WO 01/98963 PCTI | BOL/ 01376 COVPOUND ORDER HANDLI NG | N AN ANONYMOUS .TRADI NG
SYSTEM FIELD OF THE I NVENTION This invention relates to electronic

br oker age swewnwwgciand in particular to systens in whi chPCoBIt/Rrparti es
trade 5 anonynmously within fixed credit limts. Such systens may trade
financial instruments such as foreign exchange and forward rate
agreenents. -The invention is particularly concerned with the handling of
conpound orders input into such systens.- @#pound orders nay be nultiple
orders which 10 are subject to a limt or £€ondition or joint execution
orders where a nunbeéO¥BPUNBT GBPER FRYPLEIG INAeANATREHS orRHINe SYEFEHR | |
BACKGROUND TO TEE | NVENTI ON A nunber of anonynous tradi ng systens are known
inthe 15 art. EP-A-0, 399, 850, EP-A-0, 406,026 and EP-A-0, 411, 748 al
assigned to Reuters Ltd disclose aspects of an automated natching system
in which a host comEaberr THENINWENSIGN central database of bids and offers
submtted by termnals connected to the host via a network. The host al so
mai ntai ns records 20 of credit limts between each tradi ng bank and the
possi bl e count er paxei svegtien \ifleRes tta slegbrprify brekeraase sYStamshasd
conputer uses inf omadr@AchTax t1§o cgygtreab dat ahase EquntRkshrtibsdsrang offers
and buy and seII orders based, éf%é %; Crlter a-ng cﬁ |nclude t he

counter party®cred™¥TM*<. ¥ edtodfer Par t3'8r EF T BfY s are
set for each bankiradeedtiancradi n:gsh‘rlumgmtsammctxhes htsteigonputtemgeseadl i shes

a gross counter paddiasd eflide |dgfebnd s . ea@@eDQﬁ@éﬁHf@an%rp@gtlcular
counterparties. The gross counter partY credit limt is the WO 4 f58963

PCT/IBO | /01476 P CaFHdhyitanthmtbagflingnf nFoporprd (Rtdegat Wt 11%0
counterparties. A ducadeystemberinpabndididetd splyaye austubsyd cebetd@hich

10 are subject to a limit or condition or joint execution
orders where a number of orders must all be executed or none

at all.
BACRGROUND TC THE INVENTION

A pumber of anonymous trading systems are known in the

15 art. EP-A-0,399,850, EP-A-0,406,026 and EP-A-0,411,748 all
assigned to Reuters Ltd disclose aspects of an automated
matching system in which a host computer maintains a central
database of bids and offers submitted by terminals connected

to the host via a network. The host also maintains reccords

20 of credit limits between each trading bank and the possible
counterparties with which it is willing to trade. The host
computer uses inforwmation in its central database to match

bids and offers and buy and sell orders based on matching

criteria.which include the counter party credit limits.

25 Generally, counterparty credit limits are set for each
bank or each trading floor and the host computer establishes
a gross counter party credit limit for each possible pair of

counterparties. The gross counter party credit limit is the



tradi ng book, typically the best few bids and offers. These 5 will be
updated periodically to ensure that the trader sees the true state of the
market. A pwabdemeeai th the system outlined above is that pchaseipriasler sees
the bids and offers irrespective of whether he has sufficient credit with
the counter party submtting that io bid or offer to trade. As a result, a
trader can attenpt to trade when there is no available credit. As the
systemis anonynous- the trader has no knawkedge of the counterparty
until a trade as been conpleted and so, when he hits a bid or offer, has
no idea as to whet héninum | sarouRe| y of o eempSninscepexafior rhgtweerd ftwe | ack
of credit. This is gxidLBBIMesfirustrating for a trader, particularly in a
fast nmoving market in ich trading opportunities can easily be lost. The
probl em arises as the host conputer only checks available credit after a
deal has been proposed mndrsfiler29 petmeirilalviiit absgldenta fduddet TBES the obl em

was sol ved in ng?’/t%?cﬁt@%eﬁ‘ogo‘gf 3%%19%&?13/ dEHe b%@@ %%ﬂd@garﬁegs?%%r%?f mihtgge ca

