1 SYSTEM AND METHOD FOR REDUCING CURVE RISK FIELD OF THE INVENTION
This invention relates generally to the trading of financial instruments and more specifically to the
trading of instruments such as bonds and reducing the curve risk generated when 5there is a
mis-match in maturity dates between an instrument that is sold or bought in place of another that is
bought or sold. BACKGROUND TO THE INVENTION In the bond markets it is well established
practice to execute a hedge trade when a bond is bought or sold if no change in outright risk is

desired. Current market prayigeamanD aBRTHEDtFOR REDVOHdgedURIERIgI|e futures trade in the
opposite direction. The future used to hedge a particular bond is based upon publicly available data

and is chosF[%[{%r@%(iﬁM%gﬂéErkets to maximise the chance of execution. However, unless the
maturity date futu is'the same as that of the bond maturity date, the hedge will give rise
to curve risk which is the risk associated with a shift in the yield curve between the maturity 15 dates
of the two indtiziimesTtionrslatéiagabkraliststivhtrading diGingrisidldngfhiroerislanthaerscibesiisaind or
bought andif isestahlishetharapticadhiarss ki ahthe dadies mitb it tyr gdradsed ighanrchase of

a bond and sale of a future, or vice versa is known as a basis trade, 20lt.is d?dsira le f?‘r a trfa\der to be

able tolimifgie i Bttt mej ety Aigs,PeMEeRign instrument that is sold or bought in place

of another that is bought or sold.
BACKGROUND TO THE INVENTION

In the bond markets it is well established practice to execute a hedge trade when a bond is
bought or sold if no change in outright risk is desired. Current market practice is for a bond
10  trade to be hedged with a single futures trade in the opposite direction. The future used to
hedge a particular bond is based upon publicly available data and is chosen from the most
liquid markets to maximise the chance of execution. However, unless the maturity date of
the futures trade is the same as that of the bond maturity date, the hedge will give rise to
curve risk which is the risk associated with a shift in the yield curve between the maturity
15 dates of the two instruments. A similar risk arises when one bond is bought or sold and
another is sold or bought and it is established practice to hedge each of the trades with a
futures trade. The purchase of a bond and sale of a future, or vice versa is known as a

basis trade.

20 It is desirable for a trader to be able to eliminate or reduce curve risk caused by maturity
date mismatches. Although systems are known which can address the problem, they are
not used in the bond markets. There is presently no standardised way of managing curve
risk in the bond markets and it is left to individual dealers to work out strategies for dealing
with curve risk. In other markets, one known system is the RESET system provided by

25 Reset Pte Limited of Singapore. This is a FRA trading system that uses a combination of
offset matching and hedging to reduce risk in the FRA (Forward Rate Agreement) markets.
However, When considering risk, the FRA markets only consider the notional rather than
the overall position. Moreover, the maturity terms of FRAs is short, being traded in
multiples of three months and rarely exceeding a year, whereas bonds may have maturity

30 dates many years in the future, potentially up to fifty years. It is therefore desirable to be

| able to reduce curve risk 'generated by a trader when conducting bond trades and to
provide a methodology and a system for implementing that methodology that improves on
the present practice of basis trades.



date mismatches. Although systems are known which can address the problem, they are not used in
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based on the identification of the bonds, the value of the bonds and the expressed range of
values within which each party to the match is willing for bonds to be matched. A hedging
calculation module calculates from the series of matches, one or more hedge trades for

15  each dealer for reducing curve risk generated by the matches identified by the matching
optimisation.

The indication of a range of values comprises a single indication for all bonds in the

position entered by the dealer. Alternatively, the indication of a range of values may

comprise an individual indication for each bond or groups of bonds in the position entered
20 by the dealer.

Preferably the value of the bonds is expressed as price value per basis point (PFVBP). The

indication of a range of values may be expressed as a percentage of PVBP.

Preferably the one or more hedge trades are futures trades. The futures trades may be
exchange traded contracts. The hedge trades may be bond trades, for example Cheapest

25  to Deliver (CTD) bonds. The hedge trades may have a maturity date before and after the
maturity date of the position to be hedged and the relative amount of each hedge trade
may calculated on the basis of maturity date or PVBP.

Preferably the matching optimisation performed by the matching engine calculates an
aggregate curve risk for each dealer generated by the matching process and the hedge
30 trades are calculated by the hedging calculation module on the aggregated curve risk.

Preferably, the matching engine executes the matching optimisation a plurality of times.



optimisation. The indication of a range of values comprises a single indication for all bonds in the
position entered by the dealer. Alternatively, the indication of a range of values may comprise an
individual indication for each bond or groups of bonds in the position entered 20by the dealer.
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optimisation performed by the matching engine calculates an aggregate curve risk for each dealer
generated by dnetheitshhegtmbibessvantiona wetiputerised hedging system for hedging a position in

one or more financial instruments comprises a position store for receiving from a plurality of

5 dealers positions in the financial instrument to be hedged, the positions including an
identification of one or more financial instruments, a measure of the value of each financial
instrument and an indication of a range of values of counterparty financial instruments with
which the dealer is willing for one or more financial instruments in his position to be
matched. A computerised matching engine retrieves the dealers’ positions from the store

10  and executing a matching optimisation on the received positions from the plurality of
traders to identify a series of matches between positions entered by dealers, the matching
optimisation matching buy positions from dealers with sell positions from counterparty
dealers on the basis of maiching criteria comprising the identification of the financial
instruments, the value of the financial instruments and the expressed range of values within

15  which each party to the match is willing for bonds to be matched. Preferably the hedging
calculation module calculates the hedge trades required by each dealer on the basis of an

aggregated risk position for the dealer after the matching optimisation.

A further aspect of the invention resides in a computerised bond hedging system
comprising a position store for receiving from a plurality of dealers’ bond positions to be

20  hedged, the bond positions including an identification of one or more bonds, and a
measure of the value of each bond. A matching engine executes a matching optimisation
on the received positions from the plurality of traders to identify a series of matches
between positions entered by dealers, the matching optimisation matching buy positions
with sell positions and being based on the identification of the bonds and the value of the

25 bonds. A hedging calculation module calculates from the series a matches, one or more
hedge trades in a exchange tradable market for each dealer to reduce curve risk generated
by the matches identified by the matching optimisation.

The one or more hedge trades may be futures trades. The futures trades may be
exchange traded contracts. The hedge trades may be bond trades, for example Cheapest
30 to Deliver (CTD) bonds. The hedge trades may have a maturity date before and after the
maturity date of the position to be hedged and the relative amount of each hedge trade

may be calculated on the basis of maturity date or PVBP.



