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CHAPTER 1

INTRODUCTION AND THESIS GUIDE

1.7 Introduction

The New Zealand wool clip approximates six hundred and sixty
million pounds greasy weight, and is made up of over ninety eight
per cent crossbred wool.l/

Growers may sell their wool by public auction in New Zealand,
by private treaty to an individual buyer on their farm, or by auction
in the London market. Most wool is sold at auction with only about
twelve per cent being sold privately. Auction sales are held in
eight selling centres: Auckland, Napier, Janganui, Wellington,

Christchurch, Timaru, Dunedin and Invercargill.

1.2 Market Risks

Risk of loss arising from the uncertainty of future develop-
ments is an important element in agricultural marketing. The extent
of these risks varies among farm products. hile it may seem that
risks would be greater for perishable products, in actual fact,
greater aggregrate marketing risks may occur with less perishable
commodities such as wool. This is because they are accumulated by
sections of the marketing ''chain' for comparatively longer periods, and
the greater the period of ownership the greater the possibility of a

decline in price. These price risks may be coming more important

1« In New Zealand this term applies to lustre wool varying in
fineness from 36's to 56's irrespective of the breed or cross
of the sheep.



than physical risks which are being reduced with improved storage
and handling techniques.

Risks in agricultural marketing may be handled by private
enterprise or by group action. Group action includes floor price
schemes and other centralised policies. Under private enterprise
risks may be handled in five main ways. They may be covered by
insurance, reduced through increased information, reduced by combining
successive marketing services, assumed by the firms themselves, or
""transferred'" to others.

Price risks and some other risks may be '"transferred" to others
by means of forward contracts and/or futures markets, the more
advanced and sophisticated of these being futures markets. This
study deals with the feasibility and relevance of establishing a

futures market for wool in New Zealand.

1.3 Objectives of the Study

This study was suggested by the New Zealand #ool Marketing

Study Group. The original proposal called for a study of the relative
"efficiencies'" of existing wool futures markets in providing protection
against price movements in crossbred wools, together with the likely
gains to be obtained from basing storage decisions on cash and futures
price information. Because of the considerable computer time necessary
for such a study and the fact that the Study Group required completion
of the work as soon as possible, it was decided to reduce the scope of
the study to an estimation of the need for a crossbred wool futures

market and factors to be considered in establishing such a market.



1.4 Sources of Information

The study is based on survey and historical data. The surveys
used have been described in Chapter 2. The historical data on New
Zealand wool prices was collected for other Wool Marketing Study
Group projects. The prices are based on estimates of average wool
prices made by the Wool Commission appraisers after each sale. Where
more than one sale occurred in the same week, the estimated wool
prices have been averaged.

The data on the Sydney futures market was collected from the
files of a Sydney Floor member, while the data on other futures
markets was gained from a variety of sources which have been referred
to in the text. Where this has occurred (0) has been used to refer
to those references which appear in full in the Bibliography. The
Australian wool prices used are the Australian Wool Board's weekly
quotations for 6L4's average quality wool which are related to prices
paid for wool in Australia each week.

General information on the wool trade in New Zealand was

supplied by the Massey University Wool Department.

1.5 Abbreviations

Throughout the text the Sydney Greasy Wool Futures Exchange,
the London Wool Terminal Market and the Wool Associates of the New
York Cotton Exchange, have been referred to as the Sydney, London

and New York futures markets or exchanges.

1.6 Thesis Guide

This section describes the contents of the remaining chapters

of the thesis.



The role of market surveys and the surveys used in the study
have been described in Chapter 2. Chapter 3 discusses the economic
functions of a futures market.

Chapter 4 describes the actual trading procedures of existing
futures markets, while Chapter 5 estimates the effectiveness of the
London and Sydney markets as hedging media.

An estimate of the need for a crossbred futures market is made
in Chapter 6. This chapter summarises the extent and effects of
crossbred wool price fluctuations and the stabilising influence that
a futures market would have. The possible locations for a crossbred
futures market and the likely success of a market in New Zealand are
dealt with in Chapter 7. Chapter 8 examines some of the problems which
may be encountered in setting up a futures market.

The main findings of the study, together with some admini-
strative suggestions are given in Chapter 9.

Technical terms and terms peculiar to futures markets, which

have been used in the text, are explained in Appendix A.



CHAPTER 2

THE SURVEY AS A RESEARCH METHOD

2.1 Introduction

This chapter begins by considering the common methods of
market research and then goes on to examine market survey techniques.
This is followed by a discussion of the more common types of surveys
and concludes with a description of the types of surveys used in this

study and the reasons why they were chosen.

2.2 Methods of Market Research

Market research can either be aimed at measuring characteristics
which have occurred, or at predicting results which may occur given
certain assumptions.

To measure characteristics which have occurred we need approp-
iate data. This may involve recorded statistics or a survey of market
participants.

The survey method is a technique of gathering data by asking
questions; the essential point being that the data is furnished by an
individual in a conscious effort to answer questions.

The survey used may be aimed at simply obtaining facts about
a certain aspect of a market, in which case we test a hypothesis and
plan the questions accordingly; or alternatively a survey may be used
to obtain information from market participants - in which case there

Vv
may be no fixed hypothesis.

1. In practice, the research worker will start with some ideas (i.e.,
a hypothesis) as to the pertinent information to be collected.
However this idea or hypothesis may be modified in the light of
increased information about the marketing system.



If we use our data in a formal model in order to reach con-
clusions about the values of the structural parameters of the system,

then we say we are using econometric procedures. By the use of

econometric methods we may be able to make predictions about the future

based on past experience with a known degree of statistical probability.
To predict results which may occur given certain assumptions

we need to use models. A model is a representation of a system

designed to incorporate those features that are deemed essential for

one or more specific purposes. If the perceived relationships that

are incorporated in the model are translated into mathematical terms

or symbols, the model is known as a mathematical model.

The reason for constructing models of marketing problems is to
gain some insight into the structure of these problems. The preferred
method in most instances would be to reach a conclusion through formal
mathematical analysis. However, most marketing systems are too complex
for this and when this occurs simulation offers a feasible method of
studying the problem.

Simulation involves the construction of a model which usually
consists of mathematical or logical expressions. These expressions
are structured in such a way that the model represents the operational
characteristics of the system it simulates. The model accepts inputs
that depict hypothesized events occurring in the real system, and
responds to these events in the way it is assumed the real system
would respond. Accordingly, the effects of different choices of
action can be evaluated by observing how the model reacts to such

choices.



Simulation does permit the exploration of several different
combinations of possible actions in a problem situation. It is
usually impracticable, however, to test every conceivable situation.
When this is the case, simulation can show only which of the combin-
ations tested is the most desirablej; it cannot guarantee to find the
optimal combination of actions. Moreover, simulation, like most
experiments in marketing, is generally completed using a sample of
data from a larger universe and is consequently subject to sampling

error.

2.3 Market Surveys

Market surveys may take many different forms, the more common
being telephone and personal interviews, and mail questionnaires.
Nith each type of survey respondents are required to answer certain
questions and because of this all survey methods are subject to the
following limitations:

(i) Respondents may not be abtle to remember,

(ii) respondents may not be able to generalise,

(iii) the inability of respondents to identify their motives
or reasons for certain behaviour,

(iv) respondents possess certain biases,

(v) respondents may not answer accurately in an attempt to

make a good impression on the interviewer.

Despite these limitations, surveys may be usefully employed in
gathering a variety of information about a certain aspect of marketing.
Each survey method has certain strengths and weaknesses which will be

discussed in the following sections.



2:31 Mail questionnaires

There are two distinct types of mail questionnaires. Firstly,
there is the single survey typé/uhich collects information once about
a certain topic and no attempt is made to re-contact respondents.
Secondly, there is the mail pane%/which is used for the continuous
gathering of information and respondents are contacted in several
different time periods. Single survey mail questionnaires are useful
in that they:

(i) Permit a wide distribution of the components of the sample,

(ii) allow respondents to take time and care with their answers,
(iii) have low costs,
(iv) avoid the possibility of an interviewer bias.

There are however certain limitations to the single mail
questionnaire method of survey:

(i) All types of respondents may not respond in the proportions
in which they exist in the sample whenever the response rate
is less than one hundred per cent,

(1i) it is difficult to get a high rate of return,
(iii) wusually the questions must be kept brief,
(iv) the study usually requires a longer time to complete,

(v) visual data cannot be obtained,

(iv) it is possible to get a sequence bias because the respondent

is able to read ahead before answering the questions.

2. See forthcoming Masterate thesis by B. O'Donnell,Massey University
for an example of a single survey.

3« A mail panel is at present being conducted with a number of farmers
in Thames by the Massey University Department of Agricultural
Economics.



The accuracy of response to mail questionnaires is in general
related to a number of conditions such as the interviewing situation,
questionnaire content, and the function of the respondent as a reporter
for himself, or for his firm or family.

If there is a low rate of response to a questionnaire, then not
all types of individuals may have responded in the proportions in which
they exist in the original survey area. This means that if sample
distortion is to be minimised a high rate of return is necessary.
Factors governing this rate of return are:

(i) The reputation of the research worker or organisation,

(ii) the spirit of co-operation aroused by the covering letter
accompanying the questionnaire,
(iii) the reluctance of respondents to divulge confidential
information,
(iv) the resrondents interest in the subject matter,

(v) the amount of time and effort reguired to fill out the

questionnaire.

It is common with mail questionnaires to use contrclled rather
than random samples. If the questionnaire is controlle%/with regard
to the subject being studied, then the risk of sample distortion is
reduced (1). Because controlled questionnaires are not probability
samples their usefulness is confined to measuring attitudes or trends

rather than parameters.

. A controlled questionnaire is one in which the respondents are
purposively selected to ensure a representative sample e.g., if
it was desirable to illustrate the effects of different incomes,
then respondents would be chosen to ensure that a cross section
of income levels was included in the sample.
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2.32 Individual personal interviews

Individual personal interviews are conducted between the
interviewer and respondents individually and may be used to obtain
subjective data such as attitudes, intentions, expectations and
motivations (2).

With this form of survey it is often desirable to have a free
form interview which allows the interview to move freely from topic
to topic. This means that the interviewer must be careful to direct
the discussion in such a way as to ensure that all the important
topics are discussed.

The advantages of the personal interviews have been listed
as (6):

(i) More questions may be asked,

(ii) it is possible to obtain information on subjects which
may not be covered by mail or telephone, and visual data
can be obtained,

(iii) the field work may be completed sooner than by mail,

(iv) the sample can be more accurately controlled,

(v) the response rate is usually higher than with mail

questionnaires.

There are also several disadvantages:

(i) Bias and prejudice may be introduced by the interviewer,

(ii) they are costly and hence the size of the sample may be

limited,

5. This point has been emphasised by Candler (3) and Cartwright (2).



1"

(iii) some respondents do not react well to personal
interviews.

Of these failings the most important is the problem of
interviewer bias. This will only be reduced by the use of well
trained interviewers who are familiar with the objectives of the
study, have a sound technical knowledge of the subject being studied,

and have an appreciation of interviewing as a scientific procedure.

2¢33 Group interviews

If we define a group as a number of interacting individuals
having a community of interests, then there are several differences
between group and individual interviews. In contrast to the individual
interview in which the flow of information is uni-directional from the
respondent to the interviewer, the group setting causes the opinion
of each person to be considered in group discussion. Each individual
is exposed to the ideas of the others and submits his ideas for con=-
sideration by the group.

The interaction among group members stimulatesnew ideas con-
cerning the topic under discussion which may never be mentioned in an
individual interview. As well as this the interviewer is able to
observe how an individual reacts to a new idea rather than have the
individual tell the interviewer. Grou? interviews may also be expected
to provoke considerably greater spontaneity and candour and be more
emotionally provocative on most individuals than would occur in an
individual interview.

A third type of personal interview may arise (4) when the group

members fail to interact with one another, but each member directs his
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remarks to the moderator. This might better be described as multiple

or serial interviewing, since group interaction does not occur.

2.3k Telephone interviews

Two forms of telephone interview surveys may be distinguished
(5). Firstly, it is possible to draw a sample of telephone numbers
and to interview respondents without any previous contact. This is
the method employed by many marketing research agencies. Secondly,
the telephone may be used to re-interview respondents from a previous
survey%/ In other words, the individuals in a representative sample
drawn by the usual area sampling methods are first interviewed by
personal contact, then at a later date the telephone owners in the
sample are re-interviewed over the telephone.
The advantages of the telephone survey are (6):
(i) Information may be collected on current events,
(ii) errors resulting from failure of memory are reduced,
(iii) they have economy and speed,
(iv) wunlimited call-backg/can be made at low cost.
The disadvantages of telephone surveys are:
(1) Visual pictures and diagrams cannot be used,
(ii) wvisual data cannot be obtained,
(iii) the sample is limited to telephone subscribers,
(iv) 1lengthy interviews are not usually possible.

