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. Field of the Invention
5 The present invention is directed to methods and apparatus relating to the
formulation and trading of investment contracts. In one partiéular non-limiting form,
the invention is directed to methods and apparatus that allow parties to invest a defined
sum by way of p-ricing and matching a contract with one of a possible number of
unidentified counterparties to achieve the best return (or entitlement) on maturity of the
10 contract for a specified consideration.

Background of the Invention
Reference can be had to International Patent Applications No.
PCT/AU93/00250 and PCT/AU95/00827 that describe methods and apparatus for the

15 formmlation and trading of risk management contracts. These applications describe
ways in which individuals and enterprises can manage risk of an economic nature with
which they are faced in a manner that can be thought of as akin to hedging or Iending.
The present invention is concerned rather with the desire to invest available resources
in the expectation of receiving the best available return at a future time.

20 The need of entities and individuals to make investments with the aim of
gaining future returns is universal and well known. In general, investors look for
opportuﬁiﬁes to earn the highest possible returns from investments that fit within their
individual risk profiles and with their other investment criteria, such as type and

. tradeability of asset, investment price, investment growth and income potential,

25  investment timing and regulatory regime, and so on. While the differing needs of

investors lead them to a great diversity of investments, all investors share the common

goal of seeking to limit the risk in any investment as much as possible.
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either at the time the investment is made or subsequently. When, therefore, there is
high volatility in these markets, investors may suffer devastating losses.
This disadvantage is serious in countries where pension reurement funds are
replacing government—ﬁmdéd pensions as a major source of income security for people
10  in retirement. As is well known, the values of these funds vary unpredictably from
month to month and year to year, reflecting volatility in the underlying shares, property
and other assets in the funds. Individual investors are exposed to all these changes in
value and cannot place limits on their risk.
A second major disadvantage Hies in the fact that investors do not have
15 mechanisms for making contracts that are customised to meet the needs of both investor
and counterparty. For example, bank term deposits are a common form of personal
investment. For individual investors, they have the advantages of a fixed nominal
return and low entry and exit fees. However, the terms of the investment are set only
by the counterparty (i.e. the bank) and then offered to investors on a take-it-or-leave-it
20 basis. There is no scope for investors to negotiate, for a price, the terms of these '
investments to better suit their individual needs.

) A third major disadvantage is that individual investors cannot afford the fees
that are involved with most investment products. For example, shares must be bought
throngh brokers on stock exchanges, and their fees effectively deter the great majority

25 of investors from investing directly in share markets.
It is an objective of the present invention to overcome or at least ameliorate
one or more disadvantages in the investment contracts and contracting mechanisms that

are now available to investors.
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10 data including a set of probabilities of occurrence for each outcome in said range; and
data processing means operable to price and match a contract for a said
phenomenon from said contract data and said registering data, the pricing including:
applying at least one template of entitlement as a function of outcome
to each counterparty's set of probabilities to give one or more

15 individual counterparty prices each equal to the ordering party's
consideration; and
applying the ordering party set of probabilities to each said template to
derive an implied entitlement;

the matching inchuding:

20 determining which counterparty will provide the best entitlement on
maturity by comparing each implied entitlement with the
consideration; and
matching the contract with that counterparty having the template for

» the best said comparison.
25 Preferably, in the pricing, application of a template results in the multiplication
of each elemental entitlement with each probability and the summing of the products.
Further, a discount factor is applied to the sum to give a present day price relative to

the time of maturity.
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5 relative to the time of maturity. The ordering party discount rates can be different
between different types of counterparties.

The contract data can further include a minimum expected entitlement against
which the counterparty prices are compared for the purpose of accepting ones thereof
for the matching.

10 The invention further discloses a method for the formulation of multi-party
investment contracts, the method comprising the steps of:

inputting ordering party contract data relating to at least one phenomenon, each
said phenomenon having a range of future outcomes arid a future time of maturity, the
contract data including a set of probabilities of occurrence for each outcome in said

15  range and a consideration due to a counterparty at or afier the time of establishment;
inputting counterparty registering data including a set of probabilities of
occurrence for each outcome in said range; and

pricing and matching a contract for a said phenomenon from said contract data
and said registering data, said step of pricing, for each counterparty, including:

20 applying at least one template of entitlement as a function of outcome to the set
of probabilities to give one or more individual counterparty prices; and

.applying the ordering party set of probabilities to each individual counterparty

templaie to derive an implied entitlement;

said step of matching including:

26 determining which counterparty will provide the best entitlement on maturity
by comparing the implied entitlements with the consideration;

and matching the contract with the counterparty having the template for the

best said comparison.
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with each probability and the summ ng of the products.
counterparties in the market for matching purposes. Thirdly, it enables investors to

make contracts with counterparties without the high costs of intemiediaries.

DPescription of the Drawings
10 Embodiments of the invention now will be described with reference to the
accompanying drawings, in which:
Fig. 1 is a block diagram of a generic system embodying the invention;
Fig. 2a is a block diagram of an indicative hardware platform supporting the
system of Fig. 1;
15 Fig. 2b is an alternative hardware platform that does not rely on a centralised
hub data processing unit; and
Fig. 3 is a timeline showing the steps of Example I,
Fig. 4 is a timeline showing the steps of Example II; and
Fig. 5 is a timeline showing the steps of Example III.
20 '
Description of Preferred Embodiments and Best Mode of Performance
Fig. 1 shows a block diagram of the generic system 10 embodying the
invention. The various stakeholders or parties to the system 10 each have access to a
- centralised processing unit 20. The processing units 20 can be constituted by one or
26 more data processing apparatus, with each one thereof providing access for any one or
more of the various stakeholders to applications software supported by the system 10,

as all the processing units are interconnected. Access to the one or more data



Further, a discount factor is applied to the sumto give a present day

price relative to the tinme of maturity.

-4 - In the matching, each tenplate is applied to the
ordering party set of probabilities, and a nultiplication of the
el enental entitlenments with each probability perfornmed, and the
products sumrewag/ssre the inplied entitlenent. PCT/AUDGYO042RI d

sum can have a discount rate applied to give_a present day value 5
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The contract dat processing apparatus is contralied by aigenenic forex pEainethctibid cdBRdihation
agai nst whi ch the counterparty prices are conpared for the purpose of
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further discloses a .haod for .the forpgul ati on of lti-party
i nvest ment contracts, ﬂﬁ%@%%’r%ﬁ&?ﬂ@@ &ypes of stakeholder, and a

number of individual stakeholders within each stakeholder type. The basic types of

5  stakeholder are described as: applications promoters 11, product sponsors 12, product
ordering parties 13, potential product counterparties 14, counter-party guarantors 15,
regulators 16, consideration/entitlement transfer (‘accounting') entities 17, and
miscellaneous parties 18. The number of types of stakeholder represented in Fig. 1 is
typically the largest that will be supported by the system 10.

10 An embodiment of a computer system for the system 10 is shown in Fig. 2a.
The core of the system hardware is a collection of data processing units. In the
embodiment described, the processing unit 20 comprises three inter-linked data
processors 93,97,104, such as the Sun 670 MP manufactured by Sun Microsystems,
Inc. of the USA. Each processing unit 93,97,104 runs operational system software,

15 such as Sun Microsystems OS 4.1.2, as well as applications software. The processor

_ configuration shown in Fig. 1 represents a large system designed to handle the
transactions of thousands of stakeholders, the input and output data generated by those
stakeholders, and risk management contract pricing, matching and subsequent
processing functions,

20 Each processing unit 93,97,104 has connection with it one or more mass data
storage units 95,100,110 to store all data received from stakeholders, and other data
relating to all other software operations generating or retrieving stored information.
Suitable mass storage units are, for example, such as those commercially available from
Sun Microsystems.

25 A mumber of communications controllers 80,84,87, forming the
communications co-ordination and security processing unit 25, are coupled with the
processing unit 20. These controllers effect commmunications between the processing

units 93,97,104 and the various external hardware devices used by the stakeholders to
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best sai d conparmanymnf the communication devices 70 are personal computers 51 and associated
printers 52, which have communications connection with the communications controller
80 by means of a modem 50. There can also be an external host device 53, such as a
mini or mainframe computer, again linked with the communications controller 80 by
10 means of a modem 54. In other forms, communications can be established simply by
means of a tone dialling telephone 56, which provides for the input of instructions or
data by use of the tone dialling facility itself. In the alternative, a voice connection via
an operator 75 can be effected by a conventional telephone 58. Both these external
devices are shown connected with the communications controller 84. A further
15 possibility is to have data transfer by means of a facsimile machine 65, in this case
shown linked to the communications controller 87.
In all cases, users of the input devices are likely to be required to make use of
system access password generation and encryption deviﬁes such as the Racal RG 500
Watchword Generator 66,67,68,69, (for personal use) and the Racal RG 1000, which is
20  incorporated in a mainframe computer 53. The corresponding decoding units for these
devices are incorporated in the communications controllers 80,84,87.
The generic processing unit 20 aiso includes a large number of 'portable’
information recordal devices, such as printers, disc drives, and the like, which allow
- various forms of information to be printed or otherwise written to storage media to be
25  tramsferable. This is particularly appropriate where confirmatory documentation of
matched risk contracts is required to be produced, either for safekeeping as a hard copy
record, else to be forwarded to any one or more of the stakeholders that are a party to

each individual matched contract.
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Enbodi ments of the invention can overcone the di sadvantages in existing

i nvest ment nechani snms and contracts. Firstly, it enables investors to place
specific limts on the risk that they were prepared to tolerate in

t he i nvest nent Wes#seBent eri ng t he i nvest nent contr acPCT/SE%04R0 | t
enabl es investors to construct and tail or th%ibr 5 specific investnent
requirements into a contract that could then be offered to

counterparties in the market for matching purposes. Thirdly, it enables

i nvestors to mak #he gererie systermi @ shown im Fiy. (1antormpasses maay variede hi gh

costs of internediaries, Description of the Drawings 10
Embodi nents of t Kenfigwrations.gelatiagnationly tp thequaber anskfypistod stalsdhdorsc buttaisot he
acconpanying dr amﬁr@ﬁfebdre%‘ \Aréqa.iiscalﬁie by the system hardware and software in combination. In that
sense the arrangement shown in Fig. 2a is to be considered only as broadly indicative
5 of one type of bardware configuration that may be required to put the system into
effect.
For example, Fig. 2b shows an alternate configuration that does not rely upon
a centralised (bub) data processing unit, rather the necessary processing is performed
locally at each stakeholder site 200, by means of distributed software.
10
Example
This embodiment relates to an investment contract and describes the
formulation of a contract based on potential future movements in the value of the
fictional PTSE 75 index of share prices. In summary, the example shows how the
15 system enables one party (such as an institutional fund manager) seeking to gain from a
significant decline in the value of the PTSE 75 index in the future, specifically a decline
by June 1996, relative to the assumed current (January 1995) value of the index to
make a contract with another, as-yet-unknown, party, such as another fund manager
seeking to gain from a significant increase in PTSE 75 index value. The specific
20 offering is one which provides a con&act ordering party with a yet-to-be-specified
contingent entitiement to an Australian dollar future payout from a yet-to-be-identified
counterparty (i.e. at maturity of the contract) upon the.ordering party's investment of a
specified consideration amount.
The future money entitlement is contingent on two factors. The first is the
25  value, at contract maturity date, of the value of the PTSE 75 index. The second is the
ultimate "shape" of the contingent entitlement function template that is determined by
the system based on ordering and registering information provided respectively by the

ordering party and potential counterparties.



Fig. 1 is a block diagramof a generic system enbodying the invention;
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Description of Preferred Enbodi nents and Best Mde of Performance

Fig. 1 shows a block diagram of the generic system 10 enbodyi ng the
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5 Abrahamsons and Carpenters Inc), a counterparty guarantor (CNZ Banking
Corporation) and an application regulator (the Pacific Central Bank).
The timeline depicting the steps in the contract from the first step, Application
Specification, to the final step, Contract Settlement, is shown in Fig. 3. The pages
designated charts Al - A6 contain detailed explanatory charts supporting Fig. 3. These

10 pages are to be read together with the following description.

Looking at the first step in the timeline, Application Specification, in
conjunction with chart A1, we see that BLC Inc established a contract APP
(Application ID 001) on 91.06.03.17.00.00 (that is, 5pm on June 3, 1991} to deal with
investroent. The application involves a pricing and matching objective function of:

15 "maximise pre-tax expected return on consideration investment". As a system
instruction this means: identify a counterparty (or counterparties) who have defined
pricing and limit parameters which, when combined with the ordering party's specified
consideration, will yield an entitlement payout shape that maximises the ordering
party's pre-tax expected return on consideration investment subject to whatever match

20  constraints the ordering party and/or counterparty has specified. Application ID 001
supports a range of products.