| nstead of displ aying I'ng book, or a par ch
trader, a diffserentvilhdekendaypdperioditahny tte ewsiret thidefhe rrafeeiFepE ds and

offers 25 from coupherfrabt 4183 ¢he Waaiet hey have insufficient or no
credit are screened out. Thus, the trader only sees prices wth which he

knows he can deal. The architecture of the system of W93/15467 is very
different fromthe of theridblénernat’syisteemyatih iosthiasédalosveais3thati $hei but ed

network with a nu i S i r.f . chi credit
limts are st oredngt%‘?eocg?é%\bh%%ggﬁ%@ﬁﬁf?ﬁdfﬁg%%w% &g&’ﬁ_ rﬁ%ﬁé‘g to
whi ch each of a bah®® $uffifdieRl arefih MAFR thpoURbRnBRT oH SBPRIFEIAG PRkt
sensitive crefhit dai@ cdoesreOto keaus Ade BaltS Pbysdrabasiateempbhecact ual

;’;?Ele?g book 1 Segatcadeb%hérp%:h%:r:glitsr %Eo;gvsai_ gb eh%rgg{tk.a Aglt ter Is?sl'gecr)nr _':'LSThe
anonymous- the trader has no knowledge of the counterparty
until a trade as been completed and so, when he hits a bid
or offer, has no idea as to whether it is likely to be

i5 accepted or rejected for lack of credit. This is extremely
frustrating for a trader, particularly in a fast moving
market in which trading opportunities can easily be lost.
The problem arises as the host computer only checks
available credit after a deal has been proposed and =a

20 potential match identified.

This problem was solved in W093/15467 now assigned to

EBS Dealing Resources inc. Instead of displaying the actual
trading book, or a part of it, to each trader, a different
market view is shown to each trader in which bids and offers

25 from counterparties which whom they have insufficient or no
credit are screened out. Thus, the trader only sees prices

with which he knows he can deal.

The architecture of the system of WO93/15467 is very
different from the of the Reuters system and is based on a
30 distributed network with a number of arbitrators which

perform matching. Actual credit limits are stored at local



s distributor fornms a market view specific to a given trading floor and
sends it to the relevant bank node. A different market view nmay be forned
for each tWaaMHgs¥ | oor depending on credit criteria. TROVIBAAETéar ket vi ew
which is distributed to each of the bank nodes is the conplete market 10
view with credit screening taking place, the market distributor to filter
out any prices with which the bank, or a given trading floor within the
bank, has insufficient credit. In additién; the market distributers also
have imted is_credit information, maintaining a credit matrix which may

store a sinple "yaBFRPASE Eﬂl"fhlchd‘?accé’t 8F 3 AP ¥ 2B BPPRS 85 Wien a
match i s nade, t h:enpea:tm!seﬂimmng that rmdyth&enr@dmteéat&ddb&r not dekatre t he

bank node wil |l C { t i L0 see
whet her 20 any pr eV| usi 3 gﬁk?s égd’é%treedl %?cg re"Ja;'Lf/l %r?glénﬁéaus In
particul ar they &¥e Al ?r%#ﬂrét%ﬁ decépe t"ﬁé"%ﬁls’iﬁhﬁtpéd ?@v“@?fketders to
trade which is ad&bﬁpikﬁlt@!’rdﬁm%oa Wb eOFriskl épedlml@rt@ca@lerentiﬁ@&@ of ten

wi sh to place no SO sti d. orders speci al en a
conpl ex 85 i nstr u??@ﬂfs ducsﬁné q: t g s &elﬁﬁggt (958}‘\/\3‘\?,% Ré\tg Eﬁé‘ﬂgﬁkmsnt s).
An existing FRA mma&ehgngysmambsof@hw EBS eadbatrajnRefimarcdgpdnddéngas a

it ability (Gl agfed e Lyidorpe. CORROUNGIR" Uflicer idy bt goMPOUNG
order is a nultiple orde for exanp in a_nunber of tenors which has 30

an overal |l limt déﬁbﬂl@ﬂ—efiotq Fa%|°éhtriesj°?@"s§°ti%r’rstw FerRlete\iarlgtof t he
orders. In the EBSekrRAvixSt eraditheserdesimn takiss Iplaté, sahet ymarrbtwhi ch

b ta;h | WD_01/ 98903
PCT/ 1 50101376  FrRERRere 4y S Bof skl ot el e e oG e o

conduct i ng j oi nt B Eyari éﬁadm@dééooﬂh‘%@lar éhﬁr haws diesh lasutsicight aneous
but and sell orderegpdi ch nust all be executed

In addition, the market distributers also have limited

15 credit information, waintaining a credit matrix which may
store a simple “yes-no” credit indicator £for given
counterparties. When a match is wade, the prices having
already been screened for credit, the bank node will make

a second credit check using the credit matrix to see whether

20 any previously extended credit has already been exhaugted.