In general the response rate will be lower with telephone

surveys, the more personal or confidential the information required.

6. See (7) for an example of each of these types.

7« A call-back occurs when the same individual is contacted more
than once.
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2.4 Criteria Used in Selecting Survey Methods

The first selection of survey methods is based on a priori
standards. The type of information reqguired often determines the
method of data collection to use. If, for example, information is
to be collected from people, then the study may be limited to telephone
or personal interviews; while if information is to be collected about
people, then a mail questionnaire may suffice.

If the selection of a survey technique cannot be made on
a priori standards, then the selection may be made on the basis of
accuracy and available finance. This second selection is particularly
relevant when deciding between mail gquestionnaires and personal inter-
views. Because of the time involved, personal interviews may be very
costly. However, they usually provide the most reliable data as they

generally avoid the problem of low response rates.

2.5 Surveys Used in Futures Study

There were three surveys used to provide data for this study
(for simplicity these have been called Surveys A, B, and C). The
surveys took the form of mail guestionnaires and individual and
group interviews.

A mail questionnaire was sent to all Floor members of the
Sydney Greasy Wool Futures Exchange. This survey (Survey A) was
aimed at obtaining the opinions of the members concerning the
establishment of a crossbred wool futures contract. The questionnaire
used has been shown in Appendix B.

Survey B was aimed primarily at estimating the volume of

business conducted by firms engaged in wool buying in New Zealand,
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on existing futures markets. The survey used was sent to all the
clients of ong/New Zealand Associate member of the Sydney Exchange.
The questionnaire used has also been shown in Appendix B. Personal
and group interviews were also held with a sample of members of wool
buying firms located in Christchurch and Wellington.

Other objectives of the survey were to attempt to gauge the
level of knowledge concerning futures markets of members of the wool
trade and to find whether or not their business activities were such
that they would require the type of protection against price movements
which might be afforded by a crossbred wool futures market. Finally,
the survey was used to obtain the opinions of the respondents regarding
the likely success of a crossbred futures market should one be
established.

The final survey (Survey C) consisted of personal interviews
with the leading wool processing and manufacturing firms and had

similar objectives to Lurvey B.

2491 Reasons for the selection of methods

A mail questionnaire was chosen for survey A because of the
high costs involved with other methods. This meant tha2t all the
Y

disadvantages of a mail questionnaire such as low response rates

were unavoidable. This survey was probably affected by the refusal

8. After talks with other sections of the wool trade the author
estimated that this represented ninety per cent of the N.Z.
traders operating on the Sydney market. This does not mean
that it represents ninety per cent of the trading conducted
by New Zealanders.

9. The response rate was in fact low, only six replies were
received out of fourteen Floor members contacted. This,
however, is not atypical as it is usual to get a response
rate of between twenty and thirty per cent with this type
of survey.
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of the Management Committee of the Exchange to give its official
sanction. This necessitated contact with each member individually
reducing the anonymity of replies and this may have further lowered
the response rate.

It was also necessary to use a mail questionnaire for part of
Survey B. The Associate member understandably declined to supply
the author with a list of his clients but agreed to send out the
questionnaire on the authors behalf. The response rate in this case
was twenty per cent. However, the replies were insufficiently complete
to enable their inclusion in this study.

The reason for choosing interviews for Survey B was that it
enabled the author to more accurately assess the attitudes of the
remainder of the firms. This was important as it provided a more
reliable assessment of a firms needs for, and likely response to, a
crossbred futures market. In addition it helped to eliminate the
response bias without adding greatly to the cost%g/

Survey C covered only four firms and was similar to Survey B.
Therefore, group interviews were able to be used without greatly

increasing costs.

2ad2 Selection of firms

Survey A was a population survey of the fourteen members of
the Sydney Futures Exchange. Survey B's mail questionnaire may be
thought of as a sub-population survey. The sub-population of ten
firms was selected because it represented a cross section of traders

known to use futures markets.

10. Costs were kept down due to the large concentration of firms
in two centres: Christchurch and Wellington.
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Firms interviewed in Survey B were selected from a list of
wool buying firms based in wWellington and Christchurch. Out of a
total of forty five such firms a sample of twenty was obtained by
taking every second firm alphabetically.

Fourteen of the sample firms had at least seventy per cent of
their business connected with crossbred wool, two had approximately
half their business with crossbred wool and half with fine wool, and
the remaining firms dealt mainly in fine wools. Nine of the firms
were commission buyers, four were employed by principals, and the
remaining firms were merchants buying into stock. Twice as many
firms were buying to cover forward sales as were buying for current
orders.

The firms contacted in Survey C were chosen because they
account for a high percentage of the output of New Jealand's wool
processing industries. They produce products ranging from carpet

1y

yarn to merino tops.

2.6 Interviewing Procedure and Experience

2.61 Survey A

Considerable correspondence between the author and a prominent
Floor member on the Sydney Exchange preceeded the survey and provided
an invaluable guide to the type of information which might be forth-
coming.

The mail questionnaire in Survey B, which had been carried out

11, Tops are a semi-manufactured stage in wool processing in which a
continuous band or ribbon of combed fibres are laid parallel in
an untwisted condition; all short and weak fibres (noils) have
been combed out.
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before Survey A, had shown that a low response rate could be expected.
Steps were taken however to try and improve the response rate. Firstly,
the original questionnaire was redrawn in an attempt to exclude all
questions which required facts of a confidential nature. Secondly,
contact was made with the Management Committee of the Sydney Exchange

in an attempt to gain "official sanction' for the survey and to

provide publicity for the questionnaire. '"Official sanction" however
was declined and any publicity may as a result have been unfavourable.

The questionnaire was finally sent to the members individually.

2.62 Survey B

First contact with wool buyers was made at wool auctions at
Wanganui and Wellington. The purpose of this 'pre-interviewing'" was
to gain knowledge of wool buying procedures so that a meaningful out-
line could be prepared. Emphasis was placed on meeting as many members
of the trade as possible in an informal atmnsphere.

From this early contact an interview outline and mail question-
naire were prepared. These were then tested with local wool buyers
and the staff of the Massey Wool Department. This exposed some minor
problems which were corrected for the final surveys.

The nature of the interviews, which were of the '"free-form"
type varied widely, although each consisted of two main parts: a
discussion of the firms overall activities and a period spent in
discussing futures markets. #hen possible more than one member of
the firm was interviewed at once as the author found that interaction
between members of the firm made for a more '"balanced'" picture of the

firms overall trading practices.
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2.63 Survey C

This survey was conducted after Survey B and knowledge gained
in that survey was used. Prior to the start of the survey the author
had discussions with representatives of one of the largest wool process-
ing firms in New Zealand to gain an understanding of the processing
industry.

During the course of Survey C it was discovered that only one
of the firms was using futures markets to a significant extent and
where other firms had used futures this was arranged by their wool
buying agents. For this reason, the firm's buying agents were con-

tacted in some cases.

2.7 '"Lessons'" Gained from Futures Surveys

While a low response rate to Survey A was foreseen and steps
were taken to counter this, certain alternative better procedures may
have given improved results.

#hile '"official" support may be useful the author feels that
this should not be requested unless the person conducting the survey
is confident that it will be granted. This could possibly be assessed
by indirect approaches tc people concerned. The chances of success
may also be improved by the use of an "influential" third person to
make the request. In the case of the futures survey a better approach
would have been to have merely contacted each member individually
using a covering letter from some well respected or influential
member of the wool industry.

In an attempt to create a sense of anonymity in the replies,

questionnaires were not numbered and the respondents were not asked
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to put their names on the replies. This, of course, precluded the use
of follow-up letters to the non-respondents which may have increased
the response rate%g/

The mail questionnaire in Survey B was also limited by the
confidential nature of the replies. However, in this case the
Associate member acting on the author's behalf, was able to send out
reminder letters which did produce additional replies.

In summary, the study as a whole deals with a hypothetical
question and, as such, the low response rates achieved by the question-
naires does not preclude the use of the results. This is because the
cbject was merely to assess likely levels of interest. While non-
respondents may feel quite differently about the subject than the

respondents it would seem likely that the very fact they failed to

reply indicates that they do not feel strongly on the subject.

2.8 The Use of Survey Results in Futures Study

Survey results are used to show the opinions of members of the
wool trade regarding the effectiveness of present futures market in
Chapter 5 and to show their attitude towards fluctuating prices in
Chapter 6.

Chapter 7 utilises survey resul;s to gain the opinions of
members of the wool trade on the likely location of a crossbred
futures market (Section 7.5) and the likely success of such a market
should one be established (Section 7.622). Section 7.64 also uses
survey data to assess whether or not traders considered a floor price

scheme was compatible with futures trading.

12. The importance of follow-up letters is illustrated in (8), where
a follow-up letter six weeks after the questionnaire was sent
almost doubled replies.
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CHAPTER 3

THE FUNCTIONS OF A FUTURES MARKET

3,17 Introduction

A futures market may be defined as, "...trading conducted
under special regulations and conventions, more restrictive than
those applied to any other class of commodity transactions, which
serve primarily to facilitate hedging and speculation by promoting
exceptional convenience and economy of transaction%/ This definition
is interesting in that it defines a futures market by purpose rather
than on more easily and objectively recognised criteria?

This chapter examines the special economic functions of a

futures market which facilitate hedging and speculation.

3,2 Hedging

Hedging may be defined in many ways. It usually refers, however,
to trading on the futures market by people who either have accumulated
wool stocks or alternatively have accepted orders for yarn before having

bought wool to fill the order. In both cases an attempt is made to

hedge against possible losses which might result from price movements

1. See (9) page 315.

2., e.g., a futures market may be defined as the medium for bringing
together those people in a trade; producers, merchants, and
processors who wish to buy or sell a commodity in a stated month =
near or distant = without actually having to accept or make delivery.
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in the spot market. In the former case the merchant will hedge his
-74

wool stocks by selling futures while in the latter he will hedge his

yarn sale by buying futures. Thus a hedger operates in both the

physical and futures markets.

3.21 Reasons for hedging

3.27117 To insure against price fluctuations

Hedging has traditionally been explained in terms of a dealer
in the actual or '"spot' commodity who desires 'insurance' against
disadvantageous price movements in the spot commodity. An example
would be a trader who ''protects'" his inventory position from the risk
of price fluctuations by simultaneously selling a sufficient number
of futures contracts to cover delivery of his stock, and when he
resells his stock, simultaneously '"liquidating'" his position in
futures by purchasing the same number of contracts (of the same future)
as before. If the net change in spot price has been equal to the net
change in the price of his futurej i.e., if the price movements have
been parallel to each other, the gain he enjoys in one market offsets
the loss in the other and he is left with his '"mormal'" merchandising
profit less charges.

3.212 To exploit likely relative price fluctuations

Working (9) has challenged the traditional explanation claiming

that a hedger does not seek primarily to avoid risk, but rather hedges

3. A spot market may be described as a market where buyers and sellers
come together to conduct transactions which represent goods actually
on hand or readily available at the time a contract is made. In
this case it is the auction system.

L, This is known as short hedging.

5. This is known as long hedging.
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in anticipation of a "favourable change in the relation between spot
and futures prices.%/ This means the trader does not possess a given
sized inventory which has to be hedged against, but rather that he
makes simultaneous adjustments to his position in both markets in
the hope of exploiting likely price changes.

If the price of futures is high relative to the present spot
price, then by increasing his stock of wool, and selling futures,
the manufacturer can hope to make a profit provided futures prices
return to their normal relationship with wool prices.

Similarly, if futures prices are low, the manufacturer can
hope to gain by running down his stocks and purchasing futures in
the hope of profiting if futures prices return to their normal

relationship with spot prices.

3.2173 To exploit likely absolute price fluctuations

It has been found recently (10) that an individual may also
hold a mix of hedged and Speculativg/positions in response to his
expectations regarding absolute price changes. This is a practice
that is not well explained by either of the previous two theories.

If traders expect spot prices to rise, they tend to remove
hedges and increase their inventory holdings. In some cases they
take long positions in both the spot and futures markets as a more

obvious speculative venture. On the other hand, if they expect spot

prices to fall they increase their spot futures positions in excess of

6. See (9) page 326.

7. The distinction between hedging and speculation in this context
is fuzzy - the only real distinction is that hedging is conducted
with respect to a primary or cash market which provides the trader
with his main profits, e.g., a merchandising profit.
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hedging requirements. In other words, hedging activities get mixed
in very closely with speculative operations in the accounts of the

individual trader.

3.214 To help finance operations

Even though Clearing Associations normally require a deposit
with each contract (and credit is never extended) the banks are
justified in lending more on hedged than on unhedged stocks because
of the lower risk involved. The mainspring of futures trading is
often thought to be the need to finance inventories in the face of
fluctuating prices.