30trades are calculated by the hedging calculation module on the aggregated curve risk. Preferably,
the matching engine executes the matching optimisation a plurality of times. 3 This may enable the
system to take into account new positions entered into the system by dealers and so ensure the
maximum number of matched positions. In another aspect of the invention a computerised hedging
system for hedging a position in one or more financia} instruments comprises a position store for
receiving from a plurality of 5 dealers positions in the financial instrument to be hedged, the positions
including artidbodifeatterod frenieanier e dvaiechdvatitage st dsarasdem eibaiahwigh tades
financial '”%H%’Rqee{%ﬁq%'fﬂn%{‘éﬂgﬁ?&t'ﬁ{é%ft% ?%ﬂ%:.%f YAUURK %%%‘%HQF&%%%"FX flna R}é'r%fe,‘r%‘t“%me%@%w“h
which the dealer is willing for one or more financial instruments'in his position to be matched.
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matchess betweené)ositiortms entered by dealers, the matching optimisation matching buy positions from
dealers WitﬁnféﬁB ss"ﬂ%}?s ?rBFncooﬁ? erparty dealers on the basis of matching criteria comprising the
identification of the financial instruments, the value of the financial instruments and the expressed
range of vaBREwitns CIRIRIARN E5chRAMING e match is willing for bonds to be matched. Preferably
the hedging calculation module calculates the hedge trades required by each dealer on the basis of an
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resides in a computerised bond hedging system _
reference to the accompanying drawings in which:

Figure 1 illustrates the difference between maturity dates of two bonds;

10 Figure 2 illustrates how curve risk may be reduced in the trading of bonds with
different maturity;

Figure 3 illustrates a dealer sheet listing bond positions that a dealer wishes to
close;

Figure 4 illustrates, schematically, a trading system embodying the invention;

15 Figure 5 illustrates the effect of curve range in the matching of positions, given a
range of 10%;

Figure 6 illustrates how a long and short bond positions can be hedged by three
" futures trades;

Figure 7 illustrates the hedging of a single bond by two weighted futures trades; and
20 Figure 8 is a table showing an example of netting hedges in the futures market;

Before describing an electronic system which matches and hedges bond positions, it is

useful to understand the nature of trading risk that bond traders wish to minimise.

Bond trading involves three primary risks: outright (or directional), credit {or issuer) and
curve risks. The outright risk is the trader's exposure to market variables; credit risk refers
25 to the risk of an issuer defaulting before a bond matures and curve risk refers to the risk of
an adverse shift in market rates which causes a flattening or steepening of the yield curve

resulting from changing yields among comparable bonds with different maturities. When



comprising a position store for receiving from a plurality of dealers' bond positions to be 20 hedged,
the bond positions including an identification of one or more bonds, and a measure of the value of
each bond. A matching engine executes a matching optimisation on the received positions from the
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Figure 1 illustrates an example of how curve risk develops. Here two bonds are illustrated,
a German bond (DBR a German Government Bond) 100 having a maturity date of 4

10  January 2016 and an ltalian bond (BTPS an Italian Treasury Bond) 110 having a maturity
date of 4 February 2016, one month after that of the German bond. In this example the
dealer believes that German Government bonds will appreciate in value compared to
ltalian bonds. He therefore buys German bonds (or goes long) and sells (or goes short)
Italian bonds. The amount of the ltalian bond that is sold is a PVBP (Price Value of a Basis

15  Point) weighted amount so as {0 negate any outright risk. ldeally, the bonds would have
the same maturity date. However, in this example there is no lalian bond maturing on 4
January 2016 and the closest maturity date that can be sold is 4 February 2016.

If we now assume that the German bond has a PVBP of 5.5 and the Italian bond has a
PVBP of 6.00, the total risk for 100m of the DBR for January 2006 is 55,000 (PVBP *

20  quantity/10,000). In order to méke the switch outright neutral, the BTPS for February 2016
position risk must also equai 55,000. The amount is therefore equal to 10,000 * risk/PVBT
giving 91.67m. Thus, 100 million of the DBR bond maturing on 4 January 2016 is equal to
91.67 million of the BTPS bond maturing on 4 February 20186.

The two bond maturities are mis-matched by one calendar month. This difference is the

25  curve risk of the trade. The dealer has created a credit or issuer risk intentionally, has not
created any outright risk, and has inadvertently created a curve risk. In order to negate this
curve risk, another bond must be sold which has a maturity shorter than that of the German
bond to equalise the curve risk. This is illustrated in Figure 2. Here, a second Italian bond
120 having a shorter maturity than the German bond is sold to equalise the curve risk. In

30 this example, for simplicity, the second short Italian bond is shown as having a maturity one
month shorter than the German bond so that each short bond is the same distance away
from the long bond.



Embodiments of the invention will now be described, by way of example only, and with reference to
the accompanying drawings in which: Figure 1 illustrates the difference between maturity dates of two
bonds; 10Figure 2 illustrates how curve risk may be reduced in the trading of bonds with different
maturity; Figure 3 illustrates a dealer sheet listing bond positions that a dealer wishes to close; Figure
4 illustrates, schematically, a trading system embodyng the invention; 15Figure 5 illustrates the effect
of curve range in the matching of positions, given a range of 10%; Figure 6 illustrates how a long
and short bpinel istsithigtivh ¢t h ety Beolnh bt dalfatusesdsadag be weighteld areotdilg teaties tihes

hedging of F}osrriln Ig tngneq ggté\,lvt%g{/ ?siqnéeglgﬁt\lljé%?fg?e%ecsésarn(;naturities compared to the long bond.
In this case, that weighting would resuit in a 50:50 weighting such that the dealer would sell
equal amounts of the 4 February 2016 italian bond and the 4 December 2016 ltalian bond.
5  Alternatively, the weightings for the guantity of each bond can be according to the PVBP of
the two bonds. Thus, although the two bonds have maturity dates which are an equal
distance from the target date, if their PVBPs are different, the weighting is according to
those PVBPs. A combination of both maturity date and PVBP could also be used.

In practice, the bonds selected to negate the curve risk will be bonds that are considered to
10  be the most liquid at the time of the run as these are the bonds that have the greatest
chance of being traded. These bonds will usually, but not necessarily, be iwo year, three
year, five year and ten year benchmarks. Although a trader will work out the offset trades
needed to negate curve risk, he still relies on the market being able to execute those
trades. If there is no matching trade to be found the risk is not offset. Thus the trader

15  seeks to offset in the most liquid instrument available to him.

In this simple example, the trade is an issuer risk trade with one Government bond being
traded against another (German against Italian). In practice, most inter-dealer trades will
be basis trades in which a bond position is hedged with a futures trade. At present, it is
current practice for a bond trade to be hedged with a single futures trade in the opposite
20  direction. The future used to hedge a particular bond is based on publicly available data.