In particular they are only able to accept the most
limited few of orders to trade which is a simple order to
buy or sell. In practice, traders often wish to place more
sophisticated orders, especially when dealing in complex

25 instruments such as futures or FRAs (Forward Rate
Agreewments). An existing FRA trading system sold by EBS
Dealing Resources Inc has a limit ability to place limit
type compound orders. A limit type compound order is a
multiple order, for example, in a number of tenors which has

30 an overall limit applied to it which is less than the total
value of the orders. In the EBS FRA system, there is an
order limit safety net which enables quotes to be cancelled

once a limit has been reached.



or the entire deal cancelled. s Wthout the ability to submt conpound
orders, traders cannot trade as effectively as anonynous trading systens
as they aravastiimgrzconventi onal net hods such as voice breokenseimidMile this
is not a nmpjor disadvantage for sonme markets such as F/ X Spot, it is a
very serious disadvantage when trading 10 other financial instrunments. It
restricts the useful ness of existing systens and al so restricts the spread
of anonynous systens into narkets which are-still run using conventional
open outcry nethods. It is, therefore, desirable to be able to provide the
1s ability to handle coMSSaAE 27 dBFELLEH Hhamy REUDe e5idtARY ¥FEewhEoheyond
the very limted sab®tigtned berﬁﬁekécmthoﬁrﬂﬁrdSs mhegéf&trEYtﬁdéHﬁﬁﬂhea@n FRS.

tradi ng systens. SgJ multé{BeYous E%‘H\%ﬁ g li“_%r 5ncffhl %Egn %}Glo%}?t hxeech?ﬁ%nti on

to provide a tradi ng sSys “Ca RS ut by
traders. It is a faortiberestiipeoieafiheariastéadi on to provide a system which
can handl e joint execution orders. it is a further aimof the invention to
provi de a systemvvhlch can handle a range of limt type orders. 25 it is a

still further 5ai mof tHEPAVeRES é‘ﬁl%btprB\ﬁ”d’@“ EoBDUENPTHFTEN tERfders
synt hesi se curr encyampair t1idecas ea.fmbtlpewnars A BR6Ss Leaaurtg Ei?@féﬁlssalé']t hetic

prices. WO 01/ 9896&%@%&@%{,}81%@@ nfi %n‘godl Nt ovm_ eebl nventi on
ra

provi des an anonynobu SyS R ¥ nahcicarsi Bt Fufent s
between traders cHrige shiggia nebmmﬁ]%ﬁﬂmanmgﬁoﬁkr fsome tmaghsrd BEEMQ

el ectroni c messagegs Eﬁxpéwtal it ¥sof vhraden;bes Hibadwintise SnERPIBalSH to the
ener at | ng el ect [oni c or der nessages

conmruni cati ons net ? %e 8 T

i ncl udi ng bi d®and/9 e5f BPOGHYer BS MG FOr LEoTRRTAECER FBR “tsﬁf‘élrterséo%‘cr of

order information exietéhyegstegnmeod Ress Ofstshdtth phelrsplredd odf arrgesus nput
systems into markets which are still run using conventional

open outcry methods.

It is, therefore, desirable to be able to provide the
15 ability to handle compound orders in anonymous trading
gystems beyond the very limited safety net type limit orders

presently available on FRA trading systems.
SUMMARY OF THE INVENTION

Tt is an aim of the invention to provide a trading system

20 which can handle compound orders input by traders.

It is a further aim of the invention to provide a

gystem which can handle joint execution orders.

It is a further aim of the invention to provide a

system which can handle a range of limit type orders.