Generally, in the United States, seventy per cent of the valge
is lent on unhedged stock and up to ninety per cent on hedged stockj/

This enables producers, dealers and manufacturers to reduce the amount

of their operating capital tied up in inventory.

%3.215 To ease buying and selling decisions

When hedging is practiced systematically, there is need only to
consider whether the price at which a particular sale or purchase can
be made is favourable in relation to other current prices; there is
less need to consider whether the absolute level of prices is favourable.
When a trader buys wool he may sell futures of the same value.
When the time comes for him to sell his wool he will then buy back
the same amount of the same futures. This means that while delivery
is made at the same time as the second contract is made, the effective
price of wool is determined by the price ruling at the time the first

contract is made. There may be a slight difference, however, if the

8. As yet this has not applied in Australia, nor for New Zealanders
using the Sydney Exchange.
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futures and cash prices have not moved in a similar fashion.

3.216 As a protection against changes in Exchange Rates

In recent years, "... it has become accepted practice for
some holders of sterling to insure against the capital losses
inherent in devaluation of that currency by hedging in suitable
Commodity Futures Exchanges.%/ Pre-eminent amongst these are the
exchanges dealing in wool, a commodity which is traded on a world
market and hence has a price which is less influenced by factors
affecting individual producers. Consequently, each successive wave
of weakness in sterling has initiated strong hedge-buying of wool
futures, mostly in London and Sy?ney, and also to a lesser extent
in New York, Antwerp and Roubaix?g/

This was seen prior to the devaluation of sterling in
November, 1967. 1In the week prior to devaluation, as fears for
sterling swept the money and commodity markets, wool futures rose
about ten points in Sydney and twenty points in London%l/ The fact
that the Australian Noo} Board Average 64's quotation for the same

12

week fell by two cents shows that this was overwhelmingly caused by

protective buy-hedging.

9. Kreglinger & Hirsch (Futures) Pty. Ltd., Report No. 266,

10, This is not hedging in the true sense as it is undertaken in
response to expected relative price movements between futures
and the money market rather than futures and the spot market -
to this extent it may possibly be better described as speculation.

11. See "Wool Record'" futures quotations:

Nov. 17, 1967 Vol. 112 No. 3053, page 50.
Nov. 24, 1967 Vol. 112 No. 305k, page Sk.
Dec. 1, 1967 Vol. 112 No. 3055, page S5k.
Dec. 8, 1967 Vol. 112 No. 3056, page 50.

12. This is the average price of all the wool of this type sold in
Australia during the week.
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3.3 Speculation

The word "speculation' has come to be used by laymen as
synonymous with undesirable practices in commodity trading. In
futures markets, however, the term has a more '"respectable'" connot-
ation as it applies to an essential and desirable element in futures
trading. In the language of the futures market, a speculator is
simply a man who buys (or sells) futures without an offsetting trans-
action in the spot market.

Speculators accept the possibility of a financial loss in the
expectation of, on average, making a net profit. This differs from
hedging which aims merely at limiting income fluctuations due to price

changes.

3.31 Reasons why speculators enter a futures market

A well organised futures market ensures that the conditions of
a futures contract will be enforced giving traders confidence in their
investment and because contracts may be traded freely on the exchange,
speculators are able to enter and leave the market whenever they wish.
In a futures market, unlike the cash market, speculators are able to
operate by buying and selling at different points in time without
holding stocks of the commodity.

Speculators tend to avoid markets with poor price quotations,
high commission rates, and markets for commodities whose price is
subject to a substantial degree of control to their disadvantage.

Recent studies have shown (11) that the volume of speculation
on a market tends to increase with the amount of hedging business which
the market attracts, which suggests that speculation arises primarily

to accommodate the needs of hedgers.
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3.4 The Advantages Hedgers obtain from a
Large Volume of Speculation

3. 01 The Provision of a "Continuous market!"

It is conceivable that in a futures market the amount of
13/ 14/

long hedging may just egual the amount of short hedging but even
if this were the case it would not be likely that there would always
be a trader waiting to buy a contract just when another trader wanted
to sell. Thus speculation is necessary to ensure that whenever some-
one wishes to buy or sell a contract there is always someone willing
to take an opposite position. Provision of a "cortinuous market'" as
this is called, is of importance to both hedgers and speculators

because it ensures that they can enter or leave the market whenever

they wish.

3,bL2 Speculators transfer risk

Although speculators do not consciously assume the burden of
risks caused by price fluctuations in the market, and although they
do not charge a specified scale of rates for assuming these risks,
their activities have practically the same effect. Risks that would
normally have to be borne by the holders of wool, are now largely
shifted to the shoulders of speculators by the process of hedging.
This results in lower marketing costs which may benefit both producers

and consumers,

3.43 A large volume of speculation reduces the '"price effect"
in a market

The price effect is the term used to refer to the difference

13, Long hedging refers to trading in which the first operation is
to buy a futures contract.

14, Short hedging refers to trading in which the first operation is
to sell a futures contract.
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between buyers and sellers price on a market (12). On a futures
market a hedging order is usually placed for immediate execution,
while speculators may only buy or sell if the price reaches some
particular level. In any competitive market the urgent buyer must
usually expect to pay a higher price than he would have to pay if he
had time to seek someone eager to sell: the urgent seller must expect
to sell at a lower price than he would if he took the time and trouble
to seek out someone who was eager to buy.

In markets where there are frequent purchases and sales for
whatever the market will bring, some traders make a more or less
regular business of buying from urgent sellers in order to sell to
urgent buyers. The more of such business there is to be done, and
the shorter the expected interval between purchase and resale, other
things being equal, the narrower is the usual margin between "buyers

price'" and ''sellers price'".

3.44  Speculators help with price formation

The dependability of futures prices is ensured by:-

(a) A large volume of trading conducted by specialised
speculators in constant competition with each other,
ensures that prices accurately reflect current knowledge.

(b) Speculators operating on several markets simultaneously
‘ensure that if the prices in one market should move out
of line with the prices in the others, then this will be
remedied quickly. This is achieved by speculators selling
in the higher priced market and simultaneously buying in
the lower priced market, thus increasing supply in the

higher priced market and increasing demand in the low
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15/
priced market.

39 The Advantages all Market Participants Gain from the Presence
of a Futures Market

3.51 Futures trading may reduce price fluctuations

The traditional view is that speculators on a futures market,
by buying at low prices and selling at high prices do, in fact, reduce
price fluctuations caused by changing market conditions. The result
of speculator activity is thought to be smaller, but more frequent

16/

price changes.

FaB2 Futures markets provide continuous price cuotations

Futures markets provide continuous price quotations even during
periods when there are no auction sales. W#hile, "... it is not unusual
for Sydney futures to work higher at some points during breaks in auction

12/

«s+"" they do tend to predict the true direction of wool prices. Thus

while futures quotations may not give a completely accurate indication
of the reopening auction prices, they do provide a better indication

than would be the case with no published price estimates.

%53 Futures prices provide a guide for inventory adjustment

Stocks are necessary to ensure that demand can be fulfilled at
all times. If stocks were not held, then processors would have to
reduce output when supplies were short. Provided there is no uncertainty
regarding future demand, then there is no need for prices in the future
to be higher than current prices by more than the marginal cost of

storing the commodity until the future date.

15. It is referred to as arbitrage.
16, This will be dealt with more fully in Chapter 6.

17. Personal communication from Floor member.
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This does not hold with uncertainty ds there is now a risk of
18/
losses due to price changes. The larger the stocks held the greater
this risk will be. This means that people involved in the storage of
stocks will tend to base their decisions on expected future prices.

By supplying simultaneous quotations for various subsequent dates, a

futures market helps with the rational control of stocks.

18. Over a range, increased wool stocks will simplify manufacturing.
For instance, the bigger his stocks the better chance that the
manufacturer has exactly the wool type in stock that he needs
for a particular job., Thus a manufacturer can alter his stocks
over quite a substantial range (in response to expected price
changes), without becomingan explicit speculator.
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CHAPTER 4

A DESCRIPTION OF THE NEW YORK, LONDON AND SYDNEY FUTURES MARKETS

4,1 Introduction

This chapter reviews the organisation and trading procedures
on three established Wool Futures Exchanges as a gu¥de to the pro-
cedures which would be required should a market be established in
New Zealand.

There are currently eight Wool Futures Markets in the world,
trading in contracts based on raw wool, wool tops and worsted yarn
(See Table 4.1). The three markets discussed in this chapter are
New York, London and Sydney.

The chapter begins by looking at the organisation and admin-
istration of these markets and then goes on to discuss trading

procedures.,

L,2 Organisation

The Sydney and London Exchanges are organised in a similar
V
fashion. However, the New York Exchange differs because of its

association with the New York Cotton Exchange.

4,21 Membership

Each of the three exchanges has basically two types of member-
ship. One class is able to trade on the exchange floor and the other
class must trade through the first class, but pays lower commission

charges than '"outsiders'.

1. The Sydney Market was modelled on the London Market.



TABLE 4.1

THE LOCATION AND ESTABLISHMENT OF WOOL FUTURES MARKETS

Contracts

iocation Date Date
Wool Weight Established Terminated
Le Havre Greasy 2,250 kilos 1883 1914
(France) (undefined)
Antwerp Greasy 5,000 kilos 1887 1901
(Belgium) (6L's)
Merino tops 2,250 kilos 1887 o
(60/64's)
Crossbred tops 2,250 kiloes 1956 coee
4L8/50's)
Rouxbaix-Tourcoing Tops (Merino) 2,250 kilos 1888 aer
(France) e Greasy (Merino) 2,250 kilos 1888 e
Leipzig Tops (Merino) 2,250 kilos 1890 1914
(Germany)
New York Tops (6L's) 5,000 1bs 1931 cees
(U.S.A.) Greasy (64's) 6,000 lbs 1941 ceee
London Tops (Merino) 5,000 1lbs 1953 Sia
(U.K.) Tops (Crossbred 50's) 5,000 1bs 1956 1961
Nagoya Worsted Yarn 200 Kg 1951 seee
Osaka Worsted Yarn 200 Kg 1953 P
Tokyo (Japan) Worsted Yarn 200 Kg 1953 PR
Sydney (Australia) Greasy (Merino) 3,000 lbs 1960 R

Le
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On the New York Exchange these two classes are referred to
simply as Class A and Class B, Any member of the New York Cotton
Exchange (which has a limited membership) is automatically a Class A
member of the Wool Exchange. There are four hundred and fifty Class A
members. Class B membership consists of one hundred and fifty members,
mostly from the wool trade.

On the Sydney Exchange the two classes of membership are
referred to as Floor and Associate members. There are fourteen Floor
members who are, according to regulation, resident or incorporated in
Australia. The number of Floor members may be changed only by a
majority resolution of existing Floor members. Floor membership may
be purchased, however, from an existing member provided the purchaser
is also elected to membership by existing Floor members. Since
January 31st, 1963, the same conditions relating to an increase in
number have also applied to Associate membership. At present there
are one hundred and sixteen Associate members, seventy are resident
or incorporated in Australia and forty six are overseas firms (includ-
ing five New Zealand firms).

Membership of the London Exchange is similar to the Sydney
Exchange except that the Associate members are divided into Home and
Overseas Associ;tes. Floor membership is limited in this case to
thirty, twenty of whom must have a bona fide interest in the wool trade.

Exchange members are required to pay a deposit when taking up
membership plus an annual subscription. These charges vary from
exchange to exchange and with the type of membership. On the Sydney
Exchange, the deposit is $A10,000 for Floor members and $A1,000 for

Associates. All members pay an annual subscription of $A200.
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4,22 Administration

In the United States there is a Commodity Exchange Act (C.E.A.)
which Congress may apply to commodity markets as it sees fit. This
Act aims at maintaining fair market conditions on the commodity
exchanges and is administered by an Authority (Commodity Exchange
Authority), the head of which is responsible to the United States
Secretary of Agriculture.

The Commodity Exchange Authority has been regulating trading
in wool top futures since 1938 and wool futures since 195L., It keeps
a check on trading by requiring that Exchange members as well as
large traders (those whose open positioné/in any one maturity exceed
twenty four contracts) submit daily reports on their volume of trading
and their open positions. When necessary the Authority may place
regulations on aspects of trading which it enforces by warnings or
by laying formal charges against the offenders.

Day to day running of the New York Exchange is handled by a
Board of Governors who also have powers to regulate trading. An
example is the ability of the Board to prescribe limits on the number
of commitments that may be held by any one trader in any one trading
month.

In Australia and the United Kingdom there are no similar Acts
and control of the exchange is left in the hands of the respective
Management Committee.

The London Market is controlled by an elected Management
Committee which consists of eight representatives of the Floor members

and four Home Associate representatives.

