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Methods and Apparatus Relating to the
= Formulation and Trading of Risk Management Contracts

| The present invention is directed to methods and apparatus relating to thé .
formulation and trgding of risk management contracts. Reference also is made to
commonly-owned Intemaﬁonal Patent Application No. PCT/AU93/00250 that discloses
similar methods and apparatus. The contents of the noted International application are

incorporatgd herein by cross-reference.

| e the Inventi

International Application No. PCT/AU93/00250 describes that individuals and
enterprises are continually exposed to risk because of future events beyond their

control. The outcome of those events can positively or negatively impact on their

wellbeing. Individuals and enterprises generally prefer not to face exposure to the

pdssibility of adverse consequences, regardless of their perception of the likelihood of

* such events occurring. It is in their interest to consider foregoing 'resources' they

currently possess if doing so would reduce the possibility of being exposed to future
outcomes. _ |

Risk can take many forms in view of the large range and type of future events
which might result in adverse consequences. Risk that can be ca_tc_egorised as being

economic in nature includes: commodity prices, currency exchange rates, interest rates,

- property prices, share prices, inflation rates, company performance and market event

based indices.
The capability to manage risk is becoming more important with the progression

of time because there is an ever increasing exposure to a wider generic range of future

- phenomena beyond the control of individuals or enterprises. There is also a wider
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feasible range of possible future events, and greater uncertainty about the likelihodd of
occurrence associated with any single future phenomenon, viz., an increasing volatility.
In the face of economic risk, it is known for individuals and enterprises to
hedge against adverse outcomes by indirect means such as self-insurance, and directly
by means such as futures contracts, forward contracts and swaps. There are
disadvantages or limitations associated with such available economic risk lhanagement
mechanisms. Particularly, they provide at best only indirect approaches to dealing with
the risk management needs. The available mechanisms are relatively expensive and
provide limited phenomenon coverage, and therefore cannot meet the requirements of
the party seeking to hedge against such wide-ranging future risk. The infrastructufe

and pay-out costs associated with switching between, say, a commodities market and a

stock market are often prohibitive for entities small and large alike. As a consequence, -

entities find themselves saddled with obligations they have little control over and cannot
escape. |

International Application No. PCT/AU93/00250 also describes a number of
examples of prior art patents that deal with various forms of risk _malia_gement.

The invention of International Application No. PCT/AU93/00250 can be
summarised as risk management contract formulation comprising the steps of order
placement, pricing and matching. An ordering party initiates contract formulation by
submitting an order that relates to a specified phenomenon that has a range of possible
outbomes relative to a future date of maturity. The ordering party specifies elemental
entitlements (pay-outs) due at maturity relative to the phenomenon's actual outcome,
and a maximum consideration to be paid to a counterparty on matching of a contract.
Independently, potential counterparties have submitted registering data based on their
assessed probability of each possible outcome at maturity for the phenomenon in
question. From this counterparty registéring data, a déta processing system then seeks
to price each counterparty against the ordering party's specified entitlement. Broadly
speaking, this involves multiplying each of the elemental ordering party entitiements
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with the corresponding counterparty probability and summing the results to derive

* counter-considerations. The counter considerations must fall below the ordering party's

‘maximum consideration for there to be the possibility of a match. Most usually a

match will be made between the ordering party and the counterparty having the lowest
counter consideration. At all times during contract pricing and matching the identity of
the counterparties remains unknown to the ordering party, thus being in the nature of a

'blindfold' transaction.

Summary of the Invention

The present invention is directed to improvements in the formulation of risk
management contracts. In one broad form, the invention provides that the phenomenon
for an offered contract is specified such that the elemental entitlements for the rang; of
outcomes are the same for each outcome. In mathematical terms this cbrresponds toa
shape in an x-y cartesian coordinate system where entitlement value (y) with respect to
thé outcome values (X) is a flat line. Put another way, the entitlement vs. outcome
(v,x) shape has zero gi'adient (Ay/Ax). This type of entitlement/outcome shape can be
thought of as a form of lending (if the entitlement is positive, or borrowing if the
entitlement is negative), in that the ordering party wishes to make the consideration
available for lending now, having the expectation of receiving a knowﬁ (non-
contingent) entitlement in the future. Contract pricing and matching with a
counterparty proceed as before.

Therefore, the invention discloses a data processing system to enable the

- formulation of multi-party risk management contracts, the system comprising:

input means by which an ordering party can input contract data represehting an
offered contract for a predetermined phenomenon, the phenomenon having a future
range of possible outcomes at a time of maturity, and said contract data specifying the

same entitlement for each said outcome due to the ordering party and a consideration
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due to a counterparty, and at least one counterparty can input registering data for said

'predetefmined phenomena; and

data processing means for pricing and matching contracts from said contract

data and said registering data, said pricing including calculating a counter consideration’

from each said registering data, and said matching including comparing said
consideration with each said counter.consideration to matéh an offered contract with at .
least one of said counterparties.

Preferably, the entitlement is due at maturity.

The invention further discloses a methbd to enable the formulation of muiti-
party risk management contracts, the method comprising the steps of:

@ inputting to data processing apparatus, by input means, ordering party
contract data representing an offéred contract for a predetermined phenomenon, thea

phenomenon having a range of possible outcomes at a time of maturity, said contract

data specifying the same entitlement for each said outcome due to the ordering party
and a consideration due to a counterparty; |

®) inputting to said data processing apparatus, by input means,
counterparty registering data relating to the range of possible outcomes for said
predetermined phenomenon; and _

©) pricing and matching the offered contract, by the data processing
apparatus, comprising the steps of: "

@) calculating a counter-consideration from each counterparty registering

data; | |

(ii) comparing said consideration with each said counter-consideration;

(iii) matching the contract on the basis of the comparison..

Preferably, the cons_ideration is paid to/from the ordering party on match of the
contract. Furthermore, pay-xﬁent of the entitlement to/from the ordering party can occur

on maturity of the contract.

%
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In another broad form, the invention provides that an offered contract doeé not

- specifyany phenomenon, and thus there is no range of possible outcomes, rather an

ordering party specifies only a single (non-contingent) entitlement due at maturity. The
counterparty data thus is directly the counter consideration. This form of the invention
is in the nature of an exchange of consideration now for a known (non-contingent)
entitlement.

Thereforg, the invention further discloses a data processing system to enable
the formulation of multi-party risk management contracts, the system comprising:

input means by which an ordering party can input contract data specifying an
entitiement due to the ordering party and a consideration due to a counterparty, both the
entitiement and the consideration being due on match of a contract, and at least one
counterparty can input counter considerations for the contract relevant to a range of
possible entitlements; and |

| data processing means for matching a contract from said consideration and the |
counter consideration for the specified entitlement by compaﬁng said consideration with
each said counter consideration to match an offered contract with at least one of said
counterparties. _ |

The inivention further discloses a method to enable the formulation of multi-
party risk management contracts, the method comprising the steps of:

@ inputting to data processing apparatus, By input means, ordering party
contract data specifying an entitlement due to the ordering party and a consideration
due to a counterparty, both the entitlement and the considération due on match of a
contract;

()  inputting to said data processing apparatus, by input means,
counterparty counter considerations for the contract relevant to a range of _possible
entitlements; and '

©) matching the offered contract, by the data processing apparatus,

comprising the steps of:



supported by charts J2 - J6. _
WO 96/18160 | | PCT/AU95/00827

10

15

20

25

-6-

@) comparing said consideration with said_cdunter’_ consideration for the

~ specified entitlement; and __ |

Gi) matching the contract on the basis of the comparison.

The date of maturity can be the moment the contract is matched.

In this and ail of the preceding cases, the consideration and the entitlement
need not be the same form (denomination) of 'money’.

The registefin_g data preferably is the assessed probability of occurrence of
each possible outcome for the phénomehon. The assessed probabilities can sum to, or
be greater than one over the range of possible outcomes.