25 It is a still further aim of the invention to provide
a system which can synthesise currency pair prices and

permit traders to hit those synthetic prices.



devices, for exanple trader term nal over the network. One 10 or nore

mat chi ng engi nes are connected to the network for matching bid and offer
orders, iAo the systemfrom the trader terni nal ECTAHROHEE chi ng
engi nes al so execute deals where prices are matched. Market distribution
means are connected to the network for distributing order nessages is to
the trader termnals. The nmarket distri bution nmeans are responsive to the
price quotation nessages and the matchi ng® engine. A plurality of trader

terminal interface megys. iy BOYdede E%Ptlér?éﬁgvlfésmaﬂagné hegace

means has connected thereto trader termnal's representing a one
trading 20 fl oor tkedinoransheeafepnteAdipd s Ebpancdpdeinsiid®s8es P Weebne or

nore mat chi ng engirg@srAB6hdAki s ANtdtinal étoak ﬁéltsbfu €or Mrdabunigssgges and
deal information mssswgl The trader t er m nal

estothetradgﬂggl te;i ﬁ 20
interface means &HGCEIE-GnEeSHor & RAFEHILTY BhoFHRsS™s GPF 180 RpPi se
means for mat chi mgnﬂécmddt@mmcumgmac;ﬁmalnettwodﬁ danhkécv:t gederaingher ei n

al | of said Iinked OLd8LS, A flddihs eHRGUEEL L@@eatnta%rq;ff@@l &Cdfeffg One

enbodi ment of the i1 nvention provides an anonyrious tradi ng systemftor
tradi ng instruneffs E@F\Aééﬁm‘fqd&é%%%n Ednpr Féi“?ﬁj LA Sk FEoFrafdrei nput
devi ces such as tkadefed 3&&nerdﬂnaabs,ofa saeam@lkrmldyroifercsmeeacﬁpbtoker

conprising a mat hln ine for d_of f qrder tered
into the system a go gx’écu’famﬁlgatr errmén"fla):L1 ars gl?ee ?%?1 “Mar ket

di stri buti omo neams dpset mabahengnegtsbnes Cﬁr@eponmsé ges the mehderk tferm nal s.
A plurality of tﬁré@bﬂﬂqgamatéld\%@%m@yr%§%3 Pﬁ}%é %1_60%37 Gysbem FrBmeach

connected to a broker and provi de an interfa bet ween a_tradi ng fl oor of
trader terninals 8fd tReeHr i@ 2215y V\TﬂecH“attﬁalrf‘-’r aSRHGERGEREC | FEHfiect ed.
At | east one tradehyg dgert pahces Reebnalkdred oMatketh distridut domeataad S

| notude eans T ol MRl GI00. 208 BXCELUIAE Y BlatPIBai Bradl ELRAMP! ! ST NG
a plurality of i ers, erein all k
15 to the trader terminals. The market distribution means are

responsive to the price quotation messages and the matching
engine. A plurality of trader terminal interface means are
provided. Each trader terminal interface means has connected
thereto trader terminals representing at least one trading
20 floor for communication of visible order messages to a one
or more matching engines and for communication of visible
order messages and deal information messages to the trader
terminals. The trader terminal interface means and the one
or more matching engines further comprise wmeans for matching
25 and executing a plurality of linked oxders, wherein all of

said linked orders are either executed together or rejected.

One embodiment of the invention provides an anonymous
trading system for trading instruments between traders
comprising a network of order input devices such as trader

30 terminals, a network of brokers, each broker comprising a
matching engine for matching bid and offer orders entered
into the system and for executing deals where orders are
matched. Market distribution means distribute visible order

messages to trader terminals. A plurality of trading agents



of said linked orders are either executed together or rejected.