- Looking at the second step in the timeline, Product Specification, in
conjunction with chart A2, we see that BLC Inc was also product sponsor of Product
- 10061 at the same time (91.06.03.17.00.00). This product relates to the market

25 termed Stock Indices and to the sub-market termed PTSE 75. The maturity date for
Product 10061 is 96.06.03.17.00.00.00. The consideration for a specific contract
involving Product 10061 is in the form of commercial bank deposits denominated in

Australian dollars. The entitlement is also in the form of commercial bank deposits
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M crosystenms, 5 acting as potential counterparties for forthcoming primary product orders dealing with
Product 10061. At this point in the timeline (95.01.01.17.00.00.00), 42 months after
the specification of Product 10061, both Abrahamsons and Carpenters Inc have
currently-specified parameters for pricing potentially forthcoming orders for the
~ product.

10 Looking at the fourth step in the timeline, Primary Order Specification, in
conjunction with chart A3, it can be seen that an ordering party, Abbotts & Taylor, is
seeking a contract, from an offering party, in Product 10061 at that time
(95.01.01.17.37.06.00). Chart A3 shows the specific parameters that Abbotts &
Taylor has defined for the contract it is seeking at this time, including a desired

15 investment consideration amount of A$ 51,920. For this investment of A$ 51,920,
Abbotts & Taylor has specified a minimum present value expected return of A$ 54,000
together with a preparedness to accept a worst case outcome of loss of 28 per cent of
the investment, that is A$ 14,480.

Abbotts & Taylor has the opportunity to constrain the system's determination

20 of possible payout shapes. Note that these are two templates constituting a capped,
downward sloping (45-degree) shape and a capped perpendicular (90-degree) shape. In
the preferred embodiment, an ordering party will not specify particular shapes and thus
the matching system would explore all possible entitlement payout shapes.

Looking at the fifth step in the timeline, Order Specification Pricing and

25  Contract Specification Limits, in conjunction with chart A4, the potential counterparty
No. 1 Abrahamsons, has providcd registering data in the form of assessed probabilities
of occurrence, a discount rate from the time of maturity to the present day, a flat

commission rate, and a maximum negative entitlement amount. Abrahamsons' pricing



Inc. of the USA. Each processing unit 93,97,104 runs operational system
software, 15 such as Sun Mcrosystens OS 4.1.2, as well as applications
software. The processor configuration shown in Fig. 1 represents a

| arge system designed to handl e the transacti ons of thousands of

st akehol ders, the input and output data generated by those

st akehol ders, WaP70B4R nanagenent contract pricing, matchi ngreriAUSsHios®wquent
processing functions. 20 Each processing unit 93,97, 104 has
connection with it one or nore nmass data '“1'storage units 95,100,110 to
store all data received from stakehol ders, and other data relating to
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used by the sgakgdfltifife dyStem 20 determines, for Abrahamsons, a feasible set of net contingent
enﬁﬂanmxanummwlmnhﬁ&mﬂmmumnsandAmbmm;&ﬂ&wﬁmvwmﬂdﬁmgevknﬂwﬂﬁh
given their specified parameters (as will be described in greater detail presently). This
occurs at 95.01.01.17.38.02.00. The form of the calculation is included in chart A4
and results in an implicit contract bid price of A$ 51,920, the same as Abbotts &
10 Taylor's desired investment amount, which Abrahamsons' parameters calculate will
yield them a desired base margin on the contract of A$ 4,580,

Anomknhgjmnyandeuh;mmamhlamnmqmnycmﬂdpomnﬁﬂbrmnnnnﬁ
with each other on the basis of multiple sets of contingent entitlement payout amounts.
For simplicity of explapation, Example I assumes that only four feasible sets of

15 contingent entitlement amounts are available to the system 20 as the basis of a potential
contract between Abrahamsons and Abbots & Taylor. They are the following:

1. A capped, downward sloping (45-degree) potential entitlement payout,
embodied by chart A4. Note that in this and subsequent charts the potential entitiement
payout is recognised by the potential countexparty Abrahamsons as the (negative)

20  mirror image of the (positive) entitlement payout that the ordering party Abbott &
Taylor would receive.

2. A second capped, downward sloping: (45-degree) potential entitlement
payout embodied by chart AS.

- 3. A capped, perpendicular (30-degree) potential entitlement payout
25  embodied by chart A6.

4. A second capped perpendicular (90-degree) potential entitlement

payout embodied by chart A7.

I
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conmmuni cate data or instructions to or fromthe processing units. The
conmuni cat i ons controllers are such as the Encore ANNEX |1, the | BM
AS/ 400 server or the Cl SCO Systens AGS + A | arge range

of conmmuni cat i wos7asewar e products are supported, and 5 cedu/a0e6008B0y ar e
referred to as the stakehol der input/output devices 70. One anpbngst
many of the communication devices 70 are personal conputers 51 and

associ at ed printers 52, which have comuni cati ons connection with the
conmmuni cati ons cont r ol Inll four feasfifle kets, MEamihirtdm antilefent antbund foe AbbeRY & Ataglor be
an external host device 53, such as a m ni or mai nframe conputer,

agai n |inked wi t Kthe prdexingpanty) isoA$ 37.44Q oThis ambunt répdeseyts 72 per sratiofAblotta& rodem
54. In other forgs, comunications can be established sinply by, nmeans
of a tone di al |1 RAVIPEY EFHIPRILBE SRR it $Ppeiod s dhe WinizmwrD enhiagmenb it was

i nstructions or hept. O ' Ny | gl itself. In
the alternative, pgp%rgcll g’%ﬁ%@?%%l&a%s %gﬁ&gﬁééﬁg%fﬁ?% &ngyl em:t%rf’gct ed

by a conventignabfhpjnmﬁéglﬁnﬁq;fhg?we?ﬁgﬁ%l furtherdevi ces are shown

connected with the comruni cati ons con 15
possibility is to haveCidatAS showsdh sumdayryforamsll folir feadible setsiof eomimgéritne 65, in
this case

entitlement payouts to Abbotts & Taylor, from Abrahamsons' perspective. The system
20 produced these potential contracts between Abrahamsons and Abbotts & Taylor in
the following manner. First, the system successively combines on a trial basis ail

10 possible combinations of entiflement attributes, namely "height” and "depth” of
entitlement amounts and contingent payout range of feasible product definition values
or "x-axis values", to reach a counterparty bid price for each combination.
Simultaneously, all combinations that do not produce a bid price equivalent to the
ordering party's specified investment amount (in this case A$ 51,920) are rejected.

15 These results can be reached by various sophisticated heuristic and operations research-
based methods as well as by the simple trial-and-error search process described here.

Still looking at the fifth step in the timeline, in conjunction with chart A9, it

can be seen that Carpenters Inc's pricing parameters indicate that their appropriate
defined circumstances ID for an ordering party such as Abbotts & Taylor is 17, which

20  implies a commission rate of 1.30%, a discount rate of 9.80% pa, a particular set of
component product prices (as shown) and a particular set of assessed probabilities of
occurrence (as shown). As before, The system determines a feasible set of net
contingent entitlement amounts both Carpenters Inc and Abbotts & Taylor would judge
worthwhile given their specified parameters. This oceurs at 95.01.01.17.38.02.00,

26  (note that these contingent entitlement amounts differ from the amounts determined
using Abrabamsons' parameters), and results in an implicit contract bid price of A$

51,920, the same as Abbotts & Taylor's desired investment amount, which Carpenters



shown |inked to the communi cations controller 87. In al
cases, users of the input devices are likely to be required to nmake use of
system access password generation and encryption devices such as the Racal

RG 500 Wat chwor d Gener at or 66, 67, 68,69, (for personal use) and the
Racal RG 1000, which is 20 incorporated in a mainfranme conputer 53. The
correspondi ng WQ¥AB#E units for these devi ces are i nCBCHAU6/60420i N
t he conmuni cations controllers 80, 84, 87. The generic

processing unit 20 also includes a | arge nuider of "portabl e
I nformati on recordal devices, such as printers, disc drives, and the |iKke,

whi ch al | ow s parametérs caisulate will fydeldrthieinanddsived s fiafiiie On Be Dhitod ¢ AS
witten to storage nedia to be 25 transferable. This is particularly
appropri ate wher &&8nfirmtory docunmentation of mat ched ri sk

contracts is required to.be produced, either for safekeeping as a hard copy
record, else to be for%ﬁeﬁ%ﬂé@ﬁ%@”@@%ﬁ@k%ﬂﬁ%#ﬂat

grwe Og 4{8‘5” Ly 10 contracE@fill edch Yehék dH e BB OF RftitpR VelsHt Contingent entitiemenf Bmounts.

The gener 0 syst o 107Snown TR L0 T eReonDasses. many, Var  ear o o
contingent entitlement amounts are available as the basis of a potential contract between
Carpenters Inc and Abbotts & Taylor. They are the following:

1. A capped, downward sloping (45-Gegree) potential entitlement payout,
embodied by chart A9. Note that in this and subsequent charts the potential entitlement
10 payout is recognised by the potential counterparty Carpenters Inc as the (negative)
mirror image of the (positive) entitlement payout that the ordering party Abbott &
Taylor would recejve.
2. A second capped, downward sloping (45-degree) potential entitlement
payout embodied by chart A10.
15 3. A capped, perpendicular (90-degree) potential entitlement payout
embodied by chart All.
4. A second capped, perpendicular (90-degree) potential entitlement
payout embodied by chart A12. |
In all four feasible sets, the minimum entitlement amount for Abbott & Taylor
20  (the ordering party) is A$ 37,440. This amount represents 72 per cent of Abbott &
Taylor's investment, the amount it specified as the minitoum entitlement it was
prepared to accept for the contract. This was specified by Abbotts & Taylor in terms
of an investment loss limit of 28 per cent (chart A3).
Chart A13 shows in summary form all four feasible sets of contingent
25  entitlement payouts to Abbotts & Taylor, from Carpenters Inc's perspective. The
system produced these potential contracts between Carpenters Inc and Abbotts & Taylor
in the following manner. First, the system successively combines on a trial basis all

possible combinations of entitlement attributes, namely "height" and "depth” of



configurations, relating not only to the nunber and types of stakehol ders,
but also the "architectures' realisable by the system hardware and
software in conbination. In that sense the arrangenent shown in Fig.
2a is to be considered only as broadly indicative 5 of one type of

har dwar e configuration that may be required to put the systeminto

ef fect. WO 97/03408 For exanple, Fig. 2b shows an alt er naPEI/AU96/00420
configuration that does not rely upon _ 4_centralised (hub) data
processing unit, rather the necessary processing is perforned: | ocal |y
at each stakehol der site 200n by nmeans of distributed software. 10

Exanpl e | entitlement amidungs amdivontingenttpayait ainge of feasibie ipradast definitionovaliesact
and describes the ~—  formulation of a contract based on potential future
novenents in t he 9Fak@&is Jalugsieto reach a qoppterparty bidrprice forpagh eembipationhar e

DS T e RSN UL B8 e B e B 0B
S0 1A e, ek e i e ity G A ST U e,
(January 1995); val ue of odkiy dt @tosixth @tep in the tifikife, Oré& Maoking kit Rt REL, it
as-yet -unknown, party, such as another fund nmanager seeking to gain
from a signifi caran baseen Hatthe syseEGR0 dssessocitbr exprttod retitnef sheaighiticontigent
offering is one which provides_a contract ordering party with a
yet - t o- be- speci f je@titlement payout bids from Abrahamsons and Carpenters Inc. This is performed by
applying each of the derived counterparty templates to Abbotts & Taylor's assessed
probabilities of occurrence for each outcome. Each probability is muitiplied by the

10  elemental entitlement, and the products summed to give an implied entitiement,

described as the "Expected Return Present Value” in chart Al4. The implied
| entitlement then is subtracted from the investment amount to give the "net retarn”.
From Abbotts & Taylor's perspective, the bid of Abrahamsons termed Offer No. 4 (A$
57,312) is a superior offering to all other bids, yielding Abbotts & Taylor a net return

15 on investment of A$ 5,392. This leads to a formal matching of Abbotts & Taylor's
order by Abrahamsons at 95.01.01.17.38.07.00, involving Abbotts & Taylor's original
specified investment consideration amount of A$ 51,920.