2. A traders open positions are the uncancelled contracts he holds
at the end of the day's trading.
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The Management Committee of the Sydney Exchange consists of
seven; five representing Floor members and two representing Associates.
The Executive Officer of the Australian Wool Growers and Graziers
Council is an ex=-officio observer and is entitled to attend all meetings.
All members of the Management Committee act in an honorary capacity with
the Chairman and Vice-Chairman being elected by the Committee.

Most Management Committees elect sub-committees as needed and
there is a small staff employed. On the Sydney Exchange the staff
includes an Executive Officer, Secretary and Technical Officer.
Appraisal of wool for delivery through the Exchange is carried out
by a Board of three. These are the Technical Officer and two appraisers
drawn by the Management Committee from a panel of appraisers.

Futures exchanges have professional and technical facilities
in the form of bankers, solicitors, auditors and warehouse keepers at
their disposal. There is also a Clearing House and Testing Authority
associated with each Exchange.

On the London and Sydney Exchanges all Floor members are required
to become members of the Clearing Association. On the New York Exchange,
however, only fifty of the Class A members are also members of the
Clearing Association.

The Clearing Association is the agency through which futures
contracts are offset of fulfilled and through which financial settle-
ment is made. For accounting purposes, all sales and purchases are
made from and to the Clearing House. This means that the vendor or
purchaser does not have to worry about financial failure on the part
of the person who he actually buys from or sells to.

On the Sydney Exchange the Clearing services are provided by
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the Australian Development Clearing House Pty. Ltd., a wholly owned

subsidiary of Development Finance Ltd., which is a company engaged in

industrial banking.

b

L,3 Trading Procedures

4,31 Trading periods

Each Exchange has a set trading period which may include one
or several call periods. A call period is a period in which trading
is conducted (usually through a Chairman) to establish a price level
for each futures contract. This gives an indication of ruling market
prices and speeds up subsequent trading. Trading can take place only
in one month at a time during a call, but in free trading sessions
(outside call periods) several months may be traded at once.

The London Ekxchange has only one call period at the start of
each days trading, whereas the Sydney Exchange also has one at the
resumption of the afternoon's trading and ten minutes before the end

of the day's trading.

32 Delivery
4,321 Delivery months

Fach Exchange has certain quoted or delivery months for trading.
These are the months in which contracts which have not been '"cancelled"
by an opposite contract fall due, i.e., the physical produce which they
represent must be delivered.

For the London and New York markets the delivery months are
March, May, July, October and December. On the Sydney Exchange trading

is also conducted in January and September.

3, See Table 4.2 for a summary of the main features of selected
futures markets.



TABLE 4.2

SUMMARY OF THE MAIN FEATURES OF SELECTED FUTURES MARKETS

MINIMUM FLUCTUATION * " COMMISSION *
PLACE CONTRACT Per unit wk: Per: conkesct DEPOSIT AND FEES STANDARD DELIVERY RANGE
WOOL
New York | 6,000 lbs 1/10 cent $US6.00 $US600 $USLE 6l's Grease 60's of finer
(Basis clean) | per 1b
Sydney 3,000 1lbs 1/10 cent $A2.50 54150 $A24,.80 6lits Grease 60's to 70's
(Basis clean) | per 1b
WOOL TOPS
Antwerp 2,250 kilos 00.25 Belg. 562.5 Belg. 7% with min.|21.00 Belg. |60/64's dry 3% either side of
frs. per kilo francs 20,000 Belg. francs combed top standard
francs
London 5,000 lbs 0.1d. per 1b | £2. 1. 8. £80. 0. 0. |£9. 1. 0. 6li's B oil 60's to 70's
combed
New York 5,000 1bs 1/10 cent $U55.00 $US500 $UsL8 64's tops 58's or finer
per 1lb
Roubaix 2,250 kilos 00.05 French 112.5 French | 1500 French |Negotiable #ool Control A tolerance of plus
frs. per kilo francs francs type 163 10% minus 4%
NORSTED YARN
Nagoya 200 Kg. Limit of 5% Varies 1,000 Yen Pure wool Any one of L6 desig-
more or less worsted nated brands
of closing weaving
quotes of yarn 2/48's
previous day Nippon Keori
AG Brand
* $(Nz) = $(A) = $(USA)1.12 = £Stg. 0.47 = 5.55 French Frs. = 1.78 Belg. Frs. = 500 Yen

9¢
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In each exchange, contracts may be traded up to eighteen months
ahead. As the 'spot month'" drops out of trading, then the appropriate
month in the next year will be brought in, and in this way the eighteen
month span is maintained.

The gaps between quoted months are deliberately designed to
increase the volume of trading in the permissible trading months.

This is important to a trader who does not wish to make actual delivery,
because the greater the volume of trading the more confident he can be
that there will be another trader prepared to make an opposite trans-
action to the one he holds.,

4,322 Delivery grades

Each futures market has a regulation list of grades, or types
of the spot commodity which may be used to deliver against a futures
contract. The price of each of these grades or types has a strict
relationship to one particular grade or type (basis grade). The
premiums or discounts between the basis grade and each deliverable
grade are fixed by the Management Committee on the first day of each
month. The differentials are set with regard to prices paid for each
grade of the cash commodity in the physical market in the previous
month.

On the New York market the basis grade or Exchange standard is
described 3s a United States 64's top as defined by the United States
Department of Agriculture, made by the Exchange approved combers and
containing one and a half per cent oil including natural fat. Wool
tops made from wool or blends of wool grown anywhere in the world are
deliverable pfovided they do not contain more than five per cent of
scoured wool resulting from a previous mill scouring or not more than

twenty per cent of pulled wool.
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Sellers on the Exchange may deliver wool tops superior to the
Exchange standard but the maximum premium is four per cent. Sellers
may also deliver wool inferior to the standard, but only to the extent
of sixteen per cent. This bracket of plus four per cent to minus
sixteen per cent includes all commercial tops from a warp staple 70's
to an average length 58's.

There is also a greasy wool contract on the New York Exchange
which is based on a 6L's quality graded wool shorn from living animals
in the United States; of about two and one half inches average stretched
length and of good colour.

The seller of wool futures may deliver greasy wool grown any-
where in the world and pulled wools if they are uniform in grade, but
the maximum premium or discount is eleven per cent. This bracket of
plus eleven per cent to minus eleven per cent includes all wool two
and one quarter inches or longer in a 70's grade, to two and three
quarter inches or longer in a 60's grade.

On the London market the basis grade is described as a 6!'s
Noble Combed in oil from Australian wool. Other tops from 60's to
70's Combed from wool grown anywhere in the world are also deliverable.

The basis grade on the Sydney Exchange is a 6/B type greasy
wool (6!''s quality, Good Topmaking Australian Merino fleece wool).
Wool from a 70's quality average Spinners and Best Topmaking warp
Merino fleece wool, down to a 60's quality Good Topmaking medium

3f
length Merino fleece wool and selected Brokens, Pieces and Comebacks,

. Comeback sheep are not a pure breed, but a breed that evolved in
Australia as a result of crossing Merino sheep with various
British breeds such as Lincoln, Leicester and others. The wool
from Comeback sheep has the properties of both its parents and
is comprised of three main counts, namely 6b's which is a super
type, 60's and 58's.
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provided the wool has been sold at auction and shorn from live animals,
may also be delivered.

Usually, however, deliveries may consist of only one group of
wool types having similar characteristics of length and quality. On
the Sydney Exchange any delivery must be wholly of Merino types or
wholly of Comeback types and must consist wholly of fleece wools or
wholly of Pieces. A list of deliverable wools and acceptable groupings

on the Sydney Exchange has been given in Appendix C.

4,327 Delivery weights

Not only does each futures contract represent a basis grade
but it also refers to a specific weight of the commodity.

The London and New York tops contract both refer to 5,000 1b.
of tops. The New York greasy contract represents 6,000 1lb. (clean
weight) of wool and the Sydney contract represents 3,000 lb. (clean
weight)of wool. The Sydney contract was deliberately made smaller
than the others in an attempt to attract trade from producers but it
is doubtful whether this has had more than a marginal effect.

An allowance is made for weights either side of this standard,
provided they are between 4,800 and 5,200 1lb. in the case of the London

contract and between 2,800 and 3,200 1lb. for the Sydney contract.

L,324 Delivery points

To further standardise contracts the point of delivery is also
specified on a futures contract.

Wool and wool tops for delivery through the New York futures
market must be stored in an approved warehouse in Boston. Similarly,
tops for delivery through the London market must be held in an approved

warehouse in Bradford.

5. See Section 8.6
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The Australian Exchange differs here in that it enables
deliveries to be made at any wool selling centre in Australia with
the limitation that all the wool must be at one centre. Some centres

&

may be grouped as one for this provision.

4,325 Tenders

Tenders, or notices of intention to deliver wool through the
futures market must be made during a specific period. This period
is usually a certain number of days within the delivery month, or the
month the contract falls due.

On the Sydney Exchange tenders may be lodged any time between
2 p.m. on the first day of the delivery month and the end of trading
on the twenty third day of the delivery month. Wool that has been
tendered in fulfilment of one contract may be re-tendered during the
same month or in subsequent months within twelve months from the date
of sale at auction.

Before wool may be tendered it must be appraised for type by
a panel of Appraisers appointed by the Exchange, and for yield by the
Australian Wool Testing Authority. When this has been completed it is

invoiced to the buyer by the Clearing House.

L,33 Deposits and margins

Each of the three futures exchanges requires that a deposit be
placed with the Clearing House for each contract. As well as this
traders may be called upon to make a margin payment to cover an adverse

price movement should this occur while he holds an open position.

6. For instance, Melbourne, Albury, Portland, Ballarat, Geelong,
Launceston and Hobart are all treated as one.
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The original deposits for the New York Exchange are $(US)500
for the tops contract and $(US)600 for the greasy contract (these
are subject to alteration at different price ranges). These deposits
may be waived for wool trade concerns or individuals using the market
for hedging reasons.

In London the amount of the deposit was reduced from £5tg. 100
to £3tg. 80 in 1963, and in Australia the deposit required is $A150

on all contracts.

4,34 Price fluctuations

On each of the exchanges prices may only move up or down in
certain units or multiples of units.

On the New York Exchange the unit is one tenth of a cent per
pound which is equivalent to $(US)5.00 per contract for tops and
$(US)6.00 per contract for the greasy contract. The Australian market
also operates on one tenth of a cent per pound but because of the
smaller size of the contract this only amounts to $A2.50 per contract.

The minimum price fluctuation allowed on the London market is
one tenth of a penny per pound or £5tg. 2/1/8 per contract.

The New York Exchange also places a limit on the maximum
fluctuations allowed for any one future in one trading day. There
is also a limit to the amount that the prices for any future during
any one day may vary above or below the closing range for that future
on the preceeding business session of the Exchange. These limits are
usually set at ten cents per pound but the rule does not apply to
trading in a future on and after the fifteenth day of the delivery
month. The limit may be changed or suspended by the Board of Governors

without previous notice.
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4,4 Summary of the Main Institutional Aspects of a
Futures Market

Futures markets are primarily organised to provide, regulate
and maintain a market place and to afford its members efficient
facilities for trading in futures contracts.

Wool futures exchanges typically are '"non-profit' public companies
which do not have a share capital and are limited by guarantee. Members
are required to place a deposit with the exchange on joining, as well as
paying an annual subscription. There are normally two classes of
membership - only one of which may trade on the exchange floor.
Membership is usually restricted to ease the running and control of
the exchange.

Administration of the exchange is handled by a Management
Committee which acts in an honorary capacity and is elected by members.
In some countries where futures trading is governed by official acts,
the Management Committee may at times be required to enforce government
rulings.

Sub-committees may be elected by the Management Committee to help
with the day-to-day running of the exchange, and in addition a small
staff is employed. The Management Committee also calls on professional
bankers, solicitors and auditors when reqguired.

The actual facilities required to enable members to buy and sell
futures contracts are owned or leased by the exchange members and oper-
ated by its staff. To aid in the actual transferring of title and
monies between contracting parties, clearing facilities are required.
These are usually provided by an outside firm which acts separately

but in conjunction with the futures exchange.
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Because futures contracts may result in the actual delivery of
the wool which they represent, efficient arrangements are required to
ensure that this is conducted in a fair and orderly manner. Appraisal
of wools for delivery through the exchange is carried out by a board
of Appraisers selected by the Management Committee and the testing of
the wool by an independent wool testing authority. Actual delivery
must usually be effected through specified warehouses which are made

available to the exchange by agreement with private warehouse keepers.
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-CHAPTER 5

THE EFFECTIVENESS OF THE LONDON AND SYDNEY
FUTURES MARKETS AS HEDGING MEDIA

5.1 Introduction

This chapter begins with a consideration of the relationships
which exist between spot and futures prices making special reference
to actual conditions on the London and Sydney markets.