Enbodi nents of the invention have the advantage that 10 they allow joint
executi on omaer®sd® be handl ed by anonynous tradi ng sysPEWEBIITHIG ability
is not provided in prior art systens. This enabl es anonynous trading
systens to be used for nore sophisticated transaction types than is at
present possible and al so assists in making autonated or anonynous is
tradi ng systens viable for trading instrunénts wher e conpound joint
execution orders are conmonpl ace. in greferre enbadi

i nvention, each of 8¥% 2Py GE%?%‘:"*Sﬁdtf’r ad o4 g 8At sPEDT Sctagdl’ilheéc 8?%
i ncl ude the rreanSba‘anreeﬁaa chriadfn@rflocex esfuticader] oeriineXecand dhe drdées. 20 in

a preferred embodi gg tnidh ees‘?f%?l% L%&{: far o O\E\l}% édng AtOIll’éTasgxgﬁéltl on

orders is divided tmeen t gent to the order is Input
and the broker to ty#iish egeant tedi ﬁ’@ea@@ﬂerl §°cé7Hh@'€té‘H igorerneskedut i on
orders are al V@ys Bﬁélﬂid%dméa?né'“ﬂo‘i watemr@r %nﬂloéxé&u&kﬁ)i ejdimc2exehitabnt r aders

in the system referred, that the sl.sten such at they
remai n avail abl e f8’r" %&tﬁ?ﬁﬁ’f@sn?gf pifﬁta&ﬁtﬁ’ é’fngitrn?(l Fr“'y %‘8593} Fé{l The
tradi ng agent recebfesasd| dinktedexediers onror dirhefrr Cﬁnecat¢¢ atlegetherl pusses
that order to the gg%dﬂ g engine or 30 broker in a joint execution order
nmessage. This will cate the orders to the broker and will enable the
broker to determine that all parts of the order nust be executed WO

01/98963 PCT/ | BOL/ 0147&mb?>dnhéait@t by. t¥ iaosmieh i wiveofheasdvapasde ahat he
order the broker i1 nd,.to .the tradin gent e j g that
the order i sl‘éxec\é\%‘ gfowl'ﬁ 5 5 'ia?lugtlé)ae% Toes nogged;%%u}t)}eg%@toggder

i mredi at el y but waktsdimgt é¥stamk. gfhishabsldpar b8 @obrrikavddgd conprid B8gtt he

joint execution order, ke fﬁ%&%c%éﬁé% ahdBnoh$ trdBidd sQ¥ests 2bl v deak
nessages have been teceived fromthe
for more sophisticated transaction types than isg at present

possible and also assists in making automated or anonymous
15 trading systems viable for trading instruments where

compound joint execution orders are commonplace.

In an preferred embodiment of the invention, each of
the brokers and trading agents connected thereto include the
means for matching and execution joint execution oxders.

20 In a preferred embodiment, the responsibility for
handling joint execution orders is divided between the
trading agent to which the order is input and the broker to
which that trading agent is connected. Joint execution
orders are always handled as hits which are not visible to

25 other traders in the system. It is preferred that the hits
are persistent such that they remain available for matching

if a match is not initially possible.

The trading agent receives a joint execution order from

a trader and passes that order to the matching engine or

30 broker in a Jjoint execution order message. This will
indicate the orders to the broker and will enable the broker

to determine that all parts of the order must be executed



broker for all of the orders. At this point the deals are all conpleted

si mul taneously and the joint execution order 1is |logged to the trading
agents di SWOOPPE6Y to deal 10 conpletion, credit checki mgrmymoiake pl ace at
one or both of the trading agent and the broker. If insufficient credit is
avai l able, the entire joint execution order may be cancelled, or if there
is sufficient credit only for part of the deal, the entire joint execution
order may be reduced to 15 the anount, of 7itnh proportion to the amount, of
the | owest of the orders that may be co eted. The invention al so

provi des a systeri’1°éﬂ'ﬂlyrre9ﬂo%?“\p&?t1$’r Sgl%ﬁ%%f’ﬁeﬁf}%oﬂ@%ﬂ &bk yoketes.

Wiere deal abl e priilBssendr o avaidxalley keent WonsssabeMmMAIRAL 1y tEAREESI NY &
first and 20 secoggecurrenc |rst and third currence))/c&ﬁprl ces may be

synt hesi sed for transact  ons t"E'S’l%?vveen °t HE93 8 FIF AP hiPY Prehf§. Thus,
an addi tional curoréecymaiiatedyshyunt welissenkil Frhoértshenmayparapatoddeyssi bl e