Before the matching formally occurs, a check is made that absolute loss,
expected loss, expected value and portfolio attribute limits are not violated.

20 The seventh step in the timeline, Order/Contract Confirmation (which is not
illustrated in detail in the charts) can be seen to take place five seconds later at
95.01.01.17.38.11,00, after the system has determined that Abbotts & Taylor is able to
(and then does) immediately pay its desired investment (consideration) amount of
AS$ 51,920 1o Abrahamsons.

25 The remaining steps shown in the timeline of Fig. 3, including contract

maturity and settlement, are not described, rather are incorporated herein by cross-

reference to International Publication No. WO 94/28496 (PCT/AU93/00250).



contingent entitlement to an Australian dollar future payout froma
yet-to-be-identified counterparty (i.e. at maturity of the contract)
upon the ordering party's investnment of a speci fied consideration
anmount . The future noney entitlenent is contingent on two
factors. The first is the 25 value, at contract maturity date, of the

val ue of the PWBBP78808ndex. The second is the ul ti mat epcrvkogemoszof t he
contingent entitlenment function tenplate that is determ ned by t he
system based on ordering and registering i nf Brmat i on provi ded respectively
by the ordering party and potential counterparties. WO
97/ 03408 Example II
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In this exanple, the rﬁ%m@ﬁ@@uﬁuhﬂ@mwwmmmﬂpldﬁﬁﬁﬂalp%t er

(BLC I hc), various ,&ao?uct onsoQrs (the rel evant one for _the exanple being
BLC I nc i atly, NaWEsEsit i epgeial r%?%??sés’fmméllé\ﬁhﬁt fasne

(o1 ke exarml o b AR b meomn e Sre 20k b b 2Bk weting
5 one entitlement shape possibility only. Specifically, this shape is a straight line with
Tespect to the “outcome” axis. Put another way, the gradient of the graph of
entitlement (y-axis) against outcome (x-axis) is zero. .
This case can be thought of as the sitnation where the ordering party has no
direct interest in the value of the particular phenomenon at contract maturity date.

10 Rather, the ordering party seeks an entitiement that is independent of this outcome. The
investment contract, from the ordering party’s view, is in the nature of a loan, in that a
specified (;onsideration will be made available to a contracting counterparty as the
means of gaining a yet-to-be-determined future entitlement amount. This amount is not
contingent on the outcome of the product phenomenon at contract maturity.

15 The example shows just this situation, in that one party (such as an institutional
fund manager) seeks to gain from possession of a defined resource (say, Australian
doliars) by becoming a party to a contract with another, as yet unknown, party (such as
another fund manager) secking to gain from making that defined resource available, the
gain consisting of an entitlement payout in the future. In the example, the party seeking

20 to gain from making the resource available is the ordering party to the investment
contract. and the parties seeking to have possession of the defined resource are the
counterparties to the contract.

The specific contract proposal is one which will provide an ordering party,
' upon payment of its nominated consideration to a matched counterparty, with a yet-to-

25 be-determined entitlement (in Australian dollars) from the counterparty on contract
maturity. The entitlement amount is a variable to be determined by the system 20
through pricing and matching an ordering party’s input data with one or more
counterparties’ input data. That is, the system determines the “location” of the straight



5 Abrahanmsons and Carpenters Inc), a counterparty guarantor (CNZ Banki ng
Corporation) and an application regulator (the Pacific Central Bank).
The tineline depicting the steps in the contract fromthe first step,

Appl i cation Specification, to the final step, Contract Settlenment, is
shown in Fig. 3. The pages designated charts Al - A6 contain detailed
expl anatory chavosmssgsporting Fig. 3. These 10 pages are »PCI/ABI0B&Y
together with the follow ng description. Looki ng at the
first step in the tineline, Application Spe‘c?‘?‘l cation, in conj uncti on

with chart A, we see that BLC Inc established a contract APP

(Application | D (idéshape with r8pedi 3o the effitlédint ilialy-dxis) tdéHable inaldtigy F a ddtechit t O

deal with i nvestment. The application involves a pricing and matchi ng
obj ective functi ¢ratis worthehile terboth thesrdering-party and petentisbicouaterparty psubject to
consideration investnent". As a system I nstruction this nmeans:

i dentify a count dpSesbYath pastiest er parti es) who have defined pricing

dlimt t i ch mbi ith. th der | '
pecifled | cons dSPE AR e R daeleod e R RO SRR ¢ 49,1
maxi m ses thegor %kﬂﬂr¥hemme®ﬁ%h3@ﬁc%€é$ﬁﬁcﬁ¥8%&.eqhé Sihitint wAR

: . . thus be
consi deration investnent subject to whatever match 20 constraints the

ordering party aeshentally@uthcionof 4 younRepatyactdfieciive diyopint efd™, dotehiined by three
supports a range of products.
parameters:
1. The discount (time of maturity to present day interest) rate specified by a
counterparty for the contract;
10 2. The commission rate specified by a counterparty for the contract; and
3. The difference (positive or negative) between the sum of the counterparty’s
component product prices and unity.
Note that if, say, the sought-after contract entitlernent denomination were US
dollars, the matter of the counterparty’s defined forward Australian dollar/US dollar
15 exchange rate would also be relevant to the determination of the effective discount rate.
As noted, the relevant key stakeholders are the same as in Example I: an
application promoter (BLC Inc); various product sponsors (the relevant one for the
example being BLC Inc itself); various product ordering parties (the relevant one for
the example being Abbotts & Taylor); various potential counterparties (the relevant
20  ones for the example being Abrahamsons and Carpenters Inc): a counterparty guarantor
(CNZ Banking Corporation); and an application regulator (Pacific Central Bank).
A timeline depicting the steps in the contract from the first step, Application
Specification, to the final step, Contract Settlement, is shown in Fig. 4 and further
supported by charts B1-B8.
25 Looking at the first step in the timeline, Application Specification, in
conjunction with chart B1, we see that BLC Inc established a Contract APP
(Application ID 001) on 91.06.03.17.00.00 (that is, at 5 pm on June 3, 1991) to deal

with investment. The application involves a pricing and matching objective fanction of:



Looking at the second step in the tineline, Product Specification, in
conjunction with chart A2, we see that BLC Inc was al so product sponsor of
Pr oduct 10061 at the sanme tine (91.06.03.17.00.00). This product
relates to the market 25 ternmed Stock Indices and to the sub-market terned
PTSE 75. The maturity date for Product 10061 is 96.06.03. 17. 00. 00. 00.
The consi der at WoP7B¥P8 5 specific contract i nvol vi ng Pr oRERAU00430 | s
in the formof commercial bank deposits dengsinated in Australian
dollars. The entitlement is also in the formof comrercial bank deposits
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denomi nated in Australian dollars, payable (if necessary) innmediately after
t he Pr oduistriction this meags: iﬂi@%@iatmm (acounterparties) who have defingdi ng

at the third step.i.n the tineline.  Potential .Coynterparty Product .
Pricing Specific g parameters and W&Etp#‘étrﬁnfl?wigoﬁmﬁu I'“;i\n% Ry fgrbined

Carpenters Inc, ; , ' e i mmg.
pri mary product gr g}es&gea | agévfn&?h &hﬁPr oguéwg%g@éﬁﬂt hl siéioi nt | Il’ls
the timeline §95n&koftingdnt 6H0th®Gutoine of'tBe pRtiidl Phéxionthon and maximises the ordering

party’s pre-tax expected return on investmént, subject to whatever match constraints the

@)

ordering party and/or countexrparty have specified. Application ID 001 supports a
range of products.
Looking at the second step in the timeline, Product Specification, in
10 conjunction with chart B2, we see that BLC inc was also the product sponsor of
Product 10061 at the same time (91.06.03.17.00.00). This product relates to the
market for stock indices. The maturity date for Product 10061 is
96.06.03.17.00.00.00. The submarket is the PTSE 75 stock index. The consideration
for a specific contract involving Product 10061 is in the form of mone}; (commercial
15 bank deposits denominated in Australian dollass). The entitlement payout is also in the
form of commercial bank deposits denominated in Australian dollars, payable, if
necessary, after the product’s specified maturity date/time.
Looking at the third step in the timeline, Potential Counterparty Product
Pricing Specifications, one finds two entities, Abrahamsons and Carpenters Inc, acting
20  as potential counterparties for forthcoming primary product orders for Product 10061.
At this point in the timeline (95.01.01.17.00.00.00), 43 months after the specification
of Product 10061, both Abrahamsons and Carpenters Inc have current specified
parameters for pricing potential forthcoming orders for the product.
Looking at the fourth step in the timeline, Primary Order Specification, in
25  conjunction with chart B3, it can be seen that an ordering party, Abbotts & Taylor, is
seeking a contract from an offering party in Product 10061 at that time
(95.01.01.17.37.06.00). Chart B3 shows the parameters that Abbotts & Taylor has

specified for the contract it is seeking at this time, including a desired investment



t he specification of Product 10061, both Abrahansons and Carpenters Inc
have currently-specified paraneters for pricing potentially
forthcom ng orders for the product. 10 Looki ng at the
fourth step in the tineline, Primary O der Specification, in

conjunction with chart A3, it can be seen that an ordering party, Abbotts &
Taylor, is wogssoesng a contract, froman offering party, POIAUSGCHONIT t
10061 at that tine (95.01.01.17.37.06.0Q). Chart A3 shows the specific
paraneters that Abbotts & Tayl or has defined for the contract it is
seeking at this time, including a desired 15 investnent consideration
amount of A$ 51, 8@ftidefanion bHA$51,920: sFortthik investiiint DADBUHS & Taylor Kislspédifiedsa
Tayl or has specified a m ni mutmm present val ue expected return of A$ 54, 000
together with a pieipumaesestivalus expectadirermpl 4 cbased enadisegunt rate obll 28
per cent of t he i nvest nent, thaj Abbotts

& Taylblor has t he P58t ReG ARGWR. ¢ %F&?@ﬁ?ﬂﬁ@‘%&?ﬁ%@%ﬁ%ﬁ%&% 20 of
Ponped. - 1Y o SARAPS derilfaclon B pdaBhafonf il bSGHE B RRESE bt Bl |

(90-degree) sBapgaméi}, a straight fifs wHefs & bdieRNEIaRd giﬁfﬁof chiktlOhalR (§-agisPaaink

w Il not specify particul ar shapes and t hus he mat chi ng system woul d
expl ore all possoitceme(ddaxis) snerd. payout shapes. Looki ng at
the fifth step in the tineline, Order Specification Pricing and 25

Contract Speci fi cati onlqokingrttheififthostap; in the: tirosling @ndet-Ppecification Rrigingsdhent i al
counterparty . riunction with charts B4 and BS, it can be seen (chart B4) that the potential

counterparty Abrahamsons provided registering data in the form of assessed

10  probabilities of occurrence, a discount rate from the time of maﬁlrity to the present day,
a flat commission rate and a maximum negative entitiement amount. Abrahamsons’
pricing parameters indicate its appropriate defined circomstances ID for an ordering
party such as Abbotts & Taylor is 26, which implies a commission rate of 1.25 per
cent, a discount rate of 10 per cent per annum, a particular set of component product

15 prices (as shown) and a particular set of assessed probabilities of occurrence (as
shown). The system 20 determines, for Abrahamsons, a feasible set of equal net
entitlément amounts that represent both Abrahamsons’ best possible bid and a
possibility for Abbotts & Taylor given their specified parameters. The calculated
entitlement matching the consideration is $57,280. The form of the calculation is

20 included in chart B4 and results in an implicit contract bid price of A$51,920, the same
as Abbotts & Taylor’s desired investment amount, which Abrabamsons’ parameters
calculate will yield it a desired base margin on the contract of A$2,019. This
determination occurs at 95.01.01.17.38.02.00.
Chart BS shows the feasible set of equal contingent entitlement payouts to

25  Abbotts & Taylor, from Abrahamsons’ perspective, in graphical form. The system 20
generated this potential contract between Abrahamsons and Abbotts & Taylor in the
following manner. First, the system successively trialed individually all possible

entitlement amounts to reach a counterparty bid price equal to the ordering party’s



No. 1 Abrahansons, has provided registering data in the form of assessed

probabilities of occurrence, a discount rate fromthe tinme of
maturity to the present day, a flat commi ssion rate, and a nmaxi num
negative entitlenment anount. Abrahansons' pricing WO 97/ 03408
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paraneters i ndiwavmsgBat their appropriate defined circunst aRCEAUPEOIZ®r an
ordering party such as Abbotts & Taylor_is 26, which inplies a
commission rate of 1.25 % a di scount “P&ie of 10.00% pa, a particular
set of conponent product prices (as shown) and a particul ar set of

assessed probabi |cohdidesatioh (investinerety) CSinfultancotishy)ra)l. anidunt alat idit idtProdute a bid
seen that the system 20 determ nes, for Abrahanmsons, a feasible set of net
conti ngent prige Pquakiodhe ordeting partydo specifiod investment amennt (bthis case 835125200 r
doscri bed i nqr oY Ireted; (AsyBdLERpley) these et corid b agha ; various sophisicated
amd reaui 1o i aqeri P obidiol oobifh Gl Hebi ol vl b e Sl BBl
Abbotts & &  search process described here.