The counterparty registering data can include a discount rate specified by each
counterparty and applied to the fespective calculated consideration to give a net counter
consideration. Further, a commission rate can be specified by each counterparty as“a
part of the registering data. |

In preferred embodiments, the entitlement can be in the form of 'money’

payoffs (both positive and negative) at maturity of a matched contract, or in'the form of

goods, services, promises, credits or warrants. The consideration, whether ordering
party specified or counterparty calculated, can again be in the nature of a premium or
payments, of can relate to other ‘non-money' forms of property or obligations, typically
transferable when a contract is matched, although possibly deferrable until, and
potentially beyond, the time of maturity.

In the period between the match of a contract and maturity the various ordering
parties, counterparties and other contract stakeholders can review any contract to which
they are a party and seek to trade that contract to other parties by the pricing and’
inatching procedure, or variations on the pricing and matching procedure. They would
tend to do so if their view of the future outcome of the phenomenon, being the subject
of the contract, had changed markedly, or as a means to minimise expected losses if
some unforseen adverse trend in the present day outcome of the phenomenon had

occurred. As well as trading existing contracts, further contracts can be offered to 'lay
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off’ or avert risk. Stakeholder parties can build up a portfolio of matched contracts and
offered—contracts, which are continually traded to obtain the best possible position at
any time, and that position can be continually reviewed with time.

It is further contemplated that both matched and offered contracts be based on
the difference between phenomena, and so manage perceived risk as between the
phenomena. Elemental contract phenomena can therefore be developed to meet the
most particular needs of ordering parties and counterparties, thus creating great
flexibility. |

In most instances the date of maturity will be predetermined by a 'product
sponsor’ stakeholder. Even so, it is conceivable that the date of maturity can be tied to

a specified time from the instant a contract is matched. This may be appropriate where

the time of mamrity is in the near future, in which case offered contracts could

otherwise remain unmatched following initial offer even up until the time of maturity.
Other stakeholders have executive roles in administration, guaranteeing the
performance of ordering parties and counterparties, regulation, supervision and so on.

In this way the number and types of ordering parties and counterparties that can be

_ considered in pricing and matching offered contracts can be controlled.

For all of the above-described cases, and for the case of contract formulation
described in International Application No. PCT/AU93/00250, ordering parties must
form some view about the entitlement required (whether contingent or non-contingent
upon an outcome of a phenomenon) and the consideration to offer for a particular
entitlement(s). In a similar way, counterparties (commonly referred to as participating
paﬁies) must form a view of the relative likelihood of occurrence of the outcome(s) in
order to allow a counter consideration to be derived in the pricing procedure.' It would
be beneficial for ordering parties and counterparties alike to be able to call upon a
decision support facility that can assist in the formulation of ordering party submission
data and counter party registering data, based more'generally on perceived attitudes and

objectives.
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Therefore, the invention discloses a data processing sysfem_ to enable 'the
management of risk by the formulation of risk managemeni contracts, the system
comprising: |

data input means by which participating parties can input data c_oncerning at
least one predetermined phenomenon, each phenomenon having a ran_ge of possible
outcomes and a future time of maturity, and

data processing means, coupled to each input means, fof pricing and matching
contracts between participating parties, and wherein each contract is priced and
matched on the basis of offering data specifying entitleinents due at maturity for the
range of possible outcomes for one or more of said pnenomena, and registering data of
the likelihood of each outcome in said predetermined range of outcomes at maturity for
one or more of said phenomena, said offering data and said pricing data being derived
from said participating party data. |

The participating party data can further include offering data and/or pricing
data.

Preferably, said pricing includes calculating a counter consideration derived
from said likelihoods, and said matching including comparing said consideration and
said counter-consideration to match said offering data with one or more of said
reglstenng data. _

The mvenuon also discloses a method for enabling the management of risk by
the formulation of risk management contracts, the method comprising the steps of:

participating parties inputting, by at least one data input means, data
concerning at leasf one predetermined phenomenon, each said phenomenon having a
range of future outcomes and a future time of maturity; and |

pricing and matching contracts between partmpatmg partxes, by data
processing means, whereby each contract is priced and matched on the bas;s of offering
data specifying entitlements due at maturity for the range of possible outcomes for one

or mere of said phenomena, and registering data of the likelihood of each outcome in

~
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said predetermined range of outcomes at maturity for one or more of said phenomena,
said offering data and said pricing data being derived from said participating party data.
| Preferably, said pricing including the step of calculating a counter-
‘consideration derived from said likelihoods, and said matching including the step of
5 comparing said consideration and said counter consideration to match said offering data
with one or more of said registering data.
Preferably, for both the system and method, the participating party attitude can
be derived as only registering data, or as both registering data and offering data.
Advantageously, the derivation from participating party attitude to registering
10 data and/or offering data is algorithmic, based on one or more of forecasts, objectives,
perceived phenomena expoSure and contract status information. B
The attitudes can include participating party forecasts, in one embodiment
being probabilities of occurrence of the future phenomena. The attitudes can further
include participating party objectives concerning particular desired contracts, products
16 and consideration payment minimum and maximum values. The attitudes fu‘rther can
include perceived phenomenon exposures.
 Participating parties also can be provided ;vith information concerning
submitted, priced or matched- contracts by the data processing means.

. The invention retains the notion of stakeholders as ordering parties and order

20  counterparties, although because individual participating parties can fulfil the roles of

an ordering party, a counterparty or both an ordering party and a counterparty, as least
some of the participating parties must be acknowledged as a registered product
counterparty. | _ |
The invention thus can accommodate multiple participating parties and other
25 interested/registered stakeholders, these being application promoters, product sponsors,

‘guarantors, asset transfer entities, regulators and other miscellaneous entities of various

types.
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What differentiates ordering parties from counterparties is the notion of
contract order initiation. Ordering parties initiate new contract orders, and counter-
parties are the potential matching "acceptors” of the contract orders. They fulfil this
role by continually submitting order pricing and limit conditions to the system.
5 _ Gencrally, all counterparties can be ordering parties but not all ordering partles
can be counterparties. This is because counterparties need to be recognised by ordering
parties as having the capacity to always make good on their future contract liabilities.
In addition to-initiating new. contract orders (in the case of ordering parties)
and continually submining contract order pricing and limit conditions to the system (in ‘
10  the case of counter-parties) all participating parties can also:
(a) seil to any other participating party the (positive or zero payoff
portion) of a confirmed contract it is a party to, | B
®) purchase from any other participating party the (pos_itive or zero
payoff portion) of a confirmed contract offered for sale by some Other participating
15 party, |
©) purchase or write an option to be a party to a new contract,
@ exercise a purchased option to be a party to a new contract,
© purchase or write an option to buy/séll (the positive or zero payoff
portion of) and existing contract, _
2 ‘ ® exercise a purchased option to buy/sell (the positive or zero payoff
portion of) an existing contract, ' . ,
_ (3] withdraw submitted but as yet unexecuted transactions of all the
above-mentioned types, and _
) submit pricing-enquiry orders with respect to all of the above-
25 mentioned transaction types.
Embodiments of the invention significantly advance the state-of-the-art of
formulating and trading risk management contracts. Essentially, this is achieved by a

computing/telecommunications infrastructure that is capable of being accessed
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worldwide by any enterprise/individual having access to a computer and telephone

" network. Furthermore, a virtually infinite number and range of risk typescan be

- accommodated. One embodiment presents itself in a form that assists users in making

‘consideration-entitlement (insurance—ty’pe) trade-off decisions and provides a blind yet
transparent price-discovery and trading process. Through its capability to create special
case lending/borrowing and exchange products, end users are also provided with a low-
cost mechanism for pricing and acquiring these products without the involvement of

traditional intermediaries.

Brief Description of the Drawi

Fig. 1 is a schematic block diagré.m .of a generic system embodying the
invention; | B

Fig. 2a is a schematic block diagram of an indicative hardware platform
supporting the system of Fig. 1; |

Fig. 2b is a schematic block diagram of an alternate hardware platform
supporting the system of Fig. 1; _

Fig. 3 shows a timeline applicable to Example I; |

Fig. 4 shows a timeline applicable to Example II;

Fig. 5 shows a timeline applicable to Examplie III;

Fig. 6 shows a modified form of the schematic block diagram of Fig. 1;

Fig. 7 shows a block diagram of the flow of information in one embodime_nt;

Fig. 8 shows a block diagram of the flow of information in another

embodiment; and

Fig. 9 shows a processing cycie of an embodiment.

