - . 035'" - . 045 >'< -.223 -.077'" .141 

Measured Yield .678 -.210 -.2 69 .2 82 .1 59 . 654 -.175 -.155 .183 

Measured Fibre Dia. • 066>'( - • 730 - • 041 >'< - . 070>'< -.1 50 . 194 -.7 69 .233 .237 

Measured Leng t h .245 -.334 -.322 .612 - .131 .256 -.293 -.067>'< .831 

Measured Length S.D. -.252 -.228 . 055>'< .248 -.134 -.197 -.209 .208 .420 

* Denotes ~-significant at 5% level. 

J 

Broker Meas . 
Len gth Yield 
Range 

.OOl·k 

.15 3 .166 

. 152 .238 

.155 -.137 

Meas. 
Fibre 
Dia . 

.310 

.127 

Meas . 
Length 

.429 

..... 
-....J 
0 



APPENDIX C. 

TABLE C.l 

Means and Standard Deviations of Appraised and Measured Binned Wool Characteristics 

Buyer Buyer Buyer Buyer Buyer Broker Broker Broke r Broker Broker Meas . Meas. 
Yield Avg. Q. No . Avg. Length Yield Avg . Q. No . Avg. Length Yield Fibre 

(%) Q. No. Range Length Range (%) Q . No. Range Length Range (%) Dia. 
(in) (in) (in) (in) (microns) 

All Data (5757 lots) 

Mean 75.53 48.80 1.64 4.21 1.57 74.92 49 .23 2.53 4.66 1. 86 76.58 33.27 

S.D. 4.21 3.85 1.45 1.06 0. 59 4. 25 4.00 1. 35 1 .12 1.13 4. 73 3 . 50 

1968/69 (2368 lots) 

Mean 75.61 48.51 1.87 4 ,20 1.62 74. 79 48.97 2.51 4. 72 1.85 77 .38 33.49 

S.D. 4.58 3.56 1.52 1.19 0.73 4 .53 3.51 1.21 1.26 1.07 4. 71 3 .26 

1969/70 (2005 lots) 

Mean 75.93 48.05 1.59 4.26 1.57 75.85 48.32 2.64 4. 73 1.83 76. 83 34.31 

S.D. 3.43 3.74 1. 32 0.99 0.48 3.39 3.99 1.52 1.06 1.07 4.24 3.38 

1970/71 (1384 lots) 

I Mean 74.80 50.39 1.34 4.15 1.48 73.79 51.01 2.43 4.45 1. 92 74.85 31.39 

S.D. 4.49 4 .02 1.46 0. 89 0.41 4.56 4.24 1.33 0.90 1.29 4.99 3.33 

Meas. Meas . 
Staple Length 
Length S.D. 

(in) 

4.59 o. 90 

0 . 94 0.22 

4,60 0.91 

1.01 0.24 

4.68 0.89 

0.91 0.21 

4 .45 0. 89 

0.80 0.22 
....... 
-...J 
....... 



TABLE C.2 

Means and Standard Deviations of Appraised and Measured Binned Wool Characteristics 

Buyer Buyer Buyer Buyer Buyer Broker Broker Broke r Broker Broker Meas. Meas. 

1968/69 - 1970/71 Yield Avg. Q. No . Avg. Length Yield Avg. Q. No . Avg. Length Yield Fibre 
(%) Q. No. Range Length Range (%) Q. No . Range Length Range (%) Dia. 

(in) (in) (in) (in) (mL::rons) 

Auckland (906 lots) 

Mean 76'.56 48.17 2 .08 3.55 1.56 76.06 48 .23 3.05 3.95 1.63 78.27 32.95 

S.D. 4.32 2.22 1.42 1.12 . o. 63 4.31 2.79 1.67 1.13 0.89 4.22 2. 77 

Napier (770 lots) 

Mean 76.41 47.50 1. 65 4.46 1. 60 76.02 47.82 2.54 4.94 1. 95 78.25 34. 74 

s.n. 3.28 2.54 1.38 1.06 0.38 3.09 2.58 1.40 1.02 1. 38 3.29 2.58 

Wanganui (731 lots) 

Mean 76.10 47.12 1.90 4.12 1.63 74.81 47. 66 2.99 4.59 2.00 77. 69 34.46 

S.D. 3.05 2.32 1. 30 0.97 0.63 3.20 2.59 1.29 1. 07 1. 28 3.26 3.00 

Wellington (614 lots) 

Mean 76 .49 4 7. 74 2 .04 4.17 1.59 75.55 48.04 2.83 4. 62 1.81 77.64 33.68 
' 

S.D. 4.19 3.07 1.36 1.09 0.63 3.94 3.22 1.41 1.12 1.08 4.38 2. 95 

Meas . Meas. 
Staple Length 
Length S.D. 

(in) 

4.00 0.87 

0.88 0.21 

4.82 0.94 

0. 89 0.23 

4.54 0.97 

0.89 0.22 

4.54 0.93 

0.92 0.22 
t-" 
-....J 
N 



TABLE C. 3 

Means and Standard Deviations of Appraised and Measur ed Binned Wool Characteristics 

Buyer Buyer Buyer Buyer Buyer Br oker Br oker Broker Broker Br oker Meas. Meas . 

1968 /69 - 1970/71 Yield Avg. Q. No . Avg . Length Yield Avg. Q. No . Avg . Length Yield Fibre 
(%) Q. No . Range Length Range (%) Q. No . Range Length Range (%) Dia . 

(in) (in) (in) (in) (microns) 

Christchurch (665 lots) 

Mean 71.86 51.44 1.14 4 .18 1.47 71.52 52 . 11 1. 88 4 .58 1 . 75 71. 96 30.76 

S. D. 4 .09 4 .17 1.46 0 . 80 0 . 58 4 . 29 4 . 04 0 . 93 0 . 82 0 . 52 4 . 76 3.14 

Timaru (509 l ots) 

Mean 73 . 99 50. 00 1.18 4 . 28 1.50 73 .46 50 . 65 2 .29 4 . 58 1. 77 73.67 31. 98 

S.D. 3 . 94 4.23 1.38 0 . 80 0.47 3 . 90 4 . 25 1. 25 0 . 83 0 .41 4 . 51 3 . 37 

Dunedin (977 Lots) 

Mean 75 . 22 50 . 95 1.14 4.43 1.50 74 . 41 51. 37 2. 31 4 . 78 2 . 02 75.59 31.75 

S.D. 4 . 76 5 . 06 1.42 0.93 0,51 4.90 5 . 26 1.13 1. 06 1. 60 4 . 91 4 . 27 

Invercargill (577 lots) 

Mean 77.08 46 . 97 2 . 06 4.66 1. 69 77 . 18 47 .56 2 .19 5.46 1. 91 78.79 34 . 99 

S.D . 2.96 2 . 64 1.44 1.16 0 . 79 3 .13 2 . 59 1. 01 1.20 0 . 76 3 . 12 2 . 56 

Meas. Meas. 
Staple Length 
Length S.D. 

(in) 

4 . 55 0 . 85 

0. 73 0 .2 0 

4.62 0 . 85 

o. 77 0.21 

4 . 63 0 , 82 

0 . 91 0 . 22 

5 . 30 0 . 98 

0 . 91 0 . 23 
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