Still looking at the fifth step in the timeline, Order Specification Pricing, in
conjunction with charts B6 and B7, it can be seen (chart B6) that the potential
counterparty Carpenters Inc provided registering data in the form of assessed
probabilities of occurrence, a discount rate from the time of maturity to the present day,

10  a flat commission rate and a maximum negative entitlement amount. Carpenters Inc’s
pricing parameters indicate its appropriate defined circumstances ID for an ordering
party such as Abbotts & Taylor is 17, which implies a commission rate of 1.30 per
cent, a discount rate of 9.8 per cent per annum, a particular set of component product
prices (as shown)} and a particular set of assessed probabilities of occurrence (as

15 shown). The system 20 determines, for Carpenters Inc, a feasible set of equal net
entitlement amounts that represent both Carpenters Inc best possible bid and a
possibility for Abbotts & Taylor given their specified parameters. The calculated
entitlement matching the consideration is A$57,860 (note that this entitlement amount
differs from the amount determined by the system 20 using Abrahamsons’ parameters).

20 The form of the calculation is included in chart B6 and results in an implicit contract
bid price of A$51,920, the same as Abbotts & Taylor’s desired investment amount
which Carpenters Inc’s parameters calculate will yield it 2 desired base margin on the
contract of A$1,550. This determination occurs at 95.01.01.17.38.02.00.

Chart B7 shows the feasible set of equal contingent entitlement payouts to

25  Abbotts & Taylor, from Carpenters Inc’s perspective, in graphical form. The system
20 generated this potential contract between Carpenters Inc and Abbott & Taylor in the
following manner. First, the system successively trialed individually all possible

entitlement amounts to reach a counterparty bid price. Simultaneously, all amounts that



10 Taylor's desired investnent anount, which Abrahanmsons' paraneters

calculate w | yield them a desired base margin on the contract of A$
4, 580. An ordering party and each potential counterparty
could potentially contract wi th each other on the basis of multiple
sets of contingent entitlenent payout anounts. .For sinplicity of

expl anation, Ewagresss assunes that only four feasible sets RET/AUSR0420
contingent entitlenment anmounts are available to the system 20 as the basis
of a potenti al contract between Abrahaffsons and Abbots & Tayl or. They
are the foll ow ng: 1. A capped, downward sl oping

(45-degree) pot edid mot produeetd bidprite equabtatthe ordering paetysdpevifidal/ inedsandnt Athoultot e
that in this and subsequent charts the potential entitlement payout

i s recogni sed by (inithis gase A¥51.920)cvwre rejegind: t'l;hemeaﬂtamdﬁbea@chwebxmm ve)
20 mrror imge of  the os,ltlve) entitl enen out t hat the order|
partydAbgott & dsoph; “‘f’%‘?‘{ &&mg o ’gf;;‘;‘jh :“e:hrdsasZ‘:’euas Inthe s ?
capped, downwar fé -38&—@190:  ISQLE ?91 entitl enen payou

enbodi ed by chart™ capped, - perpendlcular
(90-degree) pgtential EgtkidglapHR3ixth S H the BReBIED PHBE Odef Mitchit}C(chart BS),

4. A second capped per pendi cul ar (90- degree) poténtial entitlenent
payout enbodi ed [tycan bekéenAhht the system 20 assessed the expected return to Abbotts & Taylor on
the two entitlement payout bids from Abrahamsons and Carpenters Inc, respectwely.
Abrahamson’s bid of A$57,280 yields an expected retarn to Abbotts & Taylor of
~ A$42,730 and Carpenters Inc’s bid of A$57,860 yields an expected return of
10 A$43,164. Both amounts are below Abbotts & Taylor's specified minimum expected
return of A$54,000. In addition, both bids would result in 2 negative net return on
investment to Abbotts & Taylor of (A$9,190) and (A$8,756) respectively. Therefore
the order matching fails. '
Since the transaction does not proceed, the steps of Contract Confirmation,
15 Contract Maturity and Contract Settlement, as shown in the timeline, do not occur in

relation to Abbotts & Taylor’s order specification.

Example Il

This further example of an investment contract is a variation of Example II and
20  describes the formulation of a contract where an ordering party seeks to gain an
entitlement in a denominated resource (in this case commercial bank US dollars) from
another, as yet unknown, party in exchange for a consideration in a differently
denominated resource (in this case commercial bank Australian doliars).
The example is a special case of the general case of Example II in that the
25  ordering party has no direct interest, at contract maturity date, in the value of the
product phenomenon on which the contract is based. Rather, the ordering party seeks

an entitlement that is independent of this outcome.
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In all four feasible sets, the mnimumentitlement anount for Abbotts &
Tayl or (the ordering party) is A$ 37,440. This anount represent 72
per cent of Abbott & Taylor's investnent, the anount it specified as
t he m ni num enWQ978348%t it was prepared to accept for PEEHAGWHS429Ct .
This was specified by Abbotts & Taylor in tef,ns 5 of an investnent | oss
limt of 28 per cent (chart A3). Chart A8 shows in summary
formall four feasible sets of contingent entitlement payouts to

Abbotts & Tayl or, fronUsliecExampten’, haweveapthe tiivestmehbheorfntot i€ i the nature AT an
produced t hese potential contracts between Abrahansons and Abbotts & Tayl or
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5 outcome of the product phenomenon at the time that the contract matures.

The example also involves a unique notion of contract maturity. In the case of
Examples I and II, all contracts in the specified product phenomenon mature at the
same time. In this example, however, each contract in the product phenomenon
matures at the precise moment in time that the contract is matched, that is, at the

10 earliest point in time that the ordering party’s contract specification is matched by the
system 20 with a counterparty bid. Put another way, contract maturity is simultaneous
with order matching, not with a specified future date for all contracts related to the
product phenomenon in question. Therefore the product phenomenon could be said to
have a continuum of maturity dates made up of all the points in time that contracts are

15 matched. In this way the product could be described as maturing each time a contract
is matched.

In the example, the investment contract offering is one where an ordering party
specifies to the system 20 that it is prepared to exchange a consideration of A$102,900
for a yet-to-be-determined entitlement in US dollars of not less than US$70,000.

20 The relevant key stakeholders are the same as in Example II: an application
promoter (BLC Inc); various product sponsors (the relevant one for the exatnple being
BLC Inc itself); various product ordering parties {the relevant one for the example
being Abbotts & Taylor), various potential counterparties (the relevant ones for the
example being Abrahamsons and Carpenters Inc); a counterparty guarantor (CNZ

25  Banking Corporation); and an application regulator (Pacific Central Bank).

A timeline depicting the steps in the contract from the first step, Application
Specification, to the final step, Contract Scttlement, is shown in Fig. 5 and further

supported by charts C1-C5.



Si nul t aneously, all conbinations that do not produce a bid price equival ent

to the ordering party's specified investnent anmount (in this case A$
51,920) are rejected. 15 These results can be reached by various

sophi sticated heuristic and operations research- based net hods as
well as by the sinple trial-and-error search process described here.

Still 1ooking awoedm3ausi fth step in the tineline, in conjunctPcriAvssideswhar t
A9, it can be seen that Carpenters Inc'?s pricing paraneters indicate
that their appropriate ) defined circunstances ID for an orderi ng party

such as Abbotts & Taylor is 17, which 20 inplies a conm ssion rate of
1.30% a di scount rateLodkify f@8é Mt step ip el timelina] Apglicatidn Specificatiof)@onent
product prices (as shown) and a particular set of assessed probabilities of

occurrence (as sFRemipgctiopyithehast €1, whseeshat .G Instesteblisheda GontrgbABPe set of
Tayl or woul d | udgaPplicston TS5 o oF B85 S0t sp s oo 0 4k 0 D19 deay
U 2 25, 0L: Wi o, Pt sk B8 bR BRE g B9 i of
o ahaons, 89" RN e et 4, HBBATLIEGRI AN, 11 0 o
whi ch Car pent er s Application ID 201 supports a range of products. :

Looking at the second step in the timeline, Product Specification, in
conjunction with chart C2, we see that BLC inc was also the product sponsor of

_ Product 11099 at the same time (91.06.03.17.00.00). This product relates to the
10  market of immediate exchange. The maturity date for contracts in Product 11099 is
“simultaneous with contract matching”. The consideration for a specific contract
involving Product 11099 is in the form of money (commercial bank deposits
denominated in Australian dollars). The entitlement payout is in the form of
commercial bank deposits denominated in US dollars, payable immediately at contract
15  matching; that is, the product matures on contract matching.

Looking at the third step in the timeline, Potential Counterparty Product
Pricing Specifications, two entities, Abrahamsons and Carpenters Inc, are potential
counterparties for forthcoming primary product orders dealing with Product 11099. At
this point in the timeline (92.06.03.15.00.00.00), 12 months after the specification of

20 Product 11099, both Abrahamsons and Carpenters Inc have current specified
parameters for pricing potential forthcoming orders for the product.

Looking at the fourth step in the timeline, Primary Order Specification, in
conjunction with chart C3, it can be seen that an ordering party, Abbotts & Taylor, is
seeking a contract from an offering party in Product 11099 at that time

25 (92.06.03.17.00.00.00). Chart C3 shows the parameters that Abbotts & Taylor has
specified for the contract it is seeking at this time, namely a desired investment
consideration of A$102,900 to be exchanged as soon as possible for an entitlement

amount of no less than US$70,000.
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Inc's paraneters calculate will yield thema desired base margin on the
contract of A$ 5, 610. Again, an ordering party and
each potential counterparty could potentially contract with each

other on the bXO¥MM348ul ti pl e sets of contingent entitl emenPCHADO420 5
For sinmplicity of explanation, Exanple | ass s that only four feasible
sets of contingent entitlenent amounts®are avail able as the basis of
a potential contract between Carpenters Inc and Abbotts & Tayl or.

They are the fol | owi ngAs can be seen in chart C4] because conteatp piathrity Bvinatthe Sus QAN O
(45-degree) potential entitlenent payout enbodi ed by chart A9. Note

that in this and@mwmg&wt@wﬁw@c@mdmldeﬁwwmmmpoqm;mut i s
recogni sed by the otentl copnt.er enters as the negative)
mrror image of R {é? P ’?ﬁ%qﬁﬂ (f presubmits

Abbott & p
downward sl opi ng 5- ﬁgﬁ%‘e’{“ potentlgﬂ1 erl??n%e an%a%eranngrgyoﬁfﬁ%ﬁ%n%é Sﬁ%

chart Al10. 1% component prodict vaesAre, R AnitiBE uakHdi cul ar (90- degr ee)
potential entitlenment payout enbodi ed by chart All.
Looking at the fifth step in the timeline, Order Specification Pricing, in

conjunction with chart C4, it can be seen that the system 20 determines that the

entitlement amount that the potential counterparty Abrahamsons judges to be ideal
given its specified parameters is US$84,000. This determination occurs at

10 92.06.03.17.38.02.00. Abrahamsons’ pricing parameters specify an exchange rate of
1.210, a commission rate of 1.25 per-cent and a single:assessed probability of one (1)
(discount (interest) rate and component product prices being irrelevant in this case).
Abrahamsons’ entitlement bid of US$84,000 is therefore above Abbotts & Taylor’s
specified minimum entitlement amount of US$70,000.

15 Still looking at the fifth step in the timeline, Order Specification Pricing, in
conjunction with chart C3, it can be seen that the system 20 determines that the
entitlement amount that the potential counterparty Carpenters Inc judges to be ideal
given its specified parameters is US$82,000. This determination occurs at
92.06.03.17.38.02.00. Carpenters Inc’s pricing parameters specify an exchange rate of

20  1.239, a commission rate of 1,30 per cent and a single assessed probability of one (1)
(discount (interest) rate and component product prices again being irrelevant in this
case). Abrabamsons’ entittement bid of US$82,000 is therefore also above Abbotts &
Taylor’s specified minimum entitlement amount of US$70,000.