According to one aspect of the present invention, an electronic system provides curve
hedging based on a hedge instrument, for example two futures contracts in a manner
described with respect to Figure 2. Thus, the weighting of the futures contracts may be
based on the maturity date of the future and/or the PVBP of the future,

25 A future may be considered a theoretical bond that does not actually exist. it is also a
proxy for an actual bond at a given moment in the future. The proxy bond is called the
cheapest to deliver (CTD). When referring to the future, one can use either theoretical
bond parameters such as PVPB, maturity and issuer, or the CTD parameters.

A system embodying the invention will now be described. Figures 3 and 4 show aspects of
30 a system embodying the invention. Figure 3 shows a list of positions which a dealer
wishes to hedge and which is submitted to the system shown in Figure 4. The system
comprises a central matching engine 200 to which the traders A-E are connected. The



20Figure 8 is a table showing an example of netting hedges in the futures market; Before describing
an electronic system which matches and hedges bond positions, it is useful to understand the nature
of trading risk that bond traders wish to minimise. Bond trading involves three primary risks: outright
(or directional), credit (or issuer) and curve risks. The outright risk is the trader's exposure to market
variables; credit risk refers 25 to the risk of an issuergdefaulting before a bond matures and curve risk
refers to the risk of an adverse shift in market rates which causes a flattening or steepening of the
yield curve testoling tnginehangirg:yeelgssaitatig comypatenbiydbend suwihgl ifppeririatetuntehinghen 5
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develops. Headersobphessant Viristweebdage or as an e-mail or in some other convenient form to be

input automatically into the system. Alternatively, the list of positions may be sent by

facsimile to the matching engine to be input manually into the matching engine on receipt.

Figure 3 shows a dealer sheet 300 on which the dealer enters the positions that they wish
10  totrade. The matching engine will perform a run at specified times for specified bonds. As
can be seen from panel 310 in the top left hand corner a run idenitification area lists the
date of the run to which the bonds relate together with the product, in this case,
Government bonds, and the currency or market sector, in this case the Eurozone. The

dealer and the bank that the dealer represents are also indicated.

15 Beneath the run identification area is a market reference area 320 which includes a listing
330 of futures which may be used to hedge the bonds listed by the dealer. Although futures
are the presently preferred hedge instrument, other hedge instruments may be used. For
example, bonds may be used as a hedge instrument. In this case three futures are listed as
the hedge instruments: Bund, Bobl and Schatz, each having a June 2011 maturity date.

20  The price is listed next to the future. The three futures listed are the most actively traded
fixed-income securities in the European Government Bond market and therefore ideally
suited to hedging as they are very liquid. These are merely examples of suitable futures for
the hedge and others may be used as appropriate.

Beneath the market reference instruments area is a profit and loss management and curve
25  range panel 340, the values of which are defined by the dealer. These will be described in
due course.

In the left hand main part of the display 350, a listing of bonds that the dealer wishes to
trade is given. In the present example, the listing contains all bonds which can be matched
in this market sector and the dealer enters the amount they wish to trade of any given bond
30 in a position column 360. The PVBP of each bond is shown in column 370 and the price in
column 380. The dealer's mark or target price is entered by the dealer in column 390.



a German bond (DBR a German Government Bond) 100 having a maturity date of 4 10 January 2016
and an Italian bond (BTPS an Italian Treasury Bond) 110 having a maturity date of 4 February 2016,
one month after that of the German bond. In this example the dealer believes that German
Government bonds will appreciate in value compared to Italian bonds. He therefore buys German
bonds (or goes long) and sells (or goes short) Italian gonds. The amount of the Italian bond that is sold
is a PVBP (Price Value of a Basis 15 Point) weighted amount so as to negate any outright risk.
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required to be sold.

The dealer may indicate that a split trade is acceptable by checking a box 440 next to the
switch. This indicates that the dealer prefers both legs of the switch to be traded together
15 but would accept a trade of one leg if the switch cannot be made.

The butterfly panel 430 is essentially the same as the switch panel 420 and also has the
option to spiit the trade. A butterfly comprises a main body trade with two wings either side
in terms of maturity date. Thus in the first of the butterflies shown, the body is a 50,000 buy
of RAGB 5% 15 July 2012 and the wings are sells of bonds having a maturity date of 07
20  April 2012 and 31 October 2012 respectively. The wings are risk weighted 50/50 in
accordance with market convention. As with the switch example, the dealer will enter the
amount of the body trade and the dealer spreadsheet will calculate the amounts of the wing
trades needed from the PVPB, and in this case, the weighting ratio, when these positions

are loaded into the system they are verified again to ensure correct calculations.

25  Preferably, once filled in by the dealer, the sheet is transmitted via email to the matching
engine 200 at which the positions are automatically entered into the system and stored in
memory 220. This automatic loading will include a verification step in which a verification
module 230 forming part of the matching engine examines the data in the spreadsheet to
verify that it is entered in the correct places and in the correct formats. For example, the

30 conventions for expressing the volume of a bond vary from market to market and may be
expressed in multiples of one thousand. In Figure 3, the first position is listed as 25,000
which, under this convention, equates to a volume of 25,000,000. When the data has been
verified and loaded a validation module 240 forming part of the matching engine will

perform validation tests against stored criteria.



The distribution between the two short Italian bonds may be weighted according to the time from the
target date, that is the relative differences in maturities compared to the long bond. In this case, that
weighting would result in a 50:50 weighting such that the dealer would sell equal amounts of the 4
February 2016 Italian bond and the 4 December 2016 Italian bond. 5 Alternatively, the weightings for
the quantity of each bond can be according to the PVEP of the two bonds. Thus, although the two
bonds have maturity dates which are an equal distance from the target date, if their PVBPs are
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basis trades’in which a bond position is hedged with a futures trade. At present, it is current practice
for a bond Rt Redged with a single futures trade in the opposite 20direction. The future used
to hedge a particular bond is based on publicly available data. According to one aspect of the present
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futureg congacts in A anpeh desarinaa. Nt e 10l Wb )ﬁeE%HS rﬁ%‘ﬁ ghiing 85@%%\% res
- contracts ma%be Sasedé1 on?t‘he mgéur_ity y]\éateI of%%_i%ﬁtur an§ or the P?/ _ eqfe%ﬁe *uttﬂre. ﬁ%ture
may be conéfiehetpn bectied aftrgringtdha pastisipeatiudiiuexmie pastavisBing dx P8 @AYl bond
at a given nppraegivihtherfdtden boaptRyy dpRGimealiedihng ¢egpeshtadriveio(GhPindViaie
referring to the future, one can use either theoretical bond parameters such as PVPB, maturity and
ssuer, or HECHE SLR ST Ho0ST e R Au5Hy 105 (EGHU T SRk £ (i SRS Fdg e o
and 4 showragisbing engine will optimise the matching process. As the run time approaches and
156  dealers enter their positions, the matching engine will successively run the matching
process and further refine the match as further positions are entered. The match may be
run multiple times over a period of, for example, three or four hours or even up to seven or

eight hours for a big run. During this time, potential matched orders are monitored.