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



supports a range of products.
WO 96/18160 | . ' PCT/AU95/00827

10

15

20

25

-12-

centralised processing unit 20. The processing units 20 can be constituted by one or
more data processing apparzitus, 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.
processing apparatus is controlled by a generic form of communications co-ordination
and security processing unit 25. |

Fig. 1 also indicates that there are a number of types of stakeholder, and a

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

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.

An embodlment 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,
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 ihput and output data generated by thosel
_stakeholders, and risk management contract pricing, matching and subsequent
processing functions.

Each processing unit 93,97,104 is operably connected 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.
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A number 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 communications between the processing
units 93,97,104 and the various external hardware devices used by the stakeholders to
communicate data or instructions to or from the processing units. The communications

controllers are such as the Encore ANNEX II, the IBM AS/400 server or the CISCO

' Systems AGS +.

A large range of communications hardware products are supported, and
collecﬁvely are referred to as the stakeholder input/output devices 70. One ﬁmongst
many of 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
nieans of a modem 54. In other forms, coﬁimunications 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 con&oller 84. A further
possi’oility 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 pastord generation and encryption devices such as the Racal RG 500
Watchword Generator 66,67,63,69,' (for personal use) and the Racal RG 1000, which is
incorporated in a mainframe computer 53. The corresponding decoding units for these
devices are incorporated in the Icommunications controilers 80,84,87.

The generic processing unit 20 also 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
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transferable. This is particulaﬂy 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.

The generic system 10 shown in Fig. 1 ehcompasses many varied
configurations, relating not only to the number and types of stakeholders, but also. the
'architectures' realisable by the system hardware and software in cdmbination. In that

sense the arrangement shown in Fig. 2a is to be considered only as broadly indicative

of one type of hardware configuration that may be required to. put the system into

effect.

For example, Fig. 2b shows an alternate configuration tﬁat does not rely upon
a centralised (hub) data processing unit, rather the necessary processing is perfdnn;d
locally at each stakeholder site 200, by means of distributed software.

The formulation, pricing, match and subsequent management of risk

- management contracts will now be described with reference to three examples.

This example is taken from International Application No. PCT/AU93/00250,
and describes formulation of a contract to manage risk associated with potential future
movements in the value of a specified index of share prices (termed the PTSE 75

index). ‘In summary, the example shows how one party (such as an institutional fund

‘manager) can seek to avoid the adverse consequences of a significant decline in the

future value of the PTSE 75 index (specifically a decline by June 1996), relative to the
assuined current (June 1991) value of the index to make a contract with another
unknown party, such as another fund manager seeking to avoid the adverse
consequences of a significant corresponding increase in PTSE 75 index value.

The specific contract offering is one which provides an ordering party with a

specified contingent entitlement to a compensatory Australian dollar future payout upon
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payment of an up-front consideration money amount by the ordering party to the as-yet-
unknown counterparty. The future money entitlement is contingent on the value, at
contract maturity date, of the independently-determined value of the PTSE 75 index. |

' In this example, th_e relevant key stakeholders are: an application promoter
(BLC Inc), various product sponsors (the relevant one for the example being BLC Inc
itself), various product ordering parties (the relevant ones for the example being
Abbotts & Taylor and Shearer & Associates), various potential counterparties (the
relevant ones for the example being Abrahamsons and Carpenters Inc), a countérparty
guarantor (CNZ .Ban.king Corporation) and an application regulator (the Pacific Central
Bank). | | |
| A timeline dgpicting the steps in the contract from the first step (Applicatign
Specification) to the final step (Contract Settlement) is shown in Fig. 3. The following |
charts G2-G6 support Fig. 3, and should be read together with the following

description.

Looking at the first step in the timeline (Application Specification) in |
conjunction with chart G2, it can be seen 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
economic ﬁsk management. Application ID 001 supports a range of products, relating
to different phenomena.

Looking at the second step in the timeline (Product Specification) in
conjunction with chart G3, it can be seen that BLC Inc is also product sponsor of

‘Product 10061, within APP ID 001, specified at the same time (9'1.06.03.17.00.00).-
This product relates to the market 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 money
(commercial bank depbsits denominated in Australian dollafs). The entitlement is also
in the form of commercial bank deposits denominated in Aust_ralian dollars, payable (if

necessary) immediately after the product's specified maturity date/time.
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Looking at the third step in the timeline (Potential Counterparty Product
Pricing Specifications), two entities, Abrahamsons and Carpenters Inc, are 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), 43 months after the
specification of Product 10061, both Abrahamsons and Carpenters Inc have currently-
specified parameters for pricing potentially forthcomjng ‘orders for the product.

Looking at the fourth step in the timeline (Primary Order Specification), in
conjunction with chart G4, 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 G4 shows the specific parameters (entitiement) that
Abbotts & Taylor has defined for the contract it is seeking at this time, including é
maximum acceptable contract consideration amount df 54,00_6 (denominated in -
commercial bank, Australian dollars) and elemental ¢ntit1ement_s for each of the range
of PTSE 75 outcomes at maturity. The entitlements as a function of outcome are
conveniently represented graphically.

Looking at the fifth step in the timeline, Order Specification Pricing, in
conjunction with chart G5, it can be seen that Abrahamsons’ specified pricing
parameters, are used to price the Abbotts & Taylor oﬁer at 95.01.01.17.38.02.00.
Abrahamsons' pricing parameters indicate that their appropriate defined circumstances
ID 1s 26, which implies a commission rate of 1.25% and a discount rate of 10.00% per
annum. The registering data also includes a particular set of component product prices
and a particular set of assessed probabilities of occurrence. The pricing achieved by the
-following formula-:jzz‘,:: (entitlement amount x component product price) = 59,580,
applying the discount rate (10%) to give a present day value of 51,280, plus the
commission (1.25%) to give the counter consideration of 51,920 (denominated in
commercial bank, Australian dollars). ,Abr‘ahamson's' parameters calculate that this will

yield them a base margin on the contract of 4,580 (again denominated in commercial

bank, Australian dollars).
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Still looking at the fifth step in the timeline, in conjunction with chart G6, it
can be-seen that Carpenters Inc's specified pricing parameters, are also used to price
the Abbotts & Taylor order at 95.01.01.17.38.02.00. Carpenters Inc's pricing
parameters indicate that their appropriate defined circumstances ID is 17 implying a
commission ratelof 1.30% and a discount rate of 9.80% per annum. They too have
submitted a particular set of component product prices and a particular set of assessed
probabilities of occurrence for all possible outcomes of the PTSE 75 within the range
1600 - 2200. This results in a contract bid price of 53,050 (denominated in commercial
bank, Australian dollars), which Carpenters Inc's paxfameters calculaté will yield them a
base margin on the contract of 5,610 (again denominated in commercial bank,
Australian dollars). |

The subsequent step of matching involves, principally, determining which

~—

counterparty counter considerations fall below Abbotts & Taylor's maximum specified

consideration and 6f those, which is the lowest. There can be further considerations'

~ such as counterparty absolute loss, expected loss, expected value and maximum

contract portfolio composition attributes that must be satisfied before a match is finally
consummated. |

The balance of the steps shown in the timeline of Fig. 3 up to settlement are
not described here, although they are to be found in International Application No.

PCT/AU93/00250. _ _
At all instances up to and including contract matching, the identity of the

counterparties is unknown to Abbotts & Taylor. The counterparties similarly are not

active in the contract matching, and only become aware of their part in a contract after

matching, but even then may not know the identity of the ordering party.