hit orders t9 hitooRpi83g0nd 9§1n§¥ﬂ£ﬁ§b§%4dgyrarr§né§éog@ lgle,T System

enbodying the 25 inyention treats a hit orde a sy nt esi'sed price as a
joi nt execution CBRpbRECBIRIE SRR deFraRss lhf“’? rﬁe(?naﬁe‘é‘?ﬂd’éfi £5gt the
transaction in theokér storohll hef ater endarspart scHisOpbinhitel ddedssupéhetic

pair was derived d r nsaction in_the second currency
pair from which aﬁﬁ] c%lgg:/%shse%n%t&aeloﬁlg s de I:Qe veq. ™ C%}(()ercélllgn%n t Oléleﬁl s
aspect of the indéntiogaean t@no‘ﬁ'quﬁﬂsadlflﬁacﬁgﬁgt%ygﬂélm i $rpewvidedehbr

tradi ng synthieti GofpldtQBaY crlakt S:h'&@fcﬂ@eﬂai rtaﬂerpiaeeratr bRk G Bodll yeal ity of
order input WO O 9896 .PCT/ 1B 110 devi ¢ f or exanpl e_trader

47
termnals, a net woF K- SFAZET ﬁﬁ?r}’ ke’éa(,xﬁ f&ﬁu(f'ﬁllﬁberé:nﬁ?‘?@tnﬁ?chl ng
bid and of fer ordeatlakdet eretk | retnolrdne ioyst enxacdt Bxecwirday degl sbehere bid

and of fer orderg,hana Aeed TRIGREed. 1éV§££<ﬁtc19h§tc&bHyé IR 'E%@“Eaéc of
dlstrlbutes|nformat|onrelat|ngto bi d derst
the deal, the entire joint execution order may be reduced to

15 the amount, or in proportion to the amount, of the lowest of

the orders that may be completed.

The invention alsoc provides a system and method for
providing synthetic dealable prices. Where dealable prices
are available for two currency pairs, comprising a first and

20 second currency and a first and thixd currency, prices may
be synthesised for transactions between the second and third
currency. Thus, an additional currency pair ig synthesised.
Traders may input invisible hit orders to hit prices of the
synthesised currency pair. The system embodying the

25 invention treats a hit order for a synthesised price as a
joint execution compound order and divides it into an order
for a transaction in the first of the currency pairs from
which the synthetic pair was derived and an order for a
transaction in the second currency pair from which the

30 synthetic pair was derived.

According to this aspect of the invention an anonymous
trading system is provided for trading synthetic currency

pairs between traders comprising a plurality of order input



the systemto the trader termnals. Aplurality of trading agents are each
connected to one of the matching engines and provides an interface between
a trading flwonvsbsssaid trading termnals and the mat chirggAseigiisve t o whi ch
the 10 trading agent is connected. Means are provided for synthesising bid
and offer orders for transactions between a pair of currencies having a
first currency and a second currency frombid and offer orders entered
into the system for transactions between-a currency pair having the first
35 currency and the third currency and bid and offer orders _entered into

the system for, tr8REERaSobF BETTREEN2AET SPEMRRLSpaft PERRA YL B25BE0Hd
currency and a thi efigbissl, eagsh mdteningysigene fuacthirg podpndsestareanirat t he
mat chi ng engines angoJde ;hEAN0 B9 Sng OIASGLEL, LABT L1 ndBr IRIGRI NG and
20 executing joint execution orders conprising a plurality of [inked
orders, wherein al PEEEr tAvEeks nhase Speieptehed o Mprert AREBEIAWEACR JWfBMRer or

rej ected. The ¢radigngeAaents fntbbhtiioni RAbYGEy MBaPS fal eorvtebtadigia bid or
of fer order for a i:Eransact|pna{__hlg sai d synthetjic cur enﬁ?palr ncf.o a joint

i
25 execution order TFEBNPECERNY dfSoFREFT | THREARH ot Mt REFaiFY FoBi T EPng t he
first and third cuegemcyaancatheopasctedconpne sifnthd hetgemgnehagings tshir d

currency. The abi| Ly {fSYal NGRERELUMRNCY, PRI 3008, t Ao adanigge of

i mproving the flex |Y'|ty of the system an 30 also of increasin

liquidity in giventeatimendrrparals. 3R fhehBptdypacenging hel | FRACHt itHR

enabl es the awf omateslirer ageRyMads édradbids.SYyRELdB t arbangidcvritiédn tfokype

orders. According to thi.s.as%egt o) Pe i nventi.on a trad"gn(g1 system WO 01
14. rangacul S et