The second section examines the difficulties of actually
measuring protection afforded to traders by hedging and then shows
the results of a hedging model.

The chapter concludes with an actual hedging example and a
summary of the effectiveness of the London and Sydney markets as

hedging media.

5.2 The Relationship between Spot and Futures Prices

Spot and futures markets deal with the same commodity and their
prices reflect the same market forces and are related through storage
and processing decisions. There are, however, factors which may cause
spot and futures prices,as well as near and distant futures prices to
move differently. These movements are of prime importance to traders
who want to hedge on a futures market.

5.21 Forces leading spot and near futures prices to be above the
price of distant futures

A futures market in which the nearer months are selling at
premiums to the more distant months (technically this is referred to

as backwardation) is terms an '"inverted market". Such a situation



45

might be considered '"unusual'" since prices in the future might be
expected to be higher than present prices (a situation described by
the trade as contango) in view of the storage costs of holding a
commodity.

The fact that backwardation does occur in futures markets was
explained by Keynes in his theory of normal backwardation (13). The
theory of normal backwargation as originally stated assumed that
speculators are net longj/require positive profits, and are unable to
predict prices. Under these assumptions a speculator who expects
prices to remain at their present level will refuse to buy futures
except at a discount sufficiently large to compensate him for his risk
of losing money if a price fall occurs. The further into the future
the contract matures, the bigger will the discount have to be. Short
hedgers sell at a discount because they are willing to pay a premium
for the protection from large price risks, provided the premium is
not too large. Because futures markets are dominated by short hedging
and long speculation, these two factors are thought to dominate price
formation.

If the assumptions of the theory are to hold, the futures prices
would need to rise on average during the life of each contract.
Because speculators are assumed to be .unable to forecast prices their
profits, if any, may be considered to be a reward for risk-taking.

In other words, the flow of monies between hedgers and speculators is
similar to the flow of insurance premiums.

If a futures market does not show consistent backwardation,

then this implies that profit flows are the result of price forecasting

1. Long speculation is where traders hold '"bought'" contracts which
do not correspond to a forward sale of the commodity.
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rather than risk-taking. Evidence has been presented (14) which
indicates that it is forecasting ability and not the bearing of risk
that determines the profits of speculators. Thus while the theory of
normal backwardation may be valid for particular markets under special
conditions, it is not adequate as a general explanation of the flow of
profits in commodity markets.

A relative shortage of wool or wool tops immediately available
in the market, along with the anticipation of relatively larger supplies,
tends to raise spot prices in relation to prices of futures contracts,
particularly for the more distant months. The effects of such situations
may be particularly noticeable during seasons of small clips and rel-
atively small available supplies, especially if dealers, handlers, and
topmakers have sold larger quantities of wool forward. Under such
conditions the difficulty of obtaining wool to fulfil their commitments
stimulates keen competition by merchants for the available supplies.

Price support programmes, floor price schemes and other forms
of organised control may result in a relative shortage of supplies of
wool immediately available in the market. Spot prices of wool may
then be high in relation to prices of futures contracts, particularly
for the more distant months even when the total physical quantity of
wool in existence is relatively large.

While there is no definite limit to the extent of backwardation,
because it is a sign that traders expect a fall in the price of wool,
stockholders with large stocks will try to reduce these stocks and
this reduction in demand will bring the price of wool down and diminish
backwardation.

Backwardation for a future of a given delivery date tends to
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decline over its life until it is practically zero in the delivery
month. This is because the contract represents shorter and shorter
periods over its life. As the maturity date approaches, more and more
short hedgers will be buying back their contracts and this will increase
the price of the future and diminish backwardation.

In the "spot month'" or the month the contract falls due, the
price of the futures contract is usually below the price of a similar
type of wool in the open market. One reason for this is that in a
futures market a buyer cannot choose his goods if he intends to accept
delivery, i.e., he has to accept any one of the many deliverable types.
Another factor may be that on occasions the difference between types,
as set by the Exchange, may not accurately reflect the differences
between types in the cash market. When this occurs the seller would
confine his deliveries through the futures market to the quantity and
qualities for which the price allowed on the futures contract, in

relation to prices of the spot commodity, are relatively highest.

5.22 Forces leading spot prices to be below futures

This is the situation described by the trade ascontango. The
normal relationship between the prices of several futures, according
to the '"carrying charge'" theory, is for each future within a wool
selling season to command a premium over the price of the current
month approximately equal to the costs of carrying certified stock
to the date of maturity of the future and of delivering the stock
onto the exchange.

Unlike backwardation, there is a limit to the extent to which
spot prices of wool at delivery points, deliverable on futures con-

tracts, can be depressed below the prices of futures contracts. The



L8

limit is normally about equal to the costs of carrying the spot
commodity to the date of maturity of the futures contract plus the

costs of delivering it through the futures market.

Bal & The relationship between near and distant futures on the
London and Sydney Exchanges

Chapter 8 will deal with the relationships between near and
distant futures on the London, Sydney and New York markets which
existed in their formative years. This section will deal with the

longer term relationships on the London and Sydney Exchanges.

5.231 London

The price relationships which have occurred on the London
Exchange from 1953 to 1959 have been shown in Figure 5.1. Two
futures, March and September were compared throughout. From October
through to March the two futures refer to the different selling
seasons, while from April through to September they refer to the
same selling season.

If contango (the distant future is higher priced than near
futures) existsin the market, then the spreads between the two futures
should be positive from April through to September. In the period
shown in Figure 5.1 where the comparisons relate to the same season
(the base line is solid, i.e., the September future), contango (the
March future is higher priced than the September future) occurred in
twenty eight months, there was no difference in one month, and back-
wardation (March future is lower priced than the September) occurred
in nine months.

Where the comparisons were between seasons the base line is

broken (i.e., March is in the old season and September is in the new
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season). In such cases contango (new seasons prices higher than old
seasons) occurred in twenty four months, there was no difference in
one month, and backwardation occurred in sixteen months.

The failure to find any consistent backwardation in the London
market implies that profit flows from hedgers to speculators have been
largely the result of speculators' forecasting ability and not a

reward for risk-taking.

5.232 Sydney

The price relationships which occurred on the Sydney Exchange
from 1960/61 to 1965/66 have been shown in Figure 5.2. The same two
months as above (September and March) were taken and once again the
September future has been represented by a continuous line and the
March future by a broken line.

Where comparisons relate to the same season (the base line is
solid, i.e., the September future), contango occurred in twenty three
months and backwardation in eight months.

Where the comparisons were between seasons, the base line is
broken (i.e., March is in the old season and September is in the new
season). In such cases contango occurred in twenty two months, there
was no difference in two months, and backwardation occurred in seven-
teen months. Therefore, there has been no consistent backwardation in

the Sydney market over this period.

5.3 Hedging
It has been customary when describing participants on a

futures market to divide them into speculators and hedgers.

In the language of the futures market, a speculator is simply
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a man who buys (or sells) futures without any offsetting transactions
in the spot market. Hedging, however, is not as easy to define.

Hedgers have been described as traders who operate in both the
physical and futures markets. For instance, a hedger on a wool futures
market may either have stocks of wool, yarn, tops or cloth which he is
planning to sell, or orders for wool, yarn, tops or cloth for which he
has yet to buy the raw material.

A hedger who has more wool than orders is said to be long in
wool; while a hedger who has more orders than wool is said to be
short in wool.

It was originally thought that in order to protect themselves
from price changes, hedgers with excess stocks of wool (long in wool)
sell futures (go "short in futures') so that when the time comes for
them to sell their stocks they can make an offsetting purchase of
futures. Similarly, traders with excess orders (short in wool) buy
futures (go '"long in futures") so that when the time comes for them
to buy wool to fill the orders they can make an offsetting sale of
futures.

This simple version of hedging emphasises two properties of
the hedge:

(i) That price movements of the physical commodity and the
futures contract will be exactly offsetting (i.e., that
the expected value of the hedged position is zero) and,

(ii) that the hedge eliminates the risk of price fluctuations
(i.e., that there is no variance around this expected
value).

Both of these ideas are incorrect. In normal hedging practice
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price changes are not expected to be offsetting, and while risks will
be reduced, they will not be eliminated (15).

Working (9) pointed out that in practice hedging normally in-
volves simultaneous adjustments of wool inventories and futures
commitments in the hope of exploiting likely relative price movements.
In carrying a commodity from one point in time to another, the holder
incurs carrying charges such as interest and insurance, takes on the
risk of price fluctuations, and benefits from the convenience yielg/
of the commodity. His willingness to carry the asset must depend on
his ability to recoup the net costs of storage. ©Since in selling a
futures contract as a hedge the merchant is setting the return he will
earn on the spot commodity; if he holds it until the futures contract
matures, the relation between the spot and futures prices is of the
utmost importance to the hedge transaction. This view that a trader
hedges in anticipation of making a profit however, does not mean that
he will not settle for a smaller profit if this is accompanied by
lower risks, but it does mean that he measures profit as carefully
as risk reduction.

Another factor is that hedging does not eliminate risk. One
of the elements in the supply of storage is the convenience yield of
the commodity which offsets some or all of the carrying costs (15).
These yields arise from the ability to use the holdings at the owners
discretion, for non-storage purposes. The manufacture - owner can
save production costs by using inventory instead of making unplanned

purchases, while the merchant earns revenue by selling the goods.

2. Over a range, increased wool stocks simplify manufacturing. For
instance, the bigger his stocks the better chance that the
manufacturer has exactly the wool type in stock that he needs
for a particular job.
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The convenience yield arises because of the '"spot" nature of the
commodity =~ because of its immediate usefulness and availability.
The futures contract on the other hand, has a fixed maturity. Now
the sale of a future for a short hedge does not commit the merchant
to holding the inventory until the maturity of the futures contract.
In fact, he will customarily plan on using his inventory prior to the
maturity of the hedge. If he holds the inventory to maturity it can
generally be assumed that the expected commercial opportunities did
not develop. He is likely to hedge in the full knowledge that the
quoted differences between spot and futures will not provide returns
in excess of the costs unless he gets an opportunity to sell or use
the inventory prior to the maturity of the futures contract. He
hedges in expectation that he will get such an opportunity. It is
the expected value of the selling opportunity which comprises the
convenience yield. Once the possibility arises of not holding the
hedge to maturity, the hedge is no longer a riskless alternative to

holding inventories unhedged, but merely a less risky one.

S n2 The problems of measuring the protection afforded by hedging

Because people hedge for different reasons there is a problem
of deciding what to use as a measuring rod when attempting to test the
effectiveness of hedging.

In cases where traders are hedging to protect a given inventory
position against adverse price movements, the price risk is usually
measured by the size of the actual gain or loss due to the price
change the hedger was faced with. Perhaps what should be done in this
case, however, is that both the risk and the effectiveness of the

hedge be treated quite apart from the risks of actual price change
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because a price risk is something that exists in the mind of the
trader at the beginning of the period. Thus, ideally price risks
and the effectiveness of hedging should be treated in subjective
terms - not in terms of ex-poste price changes. This adds problems
because the measurement of expectations requires extensive and
sophisticated survey methods and for this reason such studies are
not usually attempted.

Another problem is that hedging, while it may help to reduce
price risks, may also increase costs. Businessmen are generally
concerned with making profits and not primarily with avoiding risks.
Making profits involves taking risks, but there is a limit to the
total amount of risk that any businessman can take prudently; con-
sequently good business management requires avoiding risks that show
little opportunity for profit, in order to take other risks that offer
a better opportunity. This conflict between expected income and risk
avoidance poses problems for theorists as the optimum combination of

the two will vary among traders.

5.4 Existing Studies on the Hedging Protection Afforded
by the London and Sydney Markets

In an attempt to measure the protection (in terms of effective
insurance against price changes) which the London market provides,
Gutman and Duffin (16) used two simple measures which they called
K and P.

K measured the proportion the profit or loss from a hedge trans-
action differed from the initial outlay on the spot market. When K
was positive it indicated that a profit had resulted from a selling

hedge and a loss from a buying hedge, and vice versa when K was negative.
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P compared the profit or loss resulting from a hedged trans-
action with the profit or loss that would have resulted from an
unhedged transation on the same dates.

K and P were derived on the assumption that a perfect hedge
occurs when the prices of wool and futures fluctuate in equal propor-

4
tions.

If the hedging operation cancels out fluctuations on the spot

market then:

FO - Fy S0 - 51
- = 0
o S0
where:
Sg represents current spot price
51 represents spot market price in six months' time
Fop represents current price of six months' futures
F1 represents futures prices in six months' time
Fog - F1 S0 - 54
let K = — - s
Fo S0
51 Fq
then K = —— - —
S0 Fo

P was derived by dividing K by the proportionate profit or loss
resulting from the spot market operations alone.