Looking at the sixth step in the timeline, Primary Order Matching, it can be

25 seen that the system 20 assessed Abrahamsons’ bid to be superior to that of Carpenters
Inc and above Abbotts & Taylor’s specified minimum entitlement amount. This led to
a formal matching and confirmation of Abbotts & Taylor’s order by Abrahamsons at
92.06.03.17.38.12.00. Contract order matching and confirmation is contemporaneous

1



4. A second capped, perpendicul ar (90-degree) potential entitlenment

payout embodi ed by chart Al2. In all four feasible sets, the
m ni mum entitl enment anmount for Abbott & Taylor 20 (the ordering party) is
A$ 37,440. This anobunt represents 72 per cent of Abbott & Tayl or's

I nvestment, the amount it specified as the mnimumentitlenent it was
prepared to acCWPO7#MI8 t he contract. This was specified by ABEHAUSS/AMANLY| or
in terns of an investnment loss limt of,28 per cent (chart A3).

Chart A13 shows in summary formall four feaSible sets of contingent 25
entitlenment payouts to Abbotts & Taylor, from Carpenters Inc's perspective.
The syst emmmwmmme mmmlmmmmmmm nc
and Abbotts & Tayl or the foll owi ng manner. First, the system

successi vel y contiPHeseands Wﬁ?%%%n:‘lﬁim atwlp@smmee&@mm Abhoits &
89} bézgge ntoattr Iﬂylto?’i‘ ’cor%?ﬁtﬁ‘n P ﬁﬂﬁt ld Abpagtpmsons " entitlement of US$84,000 takes
PCT/ AU96/ 00420 lace. - 14-
entitlement anounts and contingent payout range of feasible product
definition valsues Thoseventh aad finay stepl @sthe tielinie; Tolitr&t SettiexhentPRIcosphits

price for each conbi nati on.
six seconds later at 92.06.03.38.18.00.00.

_ A further embodiment, relevant to each of the embodiments of Examples I to
10 III above, involves the order pricing and matching procedures as before. There then
' follows an additional step, before formal matching and confirmation occurs, of
introducing a period of time during which the ordering party and counterparty can seek
further contracts in the same or other applications and products. This step enables
ordering parties and counterparties to take steps to manage the financial consequences
15 of the new contract on their portfolio. The period of obligation can be specified by the
promoter stakeholder, and thus be known to the ordering party and the registering

counterparties.

Pricine Ogl

20 As a further embodiment, it is possible for any ordering party to make a
‘pricing only’ enquiry of the system 20 in relation to potential, but unmatched,
investment contracts. The system treats the enquiry as a normal contact request,
however after deriving the one or more implied entitlements from the set of templates
arrived at, does not perform the final steps of comparing the implied entitlements

25  against the investment amount {consideration). In this way potential counterparties can

gain market knowledge without committing themselves to a contractual obligation.



Si nul t aneously, all conbinations that do not produce a bid price equival ent

to the ordering party's specified investnent anmount (in this case A$
51, 920) are rejected. 5 : Looking at the sixth step in the
timeline, Order Matching, and at chart Al4, it can be seen that the

system 20 assesses the expected return of the eight contingent

entitlenment pay¥¥74%8s from Abrabansons and Car penters | nc. PEHATIG09420

per formed by appl yi ng each of the deriyed counterparty tenplates to
Abbotts & Taylor's assessed probabilities of occurrence for each

out cone. Each probability is multiplied by the 10 el enental entitlenent,
and the product s Prigingaften Matghve an inplied entitlenent, descri bed as
the "Expected Return Present Value" in chart Al4. The inplied

entitlnment then is su%ﬁg&%mweﬂ%bem isteongFmit mgtclipd, eontragts teg

Lormed Offer No. ropPpabiibing e pckil 1lwetn REIBARE ety - s . becfom b B2
bi ds, yielding AQpgtabiea £ the brdirin p&?}dﬁé%ﬁa@%ﬁgﬂ%ﬁoﬁﬁ’%ﬁﬁéﬁ%ﬂo e of

5,392. This leads to a formal matchi'ng of bot t Ta or by

Abr ahamsons as 9perfidrmadcelof thSinOektfiéht agains b diffegenf\(dunieht) pSollefcbarterpartied. OThaA!
specified investpent consideration anmount of A$ 51, 920.

Bef ore the mat chisa&erpsicing|is perfaagd on the hapis ekthe origingbinvestmens pmotttbut against
expect ed 1055, R etiEtlpdiahéis SRRl Gld, Snth s b odeall b Be Aiferttf brom
that at the time the contract was originally priced and matched. Indeed, even only a
subset of the contemporaneous counterparty data may be specified or utilised in the
10 repricing.
Such repricing can be a valuable tool to the original investing ordering party,
as it may prompt other investments, or the submission of registering data whereby the

party concerned acts rather as a counterparty.

15

In the Examples given above, the ordering party's investment amount is priced
for its whole amount against each counterparty's registering data. It is equally possible
for the consideration to be divided into integer components, and each integer
component treated as a separate pricing and matching task. The matched contract then

20 is constructed as the summed combination of ail the matched components.



20 The seventh step in the tineline, Oder/Contract Confirmation

(which is not illustrated in detail in the charts) can be seen to
take place five seconds |ater at 95.01.01.17.38.11.00, after the
system has determ ned that Abbotts & Taylor is able to (and then
does) immedi ately pay its desired investnment (consideration) amount of
A$ 51,920 to ADV¥OPHeM®SnNs. 25 The remmi ni ng st epsPEHAUPH0H20t he
timeline of Fig. 3, including contract maturity and settlenment, are
not described, rather are_incorporated herein by cross- reference to
International [Rublication No WD 94/284962¢ PCT/ AU93/ 00250) . WO
97/ 03408
PCT/ AU96/ 0042C - 15 -
Exampl e 11 This exanple of an investnment contract is an
ext ensi on of Exanple |I. Mre particularly, however, it is a specia
case of the gdneral case of Exanple |, in that, for any particul ar
phenonenon, the system 20 is constrained to price a contract utilising
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s one entitlenent shape possibility only. Specifically, this shape is a

straight line with respect to the "outcone" axis. Put another way,
t he gradi ent of the graph of entitlement (y-axis) agai nst outcone
(x-axis) is zero. This case can be thought of as the
situation where the ordering party has no direct interest in the

val ue of the pwotsrmsbmr phenonenon at contract maturity dat @CTA¥P6PE0La,
the ordering party seeks an entitlenent that is independent of this

out cone. The i nvestnment contract, fromthe ordering party's view, is
in the nature of a loan, in that a - decified consideration will be
made availablg to a contracting counterparty as the means of gai ning
a yet-to-be-dgqtermned future entitlement anount. This amount is not
contingent on]the outcone of the product phenonmenon at contract maturity.
15 ’ The exanpl e shows just this situation, in that one party
(such as an ifstitutional fund nmanager) seeks to gain from possessi ¢n
of a defined rlesource (say, Australian dol l ars) by beconming a party
to a contract jwith another, as yet unknown, party (such as anot her
fund manager) |seeking to gain from nmaking that defined resource avail able
t he gai 1} consisting of an entitlenent payout in the future. In the -
exanple, the party seeking 20 to gain fromnmaking the resource avail abl ¢
is the ordering party to the investnent contract. and the parties
seeking to haje possession of the defined resource are the
0
g
] a
g 28 3
~ S o P
3 i 22 5
2 3 g8 <
= o] M~ O
- = - 4
& e g 88 p ¥
L = Qw £ oo
< @ 0o O 88 £ 2 o 88
o -0 =) ==
g 2 2a 5E 5 z8 2 8 2 Efe
i
b
z
(o} .
E' L-4 ..ﬁj
0 g 583
= o f I
o) o o0 & =2
= E @ & 39
S & i 2 8w ES
O & = = i F E Z%
—-— F "] — < > mDm
O S (8] L - =il B L O °|-3
wl x = 3] S22 & & 2 50<
o < O . E > [17] w :)D>
7 ZE gf o E §d o T gpdn
= 5 2 2z X - o =5 E X
D, O 28 ®» G0 » by > £8 5 > O foo
D k = EE B LE “4f W 2 2 s=EbH
E o 8 8 38 38 L b s 2 § 3 223
p 14 =0
< © B8 8 77 8 ta & SE 2 ¥ E 2¥©
< £y
S5 E g EEL g 3 2 Bs8 3 5 SS¢




counterparties to the contract. The specific contract

proposal is one which wll provide an ordering party, upon paynent of
its nom nated consideration to a natched counterparty, with a yet-to- 26
be-determned entitlement (in Australian dollars) fromthe counterparty on

contract maturity. The entitlenment amount is a variable to be
determ ned by wo®7m3488 em 20 t hrough pricing and mat chiRQI/AXIS6MAEr | NQ
party's input data with one or nore counterparties' input data. That
Is, the systemdeterm nes the "location"” of the straight WO
97/ 03408 . - 28 -
PCT/ AU96/ 0042 - 1b-
| ine shape with respect to the entitlenment axis (y-axis) to enabl e match|ng
of a contract that is worthwhile to both the ordering party and
potential coufiterparty, subject8to limts set by both partigs.
The yet-to-bejdeternined entitl8ment is not contingent on the outc@nme of
t he 5 partijcular phenonenon 8n which the contract is based. Thqganoun,
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Identify a counter
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The application involves a pricing and matchi ng objective
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Application Specification,
“maxi m se pre-tax expected return on consideration investnent".
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i ncl udi ng

is seeking at this tine,

it

Chart B3 shows the paraneters that Abbotts & Tayl or
WD 97/ 03408

specified for the contract

seeking a contract froman offering party in Product 10061 at that tine
I nvest ment

(95.01.01.17.37.06.00).

has
a desired
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10 probabilities of occurrence, a discount rate fromthe tine of maturity

to the present day, a flat comm ssion rate and a maxi num negati ve
entitlenment anmount. Abrahansons' pricing paranmeters indicate its
appropriate defined circunstances ID for an ordering party such as

Abbotts & Taylor is 26, which inplies a comm ssion rate of 1.25 per
cent, a di scoumo7@s#sof 10 per cent per annum a parti cul ar PEEAU00420
conponent product 15 prices (as shown) and a particul ar set of assessed

probabilities of occurrence (as shown). The system 20 deterni nes, for
Abr ahansons, a feasible set of equal net entitlement anounts that
represent both_Ahrahansons' best possibl e Y =and a possibility for
Abbotts & Taylr given their specified paraneters. The cal culated
entitl enment ching the consideration is $57,280. The form of the
calculation isf &0. included in chart B4 and results in an |rrpI|C|t
contract bid pri ceoof A$51, 920, the same as Abbotts & Tayl or'
desired i nvestjre@t Samount, whi ch Abrahansons' par anmet ers cal cuI ate
wll yield it [a Begred base margin on the contract of A$2,019. This
determ nation oc;:uL‘s at 95.01.01.17. 38. 02. 00. - Chart B3 shqws
the feasible ge og equal conting ayout g—o—25——Abb@ts &
Tayl or, from A\brghgmsons perspectiveg, in graphjéal forim tge syst%‘?o
generated thid pgtgntial contract|bet medhs apd Abbotts & Tay! ¢r
in the fgll omng manner. F|r t, [thelsystem glaess|vely frialed s
individually gll possible en |tIerre am)u@sito reach alcount erpargy
bid price equdl to the order&ng plﬁrty's ! g ..]2%
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anounts that did not

al |
to the ordering party's specified

as by the sinple

were rejected. As in

in

In

Still

Order Specification Pricing,

It cap Bg@ seen (chart B6) that the

ters lnc

ta
rate

g.da

provi ded registerin
a di scognt

. (=]
i es @f occurrence,

ent €
e §

%

5

Si mul t aneousl vy,

prg

price equal

consi deration (investnent).

