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P1 ice risk red!f ction for wool
growers using the new wool
futures contract
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40th Annual Conference of the
Australian Agricubural and Resource Economics Society
Melbourne, 1315 February 1996

In this paner the potential benefits 1o wool growers of using the
deliverable wool futures comracrt (introduced in March 1995 by
the Sydney Futures Exchange) to hedge against price risk ave
discussed. The paper contains quantitative analysis which
provides an indication of the rype and quantity of wool which
might be hedged effectively .

Wool growers who produce wool with characteristics the same as
those specified in the wool futures contract are most likely to be
able o0 cost effectively reduce price risk by using the futures
market, Growers who produce wool with different characteristics

may need to use ratio hedging.
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I Introduction

Australian wool producers face two primary sources of income risk: uncertainty about
future production (levels and quality) and uncertainty about future prices. The focus of
the analysis presented in this paper is the uncertainty of income caused by price risk and
possible benefits 10 wool growers of using woo! futures in the management of price
risk. Price risk is analysed taking into consideration the risks associated with selling
wool at the suction markets and the basis risk (the variation of the difference between
futures price and spot price) faced by a wool grower who chooses to hedge using the
wool futures contract.

In a move towards improving the liquidity of the wool futures market, the Sydney
Futures Exchange {SFE)Y on 13 Marc!, 1993 launched a revised wool futures contract
which can be settled by physical delivery. Specificotions of this deliverable contract
include objective and subjective measurements of wool characteristics such as fibre
diameter, vegetable matter content, staple strength, staple length, colour and style.

This paper assesses the use and effectiveness of wool futures as part of price risk

management strategies. The sources of data for the study are;

. the Australian Wool Exchange (AWEX) auction data for the three selling seasons
1991-92, 1992-93 and 1993-94. These data have objective and subjective
measurements of wool characteristics for each wool lot sold on the auction
market;

. weekly wool price indicators from Wool International (W1) for a variety of
micron grades for the period 1985 to June 1994 and:

. ABARE's farm survey data for the years 1992-93 and 1993-94 linked with the
AWEX auction data for a similar period. It was not possible to link data for the
financial year 1991-92 because the variable (brand name) which links the two
data sets was then not collected by ABARE. Detailed description of the linked
data set is contained in Lubulwa et al (1994). The linked data set has-on farm
variables (including: farm financial performance, management practices and
location), characteristics of the wool produced on the farm, and the price foreach
wool lot sold from a particular farm.

The rest of the paper is structured in the following way. Section 2 contains a brief
background of the wool futures marketing system. Hedging price risk using futures

contracts, the mechanics of hedging and the description of the new futures contract are
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discussed in section 3, Seetion 4 contuns the development of a model to assist in the
analysis of basis risk and the type of wool which can be hedged effectively using the
proposed wool futures contract. Concluding remarks are made in section S,

2 Background

The volatihiy of wool prices in the 1950s led to the introduction in 1960 of a greasy
wool furares contract traded on an open market. The wool {utures contract enabled both
producers and buyers of wool to hedge aganst price risk, and was also used by
speculators who were involved 1n the market without trading in the physical
commodity By 1964 the Sydney Greasy Wool Futures Exchange (now the Sydney
Futures Exchange) was the largest wool futures market m the world, with a total of
130 703 coniracts traded that year (see Hosking 1993). However, the introduction of
the Reserve Price Scheme (RPS) in the early 1970s, led to a decline in trading in wool
futures, except for a brief perod i the early 1980s.

2.1 Description of the new wool futures contract

From 1960 to 1986 the woo! futures contract was a physical dehvery contract, In 1986
the contract was changed to a cash settiement contract because of uncertainty which
surrounded the future of the reserve price scheme and the low volumes of wool
available for delivery.

The deliverable futures contract was re-introduced in March 1995 mainly because the
uncertainty of the reserve price scheme was no longer an issue and the cash settlement
contract failed to attract sustainable trading volumes. The wool futures contract can
now be settled via physical delivery. Specifications of the contract now include
measurements of wool attributes such as fibre diameter, staple strength, staple length,
vegetable maiter content, yield, colour and style. Since specifications include objective
staple measurements, wool lots with these objective measurements will be the only
ones aceepted for delivery, Other contract specification are contained in table 1.