During the optimisation process the matching engine looks at every position and aitempis

20 to make as many matches as possible between opposite positions. The optimisation
algorithm is performed several times commencing when traders have input position sheets
and being rerun as further positions are entered. The optimisation algorithm looks at all
possible matches and combinations of matches that can be made and reaches a final
stage in which the best combinations of matches are determined which net out as many

25 positions as possible. The matching process begins when two or more dealers have
entered positions and is run many times as new positions are entered. A run may take
several hours to complete.

Once the optimisation process is completed, the risk will be aggregated and expressed in
benchmark / futures equivalents. This task is performed by hedge calculation module 260
30 in figure 4. A hedge is then performed. As the optimisation is outright neutral, any curve
hedges will alsc be neutral. As mentioned above, the hedge instrument may not be a
future and, in that case, the communication will be with a suitable market for the hedge
instrument. In practice, the hedging module may not communicate with the market directly

but may be responsible for communicating details of the matched positions and the hedges



30 a system embodying the invention. Figure 3 shows a list of positions which a dealer wishes to
hedge and which is submitted to the system shown in Figure 4. The system comprises a central
matching engine 200 to which the traders A-E are connected. The 7 matching engine may be any
suitable computer system running appropriate matching software. An example is the RESET matching
system operated by RESET PTE Limited of Singapokg The traders A-E may communicate with the
matching engine 200 via trader terminals 210 A-E which may be conventional PCs and the

communicafasthaly d2ety iaviih lnil rieinoaiiaitye for tledieitidreomimecation oN ey ar”cebbaryist of
positions setntcpé/ traders may be sent via a web page or as an e-mail or in some other convenient form

to be input automatlcally into the system. Alternatively, the list of positions may be sent by facsimile to

the matching engine to be input manually into the matching engine on receipt. Figure 3 shows a dealer
sheet 300 oreigifdtgthedictadrigwers, e pissttsrvakiantesyavwduve 0aogealifsit Thdielhbinef dhgine will

perform a rugabangidlied RTINS PERYE AP Sxprosay b&%%ﬁé@ﬁ?@%@ﬁ@@ﬁfb&%ﬁt&o@@ﬁ

hand corner a run identification area lists the date of the run to which the bonds relate to %ether with

the product SMaRidEyE TR HENEH BRI R D AT FIAR ROCEsR (o MAtER M banfiR
Eurozone. Togettes el hagdmebizagk ihatrtaaldple perpeatard oBRYBR@fidechteds HiBenglatitiiee run

'de”t'f'ca“%ﬁé}&?ﬁe't%% MaryHd SRENe6i8 @%%99!&'8‘%%@%&%@%%&% futures which may be

used to hedge the bonds listed by the dealer. Although futures are the presently preferred hedge

instrument, other hedge instruments may be used. For example, bonds may be used as a hedge
instrument. THENISUEXR el BRIZR RIRFRSSalE IISBIEREHRAnBHEE RsPRMEERD Bintheaatiships dndz,

each havnngaptwaa@ma]gmmmydaéana&ﬁ he eritgads h@@d@ﬂft@rﬂﬁduwr& deeetiBreeditinnes
listed fhe the 8“ f 0y ﬁrade é%egsmcqweﬁggwltl]eg Jn trhf) E&Jrorpae%n ernmen dond market
and therefore | | y suite c} ging as hey are very liqui Rese are meree\y e ampFes ot Stitable

futures for t!@ﬂédg’@'&'hd"d'tﬁ@réhﬁaﬁ}ﬁm deeahbesisrdpriagl. Pogilineatiien i Ketasiationcte

instrumentsraaesisgl sHGREaBshleatcaragsime bt %@sﬁ&@/@ra&@ngﬂt@m@ﬁo,lﬁewame@ﬁfé/vhich
are defined t%lthe deals) Thef’ﬁ 4v ill be desc ﬂﬁ’edép due course In the left hand main part of the
0 ) S

display 350! A HSTIG B BorRHE tRE "2,%\3 P({QFOUPSO ‘bonds.

Figure 5 shows an example in which a dealer has entered a curve range of 10%. Consider
15  three bonds: bond 1 has a PVBP of 4. The curve range for that bond will be 10% either
side of that PVBP, that is 3.6 — 4.4. Thus, the bond can be matched with opposite
positioned bonds having a PVBP {(or PVBP Range overlap) of between 3.6 — 4.4. Thus the
curve range is an expression of the amount of mismatch, here expressed in terms of PVBP

that the dealer is prepared to accept in order to achieve a match.

20 Bond 2 has a PVBP of 4.5 and therefore has a range 4.05 — 4.95. Bond 3 has a PVBP of 5
and a range of 4.5 - 5.5. In this example, the three bonds have been input by different
dealers all of whom are using the same parameter although this could be the same dealer.

Figure 5 shows the three bonds and their PVBP and the curve range for the three bonds. It
can be seen that bonds 1 and bonds 2 overlap and that bonds 2 and 3 also overlap. Thus,
25 the matching engine can make possible pairings, or potential deals, between bond 1 and

bond 2 and bond 2 and bond 3 as the pairs have a part of their range in common.

These pairings are conditional as bond 2 can only be used to the maximum position, or
amount provided. Thus, there may be a partial trading of both pairs totalling the maximum
amount of bond 2 provided by the submitting trader. Alternatively, the maximum amount
30  may be traded in one of the pairings such that the other pairing is no longer available. If

the full volume of bond 2 is not traded in one of the pairings, the remainder is available for



trade is given. In the present example, the listing contains all bonds which can be matched in this
market sector and the dealer enters the amount they wish to trade of any given bond 30in a position
column 360. The PVBP of each bond is shown in column 370 and the price in column 380. The
dealer's mark or target price is entered by the dealer in column 390. 8 On the right hand side of the
display is listed a dealer's strategic trades in a panel 410. This panel is divided into two parts:
Switches 420 and Butterflies 430. The bonds which are listed in these sections are ones which the

dealer wish@:tettkadealo OB HIRY, fdradng papiicarsr it Drslaistoh avsijabeinmelvasrthtiniwng sthene
bond and the sctalling o{oatﬂother..The gf%aageornccjjoes not want to complete only one leg of the trade and

so the systé)r%s\]/\}ﬁlnelf?}er exetate both par?s or neither. The switch panel identifies the two bonds and

requires the dealer to enter the amount of one only. As the system knows the PVPB of that bond it can
automaticalhual@#elertsdtiamioame &R hatdraseatiedrusmngdthe khadis 4t \dBthand e mysvistaagie