Life Cvcle of E ic M Contract: E el
This further example of a risk management contract is an extension of Example

I. More particularly, however, it is a special case of the general case of Example I, in
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that for a particular phenomenon the same entitlement is specified by the ordering party
for each of the possible outcomes. In the terminology of International Applicati_oﬁ No.
PCT/AU93/00250, this is a case where X = 1, a(X) is not applicable, BX) = the
specified non-contingent entitlement (constant), and y(X) = 11, where "11" denotes a
mathematical shape that is a straightline with respect to the 'outcome' axis, drawn from
a menu of such shapes. Put another way, the gradient of the graph of entitlement
(y - axis) against outcome (x - axis) .is Zero. _
| The counterparty registering data remains the same. It can be thought of as the
scenario where the outcome is not of concern to the ordering party. When its future
entitlement is positive, the contract, from the ordering party's view, is in the nature of
a loan, in that the consideration is made available now for a future known entitlement.
It is of course possible for the consideration and ehtitlement to be negative so that tEe
nature of the contract from the ordering party's viewpoint is borrowing.

The example shows just this situation, in that one party (such as an institutional

fund manager) seeks to avoid the adverse consequences of not having immediate

- 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 seeking to
avoid the adverse consequences of being unable to adequately utilise the defined
resource). -

The specific contract offering is one which provides an ordering party with a
specified non-contingent obligation (that is, a negative future entitlement) to make an
'Australian dollar future payout to the contract's counterparty upon that counterparty's
payment of a calculated up-front consideration money amount to the ordering party.

Thus, for a given guaranteed entitlement payout amount by the ordefiﬁg party
to its counterparty on a contract's maturity date, the up-front consideration payment is
essentially a function of two matters implicitly determiﬁed between the ordering party
and the counterparty régistering data: -

A
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1. The discdunt (interest) rate applicable to the contract (this will itself
= “be credit risk-free Australian dollar instruments with the same
maturity date, plus a margin reflecting the counterparty's assessment
of the likelihood of default by the ordering party in making their
required future entitlement payment in Australian dollars);

2. The counterparty's sought-after commission on the transaction.

Note that if, say, the contract entitlement is based in US dollars, the matter of
the counterparty's defined forward Australian dollar/U.S. dollar exchange rate would
also be relevant. _

_ As noted, the relevant key stakeholders are thé same as in Example I: an
application pfomoter (BLC Inc); various product sponsors (the relevant one for the
example being BLC Inc itself); various product orderihg parties (the relevant ones_;’or
the example being Abbotts & Taylor and Shearer & Associates); various potential
counterparties (the relevant ones for the example being AbrMom and Carpenters
Inc); a counterparty guarantor (CNZ Banking Corporation); and an application
regulator (the Pacific Central Bank).

A timeline depicting the steps in the contract from the first step, Application
Specification, to the final 'stép, Contract Settlement, is shown in Fig. 4 and further
supported by charts H2 - H6. |

Looking at the first step in the timeline, Application Specification, in
conjunction with chart H2, we see that BLC Inc established a Contract APP

* (Application ID 001) on 91.06.03.17.00.00 (that is, 5 pm on June 3, 1991) to deal with

economic risk management. The application involves a pricing and matching objective
function of: "minimise pre-tax consideration payment under an expected value
(EV)/certainty equivalent (CE) value". Note that a negative consideration payment is
allowed.

Looking at the second step in the timeline, Product Specification, in
conjunction with chart H3, we see that BLC Inc was also product sponsor of Product
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10061 at the same time (91.06.03-.17.00.60). This product relates again to the market '
of stock indices. The maturity date for Product 10061 is 96.06.03.17.00.00.00. The
. sub-market is the PTSE 75 stock index. The consideration for a specific contract
involving Product 10061 is in the form of money (commercial bank deposits
5 denominated in Australian dollars). The entitlement is also in the form of commercial
bank deposits denominated in Australian dollars, payable immediately after the
product's specified maturity date/time. |
Looking at the third step in the timeline, Potential Counterparty Product
Pricing Specificationé, one can find two entities, Abrahamsons and Carpenters Inc,

10 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), 43 months after
the specification of Product 10061, both Abrahamsons and Carpenters Inc hav;, -
currently-specified parameters for pricing potentially forthcoming orders for the
product.

15 Looking at the fourth step in the timeline, Primary Order Specification, in
conjunction with chart H4, it can be seen that Abbotts & Taylor is seeking a contract in
Product 10061 at that time (95.01.01.17.37.06.00). Chart H4 shows the specific
parameters that Abbotts & Taylor has defined for the contract it is seeking at this time,
namely $A 83,830 for any feasible product value including a minimum acceptable

20  contract consideration amount of ($A 55,000). The parentheses indic_:ate that the

| consideration is negative. The calculated counter consideration (= $A 55,000 ) will be
paid by the counterparty to Abbotts & Taylor immediately after contract matching.
Looking at the fifth stép in the timeline, Order Specification Pricing, in
- conjunction with chart H5, it can be seen that Abrahamsons (using the spécified pricing

25  parameters set at 95.01.01.17.37.06.00) prices the Abbotts & Taylor order at
95.01.01.17.38.02.00. Abrahamsons' pricing parameters, indicated by their defined
circumstances ID of 31, require a commission rate of 1.25% and a discount rate of

10.00% pa. A particular set of component product prices together with a particular set
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" of assessed probabilities of occurrence are specified. This results in a .counter

consideration of ($A 58,710), which Abrahamsons' parameters calculate will yield them
a base margin on the contract of $A 1,980.
Still looking at the fifth step in the timeline, in conjunction with chart H6, it

can be seen that Carpenters Inc (again using the specified pricing parameters set at

195.01.01.17.37.06.00) also prices the Abbotts & Taylor order at

95.01.01.17.38.02.00. Carpenters Inc's pricing parameters, indicated by their defined
circumstances ID of 19, require a commission rate of 1.30% and a discount rate of
9.8% pa. A particular set of component product prices and a particular set of assessed
probabilities of occurrence are specified. This results in a contract bid price of
($A 58,640), which Carpenters Inc's pa_ramefers calculate will yield them a base m_a:rgin
on the contract of $1,990. |
Looking at the sixth step in the timeline, Primary Order Matching, it can be
found that Abrahamsons' price bid of ($A'58,710) is above Carpenters Inc's bid of
($A 58,640) and above Abbotts & Taylor's specified minimum consideration price of
($A 55,000). This leads to a formal matching of Abbotts & Taylor's order by
Abrahamsons at 95.01.01.17.38.07.00. Before the matching formally occurs, a check
is made that absolute loss, expected loss, expected value and portfolio attribute limits
are not violated. |

The seventh step in the timeline, Contact Maturity, refers to the actual

determination of the product value at time of maturity, 96.06.03.17.00.00.00.

_ ‘The eighth step in the timeline involves the formal payment of $A 83,830 by
Abbotts & Taylor to Abrahamsons.

| The example just described can also be thought of as a case where the market
is irrelevant, and therefore there is no minimum_or maximum prbduct definition value
nor produci step value. This equates to there being no future outcome, rather simply a
known specified entitlement that is not dependent upon the outcome of any particular .

phenomenon. The mathematical representation of curves or lines no ldnger is relevant.
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The counterparty counter consideration thus becomes a .f.l_mction only of the discount

rate, commission and (if applicable) entitlement exchaﬁge rate.

This embodiment relates to an economic manztg_ement contract (based on a
variation of Example II) and describes the formulatlon of an immediate exchange
contract mvolvmg an entitlement of a defined $US amount in return for a to-be-
determined consideration denominated in commercial bank Australian dollars.

This example is a special case of the general case of Example I in that it is
independent of the outcome of any particular phenomén,op. It has only a single
outcome for which a single entitlement is specified by the ordering party.