Table 1: Wool futures contract specilications (as of 13 March 995)

Wenht The greasy equivalent of 2,500 kilograms clean weight of merino combing
fleeee ¢ approximately 23 farm bales)

Clean weight dewrnnned ustng Sehlumberger dry yiekd and mast e greater than
62 per cent

A delyverable parcel should be eomposed of Jots with o fess than 4 farm bales, |
A dot wath Tess than 4 farm bales may be mcluded anly of it helps o wop up the

parced twomeet wehl speodivations

Standard Delivery | Good topmaking menne eeve with average fibre detmster of 210 microns with |
mensured mean strengih of 38 N/ktex, mean staple leagth of 90 mm of good

colour. good wpmak e sivle, with less thap 19 veacable matier.

Deliverabie Parcels of clean werght between 2400 kg and 2,600 kg are acceptable, Woul of

tolerances good top makiog style or béuer, good colour, wih average micron between 19.6

o 225 mreron and length between 830 mm and 100 mm s acceprable. Other
aceeplable reguicements iclude meagured staple stegngth greater than 30
newtans pec hidores (NRies ), wool of less than 33 Niktex must also have greater
than 5% of posion of break at the ap or base Vegetable nuter conteat of up

i 2 0% 13 aliowed but, with no more tHian | 0% seed and shwa

I Premiums  and { Invorces will be adjusted for weight. Premums/discounts will be applied mr
thsgaunts cach pomt of a micron below/bove 21 microns within the specilied micron
range {19.6 to 22.5 micron). Discounts will be applicd (0 staple strength between

30 and 35 N/ktex, but no pretmums for staple strength greater than 35N/ktex.

Discounts and premuums Tor all deliverable wools above and below the standard

are fixed on the Friday prior 1o the last day of irading.

Quotations Prices are quoted m cents per kilogram clean-weight. (The minimum ﬂuctmuon

of 1 eent per kilogram is equnl 1o AS25.00 per contraet) 1 E

Contact months | February/AprillJune/Augusi/October and December up 10 18 mumlw almd

Termnaton  of | The last day of tuding shall be the third Thursday of the contract month, ‘I‘mdmg :
trading ) ceases at 12.00 noon,

Delivery Centres | To be determined by SFE but dnitially the Jppm\'ud centres are Sydm,y. ‘
Melbourne, Brisbane, Fremantle and Adelaide. :

Source SFE(1995)




2.2 Distribution of micron prade

The micron grade distrthution of the auction sale dawa for the 1993-94 selling *,Q")%t)n
mdicate that aver 84 per cent of the Australian clip falls in the deliverable specifications
for micron grade (19 6 22.6 microns) figure 1. This percentage would be lower if other
wool attributes specihied m the contract were taken into consideration.

Figure I: Distribution of fibre diameter for wool sold at auction

1993-94
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Source. Ausitahian Wool Sales Statistics 199394 season

3. Hedging price risk using futures contracts

A key function of a futures market is to I’hcil‘imta hc‘dgin‘ ’H’c“dging i’s ‘the‘buyi;ng. or

cost Qt’ purchasmo wcm! av pricus le are clo'«;c to pnccs at the txmc th& hcdgc 1% made.




3.1 Mechanies of hedging

Hedgmg price risk using wool futires involves signing a contract promising to either
deliver or accept delivery of a certain quantity and quality of wool at a specified time.
The seller of a wool futures contract has the option of delivering the commodity or
buying back the futures contract prior 10 contract maturity. Likewise the buyer of a
waol futures contract has the option of receiving the commadity at the time the contract
matures or of selling the fatures contract prior to the maturity date.

Trading in futures contracts requires the payment of a brokerage fee for executing
orders and an mmal margm Intial margin deposits are required to meet potential
habihties of contract holders The size of the mnal margm s determined by SFE and
depends on the volanlity of futures prices. Transachons and orders are carried out by
brokers who are required to be ether associate members or floor members of the SFE.
These ate the only traders eligible to accept and transact client orders (Newman 1993).

The wapal margm iy wsually a small proportion of the value of the contraet to be waded.
The abduy to rade with a small down payment provides the tader with an option to
manage price nsk with a small capital outlay. Currently the initial margin for each
comtract > S1000 and each contract is for 2500 kg of cletn wool. If for example the
futures price for wool 15 500c/kg then the inttial margin is 8 per cent of the nominal
value of the contract Other costs might melude margin calls which are made when the
amount on the margm account falls below the initral margin.

A study by Gruen (1960) indicates that the basic purpose of trading in wool futures by
wool growers is to ht their price exposure, between the time of shearing and the sale
of the clip. This means that wool growers can lock in a price at the time of shearing if
the price is desirable. In this case it does not matter whether prices rise or fall during the
time of the hedge the grower will be assured of receiving a price close to the futures
price at shearing time.