Figure 3 thg,xalgl ey e BealePUHh #hd NRNOSRORA e %&\%%a%éﬁﬁﬁav?&hlb}@n@%s@e@ the
other s$nd ?_lf%[he RangEI)DP R 5% 07 April 2011. The dealer spreadsheet then automatically calculates

that anfoun CRIREYSEPRIGNIP o G1MSYRE IIRRRRALAGLRSG IERSS ARE dRlYIduR Ay

indicate thatensplidhgetemaadeeptdildtey tvexigivgra immd Qi ot e sdetcMhiEhiamiddsdbbessthat

the dealer prgfarsJHRLP KA OLHPRNISY RO%HALSH QISIGT 2 i UL ASSRL G ada gl pne leg

if the switch cannot be made. The butterfly panel430 is essentially the' same as the Switch panel 420
‘and also hdBth&sphsHe® &piraleuliaiadbe optitermresidne <l deisrpoty aadesvaty anGesfs

either side iensumng tatntie siyvdatek THwist irébeefitshntiibribalteitieastopaiedhe body is a 50,000 buy
of RAGB 5% 15 July 2012 and the wings are sells of bonds having a maturity date of 07

10  Thus, the number of possible matches found by the matching engine will depend on the
curve ranges that are input by the dealers with their positions. For the reasons explained
above the matching engine will make many matches all of which cannot be executed and
the optimisation process seeks to determine the best possible set of matches that
minimises the number of positions left unmatched, or maximise the volume transacted at

15  the end of the run.

It is not necessary that curve range is selected for both bonds for a match to be made. For
example, if one bond has 10% curve range selected and a PVBP of 4, the range will be 3.6
to 4.4. It can be matched with a bond that has no curve range selected by the dealer and a
PVBP fall within the range, say 4.2.

20 A single Curve Range may specified by the dealer, and the Curve Range applied to one
bond, be it the Longer or Shorter maturity bond or Higher/Lower PVBP bond, to ascertain a
range that can then be used to identify another bond. This, if the Curve Range is applied
only the lower PVBP bonds, by way of example, Bond 1, has a PVBP of 4, with a Curve
Range of 10%. That position can be hedged with a bond within that range, say Bond 2

25  which has a PVBP of 4.2. Bond 2 can then be used for another potential trade, creating a
range of 3.78 - 4.62, but the other bond would have to have a absolute PVBP between 4.2
—4.62. with Bond 2 being the shorter maturity bond.

Once the optimisation has take place and the risk aggregated and expressed in
Benchmark/Futures equivalent, the curve hedging process takes place. This is explained
30  with reference to Figures 6 and 7. Figure 6 illustrates a long bond A which is matched with
a short bond B having a different maturity date. The two bond trades are expressed as

netted 2 year, 5 year and 10 year risk points. In order to eliminate the resultant curve risk



20 April 2012 and 31 October 2012 respectively. The wings are risk weighted 50/50 in accordance
with market convention. As with the switch example, the dealer will enter the amount of the body trade
and the dealer spreadsheet will calculate the amounts of the wing trades needed from the PVPB, and
in this case, the weighting ratio, when these positions are loaded into the system they are verified
again to ensure correct calculations. 25Preferably, ofge filled in by the dealer, the sheet is transmitted
via email to the matching engine 200 at which the positions are automatically entered into the system
and stored fromeheotyBOnd hisdasiarsaticdeachogs\shoncludgmer nitcatitntrigriforiedh Ahesdication

module 230aﬁ%”51i”%t8?‘e{f§ Fatﬁ‘eesr%%dﬁ'%i%g &Rﬂljﬁ‘? %%‘HPS? & ‘R%aLlrc}éﬁﬁ}%@g&%""g?@%‘%&oo‘dﬁ@tthat it

is entered in the correc places and In the correct formats. For examp conventions

expressing et uffs eachtwng (etefdtbmarfuires tiadrtdn defrip pekafee rempuriyigptes of
one thousap@wlaveiguie Bvéhealiss Besliien ihistatasPihe oM kdh Badggtkisetanyinbtiorirmiates to

a volume of 25,000,000. When the data has been verified and loaded a validation module 240 forming
part of the r%g aﬁing engine will perform validation tests against stored criteria. 9 It is preferred that
the positions are input directly into the matching engine In the email example mentioned above, the
positions sgfdberslicatisweatrangea ihéthsysientherel oy iseaprightintontplietdd speeboisthdatertwned by

the dealers; s dhigdRAINIE SPFRGE FHERIISID ShiRIMA! NI 10 thRisysIamibsRgsiasfiata can

be extracted automatically from 5 the spreadsheets and stored in the system. Alternatively, positions
may be entSRAUHEES FRdeWdirpdhe BPE-30gHEH AR FERNoFHIRSUBHSISAf Jaf pBSition

holding systaatuitydteates. may send information to a service provider through their bank's
infrastructure. A run will typically occur once every few weeks but will depend on the instrument.

Initially, 10 ] 1] | ' t by-diff d
hich o b T A e ey T 2l yiver

bond can b&eRblgeindhealiafiae sibehaosiirpsraainghese@rrienergndeatneu M\ i tn@dafE/Bond. In
practice, thesagwurtsavilbsefiemnetRe thekspMasrnddbgemaighing sagiaconiilinpésisadde maishing
process. As e e apprasches and S dealers shier el posiigns, e maiching enging,wil
successively fun e Fhatehin process ARY TOPTEr Tafine he Mhalch As Pur%her positions are entered.
The match eegater ehepsahipit nreecier puadange fdherewnpisitionatats sobr IKRassed évdheup to
sevemgr eighhheuis it RIS VeV EBEHES e ROLESHEH BXIRhAG RLISERMP AN UQIRAIents

which, as discussed, may be other bonds or futures but are hedging trades which the
system considers most suitable to hedge the curve and are preferably the most liquid
instruments on that particular bond curve. Each potential trade is displayed in terms of two

points that should limit the risk from the potential irade.

20  The benchmark equivalent could be netted across all potential trades, giving a single trade
in each benchmark negating most of the risk from all the potential trades. This is
particularly effective where the hedge instrument is a future as different bonds can be
hedged using the same futures and, depending on the market in which the futures are
traded, there will only be a limited number of futures available.