Unlike Example II, however, this case also involves a unique notion of a -
contract maturity date/time. This is the notion of "as soon as poésible after the
date/time the transaction is originated by the orderirtg party", implying an immediate
exchange. That is, the date of maturity is now. o -

In this example, the offering is one which provides a contract ordenng party
with a specified non-contingent entitlement to receive its desired $US currency amount
($US 70,000) as soon as possible after the ordering party specifies it is prepared to
immediately pay not tnore than $A 102,900 (as a consideration) in exchange for this US
In this example, the relevant key stakeholders are: an application promoter
(BLC Inc);. various product sponsors (the relevant one for the example being BLC Inc

" itself), various product ordering parties (the relevant ones for the example being

Abbotts & Taylor), various potential counterparties (the relevant ones for the exampte
being Abrahamsons and Carpenters Inc), a counterparty guarantor (CNZ Banking
Corporation) and an application regulator (the Pacific Central Bank).
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The timeline depicting the steps in the contract from the first step, Application

Specification, to the final step, Contract Settlement, is shown in Fig. 5, and are
supported by charts J2 - J6.

Looking at the first step in the timeline, Application Specification, in
conjunction with chart J2, we see that BLC Inc established a contract APP (Application
ID 201) on 91.06.03.17.00.00 (that is, Spm on June 3, 1991) to deal with economic
risk management. The application involves a pﬁcing and matching objective function
of: "maximise pre-tax consideration/entitlement exchange rate". Application ID 201
supports a range of products.

‘Looking at the second step in the timeline, Product Specification, in
conjunc_tion with chart J3, we see that BLC Inc was also product sponsor of Product
11099 at the same time (91.06.03.17.00.00). This product relates to the market ofu
immediate exchange. The maturity date for Product 11099 is "as soon as possible after
transaction initiation". The consideration for a specific contract involving Product
11099 is commercial bank deposits denominated in Australian dollars. The entitlement
is in the form of commercial bank deposits denominated in US dollars, payable

immediately after the product'’s specified mamﬁty date/time (that is, as soon as possible

" after transaction initiation).

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 poinf in the timeline (92.01.01.17.00.00.00), 6 months after the specification of
Product 11099, both Abrahamsons and Carpenters Inc have currently-specified
parameters for pricing potentially forthcoming orders for the product.

Looking at the fourth step in the timeline, Primary Order Specification, in
conjunction with chart J4, it can be seen that an ordering party, Abbotts & Taylbr, is
seeking a contract from an offering party in Product 11099 at that time
(92.06.03.17.00.00.00). Chart J4 shows the specific parameters that Abbotts & Taylor
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has defined for the contract it is seeking at this time, including a maximum exchange
(consideration) amount of ($A 102,900) and a ﬂefmed $US 70,000 entitiement.
Looking at the fifth step in the timeline, Order Specification Pricing, in
conjunction with chart J5, it can be seen that the system-'determiﬁes- that the counter
s consideration amount Abrahamsons judge to be ideal given their specified parameters is
| $A 94,500. This occurs at 92.06.03.17.38.02.00. Abrahamsons' pricing pafameters
specify an exchange rate of 0.75, a commission rate of 2.00% and a single assessed
probability of occurrence of ohe (1) (discount rate and component product prices being
irrelevant in this example). The counter consideration of $A 94',500.is lower than
10  Abbotts & Taylor's specified maximum consideratibn amount of $A 102,900.

Still looking at the fifth step in the timeline, in conjunction with chart 36, the
system determines that the counter consideration amount Carpenters Inc judge to be_.
ideal given their specified parameters is $A 101,300. Carpenters Inc's pricing
parameters imply an exchange rate of 0.70, a commission rate 6f 1.30% and a single

15  assessed probability' of occurrence of one (1) (discount rate and component product
prices again being irrelevant).

Looking at the sixth step in the timeline, Order Matching, it can be found that
the system assesses Abrahamsons' to be superior to that of Carpenter Inc and below
Abbotts & Taylor's maximum consideration. This leads to a formal matching of

20  Abbotts & Taylor's order by Abrahamsons' at 92.06.03.17.38.12.00. Matching
coincides m time with maturity, and very shortly thereafter there is the transfer of
$A 94,500 from Abbotts & Taylor to Abrahamsons and a corresponding transfer of
$US 70,000 from Abrahamsons to Abbotts & Taylor. This then represent finalisation of
the transaction, including all the transfers involved at the date/time of maturity of other
25  contract types.

A further embodiment, relevant to each of the embodiments of Examples I to
II above, involves the' order pricing procedure as before, followed by a step of
obligating the ordering. party with the would-be matched counterparty for a period of
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- time before the match is formally made. As before, the consideration can be payable

immediately upon match or deferred for a time (even up until maturity), and the date of
maturity can be at a future time from matching (or even immediately upon match). Thé
period of obligation can be specified by the promoter stakeholder, and thus be known to
the ordering party and the registering counterparties. The period of obligaﬁon thus
enables parties to contract to future contingent contracts (in the case of Examples I and
0) or future exchange (in the case of Example III).

Decision Support

The éystem block diagram shown in Fig. 6 differs from that shown in Fig. 1 in
that product ordering parties 13 and potential product counterparties 14 are collectively
known as participating parties 19. As discussed previously, the one entity can act ;s an
ordering party, as a counterparty or as both an ordering party and counterparty. For
the purpose of the immediately following discussion, it is assuméd that all participating
parties 19 can act both as an ordering party and a counterparty.

Fig. 7 shows a flow of information or a single ordering party/counterparty 19.
That entity 19 receives information concerning settled (matured) contracts and |
‘information concerning the trading environment. Both these types of information are
provided by the core system facilities 20. _

The "contracts” referred to are meant in the same sense as for previously noted
International Application No. PCT/AU93/00250 and as discussed above._ The contract
_pricing. and matching methodology underpins all of the information flow and decision
making. The subject matter to be described relates to providing participating parties
with a decision support facility to assist in order formulation, contract trading and the
like, based more generally on perceived attitudes and objectives. |

While order placément and matching occur within the core system 20 in the
same manner as previously described, and hence ordering data and registering data are
input to allow pricing and matching, the participating parties optionally can specify only
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broader inputs, that are translated into the necessary specific detail to be submitted to
the core system by the decision support facility resident in the individual user facilities

- 70.

A participating party 19 supplies contract-based inputs via the filter 30 to its
processing facility 70, as well as forecast data, objectives and perceived phenomena
‘exposure' data. In the absence of any contract-based inputs from the participating |
party 19, the processing facility 70 processes the higher level information represented
by the forecast, objectives and perceived phenomena ‘exposure’ to derive transaction
instructions that are forwarded via the telecommunications gateway 25 to the core
system processing 20. The user processing facility 70 also receives information from

the core system facility 20 concerning the confirmation of transactions, contract status

changes and contract revaluations. Thus the participating party can be 'prompted’ ;s to

appropriate courses of action based upon that party's 'attitude' to risk as defined by the
contract inputs, forecasts, objective and perceived exposure. In this way, the
participating party 19 is able to manage its risk exposure at a hlgher level than on a per-
contract basis.

The diagram of 'Fig. 8 is similar to that of Fig. 7, except that the user
processing facility 70 makes no decisions on a per-contract basis, rather supplies
information to the core system facility 20 based only on individual participating party's
forecasts, objectives and perceived phenomena 'eiposure' . The per-contract level
transaction handling is handled by the core system 20. |

The particular'system cdnﬁguration is not important for the purposes of the
foliowing example, rather the description deals with the flow only of information, and
in this regard the types of information shown in Figs. 7 and 8 are referred to.

In a basic form, the Forecasts are constructed on the basis of the probabilities
of occurrence of the ptedetenhined phenomena. In more sophisticated versions, the
forecasting further can be based on one or more of the following assessments:

(a)  correlations between assessed probabilities of occurrence,

1
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) contract re-sale and offer values prior to individual contract maturity,
-{©) contract payout discount rate determinant, '
@ currenay and money-type assist future exchange rates for contract
portfolia valuation, and
© objectives and strategies of other participating parties.
In the basic form, the Objectives incorporate particular desired contracts,
particular desired products (contracts involving the same future phenomenon) together

with portfolio and consideration payments-resource minimum and maximum values.