The time frame between the start of shearing and the sale of the clip is estimated at
between 3 weeks and 3 months (personal correspondence with Wool Intemational-and a
number of wool brokers). The time frame will be influenced by a range of factors such
as the time of shearing and the time of auction sales, whether the farmer requires cash
flow just after shearing or whether the farmer:ex pcctsr'fthg.;markel% price torise or fall,




3.2 Basis risk

At any pomt in time, there may be a difierence between the spot market price of wool
to be hedged and the nearby futures market price. This price differential is called the
contract basis. The magnitude of the contract basis can depend on the quality of the
wool being hedged, the specifications of the contract, the location of delivery, and time
of setttement of the contract.

The effectiveness of a hedge 15 essenually governed by the movement in the basis
duning the hedging period. The net price received is equal to the futures price to which
the contract was locked m plus the basis at the time when the contract cXpires or is
closed out. A study over time of price relationships between the type of wool to be
hedged and the price of woel meeting contract specifications can give an indication of
the basis nisk. If the expected basis risk is high then 1t is advisable not to hedge.

To make an effective hedge for wool with qualities different from those specified by the
futures contiact 1t is essential that the discounts and premiums between wool being
hedged and wool meeting contract specifications are stable over time. Premiums or
discounts must be predictable and the relanonship between the two prices must be
stable over the contract period (Cunningham 1993). Any instability in these premiums
and discounts will create additional risk (basis risk), reducing the effectiveness of the
hedge.

4. Modelling basis risk

To analyse the reduction in price risk that might be achicved by growers producing
wool with different characteristics from the futures contract, a hedging process was
simulated based on 1991-92, 1992-93 and 1993-94 AWEX auction sale data. These
data were used to determine the risk associated with hedging wool of particular
characteristics. A perfect hedge for wool with contract specifications was assumed,

4.1 Model development
The woolgrower who decides to hedge, takes out a contract which is to be delivered
some months ahead. In doing this he or she assumes a basis risk in exchange for ,pfriiés
risk. The ratio of basis risk to price risk can give an indication of the reduction in risk it
the futures contract is used to hedge wool prices. This ratio can be estimated using
equation 1, k




The numerator in equation | is the price risk faced by a producer who has hedged using
the futures contract, and the denominator is the price risk faced by a producer who has
not hedged using the futures contract, The ratio (#) provides an indication of the

reduction in price risk. This reduction in price risk is presented as *percentage reduction
in price risk” =(1 - ¥y*100.

() Varl B o5) = 23] = e (b= PEN}
. - V((I'[ﬁ,,;,(};) _i}'(:\,t)} ==

The differem terms in equation | represent the following:

1y a veetor of wool charactenstics satisfying the SFE contract specifications,

i
I s avector of average charactenistics for wool from farm {

o 15 the hedging ratio.

[P...¢33] s the price of the type of wool being hedged h weeks out; and

{p,.{ff’}] is the price of wool satisfying contract specifications at time t (lack of
futures prices data has compelled us to use this price as a proxy for the futures price a
grower locks in).

[I?WH" )} is the price ot wool satisfying contract specifications h weeks out it is

assurned that this is the futures settlement price).

The size of the 'percentage reduction in price risk’ for a set of wool characteristics gives
an indication of the extent to which that wool could be hedged effectively. If the price
risk after hedging is low relative to the price risk without hedging, then use of the
futures contract will allow a more substantial reduction in the overall price risk facing a
grower. Values of the 'percentage reduction in price risk’ close to 100 indicate that the
type of wool being analysed can be hedged effectively. That is the hedge would offer a
reduction in price risk. On the other hand, when the ‘percentage reduction in price risk’
is close to zero, the futures contract offers insignificant reduction in price risk and
indeed the woolgrower may be exposed to greater price risk in using the wool futures
market,

does
using wool futures such as production risk. °

The 'percentage reduction in-price risk’



to meet delivery commitments enteretd into under a futures contract because of short
falls in production or unexpected shifts in the quality of wool praduced.

The ‘percentage reduction in price risk’ for a set of wool churacteristics gives an
wdication of the quality basis risk associated with hedging wool of particular attributes,
For any wiven set of wool characteristies, the “pereentage reduction in price risk’ can be
calculated for different hedging periods. The results reported in this paper are based on
a two month hedge. Other hedging periods were also analysed and the results were very
similar to those of a two months hedge. In the modelling process it was assumed that
the spot and futures price for wools meeting the contréct specification converge at
delivery ime.