The latter is given by:
51 = 8¢
S0

therefore P =

3. On this assumption a woolgrower should sell a quantity of futures
equal to the value of his clip (on a $ for $ basis): if prices
move by the same amount he should sell a quantity of futures equal
to the volume of his clip (on a 1lb. for 1lb. basis).
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Using these measures Gutman and Diffen measured the effectiveness of

the London market in its early years for two wool types, namely, 6L's
=74

and 56's. They concluded that;

"For the whole of the initial period from September to
December, 1953, K was negative for both 56's and 64's,
indicating consistent loss on all selling hedges. At
the same time, P was more often than not in excess of
100% which shows that futures operations, instead of
offsetting losses (or gains) made on spot transactions,
generally added to them; the realized value of the
insurance offset by the market in these instances was
therefore less than zero."

One interesting point which arose from this study was that in
this early period the market (using the above criteria) was actually
more effective for hedging crossbred wools than merino wools. This
seems to have been caused by an unrelated movement in backwardation,
which declined the next year (195L).

A more sophisticated study has been conducted by Weisser (17)
on the Sydney and London markets. Weisser included transaction costs
in his model and not only calculated the average revenue for hedged
and unhedged positions but also the variance and semi-variance of the
revenues.

The gain or loss from carrying one pound of unhedged wool was
taken as being equal to the difference between the realised selling
price and the purchasing price, less carrying cost. The gain or loss

from carrying one pound of hedged wool was taken as being equal to the

gain or loss from carrying unhedged wool plus the gain or loss from

L, See (16) page 190.

5. The semi-variance about a constant of a number of values of a
variable is obtained by subtracting the constant from each value
and replacing each positive difference by zero. The difference
including the zeros are squared. The average of the squares is
equal to the semi-variance. This measure was developed by
H.M. Markowitz (18).
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hedging, less the transaction costs of hedging. The gain or loss from
hedging was taken as the difference between the price of futures at
the opening of the hedge and the price of futures at the closing of
the hedge.

When the price of 6L's rose, the average price rise was fivepence
halfpenny over eight weeks, six and three quarter pence over twelve
weeks and eightpence halfpenny over sixteen weeks. According to
Weisser's model, short hedgers on the Sydney market would have lost
over 80 per cent of these rises, i.e., their gains would have been
reduced by 80 per cent. On the other hand, when wool prices fell, the
average decline was four and three quarter pence over eight weeks,
six and a quarter pence over twelve weeks and sevenpence over sixteen
weeks. Short hedgers would have obtained protection for an average of
only fifteen per cent of the price falls.

The results of the hedging model using good 56's quality wool
were even less favourable, During periods of rising prices, hedging
converted gains into small losses (except when the price rises exceeded
sixpence during eight week periods) and on average hedging afforded
less protection during periods of falling prices than was provided
for 64's.

According to the model, when comparing London and Sydney:

"A short hedger who used the London market during the same
period would have gained, on average, 3d. over 8 weeks, 1d.
over 12 weeks and 13d. over 16 weeks by placing his hedge
in the London instead of in the Sydney market. When wool
prices rose his advantage in London would have been 1%d.
for 8- and 12- week hedges and 1£d. for 16-week hedges.

When prices fell, his advantage in London would have been
3d. for 12 weeks and 1d. for 16 weeks, but for 8 weeks he
would have been better off by #d. in Sydney. When over

an 8-week period prices fell by more than 6d., the advantage

of hedging in Sydney was #d., but for a similar price fall é/
over 12 or 16 weeks the advantage of hedging in London was 1d

6. See (17) page L4O.
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When studying the ratio of variances it was found that they
tended to become smaller as the hedging period increased and that the
variability in returns was reduced more by hedging in Sydney than by
hedging in London.

5.5 The Hedging Model used in this Study

5:51 Purpose of this model

The purpose of the hedging model is to estimate the protection
afforded by the London and Sydney futures markets for particular wool
types when the trader hedges regularly.

Two situations are considered:

(1) Forward sale - The man who sells wool for delivery in n weeks

time on the basis of current prices (and therefore hedges by

buying futures now, and making an offsetting sale in n weeks).

(i1) Forward purchase - The man who buys wool at current prices,
but will not be able to use the wool for n weeks (and there-
fore hedges by selling futures now, and making an offsetting
purchase in n weeks time).

In each of these situations the trader is endeavouring to protect
himself against adverse price movements in the cash market by taking an
opposite position in the futures market. When the maturity date arrives
he cancels his futures commitments (by buying or selling the same number
of futures contracts).

5.52 The Model

For simplicity the purchaser is assumed not to relate his hedge to

changes in the basis (or margin) between the spot price and the futures

price he is hedging withz{ but merely to have expectations regarding

7. An estimation of the gains which could be achieved by basing grain
storage decisions on cash-futures spreads was made (19) for the United
States grain market. Here it was found that considerable gains could
be made, especially in the period following the start of the season.
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absolute price changes. This means his activities may be analysed
on a general iso-variance, iso-expected return co-ordinate system.

The profits (or losses) for the forward seller or forward
buyer who hedges, or who does not hedge, are as follows:

(1) Unhedged forward sales of wool

T =P - P
where
ry = profit (or loss)from the transaction
Pi = price at which wool is sold forward in pence per pound
Pi+n = price of wool when delivery is made

(ii) Hedged forward sales of wool

Pl Pi Pi
r, = =(P, + t==) + ==f, - tz=4+r
2 i fi fi i+n fi 1

Where
r, = profit (or loss) from the transactions
Pi = price of wool in pence per pound when hedge is initiated

(and hence the value of futures contracts purchased)

fi = price of futures in pence per pound when hedge is
P
initiated (thus ?i is the number of futures contracts
i

purchased)
t = commission charges on purchase (or sale) of contract
expressed in pence per pound of wool in the contract.

For simplicity t has been assumed equal for both

transactions
Pi
fi+n = futures price at time of delivery (hence ?;fi+n is

the revenue from the sale of futures)
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(iii) Unhedged forward purchases of wool

b o = =p

) 1

where

r

i

3 profit (or loss) from the transaction.

(iv) Hedged forward purchases of wool

o Py
R Bl il A TR il
i i i

where

profit (or loss) from the transactions

]

Ty
Pi’ fi, t and fi+n have the same meaning as in (ii),

The measure of the variability of the profits for each type of
transaction are: Average Tis the variance of Ty and the standard
deviation of Ty where i = 1 to 4. These have not been compounded to
a point of time, since it is assumed that they could have occurred in
any order.

The model assumes that the prices of wool and futures move in
equal proportions so that a hedge involves the sale, or purchase, of
an equivalent value of futures, i.e., if Pi and fi are the present

prices of wool and futures in pence (or cents) per pound, the hedger

p
sells or buys futures contracts according to the ratio _i for each

£
pound of wool bought or sold forward. *

The calculations for the model were made on an I.B.M.1620 computer
using a programme written in P.D.Q. FORTRAN. The results have been

presented in table form in Appendix D.

553 Parameters used in the model

The transaction costs involved are the commission charges,

Clearing House Fee and Stamp Duty on the purchase and sale of
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the contract expressed in pence per pound of wool in the contract and
in line with Weisser's findings were taken to be 1.0d in all cases on
the Sydney market and 1.3d per 1lb. on the London market.

n, the length of the hedge was varied from four to twenty

four weeks.

5.54 Futures and wool prices used in the study

The futures prices taken were the quotations given in '"Wool
Record%/for the September and March futures. In each hedging trans-
action the closest future (least weeks to run) which exceeded the
length of the hedging operation was used. The use of the September
and March futures meant that it was not possible to increase the
length of the hedging operation beyond twenty four weeks.

The 64B wool prices used were the Australian Wool Board's
weekly quotations for that wool type on a clean basis. This wool
is referred to as the Australian Central Wool Committee type 78 which
is defined as a 64's quality, good topmaking Australian Merino fleece
wool., In the weeks where there were no quotations a hedging operation
was not initiated. This meant that the number of hedging operations
varied slightly from year to year.

The New Zealand weekly average wool prices used were based on
estimates of average clean wool prices made by the Wool Commission

Appraisers after each sale, Where two or more sales occurred in the

same week, the estimated wool prices were averaged.

8. See (17) pages 32-33.

9. "Wool Record and Textile News'" is published weekly in Bradford and
is regarded as the "official" publication of the Woocl Industry.
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The type 11l prices are based on the Wool Commission quotes on
a clean basis for each sale. The New Zealand Wool Commission type
114 is defined as a 46/50's B grade, crossbred, good topmaking, fair
to good colour, skirted, may contain the odd cott and/or very slight

seed., Where there were no quotations that week was not included.

555 Criteria used in testing the effectiveness of hedging

In testing the effectiveness of risk reduction we need to have
some measure of risk as well as some measure of costs. One way of
measuring risk is to gauge the amount the traders income is likely
to vary about the average figures. One such measure is the variance.

If we take the sum of all the deviations from the mean or
average value they would come to zero. However, if we square the
deviation from the mean or average value and then take their sum and
finally divide by one less than the number of observations included
in the sum, we have a measure of variability known as the variance.
Because the sum of the squared deviations is divided by one less than
the number of observations, we can compare variances obtained from
different numbers of observations (20).

As a measure of the relative size of deviations, variance
has one disadvantage in that the units of variance are squared
deviations. By taking the square root of the variance, we get a

related measure, the standard deviation, and this measure refers to

the same units in which the deviations occur. Thus the standard
deviation of a set of observations is the square root of their variance.
The standard deviation has another useful property. If the

observations are normally distributed, then about ninety five per cent

of all observations should fall within plus or minus two standard
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deviations from the average value. In a normal distribution observ-
ations are centred around the average value with fewer large positive
and negative deviations. It is the extent of the spread of the observ-
ations around the mean which we are trying to minimise in the hedging

model.

5.6 Hedging on the Sydney Market

A comparison of the effectiveness of hedging a merino wool
(Australian type 78), a crossbred wool (New Zealand Wool Commission
type 114) and a hypothetical '"average'" New Zealand wool (based on
New Zealand sale average prices) was made for the Sydney market.
Hedging periods were taken which varied from four to twenty four weeks
over the period beginning the 21st May 1960 and ending on the 18th
February 1966.

Two situations were considered: firstly, a trader who sells
wool forward and does or does not hedge his forward sale, and secondly,
a trader who buys wool forward and does or does not hedge his forward
purchase.

BEach hedging operation involved selling or buying September or
March futures depending on which maturity date exceeded the date set
for the forward purchase or sale. When the life of both futures
exceeded the length of the hedge, then the nearest future, or the
future with the least time to run, was chosen.

Only the weeks in which each particular wool had been sold
were chosen to initiate or close a hedge transaction. The buying and
selling prices of the futures were taken as the mid-point between the
highest and lowest prices paid for that particular future on the

Wednesday of each week.
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A continuous hedging programme was taken in each case. A hedge
was initiated each week in which the particular wool type was sold on
the physical market and hence such transactions could have occurred.
This means that if the particular wool type was sold in ten consecutive
weeks, then ten consecutive hedging transactions were initiated.

The average gains and losses for the entire period resulting
from "short'" or selling hedges and "long" or buying hedges, together
with the variance and standard deviations of the gains and losses for
average 64B quality wool (type 78) on the Sydney market, have been
given in Table 1, in Appendix D. The same information has been
presented for type 114 wool in Table 2 and New Zealand '"sale average™
wool in Table 3.

In each table column 2 gives the average gains or losses
resulting from forward sales, while column 1 gives the average gains
or losses which would have been achieved by hedging these forward
sales on the Sydney market. Similar figures for forward purchases
are given in columns 9 and 10. The differences between the average
hedged and unhedged profits or losses in each case have been given in
columns 3 and 11.

The variability of profits resulting from hedged and unhedged
trading have been shown for forward sales in columns 4 and 5 and for
forward purchases in columns 12 and 13. The ratio of variances
expressed as a percentage for each situation have been given in
columns 6 and 1L,

5.61 Costs of hedging on the Sydney Market

Hedging costs may be divided into two types, a transaction cost

and a cost in terms of a reduction in average income which results from



64

hedging. This latter cost may be thought of as an "insurance premium'.
The hedging model used has incorporated transaction costs into the
hedging returns. This means that '"costs'" referred to in the following
analysis refers to both types of cost. In each of the hypothetical
situations hedging involved a cost in terms of a reduction in average
income for traders using a hedged policy rather than leaving their
commitments unhedged.

The costs of hedging forward sales of each of the three types of
wool on the Sydney market have been shown in Fig. 5.3. In each case
there was no regular or steady '"pattern' in the movement of the costs
as the hedging period increased. However, in each case the cost of
hedging tended to decrease with the length of the hedging operation, and
a profit was made for hedges of from seventeen to twenty one weeks.
Generally, the costs of hedging type 78 wool (the basis type for the
Sydney contract) were lowest and over the shorter hedging periods this
amounted to as much as four pence per pound under the costs of hedging
type 114 wool.