 Further, the objectives can be limited by the desired importance "weightings" on the

individual objectives and particular desired contract entitiement discount rates. In a
more sophisticated.version, the objectives can include: benefits and costs of altemagive‘ _
possible incremental portfolio gain and"loss possibilities, and portfolio expected value
and standard deviation indifference points. The trading environment information
provided by the system facilities is "broadly indicative” in character, however is
available to the relevant participating parties on a real-time basis. Again, in-a more
sophisticated version, the information can be highly specific in its relevance.

The functionality of the data filter in a basic version is minimal, implying that
trading environment information provided by the core system facilities is driven solely
by the notion of what the core system is capable of telling participating parties on a
confidential basis, as distinct from the notion of what participating parmes would like to
know to make decisions relevant to them. In a more sophisticated version, the filtering
can be significant and thereby driven by what the order party/counter party wishes to
'know. For example, the filter can make live determinations by a static expert system
or by a dynamic expert/artificial intelligence system.

. Further, for the basis of the present description, the following assumptions are
made concerning transactions that can be effected by a participating party. No

participating party has the ability to effect transactions involving:
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(@) - purchasing or writing an option to be a party to a new (primary)
- . contract;

(b) exercising an option to be a party to a new (primary) contract;

©) purchasing or writing or option to buy/sell (the positive of zero
entitlement portion of) an existing (secondary) contract;

@ exerciSing an option to buy/sell (the positive or zero entitlement of) an
exisﬁng (secondary) contract;' and _ |

© submitting transactions pricing{nquiry orders.

These constraints mean that participating parties thus can only effect the

following types of transactions: .
(i) participating parties that have ord__e_ri_ng party status only (type A) can:

(iD)

-—

(a) initiate new (primary) orders (involving positive or zero
entitlements only;

(b) sell its existing contracts; _

(c) purchase the (positive or zero entitlement portion) of contracts
offered for sale by others; and _

(d) withdraw submitted but as yet unexecuted transactions of the
three-above noted types.

participating parties that have both ordering party and counter party

status (termed type B) can:

(a) continually submit order pricing and limit conditions to the

system; _ _ _

(b) initiate (primary) orders (involving positive, zero and hegative

entitlements);

(c) . sell (the positive or zero entitlement portion of) their existing

contracts; _ |

(d) purchase the (positive or zero entitiement portion) of contracts

offered for sale by others; and |
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(e) withdraw submitted but as yet unexecuted transactions of the four
- above-noted types.
At any point in time, individual participating parties have direct access to
trading environment information so as to have a facility to self-define and be system-

5 appraised of various data items_‘. Specifically, participating parties can have access to
core system market conditions, comprising settled contract information, contract
valuatioﬁ prices (applicable to all participating parties) and indicators of aggregate
transaction volumes and like information. They also can have access to the processing

 status (and valuation) of transactions they have previously input to the system
10  comprising their own (valued) existing contracts (with a current "mark-to-market"
valuation, including "offered for sale” contracts and all other contracts, and further
contracts offered for sale by others, their own current order pricing and Iimit condigons -
(type B parties only), their own unmatched and/or unconfirmed new (primary')' orders
and their own unexecuted previously submitted instructions to bid for the (positive or
16  zero) entitlement portion of conﬁnhed contracts offered for sale by others.
Participating partxes also have thé facility to self-define both their perceived
"real business" exposure to assessed relevant future phenomenon and the composition
of their current phenomena forecasts and own-objectives which, in conjunction with
~ current information on the status of transactions previously input to the system and core
20  system-supplied market conditions, underlie the new transaction inputs currently
recommended by their facilities. This latter composition includes the party's current
phenomena forecasts comprising assessed probabilities of selected future phexiomena
and their own objectives, including desired contract, product, portfolio and
consideration payment resource minimum and maximum values and their desired
25  contract entitlement discount rates.
Furthermore, the participating parties are appraised of new transactions

recommended for input to the core system facilities and these comprise:



'seeking a contract froman offering party in Product 11099 at that tine

10

15

20

25

WO 96/18160

®

(i)

(iii)

(iv)

PCT/AU95/00827

-30--

~ changes to existing order pricing and limit conditions maintained by

the system (type B parties only):

(a) order pricing parameters comprising desired future_ phenomena
pricing probabilities, commission rates and entitlement discount
rates for individually specified new order uansacﬁon types, and

(b) limit conditions comprising contract, product and portfolio
minimum and maximum expected and absolute values (and other
conditions with respect to minimum acceptable ordering party
characteristics and desired consideration/entitlement payment

~ arrangements). ‘

desired new (primary) orders, comprising:

(a) an identifier of the applicable future phenomenon,

(b) sought after entitiement payouts/receipts contingent on the
possible values of the future phenomena,

(g) a specified minimum acceptance consideration payment amount,

(d) specified minimum acceptable counterparty characteristics (for
-example credit rating, location, etc.), and

© desired-consideration/entitlement-payment arrangements.

new instructions to sell (the positive or zero) entitlement portion of

specified own existing contrécts, these comprising:

(a) an identifier of the applicable contract, |

(b) a specified minimum disposal price,

(c) specified minimum acceptable acquiring party characteristics, and

(d) desired payment arrangements.

new instructions to bid for the (positive or zero) entitlement portion of

existing contracts offered for saie by others, these comprising:

(a) an identifier of the applicable contract,

() a specified maximum acquisition price, and
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(c) desired payment arrangements.
) instructions to withdraw submitted but as yet unexecuted traﬁsactions
of the four above-noted types; these instructions. essentially only
" comprise an identifier of the transaction concerned. |
Further to the consideration of participating parties being appraised,
participating parties may explibitly or imﬁlicitly "authorise" submission of
recommended new transactions to the core system. Thus, following one-time changes
in the data items, the system adjusts to a stable-state involving no further new
transaction recommendations/initiations until additional data changes are made by the
participating party concerned or result from the changed status of existing core system
transactions. ' |
The mechanism by which the facilities of a participating party continually i
determine the new transactions requiring input to the core system is an "objective
function optimization" mechanism, typically formulated mathématically as a linear or
non-linear programming problem. The operation of this mechanism is autoniatically
triggered by any/all input data changes recorded by the facility.

' Furthermore, in at least this embodiment, the mechanism is likely to be based
on goal programming, a particular type of linear programming model. This
optimizati_on approach seeks to minimize the sum of the weighted difference between
the participating party's specified desired contract, product and pbrtfolio outcomes and
the calculated current value of these measures, subject to nominated performance and
logical constraints not being violated. The variables in the model are, essentially, the |
five new transaction types set out above. Thus the model continually seeks to
detenﬁine whether and in what form to submit new transactions to the core system to
bring the current values of the participating party's selected performance measures as
élose as possible to their desired values.

Assuming all three participating parties use the above-described optimization

mechanism, operation of the system can be thought of as occurring in cycles, the
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commencement 6f each cycle being marked by, say, the receipt by participating parties
of core-system market conditions applying at the completion of the prior cycle and the
processing status of their previously submitted transactions to the core system. In
practice, the cycles applying to individual participating parties may not be aligned;
however, for ease of explanation here, this is assumed to be so.-

The cycle appliééble to any participating party is shown in Fig. 9, and assumed
that all participating parties are solely concerned about a single, common future
phenomenon (single product). The variables expressed in Fig. 9 are as follows:

b = Participating Party ID (1,2,3 etc.),

t = Applicable cycle,

CSSMS =Core sysiem supplied market conditions (at end of cycle t-1),

PSOPST = Processing status of previously submitted transactions,

PRBE = Perceived real-business exposure,

OO0 = Own objectives,

NTR = New transaction recommendations,

NTD = New transaction despatches.

* This cycle repeats as the system is operating.