4.2 Data and analysis

Analysis was carried out using auction sale data because of low traded futures contract

‘volumes. Auction prices for wool meeting contract specifications were used as proxies
for futures prices. For example a nearby futures price at time t was assumed to be the

auction price for wool meeting contract specifications at ime €. It was also assumed that

at the time hedging commitments are made, the woolgrower would use the price of

wool meeting contract specifications and the price of wool with average atributes he or

she produces on the farm to estimate a hedging ratio. In the analysis this was taken to
be the ratio of the two prices.

For each wool lot sold at the auction market, the Australian Wool Exchange (AWEX)
keeps a record of the graded characteristics such as micron grade, staple length, staple
strength, colour of the wool lot, style, the time of sale, the selling centre, weight.and Lhé
brand name which identifies the woolgrower. ABARE used the three years' AWEX
auction sale data for the selling seasons 1991-92, 1992-93 and 1993-94 1o create a
longitudinal data set composed of wool characteristics for all Iots sold in the three year
period.

The extent to which the prices vary with graded characteristics can be determined
statistically using a regression mod’é‘l (Gleeson et al 1993). The AWEX auction sale
data for the three selling seasons were grouped into weeks when the wool was os,oﬁlq,
These weekly data were then used to estimate weé}c\ly«ejq;;ﬁ.tigﬁs which were used to
predict the average weekly price of wool for any given set of wool attributes.

The hedonic price model was used to estimate weekly parameters for the function
which relates the price of a wool lot to its various characteristics, The data




composed of 126 weeks. A number of functional forms were analysed for each weak
and the funcuiion which fitted best to the daw overall was:
) prive,, = consty liunmrr“wz;wgﬂwﬁmyldhmﬂ Mlgtlx;tmﬁ5_,str:i,<ﬁﬂérszngha~ arr

ir -

where in week 1,

price,, = the clean price per kg for lory

const, = the constant term

mecr = pucron grade for lot o (amerons)

veg, = percentage of vegetable matter content in lot

yldf ; = expected percentage yiweld (Schlumberger dry yield) of lot i
g, = average length of staples in lot | (rhm)

st = average strength of staples in lot 1 (Nfktex)

strq, = is the square of *he staple st.ength of staples in lot i

err, = s the error terr .

Analysis was restricted (o merino combing fleece of the following styles: good, best 1op
making and spinners (the styles specified in the comract), The data was further
restricted to wool ots with staple measurements. The model in equation 4 was fitted to
data for each week in the longitudinal data set and a total of 126 equations were
esumated.

Equation 1 and the estimated parameters from equation 2 for the 126 weeks were used
to generate 'the percentage reduction in price risk’ values for a given type of wool, In
addition the ‘percentage reduction in price risk’ was caleulated for 641 farms in
ABARE's Australian Agricultural Industries Survey (AAGIS). The average wool
characteristics for the 641 farms were obtained by identifying the wool lots which were
sold by these farms at the auction market. This was done by linking the AWEX auction
sale data for the 1993-94 selling season and AAGIS data.

The extent each wool characteristic specified in the wool futures contract affects a
hedge was also investigated. The model for calculating the *percentage reduction in
price risk’ was used to quantify the reduction in price risk when a particular wool

risk associated with varying strength, all other wool characteristics were:’
contract specification values. The calculated values of the ‘percentage re
price risk’ gave an indication of how different strength measurements affec
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4.3 Results ‘
The plot of fibre diameter against ‘percentage reduction in priec risk' when other
characteristics are kept at contract specification values {figure 2) indicates that fibre
diameter is an important auribute in the assessment of price risk. Strength (figure 4)
and other wool autributes such as vegetable matter content, yield and length also
contribute 10 the price risk but these attributes are not as important as fibre diameier.
According to (IWSAVI 1995) fibre diameter accounts for about 63 per cent of the total
vartatian in ¢lean price of merino fleece wool, staple strength accounts for 11 per cent,
Although the vamation m price assoctated with churacteristics such ag strength, length
and vegetable matter content 1s relatively small compared with that of fibre diameter,
the combined contiibution of these atnibutes to the varation in price premiums
fdiseounts should not be ignered.




Figure 2: Reduetion in price risk from hedging with wool futures for
various fibre diameter when other wool attributes are kept at contract
specification values |
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Figure 3: Reduction in price risk from hedging with wool futures for
various staple strength measurements when other wool attributes are
kept at contract specification values
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4.4 Optimal hedging ratio for different micron grades

The amount of price risk reduction depends on the proportion of the wool which is
hedged. There are ways of esumating optimal hedging ratios. One method which is
relevant to the wool contract is contained in Myers & Thompson (1989), Their method
is based on an cconomic optimisation problem for the producer facing only price risk. 1f
a producer faces both production and prige risk then a model developed by Lapan and
Moschini (1994) can bs adapted to estimate the optimal hedging ratio. In this paper we
used the ratio of futures price and auction price at the time hedging commitments are
made.