25 An example of the curve hedging process is shown in Figure 8. In the first column 400 are
shown three trades all in DBR bonds with different maturity dates. The first trade, is a
100,000,000 sale (indicated by the negative sign); the second is a 100,000,000 purchase
and the third a 50,000,000 purchase. In order fo hedge against the first frade, two
benchmark trades of plus 500 are conducted in a second and a third benchmark, these are

30  buy trades either side of the Jan 18 date similarly, the second trade is hedged by a minus
800 trade in a first benchmark and a minus 200 trade in a second benchmark and the third
bond trade is hedged by a minus 100 trade in the second benchmark and a minus 300

trade in the third benchmark. Thus, the three benchmark trades may be netted to provide a



During the optimisation process the matching engine looks at every position and attempts 20 to make
as many matches as possible between opposite positions. The optimisation algorithm is performed
several times commencing when traders have input position sheets and being rerun as further
positions are entered. The optimisation algorithm looks at all possible matches and combinations of
matches that can be made and reaches a final stagejt which the best combinations of matches are
determined which net out as many 25 positions as possible. The matching process begins when two
or more deaiah@0e estrirshiRes DR ficbts TachTAmy ligngsiuas JDDVrpesktpnantd ehtersstoAdun

may take sqyeral hours. 10, corplcle-A3RCk A1 SRUMISARg RceRs inganIetsd e iskwil e
aggregated and expressed In Benchinark 7 lutures equivalents. This task is performed by hedge
calculation Restaireegido peLitahiiguiidure matigh as illiesirpleddmiiaurad wrddparrasalivafithedragat
neutral, any-gHRMNEAE8 LUk M@%ﬁ%ﬂﬁ?@-e‘?«r?iﬁ@aﬂenﬁana&waﬁd@@ohﬁegeamwnrrﬁettfaaysnot be
a futurq[:I and, in rt%at case, the éommﬂﬂi%aiion will be it aa?#)itarﬁ_le market f(ir th& hedge instryment.
In practice, By %Iﬁfﬁ’a ftbal ?ﬁ?@/ R (SRR AT WRAAHRD TR NGRS ?rB IS BR HSonsible
for commuriidatiagtidetpityisiethbyrthecysteposhiesaged thayheddesexkButed tyitbepsysjewhishlivill then
arrange for the creation and execution of the necessary trades. Referring back to Figure 3, the dealer

may enter q,CyfygEanos, iHNALILA00 alshksBreamhsheeh Boiw PUVRJRTAR HaVkRmXRIRTEE] as a

percentage and represents the ) o )
executed against it. As mentioned above, the weightings of the futures may either be

based on PVBP or maturity date. The weightings are used to apportion the Principal to the
10  corresponding future. With the appropriately weighted principal amounts known, the

amount to be hedged can be converted into a number of futures contracts.

In one preferred embodiment, the system calculates the matches and the netted hedges
but is not responsible for their execution. The system may send details of the trades
required to a third party for creation and execution of the trades. Alternatively, the system

15  may be responsible for execution in which case it causes the trades to be performed. In
the case of the hedge trades, where the hedge is a future, the trade must be made on an
exchange. Where the hedge is a bond, the trade may be performed in an OTC (over the
counter) market.

As discussed above, the optimisation process is run may times as new positions are added
20 by traders. Itis preferred, but not essential that each time the matching optimisation is run,
the curve hedging and netting is also calculated. Subsequent runs may build on the results
of previous runs, but it is preferred that each run discards the previous results and starts

again to maximise the chances of the best matches being made.

Many variations to the embodiments described are possible and will occur to those skilled
25 in the art without departing from the scope of the invention which is defined in the following

claims.



5 extent to which a match must be identical for the optimisation process to match two bonds together.
The percentage is preferably a percentage of PVBP of the bonds although other parameters many be
used. This is explained further with respect to Figuretd. The curve range process is implemented prior
to execution of the matching and optimisation algorithm by the matching engine. As is clear from
Figure 3, dealers’ positions 10 are loaded into the system using the PVBP of each bond and the
dealer provdieaurve range, which will be the same for all bonds in their position. From this
information the matching engine can calculate pairs of possible trades. Alternatively, individual curve

ranges may, be spgc(:é%%g fqétjggalgjou%# ?g@%c%gﬁi%& ?ﬂéﬁh onds. Figure 5 shows an example in which

a dealer has entered & Curve range o &€ bonds: bond 1 has a PVBP of 4. The
curve range for that bond will be 10% either side of that PVBP; that is 3.6 - 4.4. Thus, the bond can be
matched with opp@shespiesititered Borasivagifigra PuBRI(iyrab Jeserry RasHianp i hetiaded3.6

-4.4. Thus the 66%%@%@#@%5%@%%?%@%%% %@ﬁ%@éﬁﬁé&ﬁ&ﬁ@ i@ltstrms of
PVBP that the dealer is pre dto ac ept in order E ac %ve%ja a’& rh %ond has a PVBP of 4.5
and therefofE MR R AMAE BECHGE B aTAPRAL I STLR B a A PR Ses eb ST
example, thentheeebondsricsve luemsnmmttb)bdlffatehedtealers all of whom are using the same
parameter although this could be the same dealer. Figure 5 shows the three bonds and their PVBP

and the curve ra”%ent%'iéﬂﬂd@ﬁ&r@ﬂﬁseié&ﬂw%%ﬁ&l’&ﬁh‘@t HONAR iR o sL AV BBsthhat

bonds 2 and 3 also overlap. 25the matching engine can make possible pairings, or potential
deals, betwten 6'6‘?1@'&!%% Bbﬁﬂaieé%boﬂgﬁa“ﬁl %a%ﬁﬁd’é @é@#@%&ﬁ@ﬁ&@&&%ﬁ%ﬂﬂéf@%% in

common. dealers, the matching optimisation matching buy positions with sell positions and being
based on the identification of the bonds, the value of the bonds and the expressed range of
values within which each party to the match is willing for bonds to be matched; and

a hedging calculation module for calculating from the matched positions, one or more
hedges in a hedge instrument for reducing curve risk generated by the matched positions.

2. A system according to claim 1, wherein the indication of a range of values comprises
a single indication for all bonds in the position entered by the dealer.

3. A system according to claim 1, wherein the indication of a range of values comprises
an individual indication for each bond or groups of bonds in the position entered by the
dealer.

4. A system according to claim 1, wherein the value of the bonds is expressed as price
value per basis point (PVBP).

5. A system according to claim 4, wherein the indication of a range of values is
expressed as a percentage of PVBP.

6. A system according to claim 1 wherein the hedge instrument for the one or more
hedges is futures.

7. A system according to claim 6, wherein the futures trades are exchange traded

contracts.