Reference now is made to Example I. In accordance with that embodiment,
the ordering party, Abbotts & Taylor, and the applicable product counterpafty,
Abrahamsons, can view the same uansacﬁon at a higher level that is exemplified as
follows:

DI & Tavlor's ive (attifude)

Abbotts & Taylor's involvement in the transaction occurs at the fourth step in
the timeline. This is the point at which Abbotts & Taylor prepares a Primary Order
Specification (see chart G4). Chart G4 shows the parameters that Abbotts & Taylor has
defined for the contract, including a maximum acceptable contract consideration amount
of 54,000 (commercial bank Australian dollar deposits). At the fifth step in the
timeline, Abbotts & Taylor despatches the order for counterparty pricing.
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~ These fourth and fifth steps in the timeline respectively correspond to the
above-described variables, NTR and NTD (standing for "new transaction
recommendations” and "new transaction despatches"). Assuming here that NTR is

equivalent to NTD, the obvious questions begged by this transaction are:

5 1. Is this Abbotts & Taylor's only transaction at this time and, if so,
why?; and
2. With respect to the transaction:

-  Why is the entitlement shaped the way it is (see chart G4)? and
- Why was 54,000 (AUD commercial bank deposits) the amount
10 selected by Abbotts & Taylor as their maximum consideration?
Amongst others, these are questions addressed directly by the above-described
optimization mechanism. In the language introduced in Fig. 9 as discussed above, l_;ad .
Abbotts & Taylor been making use of this mechanism, the transaction processing cycle
involving the fourth and fifth steps-in the timeline would have commenced with Abbotts
15 & Taylor receiving their "CSSMS" and "PSOPST". In turn, this information may or
may not have caused them to modify their existing "PRBE", "PF", and "0O"
parameters. This ultimately yielded the single new transaction referred to above. In

this situation, the optimization process would have determined for Abbotts & Taylor

that:
20 1. They could not be brought any closer to their stated objectives by,
say:
- Withdrawing an existing unmatched transaction previously
submitted to the system; and/or
- Submitting any other new transactions;
25 2. Any other shaped entitlement would not yield them as great a

contribution to their objective function as would their specified

entitlement;



WO 96/18160 ' PCT/AU95/00827

10

16

20

25

-34 -

3. Any higher maximum consideration, if ultimately required asa
- transaction payment, would worsen their perceived "objective"

position; and |

4. Any lower maximum consideration would be likely to cause the
transaction to remain unmatched; thereby again worsening their
"objectivel" position.

Thus, based on all information currently available to them, submission of f:his

single new transaction is the best action Abbotts & Taylor can take at this time.

In the above-described example, Abrahamsons' involvement in the transaction

occurs at the third step in the timeline. This is the point at which Abrahamsons

prepares a potential counterparty product pricing specification and submits this to t;e
core system. Chart G5 shows the parameters that Abrahamsons has defined for
appﬁcation against incoming new product orders. Chart G5 also shows how Abbotts &
Tayldr's order entitlenient is prepared for Abrahamsons' pricing calculations once its

"Defined Circumstances ID" has been ascertained. These parameters include:

1. Commission rate;

2. Discount rate;

3. Component product prices;

4. - Assessed probabilities of occurrence; and

5. Various contract, product and portfolio minimum and maximum limits

(shown only in chart G7 to be found in International Application No.

PCT/AU93/00250).

Thus, for Abrahamsons, the third step in the timeline corresponds to the
above-described variables, NTR and NTD (standing for "new transaction
recommendations” and "new transaction despatches"). Again assuming here that NTR
is equivalent to NTD, the obvious questions begged by this set of parameter

specifications is:
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1. Why a commission rate of 1.25%?
-2. Why a discount rate of 10%?
3. Why this particular set of component product prices (adding to
1.0402)? '
5 4. Why this particular set of assessed probabilities of occurrence? and
5. Why this particular set of contract, product and portfolio minimum

10

15

20

25

and maximum limits?

Amongst others, these are questions addressed directly by the above-described
optimization mechanism. In the language introduced in Fig. 9 as discussed above, had
Abrahamsons been making use of this mechanism, the transaction processing cycle
involving the third stcp' in the timeline would have commenced with Abrahimsons

receiving their "CSSMS" and "PSOPST". In turn, this information may or may not

‘have caused them to modify their existing "PRBE", "PF", and "OO" parameters. This

ultimately yielded the single new parameter-specifying transaction referred to above. In
this situation, the optimization process would have determined for Abrahamsons that
they could not be brought any closer to theirlstated objectives by, say:
@) Withdrawing an existing unmatched transaction previously submitted
to the system; and/or
(ii) Submitting any other new transactions; and/or |
(iii) Increasing or decreasing their sought-after commission rate, discount
rate etc (this would only reduce their aggregate returns from being a
counterparty); and/or |
(iv)  Easing or tightening their contract, product and portfolio limits (this
would either remove otherwise worthwhile "match" opportunities or
increase the riskiness of their overall position).
Thus, again, based on all information curfently availabl§ to them, submission
of this single new parameter-specifying transaction is the best action Abrahamsons can

take at this time.
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- CLAIMS:

1. A data procéssing system to enable the formulation of multi-party risk
management contracts, the system comprising:

input means by which an ordering party can input contract data representing an

‘offered contract for a predetermined phenomenon, the phenomenon having a future

range of possible outcomes at a time of maturity, and said contract data specifying the

same entitlement for each said outcome due to the ordering party and a consideration

duetoa counterparty, and at least one counterparty can input registering data for said

predetermined phenomena; and

- data processing means for pricing and matching contracts from said contract
data and said registering data, said pricing including calculating a counter cOnsidcr;tion '
from each said registering data, and said matching including comparing said :
consideration with each said counter consideration to match an offered contract with at

least one of said counterpa'rtiés.

2. A data processing system as claimed in claim 1, wherein said
registering data for each possible outcome is the counterparty assessed probability of

that outcome eventuating at maturity.

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

the contract match is made with the counterparty having the counter consideration

having the greatest difference between it and the specified consideration.

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

entitlement is due at maturity.

N O O
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5. A method to enable the formulation of multi-party risk management
contracts, the method comprising the Steps of:
(@) inputting to data processing apparatus, by input means, ordering data
contract data representing an offered contract for a predetermined phenomenon, the
5 phenomenon having a range of possible outcomes at a time of maturity, said contract
data specifying the same entitlement for each said outcome due to the ordering party
and a consideration due to é counterparty; |
®) inputting to said data processing apparatus, by input means,
counterparty registering data relating to the range of possible outcomes for said
10 predetermined phenomenon; and _ | | _
© pricing and matching the offered contract, by the data processing
apparatus, comprising the steps of: -

6] calculating a counter consideration from each Counterparty registering

data;
15 (ii) comparing said consideration with each said counter consideration;
and

(iii) matching the contract on the basis of the comparison.

6. A method as claimed in claim 5, comprising the further step of
20 payment of the consideration by the matched counterparty to the ordering party on
matching of the contract.

7. A method as claimed in claim 5 or claim 6, comprising the further
step of payment of the entitlement by the ordering party to the counterparty on maturity

25  of the contract.
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8. A method as claimed in any one of claims 5 to 7 , whereby the step of
matching includes selecting the counterparty having the counter consideration having

the greatest difference between it and the specified consideration.

9. A method as claimed in any one of claims 5 to 8, wherein said
registering data is the assessed lprobability of occurrence of each possible outcome, and
whereby said counter consideration is calculated by the summation over all possible

outcomes of the product of the respective entitiement and the assessed probability.

10. A data processing system to enable the formulation of multi-party risk
management contracts, the system comprising: |

input means by which an ordering party can input contract data specifying an | |
entitiement due to the ordering party and a consideration due to a counterparty, both the
entitlement and the consideration. being due on match of a contract, and at least one
counterparty can input counter considerations for the contract relevant to a range of
possible entitlements; and

data processing means for matching a contract from said consideration and the
counter consideration for the specified entitlement by comparing said consideration with

each said counter consideration to match an offered contract with at least one of said

counterparties.

11. A data processing system as claimed in claim 10, wherein the contract
match is made with the counterparty having the counter consideration having the

greatest difference between it and the specified consideration.

12. ‘A data processing system as claimed in either one of claims 10 or 11,

wherein the contract matures on matching.