The model to estimate *percentage reduction in price risk" was used to csnmate hcdgxng
ratios for dxff’crem micron gmdes, For cxample for the 19 mxcrcm grade:(ﬁour 4 whm ‘
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means that for a grower who produces wool of 19 micron grade and all other
characteristics similar to the contract specilications, a standard futures contract of

2 500 kg would provide the maximum risk reduction on about 1785 kg ((1/1.4)*2500)
of wool. Similarly for a woolgrower with wool lots averaging 23 micron (figure 5) and
all other characteristics similar to the contract specifications, a standard futures contract
of 2 300 kg would provide the maximum risk reduction on about 4167 kg
((170.6)*2500V of wool. Figures 6 and 7 show the hedging ratios for 20 and 22 micron
grades respectively. The analysis as mentioned earlier, is based on the three year's
(1991-92, 1992-93 and 1993-94) auction data. The hedging ratios are likely to be
different for another set of data. However, if calculations for optimal hedging ratios are
nude over a period of time, likely optimal hedging ratios can be established. Note that
the above method 1s ad hoe. Probably better results can be achieved by using the
methods contamed 1in Myers and Thompson (1989).

[izure 4: Percentage reduction in price risk against hedging ratio
19 micron grade
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Figure 5: Percentage reduction in price risk against hedging ratio
23 micron grade.

Per cent
40

35

30

O T ¢ T ) T T ‘JTlll{l
0 02 0.6 08 ! 1

Note: Qther wool attribwtes are fixed at the contract specificarion valses

GO 005 T U5, % U 05 T W3 0 V05 O R 10 285 0 U6 00 0% U 5% 005 0 00 00 OO0 JO 256 O O 0V U 0% 7 24 S0 WK 8 4

4 ¥ R}

0.4

3

Figure 6: Percentage reduction in price risk against hedging ratio
20 micron grade.
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Figure 7: Percentage reduction in price risk against hedging vatio
22 micron grade.
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4.6 Distribution of risk cover among wool growers.

ABARE's 1993-94 Australian Agriculwral Grazing Industry Survey (AAGIS) data
contained 641 wool growing farms which could be hinked to AWEX auction sale data.
The linked data set contained information on the quality of wool sold from each of
these farms. The average wool characteristics for cach of these farms were used to
simulate a ratio hedge and 1o calculate the corresponding ‘percentage reduction in price
risk’ had the growers hedged using the new futures contract.

Figure 8 contains a plot of the calculated percentage reduction in price risk plotted
against ayerage micron grade for the 641 farms. The plot indicates that growers
producing wool with micron grades close to the contract specifications (21 micron) ¢an -
reduce price risk by using the wool futures contract to hedge. The plot also shows that
the price risk increases as average micron grade moves away from the contract grade,




Figure 8: Reduction in price risk against micron grade for 641 farms in
AAGIS
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5 Concluding remarks

In the past wool few growers have traded in wool futnres contracts. This might change
if the specifications and operation of the new contract better meet their requirements.
The extent to which this revised contract will be used by wool growers will largely
depend on whether the contract can be used effectively to minimise price risk and
whether there is adequate understanding of the contract including the way ,prcmiumg
and discounts are caleulated for wools not meeting contract specifications.
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The effectiveness of the wool futures contact as an instrument to reduce price risk will
targely depend on the variation in basis of the type of wool 1o be hedged. The extent of
basis risk tikely to face a grower will depend on the characteristies of wool produced.

Therefore, the benefits from using futures are hkely tw differ substantially from region
ta region and from grower to grower  Growers who intend to use the fotures contract
will need to study the movements of the basis over time,

Growers need to toke into consideration all the costs associated with hedging wool
when making marketing plans and mas need to consult serviee brokers, A big question
s whether the (ived pretums and discounts for wools falling in the micron range 19.6

t0 225 will work. Onee the volume of wool futures contrirets improves there might be a
need for another coatract o morease the coverage of the Australian wool chip. Withim
the contract specifications for mucron there ts a loss of cover of up to 20 per cent (figure
8} Based on the 199394 chip 30 per cont of the clip ts m the 22.6-25.5 micron range.
For this mecron range, the percentage reduction m price 1isk decreases as the micron
grade mereaves from the 21 nueron grade. The mdustry might need o consider
designing 2 contract to cover tus mucron range. Staustical analysis carried out in this
study indivates that growers who produce wool m Hos miceon range miay not reduce
thetr price sk by using the current futures contract.
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