These pairings are conditional as bond 2 can only be used to the maximum position, or amount
provided. Thus, there may be a partial trading of both pairs totalling the maximum amount of bond 2
provided by the submitting trader. Alternatively, the maximum amount 30may be traded in one of the
pairings such that the other pairing is no longer available. If the full volume of bond 2 is not traded in
one of the pairings, the remainder is available for 11 the other pair. Thus, for any particular bond, the
match may e withhrsps ithasconsineiiie tlaositiorheete fhe neaysmenuhéherbomne. Hdude raddspesition
has a PVBP, d created using the bond's PVBP and the curve range provided by the dealer. In the
example shown the curve range provided by the dealer is 5 the same for all bonds in the portfolio.
However, this need not be the case and individual curve ranges may be submitted for a given bond or

groups of b8nds. Th&yBandedesisiRoimRIAIBthewRRRisteanesoasedes hawe Mriustsiria belarall

potential paiiagsiaranapvbiniyRateysiant tedsrieH e @ aRjEn URd eseilidaKiad rrigRs ot &ashthe

advantage plensyring ibal g cuns ek 5 09\ 9iealsy g dhe dealer had anticipated

10. A system according to claim 1, wherein the hedge trades have a maturity date before
and after the maturity date of the position to be hedged and the relative amount of each
hedge trade is calculated on the basis of PVBP.

11. A system according to claim 1, wherein the matching optimisation performed by the
matching engine calculates an aggregate curve risk for each dealer generated by the
matching process and the hedge trades are calculated by the hedging calculation module on
the aggregated curve risk.

12. A system according to claim 1, wherein the matching engine executes the matching
optimisation a plurality of times.

13. A system according to claim 1, wherein the received bond positions include at least
one linked order having a plurality of legs and the matching engine is arranged to match all or
none of the legs.

14. A system according to claim 13, wherein the matching engine is arranged to match
less than all legs of a linked order if it is not able to match all the legs and the received bond
position indicates that a partial match is acceptable to the dealer.

15. A system according to claim 13, wherein the linked orders comprise switches.
16. A system according to claim 13, wherein the linked orders comprise butterflies.

17. A system according to claim 1, wherein the hedging execution module executes a
pair of hedge trades for each executed matched position.

18. A system according to claim 1, wherein the hedging execution module includes a
netting module which calculates a net hedging requirement for each dealer and executes the
required hedge in the external market.



10Thus, the number of possible matches found by the matching engine will depend on the curve
ranges that are input by the dealers with their positions. For the reasons explained above the matching
engine will make many matches all of which cannot b6 executed and the optimisation process seeks to
determine the best possible set of matches that minimises the number of positions left unmatched, or
maximise the volume transacted at 15the end of the run. It is not necessary that curve range is
selected foriboth honssriautariz@dchdding speden For rsagweaifosiidond bas bOUnots insroEE
selected an: of nge will be 3.6 to 4.4. It can be matched with a bond that has no
curve rangel,\ﬂs%l@i{[%gsbglo?ﬁéngﬁ er and a PVBP fall within the range, say 4.2. 20 A single Curve Range

may specified by the dealer, and the Curve Range applied to one bond, be it the Longer or Shorter
maturity bond or Higbesfigwaiorv/BP neeeiding HeteraptERlRNgE deatesarpPasdione st thiargialy

another bonestienf (6 WaERamae SRR ARMHH e toWeRITYRBhendsey Wy finxasmle,
Bond 1, has a PVBP of 4, with a Cyrve R@régef of 10%. Tha]té.ﬁosmonéﬁanéoe he(%ged with a bond within

that range, S5 BBRYS VBSHRHR Rab S BYBR' sS4 BOH Y RBFSPURL 8 BdtEntial
trade, creattigauesofecofi@stpary. 82amialtmstothentowihwdudd Heevderdeas/wibirgbkulane P\ BPe

between 4.2 5462 Wth Bsifs3PRIOGISEAN IR makwaty: Bagd. Once the optimisation has take place

and the risk aggregated and expressed in Benchmark/Futures equivalent, the curve hedging process
takes place. This is explained 30 with reference to Figures 6 and 7. Figure 6 illustrates a long bond A
which is matched &iBQARHBHEBE AAPAESHAG AGHGifRIERIE RYARARP SRR\ SThEMLRS P IRldesSie
expressed asdetaslhgeamdigreay apithiifhyieanriske@ods.da prsidone bmitratielthalitestiiaatetsirve
risk 12 to identify a series of matches between positions entered by dealers, the matching
optimisation matching buy positions from dealers with sell positions from counterparty
dealers on the basis of matching criteria comprising the identification of the financial
instruments, the value of the financial instruments and the expressed range of values within

which each party to the match is willing for financial instruments to be matched; and

a hedging calculation module for calculating from the matched positions, one or more
hedges in a hedge instrument for reducing curve risk generated by the matched positions.

20. A system according to claim 19, wherein the hedging calculation module calculates
the hedge trades required by each dealer on the basis of an aggregated risk position for the
dealer after the matching optimisation.

21. A computerised bond trading system comprising:

a position store for receiving from a plurality of dealers bond positions to be traded,
the bond positions including an identification of one or more bonds, and a measure of the
value of each bond;

a matching engine for executing a matching optimisation on the received positions
from the plurality of dealers to identify a series of matches between positions entered by
dealers, the matching optimisation matching buy positions with sell positions and being
based on the identification of the bonds and the value of the bonds; and



from the two bond trades, the three trades shown in green need to be performed. These are all futures
trades and are outright neutral as the two bond trades are also outright neutral. For each bond there
will be a futures trade both before and after the matutity date. However, the two trades between the
dates of the bond can be aggregated into a single 5trade. If there is no curve range in the run, there
may be potential only to do one bond trade that is hedged with one or more futures as shown in Figure
7. Indeed, there n@}nézg;mglymilaglmfmw@le teadaledieinghieobotie seddsiblieatiel) enaciyrritger in

trms of PGE SC AL ergia HAThe e herldng, NG BISIAIel e aichipg gpimisation

takes Iacefu'Pne mate res of pos ftions against one another dependent
PVBP and e ﬂﬁﬁ@‘@%ﬂféﬁ@ﬁ@ﬁéﬂt@@ﬁ@ﬁbﬁﬂ;%@ﬁ'ﬁ@tﬂjbd by the series of futures trades. The
matching engine matches as many positions as possible regardless of the curve impact. If a dealer

chooses nomo spwﬁys@eﬁua&csﬁﬂ@@:dh@aimw%@@ﬁm mdn@aéti@vaf@mﬂo&@@egmé@rs
execution. otenta trade is b ken own |nto |tsh %nchm rks equivale esa \Iﬁ/5 hich,.as d| t@ussed,

may be oth ST AR ESH® ﬁé& RAIPLAOINGHER T 20 4e ek AT
hedge the ciﬁ&@raafteaﬂeem@ﬂemmomemaemmqwd instruments on that particular bond curve. Each
potential trade is displayed in terms of two points that should limit the risk from the potential trade.