WD 97/ 03408
PCT/ AU96/ 00420
produce a bid

5

Exanpl e |, theggotesipd t s coul d be reached by various sophi sPCEAUS600420

heuristic and operations research based net hods as wel |l

i nvest ment anount (in this case A$51, 920)
trial-and-error

search process described here.

counterparty

sessed

o

| ooking at the fifth step in the tineline,
conjunction with charts B6 and B7,

pot enti al
t he form of

()
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anot her, as
in that the

as shown in the tinmeline,

relation to Abbotts & Taylor's order specification.
entitlement FETAY

bank US dollars) from

party in exchange for a consideration in a differently
bank Australian dollars).

the steps of Contract Confirmation,
ase of Exanple

Contract Maturity and Contract Settlenent,
This further exanple of an investnent contract

and 20 describes the fornul ati on of

this case commerci al
case of the gemel =

in
i s_a_specjal

where an orderwogipsesty seeks to gain an

resource (in this case comerci al

Since the transaction does not proceed,
yet unknown,

15
a variation of Exanple II
denom nated resource (in

do not occur
The exanpl e
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- 21 - Unl i ke Exanple 11, however, the investnment contract

IS in the nature of an - exchange, in that a specified consideration in
one denom nation will be nade avail abl e to a contracting counterparty
as the means on gaining a yet-to-be determ ned future entitl enent

amount in a different denomnation. This anmount is not contingent on the
5 outcone of Wo97s48luct phenonmenon at the tinme that the cHRGWARASOMEE ures.
The exanpl e al so involves a unique notion of contract maturity. In the case

of Exanples | and Il, all contracts in the specified product
phenomenon mature at the same ti rre._l:;r‘uqthis exanpl e, however, each
contract in the—p+educt—pheronenon wes at the precise nonent in
time that the jcontract is matched, that is, at the 10 earliest point i
time that the ordering party's contract specification is matched by the
system 20 with aacg.unterparty bi d. Put another way, contract maturity is
si nul t aneous §Mth order matching, not with a specified future date
for all contrdct® related to the product phenonmenon in question.
Therefore the prgdgct phenonenon coul d be said to have a conti nuum pf
maturity dateqd nBde up of all the points in timthat contracts are °I5
mat ched. In tHis3wldy the product FOURd DE descr ided as rmaturng—eaeh st i ne a
contract id Batched. In the' exanpl e, [thel investfrent
contract offerjinly s one where anforderipg partjy 5 s
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the same as in Exanmple |
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to the final
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conjunction with chart d, we see that BLC Inc established a Contract APP
(Application ID 201) on 91.06.03.17.00.00 (that is, at 5 pmon June 3,

1991) to deal with investnent. The application involves a pricing and
mat chi ng obj ective function of: 5 "maxi m se pre-tax expected return on
consideration/entitlenent investnents". Application I D 201 supports a
range of produwiod7/03408 Looki ng at the second st e@CI/AUNNE0420
timeline, Product Specification, in conjunction with chart C2, we see
that BLC inc was al so the product sponsor of Product 11099 at the

same tinme (91.06.03.17.00.00). This preddét ~relates to the 10 narket of

i medi at e exclhange. The maturity date for contracts in Product 11099 is
"sinmul taneousf{with contract matching". The consideration for a specific
contract i nvol ving Product 11099 is in the form of noney (conmercip
bank deposits denomi nated in Australian dollars). The entitlenent
payout is in fhe form of commerci al bank deposits denominated in Us
dol | ars, payable imediately at contract 15 mat ching; that is, the
product maturés on contract matching. zooking at the thirf
step in the tinmeline, Potential Counterparty Product © Pricing
Specificationg, two entities, Abrahansons and Carpenteérs Inc, are potentjal
counterpartie$ for forthcomng primary product orderd-dealing with Produgt
11099. At this point in the tineline (92.06.03.ﬁg.00.00.00), 12 non} hs
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20 Product 11099, both Abrahansons and Carpenters Inc have current
specified paraneters for pricing potential forthcom ng orders for the
product . Looking at the fourth step in the tineline, Primry
Order Specification, in conjunction with chart C3, it can be seen
that an orderin ?art , Abbotts & Taylor, is seeking a contract from
an offering de%V roduct 11099 at that tine 25 PCT/AU96/00420
(92.06.03.17.00.00.00). Chart C3 shows the paraneters that Abbotts & Tayl or
has specified for the contract it is seeking at this time, nanely a
desired i nvestuent consideration of A$4D27900 to be exchanged as soon
as possible f@r an entitlenent amount of no less than US$/0, 000.

WD 97/ 03408
PCT/ AU96/ 00420 - 23-
As can be seep in chart C4, because contract maturity is sinultaneous wi tjh
contract matching, there are no feasible product definition values (that
is, possible contingent outcones for the PTSE 75 phenonenon).

Abr ahansons t herefore submts only an entitlenment/consideration
exchange ratejand a per annum comm ssion rate. The

AS AT 91.06.03.17.00,00.00
COMMERCIAL BANK DEPOSIT

10061

001

BLC INC

STOCK INDICES
PTSE 75

SPOT
91.06.03,17.00.00.00
96.06.03.17.00.00.00
MONEY

AUD

1600

2200

10

CONSIDERATION/ENTITLEMENT DENOMINATION TYPE:

NATIONAL CURRENCY TYPE (IF APPLICABLE):
MINIMUM PRODUCT DEFINITION VALUE:
MAXIMUM PRODUCT DEFINITION VALUE:

PRODUCT SPECIFICATION
PRODUCT STEP VALUE:

CHART B2

PRODUCT ID:

PRODUCT SUMMARY:
APPLICATION ID:
APPLICATION PROMOTER:
PRODUCT SPECIFICATIONS:
MARKET:

SUB-MARKET:

MARKET TYPE:
ESTABLISHMENT DATE/TIME:
MATURITY DATE/TIME:
CURRENCY TYPE (IF APPLICABLE):




5 conponent product values are, by definition, unity.
Looking at the fifth step in the tineline, Order Specification Pricing, in
conjunction with chart C4, it can be seen that the system 20 determ nes

that the entitlement anmount that the potential counterparty
Abr ahansons judges to be ideal given its specified paraneters is
US$84, 000. Thi v@ie1a34#08i nati on occurs at 10 92.06. 03. 17. 38. PRT/8796/00420
Abr ahansons' pricing paranmeters specify an exchange rate of 1.210, a
comm ssion rate of 1.25 per cent and a single assessed probability of one
(1) (disgcount (interest) rate and cgnmd@nent product prices being
irrelevant in this case). Abr ahansons' entitlenent bid of US$84,090
is therefore ove Abbotts & Taylor's specified mninumentitlenen
amount of US$70, 000. 15 Still looking at the fifth step in the
tinmeline, Ordef Specification P@cing, in conjunction with chart ,
it can be seen| that the system & deternines that the entitl enment
anount that t potential count@party Carpenters Inc judges to be ideal
given its sped fied paraneters ﬁs US$82, 000. This determ nation occurs al
92. 06. 03. 17. 38. 02. 00. Carpentersglnc S pricing paraneters specify an
exchange rate of 20 1. 239, zagxnnn53|on rate of 1.30 per cent and a
singl e assessgd probability of e (1) (di scount (|nterestk,rate ahd
conponent product prices again-keing irrelevant in this =4
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5 The seventh and final step in the tineline, Contract

Settlenment, is conpleted Si X seconds later at 92.06.03. 38. 18. 00. 00.
Del ay of Formal Order Matching A further enbodi nment,
rel evant to each of the enbodinents of Exanples I to 10 11 above,

I nvol ves the order pricing and matchi ng procedures as before. There then
foll ows an addidofambs st ep, before fornmal matching and conf PERAUPGW4¥:cur s,
of i ntroducing a peri-od of time during which the ordering party and
counterparty can seek further contracts in the sanme or other
applications and products. This step enables ordering parties and
counterparties to take steps to panage t144 financial consequences 15 of
the new contr&ct on their portfolio. The period of obligation can be
specified by fhe pronot er stakehol der, and thus be known to the
ordering partq &d regi stering counterparties. Pricing
Only 20 © a further enbodinent, it is possible for any
ordering party a "pricing only' enquiry of the system 20 {n
relation to pd but unmat|ched, | nvestnent _contragts. The
systemtreats ry as riof nal qpntact reqpest,
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10 repricing. Such repricing can be a valuable tool to the
original investing ordering party, as it may pronpt other investnents,
or the subm ssion of registering data whereby the party concer ned
acts rather as a counterparty. 15 Miltiple conponent Counterparties

In the Exanpl es given above, the ordering party's investnment anmount is
priced f owoish@sswd10l € anount agai nst each counter party' FCTATIGP4I0 g
data. It is equally possible for the consideration to be divided into
I nt eger conponents,- and each i nteger conponent treated as a separate
pricing and matching task. The matched contract then 20 is constructed as
the summed conbination of all the nptched dénponents WO
97/ 03408 ' PCT/ AU96/ 00420
- 26 -
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CLAIMS:
1. A data processing system to enable the formulation of multi-party

investment contracts, the system comprising:
input means by which an ordering party can input contract data relating to a
least one phenomenon, each said phenomenon having a range of future outcomes and a
future time of maturity, the contract data including a set of probabilities of occurrence
for each outcome in said range and 2 consideration due to a counterparty at or after the
time of maturity, and further by which at least one counterparty can input registering
data inchuding a set of probabilities of occurrence for each outcome in said range; and
data processing means operable to price and match a contract for a said
phenomenon from said contract data and said registering data, the pricing including:
applying at least one texﬁplate of entitlement as a function of outcome
to each counterparty's set of probabilities to give one or more
individual counterparty prices each equal to the ordering party's
consideration; and
applying the ordering party set of probabilities to each said template to
derive an implied entitlement;
the martching including:
determining which counterparty will provide the best entitlement on
maturity by comparing each implied entitlement with the
consideration; and
matching the contract with that céunterparty having the template for

the best said comparison.

2. A data processing system as claimed in claim 1, wherein, in the

pricing, application of a template results in the multiplication of each elemental

" entitlement with each probability, and the summing of the products.
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3. A data processing system as claimed in claim 2, further wherein a
discount factor is applied to the sum to give a present day price refative to the time of

maturity.

4, A data processing system as claimed in any one of claims 1 to 3,
wherein, in the pricing, each template is applied to the ordering party set of
probabilities, and a multiplication of the elemental entitlements with each probability
performed, and the products summed to give the implied entitlement.

5. A data processing system as claimed in claim 4, wherein the said sum
has a discount rate applied to give a present day value relative to the time of maturity.

6. A data processing system as claimed in any one of the preceding
claims, wherein the contract data further includes a minimum expected entitlernent
against which the counterparty prices are compared for the purpose of accepting ones
thereof for the matching.

7. A data processing system as claimed in any one of the preceding
claims, wherein the contract data includes a constraint on the one or more templates

applied by the data processing means.

8. A data processing system as claimed in any one of the preceding
claims, wherein the data processing means periodically reprices the contract data for a
matched contract to derive one or more implied entitiements for one or more

counterparties.
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9, A data processing system to enable the formmlation of potential multi-
party investments contracts, the system comprising:
input means by which an ordering party can input contract data relating to a
least-one phenomenon, each said phenomenon having a range of future outcomes and a
future time of maturity, the contract data including a set of probabilities of occurrence
for each outcome in said range and a consideration due to a counterparty at or after the
time of maturity, and further by which at least one counterparty can input registering
data including a set of probabilities of occurrence for each outcome in said range; and
data processing means operable to price a contract for a said phenomenon from
said contract data and said registering data, the pricing including:
applying at ieast one template of entitlement as a function of outcome
to each counterparty's set of probabilities to give one or more
individual counterparty prices each equal to the ordering party’s
consideration; and
applying the ordering party set of probabilities to eacﬁ said template to

derive an implied entitlement.

10. A data processing system to enable the formuiation of potential multi-
party investments contracts, the system comprising:

input means by which an ordering party can input contract data relating to a
least one phenomenon, each said phenomenon having a range of future cutcomes and a
future time of maturity, the contract data including a set of probabilities of occurrence
for each outcome in said range and a consideration due to a counterparty at or after the
time of maturity, and further by which at least one counterparty can input registering
data including a set of probabilities of occurrence for each outcome in said range; and

data processing means operable to price and match a contract for a said

phenomenon from said contract data and said registering data, the pricing including:
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dividing the consideration into integer components, and for each
component:

applying at least one template of entitlement as a function of outcome

to each counterparty's set of probabilities to give one or more
5 individual counterparty prices each equat to the ordering party's
component consideration; and

applying the ordering party set of probabilities to each said template to

derive an implied component entitiement;
the matching including:
10 determining which counterparty will provide the best entitlement on
maturity by comparing each implied component entitlements with the

consideration; and

matching the contract with the counterparties having the templates for

the best said component comparisons.