O
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13. A fnethod to enable the formulation of multi-party risk management
co_ntracts; the method comprising the steps of: _ _

@ inputting to data processing apparatus, by input means, ordering party
contract data specifying an entitlement due to the ordering party and a consideration
due to a counterparty, both the entitlement and the consideration due on match ofa
contract; |

® inputting to said data processing apparatus, by input means,
coimterparty counter considerations for the contract relevant to-a range of possible
entitlements; and

N () matching the offered contract, by the data processiﬁg apparatus,
comprising the steps of: |

@) ‘ comparing said consideration with said counter consideration for the

- specified entitlement; and

(ii) matching the contract on the basis of the comparison.

14. A method as claimed in claim 13, whereby the step of matching
includes selecting the counterparty having the counter cop_sideration having the greatest

difference between it and the specified consideration.

15. A method as claimed in either one of claims 13 or 14, comprising the

further step of the contract maturing on match.

16. A data processing system to enable the management of risk by the
formulation of risk management contracts, the system comprising:
. data input means by which participating parties can input data concerning at
least one predetermined phenomenon, each phenomenon having a range of possible

outcomes and a future time of maturity, and

* €. L M s *
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- data processing means, coupled to each input means, for prici_ng and matching
contraets between participating parties, and wherein each contract is priced and
matched on the basis of offering data specifying entitlements due at maturity for the
Irange of possible outcomes for oné. or more of said phenomena, and registering data of
the likelihood of each outcome in said predetermined range of outcomes ait maturity for
one or more of said phenomena, said offering data and said pricing data being derived

from said participating party data.

17. A data processing system as claimed in claim 16, wherein said
participating party data includes an attitude and/or objective to said one or more

phenomena.

—

18. ‘A data 'processing system as claimed in claim 16 or 17, wherein said

participating party data further includes offering data and/or pricing data.

19. A metﬁod for enabling the management of risk by the formulation of
risk management contracts, the method comprising the steps of:
participating parties inputting, by at least one data input means, data

concerning at least one predetermined phenomenon, each said phenomenon having a

‘range of future outcomes and a future time of maturity; and

pricing and matching contracts between participating parties, by data
‘processing means, whereby each contract is priced and matched on the basis of offering
data specifying entitlements due at maturity for the range of possible outcomes for one
or more of said phenoména, and registering data of the likelihood of each outcome in

said predetermined range of outcomes at maturity for one or more of said phenomena,

 said offering data and said pricing data being derived from said participating party data.

* c L L H] *
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20. - A method as claimed in claim 19, whereby said participating party

. data includes an attitude and/or objective to said one or more phenomena.

21. A method as claimed in claims 19 or 20, whereby said participating
5 party data further includes offering data and/or pricing data.

22, A data processing system to enable the formulation of multi-party risk
management contracts, the system comprising: '
input means by which an ordering party can input contract data representing an ‘
10 offered contract for a predetermined phenomenon, the phenomenon having a future
range of possible outcomes at a time of maturity, and said contract data specifying the
same entitlement for each said outcome due to the ordering party, and at least one -
counterparty can input registering data for said predetermined phenomena; and
data processing means for pricing and matching contracts from said contract
15 data and said registering data, said pricing including calculating a consideration due to
the counterpafty from each said registering data, and said matching ixlcluditlg
comparing said considerations to match an offered contract with at least one of said

counterparties.

20 23. A data processing system as claimed in claim 22, wherein only those
counterparty considerations that satisfy a threshold consideration specified by the

| ordering party are compared.

24, A method to enable the formulation of multi-party risk management
25  contracts, the method comprising the steps of:
(a) inputting to data processing apparatus, by input means, ordering data
contract data representing an offered contract for a'predetennined phenomenon, the

phenomenon having a range of possible outcomes at a time of maturity, said contract

* ¢ L H 8§ %
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data specifying the same entitlement for each said outcome due to the ordering party;
1) inputting to said data processing apparatus, by input means,
counterparty registering data relating to the range of possible outcomes for said

predetermined phenomenon; and

5 (c)  pricing and matching the offered contract, by the data procéssing .
apparatus, comprising the steps of:
@) calculating a consideration due to each counterparty from each
counterparty registering data;
(ii) comparing said calculated considerations;
10 and |

(iii) matching the contract on the basis of the comparison.

25. A method as claimed in claim 24, whereby the step of comparing
further includes accepting only those counterparty considerations that satisfy a threshold

16  consideration specified by the ordering party.
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The timeline depicting the steps in the contract from the first step, Application
Specification, to the final step, Contract Settlement, is shown in Fig. 5, and are
supported by charts J2 - J6. | |

Looking at the first step in the timeline, Application Specification, in
conjunction with chart J2, we see that BLC Inc established a contract APP (Application
ID 201) on 91.06.03.17.00.00 (that is, Spm on June 3, 1991) to deal with economic
risk management. The application involves a pricing and matching objective function
of: "maximise pre-tax consideration/entitlement exchange rate”. Application ID 201
supports a range of products. |

Looking at the second step in the timeline, Product Specification, in
conjunction With éhaft J3, we see that BLC Inc was also product sponsor of Product
11099 at the same time (91.06.03.17.00.00). This product relates to the market;f
immediate exchange. The maturity date for Product 11099 is "as soon as possible after
transaction initiation". The consideration for a specific contract involving Product
11699 is commercial bank deposits denominated in Australian dollars. The entitlement
is in the form of commercial bank depdsits denominated in.US dollars, payable
immediately after the product's specified maturity date/time (that is, as soon as possible
after transaction initiation). .

Looking at the third step in the timeline; Potential Counterparty Product
Pricing Specifications, twol entities,_Abrahanisons and Carpenters' Inc, are potential
counterparties for forthcoming priniary 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

. Product 11099, both Abrahamsons and Carpenters Inc have currently-specified

_parameters for pricing potentially forthcoming orders for the product.

Looking at the fourth step in the timeline, Primary Order Specification, in
conjunction with chart J4, it can be seen that an ordering party, Abbotts & Taylor, is
seeking a contract from an offering party in Product 11099 at that time

(92.06.03.17.00.00.00). Chart J4 shows the specific parameters that Abbotts & Taylor
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has defined for the contract it is seeking at this time, including a maximum exchange
(conii(_ieration) amount of ($A 102,900) and a defined $US 70,000 entitlement.

Looking at the fifth step in the timeline, Order Specification Pricing, in
conjunction with chart J5, it can be seen that the system determines that the counter
consideration amount Abrahamsons judge to be ideal gii/en their specified parameters is
$A 94,500. This occurs at 92.06.03.17.38,02.00. Abrahamsons' pricing parameters
specify an exchange rate of 0.75, a commission rate of 1.25% and a single assessed
probability of occurrence of one (1) (discount rate and component product prices being
irrelevant in this example). The counter consideration of $A 94,500 is lower than
Abbotts & Taylor's specified maximum consideration amount of $A 102,900.

Still looking at the fifth step in the timeliné, in conjunction with chart J6, the
system determines that the counter consideration amount Carpenters Inc judge to Ee
ideal given their specified parameters is $A 101,300. Carpenters Inc's pricing
parameters imply an exchange rate of 0.70, a commission rate of 1.30% and a single
assessed probability of occurrence of one (1) (discount rate and component product
prices again being irrelevant).

- Looking at the sixth step in the timeline, Order Matching, it can be found that
the system assesses Abrahamsons' to be superior to that of Carpenter Inc and below
Abbotts & Taylor's maximum consideration. This leads to a formal matching of
Abbotts & Taylor's order by Abrahamsons' at 92.06.03.17.38.12.00. Matching
coincides in time with maturity, and very short]y thereafter there is the transfer of

$A 94,500 from Abbotts & Taylor to Abrahamsons and a corresponding transfer of

" $US 70,000 from Abrahamsons to Abbotts & Taylor. This then represents finalisation

of the transaction, including all the transfers involved at the date/time of maturity of
other contract types. |

A further embodiment, relevant to each of the embodiments of Examp_les Ito
III above, involves the order pricing procedure as before, followed by a step of

obligating the ordering party with the would-be matched counterparty for a period of
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