20The bengiynark £guiyalesh Mr@t%‘ﬁ‘ﬁjrﬁgﬁ&&@hﬁﬁﬁﬂ jal trades, giving a single trade in each

benchmark negating most of the risk from all the potential trades. This is particularly effective where
the hedge instrument is a future as different bonds can be hedged using the same futures and,

depending on the FRSFRESN fcFORBUIRIRES MBlehite FYaier Wm%rﬂy%\ér%!"ﬁnﬂfea%?ﬁ%ep‘ﬂ?%tures
available. 2bégitienamyite phtlee ate/edneqgisidgrotetisiiaghovdetificigiore @.dnetbe fitst talowenad00 are

calo (ndicalaPU ) b vt OF B K e Rl RN S g5 VbS8 bdid 4 200 000
purchase. IH8ERFEH IBVUYBHIGARRE MHTTRIG PRRHS, ITVHRAFHIRN 4AOR A0RIE I DIus 500 are conducted in

a second and a third benchmark, these are 30 buy trades either side of the Jan 18 date similarly, the

second trade is heslgediig 3a[niﬁéls<:8%&[éd§e'tm mAISHIRG NsiRraAT @aﬁﬂﬁﬁm@%ﬁﬂ%ﬂtﬁﬁﬁw argecond
benchmark and.the third.bon trad li.yda rnipug 100n£ de in thesse on aék and a
minus 300 33 Olﬂsthgci%' 8db rﬂ"h grﬁ ufﬁ%& METRree HATSIEGES n?a)mk? n%? ﬁrowde a

positions entered by dealers, the matching optimisation matching buy positions W|th sell
positions and being based on the identification of the bonds, the value of the bonds and the
expressed range of values within which each party to the match is willing for bonds to be
matched; and

calculating at a hedge calculating module, from the series a matches, one or more
hedge trades for each dealer for reducing curve risk generated by the matches identified by
the matching optimisation.

24. A method according to claim 23, wherein the indication of a range of values
comprises a single indication for all bonds in the position entered by the dealer.

25. A method according to claim 23, wherein the indication of a range of values
comprises an individual indication for each bond or groups of bonds in the position entered
by the dealer.

26. A method according to claim 23, wherein the value of the bonds is expressed as price
value per basis point (PVBP).

27. A method according to claim 26, wherein the indication of a range of values is
expressed as a percentage of PVBP.



13 minus 800 requirement in the first benchmark, a plus 200 requirement in the second benchmark
and a minus 200 requirement in the third benchmark. These trades are performed in a suitable futures
market as illustrated in Figure 4 and the results of theé@rade communicated back to the matching
engine and then onwards to the traders. The trades 5 may be created and executed from a remote
location from the system based on trade information provided by the system. The trades may not be
executed bpghe systasihizeHcdbwithdpeossaimiedviheraihare dircussiorcthatigaciadendrpasiticss will
have two futures executed against it. As mentioned above, the weightings of the futures may either be
based on P or maturity date. The weightings are used to apportion the Principal to the
10corresponding future. With the appropriately weighted principal amounts known, the amount to be
hedged carfBe cofvBIeEtPThRFeOriinthi BipfitARsWinTaictBe | espierated @ exsddingent agrdsy stem
calculates thgniraighes and the netted hedges but is not responsible for their execution. The system
may send details of the trades

30. A method according to claim 23, wherein the hedge trades are bond trades.

31. A method according to claim 23, wherein the hedge trades have a maturity date
before and after the maturity date of the position to be hedged and the relative amount of
each hedge trade is calculated on the basis of maturity date.

32. A method according to claim 23, wherein the hedge trades have a maturity date
before and after the maturity date of the position to be hedged and the relative amount of
each hedge trade is calculated on the basis of PVBP.

33. A method according to claim 23, wherein the matching optimisation performed by the
matching engine calculates an aggregate curve risk for each dealer generated by the
matching process and the hedge trades are calculated by the hedging calculation module on
the aggregated curve risk.

34. A method according to claim 23, comprising executing the matching optimisation a
plurality of times.

35. A computerised trading method for hedging a position in one or more financial

instruments comprising:

receiving at a computerised matching system, from a plurality of dealers, positions in
the financial instrument to be traded, the positions including an identification of one or more
financial instruments, a measure of the value of each financial instrument and an indication of
a range of values of counterparty financial instruments with which the dealer is willing for one

or more financial instruments in his position to be matched;

executing by a computerised matching engine a matching optimisation on the
received positions from the plurality of dealers to identify a series of matches between
positions entered by dealers, the matching optimisation matching buy positions from dealers
with sell positions from counterparty dealers on the basis of matching criteria comprising the
identification of the financial instruments, the value of the financial instruments and the



required to a third party for creation and execution of the trades. Alternatively, the system 15 may be
responsible for execution in which case it causes the trades to be performed. In the case of the hedge
trades, where the hedge is a future, the trade must bE9made on an exchange. Where the hedge is a
bond, the trade may be performed in an OTC (over the counter) market. As discussed above, the
optimisation process is run may times as new positions are added 20 by traders. It is preferred, but not
essential thaymasheiimearie oiatahieg aptimisation excinpéng corvehedgingsaumd ingttiog fimaisel

cglculated. ﬁ%&%%?s@o%??n%%ﬁ%“% gn the results. of previous runs, but it is preferred that eqch run
discards the previous results and starts again to maximise the chances of the best matches being

made. Many variations to the embodiments described are possible and will occur to those skilled

25in the art withoutakeyiakiiadpyrarhedi@ingcepieulitior: MENEHIOWINESRIige MhatriaheR FOROWNIRYEaims.

hedge trades for each dealer for reducing curve risk generated by the matches identified by
the matching optimisation.

36. A method according to claim 35, wherein the hedge trades required by each dealer
are calculated on the basis of an aggregated risk position for the dealer after the matching

optimisation.
37. A computerised bond trading method comprising:

receiving at a computerised matching system, from a plurality of dealers, bond
positions to be traded, the bond positions including an identification of one or more bonds,
and a measure of the value of each bond;

executing by a computerised matching engine a matching optimisation on the
received positions from the plurality of dealers to identify a series of matches between
positions entered by dealers, the matching optimisation matching buy positions with sell
positions and being based on the identification of the bonds and the value of the bonds; and

calculating by a hedging calculation module from the series a matches, one or more
futures trades in a exchange tradable market for each dealer to reduce curve risk generated
by the matches identified by the matching optimisation.

38. A method according to claim 37, wherein the futures trades required by each dealer
are calculated on the basis of an aggregated risk position for the dealer after the matching

optimisation.