15

11. A method for the formuiation of multi-party invesm:ent contracts, the

method comprising the steps of:

inputting ordering party comtract data relating to at least one phenomenon, each

said phenomenon having a range of fature outcomes and a future time of maturity, the
20  contract data including a set of probabilities of occurrence for each outcome in said
range and a consideration due to a counterparty at or after the time of establishment;
inpuiting counterparty registering data includ'ing a set of probabilities of

occurrence for each outcome in said range; and

pricing and matching a contract for a said phenomenon from said contract data

25  and said registering data, said step of pricing, for each counterparty, including:

applying at least one template of entitlement as a function of outcome to the set

of probabilities to give one or more individual counterparty prices; and
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applying the ordering party set of probabilities to each individual counterparty
template to derive an implied entitlement;

said step of matching including:

determining which counterparty will provide the best entitiement on maturity
by comparing the implied entitiements with the consideration; and

matching the contract with the counterparty having the template for the best

said comparison.

12. A method as claimed in claim 11, whereby the step of pricing
comprises the further steps of multiplying each elementat entitlement with each
probability and summing the products.

13. A method as claimed in claim 11, comprising the further step of
applying a discount factor to the sum to give a present day price relative to the time of

maturity.

14, A method as claimed in any one of claims 11 to 13, whereby the step
of pricing comprises the further steps of applying each template to the ordering party
set of probabilities, multiplying the elemental entitlements with each probability, and '
summing the products to give the implied entitlement. '

15. A method as claimed in claim 14, comprising the forther step of
applying a discount rate to the sum to give a present day value relative to the time of

maturity.

16. A method as claimed in any one of claims 12 to 15, whereby the

contract data further includes a minimum expected entitlement, and the step of pricing
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further including the step of comparing the minimum expected entitlement against the
counterparty prices to accept ones thereof for the step of matching.

17. A method as claimed in any one of claims 12 to 16, whereby the
s  contract data includes a constraint on the one or more templates applied in the step of
giving the individual counterparty prices.

18. A method as claimed in any one of claims 11 to 17, comprising the
further step of periodically repricing the contract data for a matched contract to derive

10 one or more implied entitlements for one or more counterparties.

19. A method for the formulation of potential mmlti-party investments
contracts, the method comprising the steps of:
inputting ordering party contract data relating to at least one phenomenon, each
15  said phenomenon having a range of future outcomes and a future time of maturity, ﬁe
contract data including a set of probabilities of occurrence for each outcome in said
range and a consideration due to a counterparty at or after the time of establishment;
inputting counterparty registering data including a set of probabilities of
occurrence for each outcome in said range; and
" 20 pricing a potential contract for a said phenomenon from said contract data and
said registering data, said step of pricing, for each counterparty, including:
applying at least one template of entitlement as a function of outcome to the set
of probabilities to give one or more individual counterparty prices; and
applying the ordering party set of probabilities to each individual counterparty

25 template to derive an implied entitlement.

20. A method for the formulation of multi-party investment contracts, the

method comprising the steps of:

ﬂi‘iiiiﬂ’iiilfﬂfi‘ i
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inputting ordering party contract data relating to at least one phenomenon, each
said phenomenon having a range of future outcomes and a future time of maturity, the
contract data including a set of probabilities of occurrence for each outcome in said
range and a consideration due to a counterparty at or after the time of establishment;

5 inputting counterparty registering data including a set of probabilities of

occurrence for each outcome in said range; and

pricing and matching a contract for a said phenomenon from said contract data
and said registering data, said step of pricing, for each counterparty, including:

dividing the consideration into integer components are for each component;

10 applying at least one template of entitlement as a function of outcome to the set
of probabilities to give one or more individual counterparty prices; and
applying the ordering party set of probabilities to each individual counterparty
template to derive an implied component entitlement;
said step of matching including:

15 determining which counterparty will provide the best entitlement on maturity
by comparing the implied component entitlements with the consideration; and
matching the contract with the counterparty having the templates for the best

said component comparisons.
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Summary of the Inventibn
In one form, the invention discloses a data processing system to enable the
formulation of multi-party investment contracts, the system comprising:

5 . input means by which an ordering party can input contract data relating to at
least one phenomenon, each said phenomenon having a range of future outcomes and a
future time of maturity, the contract data including a set of probabilities of occurrence
for each outcome in said range and a consideration due to a counterparty at or after the
time of matching, and further by which at least one counterpa;'ty can input registering

10 data including a set of probabiligies of .occurrence for each outcome in said range; and

data processing means operable to price and match a contract for a said
phenomenon from said contract data and said registering data, the pricing including:
applying at least oné template of entitlement as a function of outcome
to each counterparty's set of probabilities to give one or more

15 individual counterparty prices each equal to the ordering party's
consideration; and
applying the ordering party set of probabilities to each said template to
derive an implied entitlement;

the matching including;

20 determining which counterparty will provide the best entitlement on
maturity by comparing each implied entitlement with the
consideration; and |
.mat'ching the contract with that counterparty having the template for
the best said comﬁarison.

25 Preferably, in the pricing, application of a template results in the multiplication

of each elemental entitlement with each probability and the summing of the products.
Further, a discount factor is applied to the sum to give a present day price relative to

the time of maturity.
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In the matching, each template is applied to the ordering party set of
probabilities, and a multiplication of the elemental entitlements with each probability
performed, and the products summed to give the implied entitlement.

The said sum can have a discount rate applied to give a present day value
relative to the time of maturity. The ordering party discount rates can be different
between different types of counterparties.

The contract data can further include a minimum expected entitlement against
which the counterparty prices are compared for the purpose of accepting ones thereof
for the matching. .

The invention further discloses a method for the formulation of multi-party
investment contracts, the method comprising the steps of:

inputting ordering party contract data relating to at least one phenomenon, each
said phenomenon having a range of fﬁture outcomes and a future time of maturity, the
contract data including a set of probabilities of occurrence for each outcome in said
range and a consideration due to a counterparty at or after the time of matching;

inputting counterparty registering data including a set of probabilities of
occurrence for each outcome in said range; and

pricing and matching a contract for a said phenomenon from said contract data
and said registering data, said step of pricing, for each counterparty, including:

applying at least one template of entitlement as a ﬁmction of outcome to the set

of probabilities to give one or more individual counterparty prices; and
applying the ordering party set of probabilities to each individual counterparty
template to derive an implied entitlement;

said step of matching including:

determining which counterparty will provide the best entitlement on maturity

by comparing the implied entitlements with the consideration;

and matching the contract with the counterparty having the template for the

best said comparison.
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LLAI VB * A dat a- ¥ ocessi ng systemto enabl e the
formul ation of nulti -party i nvest ment. contracts, the system

conpri si ng: fM i nput nmeans by which an orderi ng party can input
contract J’(‘% §r ating to a | east one phenonenon, each said

phenonenon having a range of future outconmes and a future tinme of
maturity, the contract data including a set of probabilities of occurrence

for each outcomg in sg gath Postes@ns! sfstéh %E%ﬁ@&l@%ﬂﬂtﬁ&i&%%ﬁﬁﬁﬁ&@ party at

or after the
investment contracts, the system comprising:

5 input means by which an ordering party can input contract data relating to a
least one phenomenon, each said phenomenon having a range of future outcomes and a
future time of maturity, the contract data including a set of probabilities of occurrence
for each outcome in said range and a consideration due to a counterparty at or after the
time of matching, and furthér by which at least one counterparty can input registering

10  data including a set of probabilities of occurrence for each outcome in said range; and

data processing means operable to price and match a contract for a said
phenomenon from said contract data and said registering dafa, the pricing including:
applying at least one; template of entitlement as a function of outcome
to each counterparty’s set of probabilities to give one or more

15 individual counterparty prices each equal to the ordering party's
consideration; and
applying the ordering party set of probabilities to each said template to
derive an implied entitlement;

the matching including:

20 determining which counterparty will provide the best entitlement on
maturity by comparing each implied entitlement with the
consideration; and
fnatching the contract with that counterparty having the template for
the best said comparison.

28

2. A data processing system as claimed in claim 1, wherein, in the
pricing, application of a template results in the multiplication of each elemental

entitlement with each probability, and the summing of the products.
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time of matching, and further by which at least one counterparty can input registering
data including a set of probabilities of occurrence for each outcome in said range; and
data processing means f;perable to price a contract for a said phenomenon from
10 said contract data and said registering data, the pricing including:
applying at least one template of entitlement as a function of outcome
to each counterparty's set of probabilities to give one or more
individual counterpz{rty prices each equal to the ordering party's
consideration; and

15 applying the ordering party set of probabilities to each said template to

derive an implied entitlement.

10. A data processing system to enable the formulation of potential multi-
party investments contracts, the system comprising:

20 input means by which an ordering party can input contract data relating to a -
least one phenomenon, each said phenomenon having a range of future outcomes and a
future time of maturity, the contract data including a set of probabilities of occurrence
for each outcome- in said range and a consideration due to a counterparty at or after the
time of matching, and further by which at least one counterparty can input registering

25  data including a set of probabilities of occurrence for each outcome in said range; and

data processing means operable to price and match a contract for a said

phenomenon from said contract data and said registering data, the pricing including:
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entitlgment. individual counterparty prices each equal to the ordering party's

component consideration; and
applying the ordering party set of probabilities to each said template to
derive an implied component entitlement;

the matching including:

10 determining which counterparty will provide the best entitlement on
maturity by comparing each implied component entitlements with the
consideration; and
matching the contrac;t with the counterparties having the templates for
the best said component comparisons.

15

11. A method for the formulation of multi-party investment contracts, the
method comprising the steps of:

inputting ordering party contract data relating to at least one phenomenon, each
said phenomenon having a range of future outcomes and a future time of maturity, the

20  contract data including a set of probabilities of occurrence for each outcome in said

range and a consideration due to a counterparty at or after the time of matching;
inputting counterparty registering data including a set of probabilities of
occurrence for eac;h outcome in said range; and
pricing and matching a contract for a said phenomenon from said contract data

25 and said registering data, said step of pricing, for each counterparty, including:

applying at least one template of entitlement as a function of outcome to the set

of probabilities to give one or more individual counterparty prices; and
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giving the individual counterparty prices.

18. A method as claimed in any one of claims 11 to 17, comprising the

further step of periodically repricing the contract data for a matched contract to derive

10 one or more implied entitlements for one or more counterparties.

19. A method for the formulation of potential multi-party investments
contracts, the method comprising the ‘sgeps of:
inputting ordering party contract data relating to at least one phenomenon, each
16  said phenomenon having a range of future outcomes and a future time of maturity, the
contract data including a set of probabilities of occurrence for each outcome in said
range and a consideration due to a counterparty at or after the time of matching;
inputting counterparty registering data including a set of probabilities of
occurrence for each outcome in said range; and
20 pricing a potential contract for a said phenomenbn from said contract data and
said registering data, said step of pricing, for each counterparty, including:
applying at least one template of entitlement as a function of outcome to the set
of probai;ilities to give one or more individual counterparty prices; and
applying the ordering party set of probabilities to each individual counterparty

25 template to derive an implied entitlement.

20. A method for the formulation of multi-party investment contracts, the

method comprising the steps of:
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pricing and matching a contract for a said phenomenon from said contract data

%

and said registering data, said step of pricing, for each counterparty, including:
dividing the consideration into integer components are for each component;

10 applying at least one template of entitlement as a function of outcome to the set
of probabilities to give one or more individual counterparty prices; and
applying the ordering party set of probabilities to each individual counterparty
template to derive an implieci component entitlement;
said step of matching including:

15 determining which counterparty will provide the best entitlement on maturity
by comparing the implied component entitlements with the consideration; and
matching the contract with the counterparty having the templates for the best

said component comparisons.