The costs of hedging forward purchases of each of the three wool
types on the Sydney market (see Appendix D) followed a slightly different
pattern. In no case was a profit made by hedging any of the three wool
types. Costs tended to be highest over the medium length hedges in each

case, with type 114 being the most costly for all periods.

5.62 The reduction in Variances resulting from hedging on the
Sydney Market

In each of the hypothetical hedging situations hedging affected the
variances of traders' returns. The extent of this effect may best be seen

by taking the percentage reduction in variance which occurred in each case.
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With this measure a figure of one hundred indicates that the variances
are the same for the hedged and unhedged situations; a figure less than
one hundred indicates that hedging has reduced the variability of
traders' incomes while a figure greater than one hundred indicates

that hedging has resulted in a greater variability.

The ratio of variances for hedged and unhedged forward sales of
type 78 wool, type 114 wool and '"sale average" wool has been given in
Fig. S.4. The greatest reduction occurred by hedging type 78 wool until
the length of the hedging period reached twenty-two weeks. For the twenty-
three and twenty-four weeks hedges, there was a slightly larger reduction
for type 114 wool. The reduction in variability was always greater than
fifty per cent for the type 78 wool. However, over most of the hedging
periods there was only a slight reduction in variance for traders using
type 114 wool and '"'sale average'' wool.

The pattern for forward purchases was similar to the forward sales
except that in each case the reduction in variance was slightly less for
each of the three wool types.

The fact that there was a greater reduction in variance for forward
sales suggests that over the period studied, contango has on average been
present in the market. In other words, distant futures have been selling
at a premium to near futures (see 5.232). When this occurs a selling
hedge is uéually advantageous whether spot prices subsequently advance or
decline (21). This is because hedgers have the advantage of high premiums
over spot prices when they sell futures, and normally these premiums
decrease as the maturity date approaches. Under such conditions the buying
hedge may actually increase the variability of traders' incomes. If
backwardation had existed on average, then the results could have been

reversed.
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5.63 The relationship between the costs of hedging and the
reduction in Variance

For any one individual trader there will exist preferred com-
binations of average or "expected" income and income variance.

For any given income an individual will prefer a less variable
income, and for any given level of variance an individual will prefer
a higher average income. Unfortunately, there is no way of knowing the
preferred income-variance combinations which exist for each individual
in the market or for the market participants collectively. Whenever
there is a conflict between average income and variance (i.e., an
individual may only increase his income by increasing his variance or
vice versa); we are unable to show optimum combinations of the two.

If we plot the relationship between reduction in variance measured
from a 100 in each instance and increase in costs for each of the hedging
periods which occurred for type 114 and 78 (Fig. 5.5), then we can divide
the graph into four sections; A, B, C and D, so that any point in C will
be preferred to any point in A because the former represents a greater
reduction in variance and a smaller increase in average costs. The only
"conflict'" occurs between the points in B and C and between the points
in C and D because here it is possible to get a greater reduction in
variance by accepting an increase in average costs, and vice versa.
However, in general, it is reasonable to conclude that the hedging
protection has been better for type 78, than type 114, and traders using
type 78 wool would have experienced considerably "better'" insurance
terms of a reduction in variance for a given cost, than traders using

type 114 wool.
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5.64 The difference between years in hedging protection afforded
the Sydney &xchange

The previous analysis considered the average protection afforded
from 1960 to 1966 to traders interested in certain wool types who hedge
for varying periods. It is relevant to also consider how the effective=-
ness of the Sydney market may have varied between years.

Taking a hedging period of thirteen weeks as an example, and
using the same three wool types (Table 4), we can see whether or not
there have been any trends in variance reduction or costs over the
seasons, and to what extent individual seasons varied from the average
for the entire period from 1960 to 1966.

Table 4, in Appendix D, follows a similar pattern to the previous
tables except that the seasons have been separated and the hedging
period has been held constant at thirteen weeks. A thirteen week hedge
was taken because it represented a period in about the middle of the
range of hedging periods studied. The line titled "average' in the
first column refers to the line for thirteen week hedges in the previous
three tables., Thus Table 4 merely shows "variability" which was '"hidden"
in that particular line of the previous tables.

In each case there were no reliable trends in costs of hedging
or in the reduction of variance over the seasons. There were, however,
considerable variations in terms of hedging costs and variance reductions
between the seasons. An example of the extent to which costs varied may
be seen by taking 114 prices and forward selling (column 3).

Here, while the average hedging cost for the entire period for
forward sales was 2.41 pence per pound, the seasonal range was from

2.06 pence per pound in 1963/64 (a profit on hedging) to -17.08 pence

per pound in 1964/65. Similarly, the reduction in variances also
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fluctuated. The average ratio for forward sales of hedged and unhedged
type 114 wool was 81 per cent while the ratio for 1961/62 was 121 per

cent (column 6) and for 1962/63 was 45 per cent.

5.65 Summary of hedging protection afforded by the Sydney Exchange

Under the assumptions of the hedging model a reasonably clear
picture emerges regarding the type and extent of hedging protection
which was afforded to the two hypothetical types of traders (viz., a
trader who sells wool forward and does or does not hedge his forward
sale on the Sydney Exchange and, secondly, a trader who buys wool
forward and does or does not hedge his purchase on the Sydney Exchange).

The costs of hedging in terms of reduction in average profits were
greater for crossbred wools (type 114 and sale average) than for merino
wools (type 78) for both classes of trader. With forward sellers there
was generally a greater reduction in variance for hedgers of fine wool
(type 78) than hedgers of crossbred wools. The picture was very similar
for forward buyers who hedged.

For all except four hedging periods (periods here refer to the
number of weeks the hedging transaction covered) the costs were less
and the reduction in variance greater for hedgers of type 78 wools than
hedgers of crossbred wools. In each of the four cases where there was
a greater reduction in variance for certain hedging periods of crossbred
wool than certain other hedging periods of type 78 wool, the costs for
the former were much larger than for the latter.

No reliable pattern over several seasons was discovered for
thirteen week hedges of each of the three wool "types'". However, there
was considerable variation between seasons. This variation was greater

for type 114 wool and sale average than for type 78 wool.
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From the above results and given the assumptions of the model
it may be concluded that the "insurance" provided on the Sydney Exchange
has been both more costly and less effective in terms of variance

reduction for crossbred wools than for merino wools.

5.7 Hedging on the London Market

A comparison of the effectiveness of hedging a merino top (64B
tops), a crossbred wool (New Zealand Wool Commission type 114) and a
hypothetical "average" New Zealand wool (based on New Zealand sale
average prices) was made for the London Market. Once again hedging
periods were varied from four to twenty four weeks over the period

beginning on the 21st May 1960 and ending on the 18th February 1966.

The same two situations were taken; namely a trader who sells
wool forward and does or does not hedge his forward sale, and a trader
who buys wool forward and does or does not hedge his forward purchase.
In each case a hedging pattern was used similar to that used for the

Sydney market.

The average gains and losses for the entire period resulting
from "short" or selling hedges and '"long'" or buying hedges together
with the variances and standard deviations of the gains and losses
for 64B tops on the London market have been given in Table 5, in
Appendix D. The same information has been presented for type 114

wool in Table 6 and New Zealand '"'sale average' wool in Table 7.

In each table column 2 gives the average gains or losses
resulting from forward sales while column 1 gives the average gains
or losses which would have been achieved by hedging these forward

sales on the London market. Similar figures for forward purchases
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are given in columns 9 and 10. The differences between the average
hedged and unhedged profits or losses in each case have been given
in columns 3% and 11.

The variability of profits resulting from hedged and unhedged
trading have been given for forward sales in columns 4 and 5 and for
forward purchases in columns 12 and 13. The ratio of variances
expressed as a percentage for each situation have been listed in

columns 6 and 14,

5.71 Costs of hedging on the London Market

In each of the hypothetical situations hedging again involved
a cost in terms of a reduction in average income for traders using a
hedging rather than a non-hedging policy.

The costs of hedging forward sales of the three examples on the
London market have been shown in Fig. 5.6. In each case the costs
tended to increase as the length of the hedging periods increased.
This was only slight for 64B tops (an increase of 0.62 pence per pound)
but more pronounced for type 114 (an increase of 3.67 pence per pound)
and "sale average" (an increase of 3.39 pence per pound). In each case
the peak was reached at twenty four weeks. For all periods the costs
were greatest for type 114 wool and smallest for 64B tops with the
difference reaching 11.60 pence per pound for hedging periods covering

twenty four weeks.

5.72 The reduction in Variance resulting from hedging on the
London Market

The ratio of variances for hedged and unhedged forward sales of
64B tops, type 114 wool and "sale average' wool have been given in

Fig. 5.7. The greatest reduction in variance occurred by hedging 64B
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tops except for four week hedges. The reduction in variances for
hedges using 64B tops increased as the length of the hedging increased
until at twenty-four weeks hedging was removing over seventy per cent
of the variability of profits. There was no regular pattern of variance
reduction for the two crossbred wool types. However, in each case there
was a larger reduction in variability with twenty-four week hedges than
with four week hedges.

Once again the pattern for forward purchases was very similar to
the pattern of forward sales.

5.73 The relationship between the costs of hedging and the
reduction in Variances

In Fig. 5.8 the relationships which occurred between variance
reduction and increases in costs for each of the hedging periods for
type 114 wool and 64B tops have been plotted. Once again any point in
C will be preferred to any point in A because the former represents
both a reduction in variance and a smaller increase in average costs.
The only '"conflict'" occurs between the three points in B and the points
in C and the two points in D and the points in A. This is because it
is possible to get a greater reduction in variability on occasions with
crossbred wool (type 114) than for 64B tops. However, because these
greater reductions in variances are achieved with a greater reduction
in average incomes and they do not represent the same hedging periods,
it is reasonable to conclude that "better'" hedging was provided for

traders using 64B tops than for traders using type 114 wool.

5.74 The difference between years in hedging protection provided
by the London Exchange

The difference between seasons in the effectiveness of hedging

64B tops, type 114 wool, and "sale average' on the London market over
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periods of thirteen weeks have been given in Table 8 in Appendix D.

Table 8 follows the same pattern as Table 4 and shows the
variability in the effectiveness of hedging on the London market which
was hidden in the previous three tables.

The only ''steady'" pattern which was present over the seasons was
found with the forward sales of ''sale average' wool., With this hypo-
thatical wool type there was a steady increase in the reduction in
variance obtained by hedging. The costs of hedging varied considerably,
however, ranging from a cost of 29.69 pence per pound to a cost of 3.61
pence per pound for hedging forward sales in 1962/63. The least var-
iation in both costs and variance between seasons was found when hedging

64B tops, while the greatest variations were found with type 114 wool.

5.75 Summary of hedging protection afforded by the London Exchange

Under the assumptions of the hedging model a reasonably clear
picture emerges regarding the type and extent of hedging protection
which was afforded to the two hypothetical types of traders on the
London Exchange,

The costs of hedging in terms of a reduction in average income
were larger for crossbred wool (type 114 and ''sale average') than for
merino tops (64B tops) for each class of trader.

With forward selling the greatest reduction in variance occurred
by hedging 64B tops for all hedging periods over five weeks. For
hedgers using each of the three types of wool, the reduction in var-
iance was larger over twenty-four weeks than over four weeks. In each
case this pattern was similar for traders hedging forward purchases.

In all cases except five there was both a larger reduction in

variance and a smaller reduction in average income associated with
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hedging 64B tops rather than type 114 wool. The costs were always
less for hedging 64B tops than type 114 wool. From this it may be
concluded that better hedging was provided for traders using 64B tops

than for traders using type 114 wool.

The pattern over the seasons in the effectiveness of hedging
was very irregular. While there was a steady increase in the reduction
of variance in the profits from forward sales of the hypothetical wool

type "sale average'", the others varied considerably.

5.8 A Comparison of the Hedging Protection provided by
the London and Sydney Exchange

A comparison of the hedging protection provided by the London
and Sydney Exchanges can be made at two levels. Firstly, we can compare
their relative advantages in providing protection for traders concerned
with their basis grades, and secondly, we can compare their relative
advantages in providing protection for traders concerned with crossbred
wools. The London contract is based on 64B tops and the Sydney contract

is based on 64B wool (type 78).

Over the period studied the costs (in terms of a reduction in
income) of hedging type 78 wool over various periods on the Sydney
Exchange were always lower than the costs of hedging 64B tops on the
London Exchange. On Sydney, the costs decreased, while on London costs
increased, the hedging operations increased and over twenty-four weeks
the costs on the London Exchange were seven times those on the Sydney

Exchange (3.25 pence per pound as opposed to 0.46 pence per pound).
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The ratio of variances showed a different pattern. The greatest
reduction in variance occurred over eleven week hedges of forward sales
on the Sydney Exchange (ratio twenty seven per cent). Generally the
ratio tended to be around forty per cent. On the London Exchange,
however, there was a steady decline in the ratio as the hedging period
was increased from four to twenty four weeks when the ratio was twenty
seven per cent.