/98963 PCT/ | BO1 lof%télesém%%npr i 65 %3 %’1 qrafit 9’°5f order “Tnpu eVIces

such as trader ternPaat fapdreengdéesndieiing DHridker scurEgety Bmdkarsesonpri ses a

mat chi ng engi ne fopufRLEY BEbbindaant QFf&r cPELRN SneM&EN ¢lto itAEOsfdienSySt em

and for executing deals where prices are . ) )
for transactions between a currency pair having the first

15 currency and the third currency and bid and offer orders
entered into the system for transactions between a currency
pair having a second currency and a third currency. The
gsystem further comprises means at the matching engines and
the trading agents connected thereto for matching and

20 executing joint execution orders comprising a plurality of
linked orders, wherein all of the linked orders are either
executed together or rejected. The trading agents further
include wmeans for converting a bid or offer order for a
transaction in said synthetic currency pair into a joint

25 execution order comprising an order in each of the pair
comprising the first and third currency and the pair

comprising the second and third currency.

The ability to synthesise currency palrs has the
advantage of improving the flexibility of the system and

30 also of increasing liguidity in given currency pairs.

A Further aspect of the invention enables the automated
or anonymous trading system to handle limit type orders.

According to this aspect of the invention a trading system



5 matched, and market distribution neans for distributing price nessages
to trader termnals. A plurality of trading agents is provided, each
tradi ng ad¥éM1"¥ng connected to a broker and provi di RETEMOVHEBr f ace
between a trading floor of trader termnals and the broker to which the
tradi ng agent 10 is connected. The tradi ng agents each further conprise
nmeans for entering conpound orders conprising a series of bid or offer
orders and a deal linmt, when the sum of %he orders is greater than the
deal limt, and the brokers ea fQr cancglllgg he orders

in the conpound ST®&SRhch plu’éa{?} Ya‘ggl?ﬁ e’éd‘ﬁlg}lg RS fs t%as been
execut ed. BRI EF DESCRRPF| £ am<EMBriDRAVPNGSrAn Eardiodrdesyt colpxtikes ianvent i on

will now be descpibgdng ngl%y fgi ﬁa&%ﬁmge ml YnaPFeM LBaLES QEeDEg to the

acconpanyi ng draw ngs, “i n whi ch igure 1 is an overview of a trading
syst em enbodyi ngm"c%éﬂﬁen\?é(ﬁf—‘?‘brﬁndFlf@ﬁr%"efu'%h%%\rsd‘ﬁ“}é PRe%E GFrifeSstfes when a
new quote i s suldiddead iandat harsg«st@iﬁtrlfbwoa Jne@d@pi bs Bhecqibadied i on of a
mar ket view to 25, traders: gure 4 shows_the ro of nessages when a

trader subnits B Bly me?sgs%ﬁﬁ or%lralder Fgure: shoﬁ/s THE | w of “HEssages to
updat e broker ne%SZSf oF | mwivagedy bayh ctrraémg ageerbeigg ®ingeetkedstelfows t he

f1ow of rressagesbmﬁs} §n@'b95@fd1n@0<ﬂ'l Eh@&ﬁcew&eeglageffdl stiys dhe deal
execution process; %ure shows i mt t%/‘ge ar der ; 81/ 98903

PCT/ 801/ 01470 tﬁ%ﬁerﬁ §hrEadss ?m\é:ha ‘P#‘%]ﬁet*- PBHGR dieie ftaP‘FJd\ﬁ A8 nunber
of mat chesio Fi gls eohBestmirsTize tiradingt ygteraeh abrthies cmpelss noms

for entering compound orders comprising a series of bid or

offer orders and a deal limit, when the sum of the orders is

greater than the deal limit, and the brokers each comprise

means for cancelling the orders in the compound order when
15 an amount equal to the deal limit has been executed.