AMENDED s
DA :H REY



997°
e the

1

0

es
i

:
|

t he

t~nmeans by which an ordering party

b

A

~r

§Q|7|

b
A data processing systemto enab

Vi
! e

f

3%

¥

PCT/AU Y B 7
derive
party investnents contracts,
1 b

10.

mul ti -

applying the ordering party

20

npl ate to

.

formul ati on of potenti al

15

each said te
entitlement.

system conpri sing:

© —
— L ©
© (&) (@)
(7] (e N [
Sl O =
O . ®C ©.—
sE32° 25 "000'75$V 40 (Ad) Winjes pajoadxa WNWIUIW SJ0)ABL 2 SHOAQY AISHES SIBHO NIV «
—_ 0 O = ©
== °x S . 2 ‘winuue Jad 91 | Jo ayes Junoasip je [ Jayo noked Juawenhua juabuiuod sAuediaunod X
o v “ w © 0T O . 20UaLNoo0 Jo saIqeqold passasse sAued Buuaplo ] Wns Jo anjeA Juasald = Ad Wnjay paoadx3 ,
g S50 T & .
— — O +— @©
mueaas.ﬂ-w.mm t i 1 2 (] ] 4 ' 1) -:h:ﬂumumz
S o o 50 Seeey ¥66'C L6L'e 002'Z z6e's 086'c 062'vy 00€'e :
S —+*° oFEopesls  0z6'ls  026'lS  0Z6'LS  026'lS 026l O0Z8'lS  O0Z6'LS ‘JuswISaAY)
—_ CcC . 0O0C ) .
© 53 E =5 @ -—EIT'9S  pI6'PS LLL'ss  0ZL'v§  ZIE'LS  006'Sse 0LZ'eS  92T'ss v Ad Winyay pajoadx3
S 9 >5._ o-&
©o m < O Mm o <
wm a.Z sE_0 .A%v.s orv'Le opy'Le  ovv'Le  |obb'ie  ovblE  Obb'LE ObbLE 820000°0 00z2
O © 5 © < M — m o o i o o o e B e e
%) w m =R ms&m 000's8L  Obv'ZE  Ovb'le  |opb'ie  opb'ie  Obb'le  Ovb'ie 8€0000°0 0661
m w.m T oL oaw«sn 000's8L  Obv'lE 0zs'es ovv'le ovy'Le obb'le 00¥'29 6¥0000°0 0861
© ST g 0 D00'S8L  00ZZ9  009'6L  |ObHLE opv'Le  99s'z9  00C'/8 £90000°0 0.6}
< w. = ° T OO an«vsm 000's8L  096'98 089'001 |ob¥'Le ovb'le £69'/8 0zZe'zLL 6800000 0961
ool ® 5 S S®rie o008 OTULLL o9l'izh  (ovp'le  00Z8L  0Z8'THL  0BT'LEL €21000°0 0561
~ 58T COT @o'esl 000681 O8Y'OEL  OVB'ZYL  |oOZ'BBL  00Z'/8L  9vE'LEL  OVTTOL £61000°0 ov6l
Do 5 ®S—  —@o'egl 00068l OvZ'l9L  Oze'e9l  |ooT'eBl  00Z'8L  EL0'69L  00T'I8L £81000°0 0e6l
—+= S 3= 0O Ogoo'esl  000's8l  000'98L  000's8l  |00Z'el  00ZT'/8L  00Z'88L  00Z'L8) ¥22000°0 0e61
© 4— c m (7] DO O e . vesr e o o e o e
B s SE®0 2SS
O oR =5 T2 500098t 000l 000'98F  000°g8L |oOZ'g8L  00T'/8L  00C'88l  00Z'l8L 020000°0 0091
OO T - O QO C S
o < — m « OO '
S8 0 S55, BN €ON  ZON J6N | $ON _ §ON  ZON _ EON 30UBLIND00 | SonfeA
Celc-E882 1940 siewadied SIB)JO SUOSWEYRIGY 40 santiqeqoid | 1onpoid
S aE- —Oogd (V) noked Juewennug webunuod Auediaunod passassy sjqisead
O D)C (7]
TCo@ Cu Aued BuuapiO
E3 08,0 gr s
Scc %WE/ %@m..u:aomu 00°20°82°L1°10°10°S6 LV SV ONIHOLVIN ¥3QN0 ANVININC
S " 0= PINGILTILddY
5€8xc.a-oce VIV LYVHD
= S 0O O = 5
— 0 = Oy = @© (@]
[ eniien } T COCCc
C O - 50+ 0O 0O
© m O 0. @@L C
O Q w— O O QT O.

AMENDED SHEET
IPEA/ALY




to each

and fror. gach =+ ;isc
| east one tenpl ate of

appl yi ng at

entitlement as a function of outcone

nmponent :

CO

.

~divikding the consideration into integer conponents,

(@) O C
c T O [¢D)
— .— @© -
K- T O R ¢, N O
(0] (@) O C .
° 252 £°- ‘uinjad 19U aAlisod e Jo Juawannbal sJ0jAe | B HOqQY SOUSIES JOJ0 JOYUDN wux
wl° E_T 25<
S 2z m ki "000'45$Y J0 (Ad) Winjay pajoedxe wnwiujul sJojke L ' SHOAQY SBUSNES JAJO JOUUSN
c- B = S & o m ‘wnuue Jad 91} o ajel Junoosip 1k [ Jayo oked juswapnue s uediajuno) x
M 2 o >0 = L @25uaLN2o0 Jo saniiqeqold passasse s,Aued Gupapio ] WNS Jo anjeA Juasald = Ad uinjay pajpadxy ,
w |- <£C > ¢ m
> =-3° 3 ' ‘ :uingey 39
o Sla e < wes (952'8) (061°6) :uinjay JoN
m o|& L= 2 0ze'ls 0Z6'LS JUBWISOAU]
2o 55 = 2 w POL'ED oLy o Ad wimy parosd 3
°o o CE I T :
m - © © 3 2 008'LS 082'LS 820000°0 00zz
°ol B Z E 3 098'L$ g -
STl o - m 098'LS 092'L5 8€0000°0 0661
.WM T..c o 098'LS 082'LS 6¢0000°0 0861
T = - ()] — (&] ‘ ' .
opl SE€ < o 008'LS 082'2S £90000°0 0261
- "nEE - “ E 098'LS 082'L8 6800000 0961
0n C O e wn m . . .
ool £—0 .~ O 098'25 082'LS £21000°0 0561
p S—_ o TS o ‘ ‘ .
- m 32 o w S m 09825 082'2S £540000 ovel
-9 o5 o gz 098'1S 082’15 £81000°0 0¢61
S92~ _ s L - 098'25 082'1S ¥22000°0 0Z61
O Jo n C m n > oy vee cae o
O O Lo ()] L C -
5286 = Ta&L 098'25 082'LS 020000°0 0091
~o-g ©o.-— — Q0 . >
Y— _ — — D
°©g %53 Bg £ WH o  JoyQ sou) Jejuadie) 90 ,suosweyeiqy 80UaLIN020 sonjep
24580 BE.2za32 i J0 seiiqeqald | tonpoid
»JTOo0 O < ccOocw ($V) InoAed yswaphug Jusbupuo) Apediajuno) passassy alqiseag
WY NA_ O C .0 O Kued Buuepio
e N m.l.lonenOh
2986 = Emomi ELANaeYd 00°£0°8¢°L1°10°10°S6 LV SV ONIHOLVIN ¥3QN0 AdVINIE
5 d = = c k0" GiNdugonidv
c3ds i e 5265 a 88 LYVHD
.- C DT OVODVLT OV O — .—
— >0 2>2> 50 .00 = wr
OCOoO®@®oOL Ccc OO ®OOo
O O 0T it =m0 OO Ny O

AMENDED SHEET
IPEA/AL
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of occurrence for each outcone in said range and a consi
to a counterparty at or after the time of matching;
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(57) Abstract
10
A data processing system (10) to enable
the formulation of multi-party investments con- 1
tracts is disclosed. The system comprises input ] Application

means (13, 14) by which an ordering party can 18 Promuoters 12
input contract data relating to at least one phe- Miscellsnecus l -
Parties

nomenon, the phenomenon having a range of Product Sponsors
future outcomes and a future time of maturity.
The contract data further includes a set of prob-
abilities of occurrence for each outcome in the
range and a consideration due to a counteparty
at or after the time of maturity. One or more
counterparties can input registering data includ-
ing a set of probabilities of occurrence foreach 17 13
outcome in the range. The system (10) farther N\ Considerstion/
includes a data processor (20) that is operable Entitloment Transfor Processing Units | g Product
to price and match a contract from the contract Entities Ordering Parties
data and the registering data. The pricing in- ]
cludes applying at least one template of entitle-

a; | ment as a function of outcome to each counter-
. f;f ‘| party’s set of probabilities to give one or more

; individual counterparty prices each equal to the
_ | ordering party’s consideration, and further, ap-
% «| plying the ordering party’s set of probabili- 163 -

ties to each template to derive an implied en- Reguistors 150 Potontial Product

titlement. The matching includes determining ‘4\ Counterparties
which counterparty will provide the best enti- uaterparty
tlement on maturity by comparing each implied
entitiement with the consideration, and match-
ing the comtruct with the counterparty having
the template for the best comparison.
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said step of matching including: det erm ni ng whi ch
counterparty will provide the best entitlenment on maturity 5 by
conparing the inplied entitlenments with the consideration; and

mat ching the contract with the counterparty having the tenplate for the

best sai d conpari son. 12. A net hod as
clai nmed in cl 2Vfh9103408\her eby the step of pricing 10 conpr iPSEFAUSE0sRUr t her
steps of multiplying each elenmental entitlenent with each probability
and summ ng the products.. 13. A nmethod as clainmed in
claim1l1l, conprising the further step of appl ying a di scount factor
to the sumto give a present day price rel ayigve to the time of 15
maturity. 14. A nmethod as clainmed in any one of clains
11 to 13, whereby the step of pricing conprises the further steps of
appl ying each tenplate to the ordering party set of probabilities,
multiplying the elenental entitlenents with each probabilitleand 20

summi ng the products to give the inplied entitlenent. 15.

A nmethod as clainmed in claim 14, conP{i ¢ Mt her step of

Application

18— 1 Promoters 12
\ . —]
Miscellaneous 'y
Parties Product Sponsors
v
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Al Consideration/ 13 "\\
Entitlement Transfer Processing Units | |q | Product
Entities Ordering Parties
]
i /
A
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Potential Product
Regulators 15 14 Counterparties
Counterparty N
Guarantors
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applying a discount rate to the sumto give a present day value relative to

the tinme of maturity. 25 16. A net hod as cl ai ned
in any one of clains 12 to 15, whereby the contract data further

i ncludes a m nimum expected entitlenent, and the step of pricing

- 58- further including the step of conparing the m ni mum expected
entitlement ad¥OAd340he counterparty prices to accept PONaY9#04200f
for the step of matching. 17. A nmethod as clainmed in
any one of clains 12 to 16, whereby the 5 contract data includes a
constraint on the one or nore tenplates appfged in the step of gi ving
the individual counterparty prices. 18. A net hod as
clainmed in any,.qne_of..clains. 1l .to 17, conprising the -
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further step of periodically repricing the contract data for a matched
contract to derive 1 0 one or nore inplied entitlenents for one or nore
counterparties. 19. A nmethod for the formnulation of
potential multi-party investnents contracts, the nmethod conpri sing
the steps of: inputting ordering party contract data
relating to aWQ¥#@Bone phenonenon, each 15 said phenonePOHAHNRE o
range of future outconmes and a future tine of maturity, the contract
data including a set of probabilities of occurrence for each outcone in
sai d range and a consideration due3b6a counterparty at or after the
time of matching; i nputting counterparty registering data
including a set of probabilities of occurrence for each outcone in
said range; and 20 pricing a potential contract for a said
phenofrenon from said contract data and said registering data, said
step of pricing, for each counterparty, including: appl yi ng
at | east one tenplate of entitlenent as a function of outcone to the set
of probabilities to give one or nore individual counterparty prices; and
applying the ordering party set of probabilities to each individual
counterparty 25 tenplate to derive an inplied entitlenent.
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20.
t he
_59_

A nmethod for the fornulation of nulti-party investnent contracts,
nmet hod conprising the steps of:

i nputting ordering party contract data relating to at
sai d phenonenon having a range of future

| east one phenonenon,

outcones and a future tinme of maturity,

each

t he

contract data including a

set of probabi WMO%70808f occurrence for each outcone in sai d PCT/AU%M020e and
a consideration due to a counterparty at or after the tine of matching; 5
i nputting counterparty registering data &f&l uding a set of probabilities of

occurrence for each outcone in said range;
mat chi ng a contract for a said phenonmenon from sai degontract data

said registering data
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and

15
sai d

counterparty prices;

applying the ordering party set of probabilities to each individual
mat ching the contract with the

provi de the best entitlenment on
5/6

nor e indivi dual
tenplate to derive an inplied conponent
by conparing the inplied conponent @egTiAUbguE20t S

said step of matching including:

party wl |
and

WO 97/03408
counterparty having the tenplates for the best

whi ch counter
with the consideration;

of probabilities to give one or
counterparty

entitlement;

det er m ni ng

conponent conpari sons.

maturity
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