While costs were generally higher on the London Exchange than
the Sydney Exchange, this often resulted in a greater reduction in
variability, thus it is not possible to state which of the two
exchanges was the more effective in providing insurance for their
basis grades. On the London Exchange the costs of hedging crossbred
wools (type 114) were about double the costs on the Sydney Exchange.

In each case costs followed a similar pattern to the costs of hedging
the basis grades, except that they were at a higher level.

The reductions in variance tended to be very similar on each exchange
for hedgers of forward sales of type 114 wool. This means that in
terms of costs and reduction in variance the Sydney Exchange was more
effective for traders concerned with crossbred wools than the London

Exchange.

5.9 Limitations of the Results of the Hedging Model

The main limitations of the results of the hedging model lie
in the simplifying assumptions. In practice a trader will not attempt
to insure against price movements as such but will hedge in anticipation
of countering certain expected absolute price movements. To this extent

the model may have been improved by only measuring the effectiveness of
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short hedging over periods of declining prices and long hedging over
periods of rising prices. This, however, assumes that traders have
accurate expectations regarding absolute price movements., If price
movements are the result of new information, and hence random in
nature, then it is unlikely that traders will be able to forecast
these price movements, thus the model may be correct in measuring
the effectiveness over both periods of rising and falling prices.

A more important limitation of the model is that it does not
allow for changes in relative price movements. In practice traders
will adjust their futures and stock positions in response to movements
in the relative prices of each. In addition, traders will alter their
futures commitments in response to relative movements in futures prices.
In other words, if a distant futures becomes cheaper than the future
held by the trader he will sell his original contracts and purchase
the now cheaper alternative. Such flexibility of trading may mean
that costs of hedging in terms of a reduction in average income may
be far less for certain traders than was produced by the model.

Another factor not considered by the model is that when the
effectiveness of hedging is studied during different periods of time
it is found that hedging is most effective in periods of large cash
price change (22). In periods of small cash price changes ineffective
hedges may predominate. These are periods when risks are, of course,
relatively low and hedging is less necessary as a protective measure.

It has also been found (23) that the volume of hedging tends to increase
as price variability increases. This means that the results of the model
have probably been biased downwards.

Any model which utilises historical data is limited because the
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results can only show what could have resulted using prices as they
were. These prices may have been different had the postulated hedging
actually taken place. For this reason the results should be inter-
preted as an approximation to what did happen for those traders who
actually behaved in a similar fashion to the model, or alternatively,
only be applicable to a small volume of additional hypothetical
trading.

In conclusion, while the model may not be accurate in measuring
the actual effectiveness of hedging on each of the exchanges, it still
provides a reasonably accurate assessment of the relative effectiveness

of hedging different wool types on different exchanges.

5.10 Actual Trading Experience on the Sydney Market

Hypothetical trading models are only approximations of actual
trading patterns and for this reason it is valuable to study the
results of traders operating in the market.

Gray (2/) has provided evidence of one firm's trading pattern
on the Sydney Exchange for the 196L4/65 season. While other firms will
have operated with a greater or lesser degree of success, this example
still provides a valuable insight into the effectiveness of hedging
on the Sydney market.

The firm studied followed WNorking's concept of hedging trading
(9) in that it concentrated on predicting relative changes in the
relationship between cash and futures prices rather than on the
absolute level of prices. However, on three occasions the firm was
sufficiently confident of absolute movements (in this case a price

decline) that it chose to speculate on this prospect rather than hedge.
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10/

Ninety one out of the ninety nine transactions were chosen as
being representative of the firm's normal hedging principle%%/ These
transactions covered a wide range of wool types and averaged about
two hundred and fifty bales per sale. Sixty three, or about two-
thirds of the transactions, were concluded after wool prices had
declined, the remaining twenty eight were concluded after wool prices
had risen. The actual purchase of wool to fill the order, on the
other hand, was transacted at a lower price than the contract price
sixty five times and at a higher price twenty six times.

The average margin of all the forward sales was +2.3 pence
per pound, whereas the average margin on all the futures purchased
was -0.8 pence per pound. Since the net margin was +1.5 pence per
pound, it might appear that the firm would be better off not hedging
its forward sales. However, because of the high inverse correlation
(r = -0.82) between forward trading results and futures trading
results, the firm was able to achieve considerable reduction in the
variance of its net profits from hedged transactions as compared
with the same transactions unhedged. The range of net profits was
reduced from -6.31 to +15.39 pence per pound to from =-6.7 to +9.51
pence per pound by hedging. As well as this, the hedged results were
clustered much closer around the average or mean value than the un-
hedged forward trading results. This is shown by the standard dev-

12/

iations which were 4.2 and 2.6 respectively.

10. These transactions consisted of a forward sale of wool and a
corresponding purchase of an equivalent quantity of futures.

11. The remaining eight transactions were excluded because they were
considered atypical. However, they resulted in a net profit to
the firm.

12. If the results are normally distributed, then 64.3% of the results

will lie within one standard deviation either side of the mean.
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From these trading patterns it appears that the firm in question
prefers slightly lower net profits in return for a reduction in the
variability of its profits. The firm now is willing to increase its
arbitrary limit which it had imposed upon its volume of forward sales
in the light of hedging experience. The additional volume of business
which can be done on a hedged basis more than compensates, in their
judgement, for the lower margins per pound.

In summary it appears that a firm which is following normal
hedging practice, and which is evidently skilful in judging price
relationships, has employed a hedging programme through a year of

diversity with rather marked success.

5.171 The Opinions of Members of the Wool Trade Regarding
the Effectiveness of Existing Futures Trading

In an interview survey (Survey B) which covered both users and
non-users of present futures markets respondents (in New Zealand) were
asked whether their business was such as to warrant futures protection.
The results of this survey have been presented in Table 5.1

Five firms stated that their business required regular futures
protection while eight firms stated that they only require occasional
protection. Four of the firms who required protection were using
existing futures markets and the remaining firm had found the available
futures protection too costly. Of the eight who required occasional
protection only four were using existing markets. Two of the remainder
had found existing markets too costly and two lacked information regard-
ing futures trading.

Of the eight firms using existing futures markets, six were



TABLE o1

WOOL BUYERS SURVEY

NUMBER OF FIRMS WHOSE BUSINESS WARRANTED FUTURES PROTECTION

REGULARLY

OCCASIONALLY

NEVER NO COMMENT

5

3 4

FIRMS USING EXISTING MARKETS

YES

NO

8

5

MARKETS USED

SYDNEY SYDNEY & LONDON

REASONS FOR NOT USING EXISTING FUTURES MARKETS

LACK INFORMATION

NOT APPLICABLE TOO COSTLY

6 2

2

2 3

OBTAINING ADEQUATE
PROTECTION

YES NO

6 2

6L
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using Sydney and two were using both Sydney and London. The two
latter firms were overseas based whose trading was handled by head
office. ©Six of the traders using futures markets considered that
they were obtaining adequate protection. However, other firms were
dissatisfied to the extent of not trading in futures. The main reason
for not using futures, however, was lack of information.

In discussions with woollen processors in New Zealand
(Survey C) it was found that only one firm considered futures
trading essential to its business, and this firm was using the
Sydney market. The reason for lack of use of futures by other res-
pondents was lack of understanding of futures trading. One respond-
ent stated that the main reason for the firm's declining profits was
the variability of wool prices and yet the respondent did not consider

futures trading applicable to their type of business.

5.12 Summary

Hedging on a futures market enables traders to obtain a degree
of "insurance'" in terms of reduced variability of profits and the
opportunity to benefit from expected price movements. As producers,
handlers and processors become more sophisticated in their business
activities, then the more emphasis they are likely to place on profit
stabilisation and hence the more likely they are to use futures markets.

It is difficult to measure the success of a futures market in
terms of its success in providing insurance for traders. However, the
model used in this study was able to show that both the London and
Sydney markets are less effective in this respect for crossbred wools
than for the commoditieslthey are designed for. This means that there

would probably be advantages in establishing a separate crossbred
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futures contract.

The criteria in deciding whether a market should be established
should be whether or not the New Zealand wool trade would gain from
such an action. In surveys conducted on a small cross-section of the
wool trade in New Zealand, it was found that there was a degree of
dissatisfaction with present hedging facilities and that traders

generally would prefer a separate crossbred contract.
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CHAPTER 6

THE EFFECTS OF FUTURES MARKETS ON PRICE STABILITY

6.1 Introduction

There are two ways a futures market may affect the variability
of traders incomes. Firstly, they provide a means whereby individual
traders may obtain "insurance'" against expected adverse price move=-
ments and secondly, they may cause greater overall stability in the
cash market. The first aspect was dealt with in Chapter 5. This
chapter deals with the effect a futures market may have on the
stability of prices in the cash market.

The Chapter is divided into three main sections. The first
deals with the extent of wool price fluctuations and compares these
with the fluctuations experienced in the prices of other fibres. The
second sectionexamines the attitudes of members of the wool trade
towards fluctuating prices. The final section considers the effects
futures markets have on price stability and compares a futures market
with a reserve price scheme. The chapter concludes with a summary of
the neea for a futures market as a method of stabilising crossbred

wool prices.

6.2 The Extent of Wool Price Fluctuations

The data used in determining the extent of price fluctuations
has not been obtained from independent observations, but from historical
records that have been collected at regular intervals in time. Such

data are known as time series. The analysis offered in this chapter
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assumes that the series can be decomposed into four basic parts,
namely trend, cyclical, seasonal and irregular movements.

Trend refers to the general and persistent movements in a
time series. It measures change in the variable per unit time. A
trend may be positive or negative, linear or curvilinear. Although
the rate of change in the trend may vary, or even the direction may
change, these changes usually follow a gradual and smooth pattern.

Cycles are very difficult to define as each cycle is a unique
historical phenonemon and may differ to a greater or lesser degree
from any other cycle in duration, amplitude and causation. Accord-
ingly, the information contained in past cycles may have very little
relevance in the future.

Seasonal fluctuations follow a pattern of regular recurrence
over time. The word ''seasonal'" refers to a daily, weekly or monthly
pattern. The only requirement is that the period of the seasonal
fluctuation be contained within a year, and the observed pattern be
repetitive. Climate is often the chief cause of seasonal patterns.

Irregular movements are the movements caused by numerous erratic
and temporary factors. It is these irregular movements which are often
referred to as unwarranted price fluctuations.

To allow "efficient'" allocation of resources, prices should
reflect adjustments to long term supply and demand conditions. Prices
may also move above or below the trend line because of short term
changes in supply and/or demand conditions. The concern is, however,
that prices fluctuate much more widely around the trend than such
changes warrant because of inaccurate expectations regarding future

conditions.
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This chapter will look at the extent of the price fluctuations

which have occurred in the wool market, but will not consider the

v

reasons for these fluctuations.

6.21 Cycle-trend movements which have occurred in crossbred wool
prices

Wool prices may follow a trend resulting from long term rel-
ative changes in the supply and demand for wool. As well as this
prices may follow cyclical movements around the trend caused by the
business cycle or other effects.

To analyse these effects would require a time series model.
One of the simplest and most commonly used time series models is

known as the multiplicative model (26) e.g.

Where:
Y = value of the original series
T = value of the trend
C = value of the cycle
S = value of the seasonal component
I = value of the irregular component
The method of analysis is to de-seasonalize the data and then
take a moving average of the remaining series. This moving average
will contain the trend, cycle and irregular components. The irregular
component can then be removed by taking a moving average of the remain-
ing data. The trend is then fitted by least squares and the final
residual deviations about the trend give an estimate of the cyclical

components.

1. For a review of the causes of instability in wool prices see
Yap's thesis (25).
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The longer the time interval taken for the moving average
the greater the dampening down of the cycle effects. For this
reason it is usual to treat the trend and the cycle effects together.
This has been done in Table 6.1 which gives a five year moving
average of the seasonal average prices of all greasy wool sold at
auction in New Zealand from 1940/41 to 1966/67. Because this table
deals in averages it only gives a very rough idea of the trend-cycle

effects for New Zealand wool prices.

£.22 Seasonal fluctuations

Most primary products experience fluctuations in price due to
an inbalance between supply and demand caused by the seasonal nature
of production.

It has been customary to illustrate these movements by graphing
them over selected periods%/ While such graphs appear to show seasonal
movements in wool prices, in actual fact reliably consistent patterns
can only be shown accurately using mathematical analysis. One method
is to measure the autocorrelation and power spectrum which exist over
different time periods.

If a seasonal pattern does exist this will be shown by something
aperiodic in the autocorrelat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>