BRIEF DESCRIPTION OF THE DRAWINGS

An embodiment of the invention will now be described,
by way of example only, and with reference to the
accompanying drawings, in which:

20 Figure 1 is an overview of a trading system embodying
the invention;

Figure 2 shows the flow of messages when a new quote is
submitted in the system;

Figure 3 depicts the production of a market wview to

25 traders;

Figure 4 shows the flow of messages when a trader
submits a buy or sell oxder;

Figure 5 shows the flow of messages to update broker
nodes following a buy or sell order;

30 Figure 6 shows the flow of messages when a broker
modifies a quote;

Figure 7 shows the deal execution process;

Figure 8 shows a limit type oxder;



Figure 11 shows the submi ssion of a joint execution 5 order; Figure 12
shows the nessage flowin a joint execution order when both |egs are

mat ched; Fi g ®oddszshows the nessage flow during executi earagelats7g oi nt
execution order; and 10 Figure 14 shows the nessage flow at the conpletion
of a joint execution order. DESCRI PTI ON OF PREFERRED EMBCODI MENT 15 The
present invention will be described with reference to the dealing
architecture illustrated in figures 1 to-610and which will be hereinafter
descri bed. However, it should be understood that the invention is pot

linited to that archi tBerEee BIWScRIFH b EYPHIPEERE AP RIFh T Eidn§ous 20
tradi ng system Fogawtaeple, it could be inplemented on either of the

Reut ers and EBS Deal i ng_Resouyce ri_or. art t n ' rt and
referred to earlier. T élgélfsg{()r Sﬁ?‘% Br% méfaﬁ}ég%%gﬁgeg?n#o e © g%%‘%?ﬁga

provi des a pl atform f orFiguadi by shows etist suheismionof ny J2BL| A%EFEARAts: FX
(Forei gn Exchange)  3pat., FRA's, and Forwards and al so FX Forwards, CFDs,
short-dated governnment ‘and/or central bank paper, comnercial bills, CDs,
inter-bank deposits, COWEECIaENYERe Te858ES SIAY LSt 17 i e SFRITER,
swaps, options ando¥@dy @Men tiichoreggbste watdasst;s on t hese 30 basic products.

These are all referred 1o as financial i u 14 0BRY.2khse Jresused
for trading non-fi nanci%{gurﬁr%‘dﬁé 'S %%ﬁeggéieo%?ﬁesg. VWO Oi/ 9896%

PCT/ | BOLl/ 01476 - idintTeadewisiontondeademdt ermminal s are connected to a

comuni cati ong, network whheh 8 lsa¥ss ehecld-eabe MRGSaYehet omphet passed
between term nals. These nessages iacl ude the subm ssion of quotes and

hits which are thef PISSe*GHHT S88ch of a plurality of broker nodes
t hroughout the system

DESCRIPTION OF PREFERRED EMBODIMENT

15 The present invention will be described with reference
to the dealing architecture illustrated in figures 1 to 6
and which will be hereinafter described. However, it should
be understood that the invention is not limited to that
architecture but could be implemented in any anonymous

20 trading system. For example, it could be implemented on
either of the Reuters and EBS Dealing Resources prior art

systems known in the art and referred to earlier.

The electronic brokerage system to be described

provides a platform for trading at least the following

2s instruments: FX (Foreign Exchange) Spot, FRA’s, and Forwards
and also FX Forwards, CFDs, short-dated government and/or
central bank paper, commercial bills, CDs, inter-bank
deposits, commercial paper, repos, interesgt-rate futures,
swaps, options and various tailor-made variants on these

30 basic products. These are all referred to as financial
instruments. It may also be used for trading non-financial

products such as commodities.



A quote is a bid or offer order submtted by a trader to "nake a market"
and is distributed to other traders as part of a market view. Quotes are
thus ordeMO81{989Bl e to other traders. A hit is a buy oRCEBMOIgIder
submtted by a trader 10 wishing to create a deal on the basis of a price
di spl ayed on his market view derived fromone or nore quotes. Hts are
orders which are invisible to other traders. Thus trader term nals provide
a means for inputting orders into the sySttem The trader terminals all ow
traders to input is ders mapual A trader ro ramhlstermnal
automatically to sub%r ?gerr? orge?trc?)rﬂ\?:re ttﬁrmrr%arlketgré;ac gaected )i a8

condi tion. O derewmayitrtisapmetwerk altichat}loat| glégtgpniamesasyes o ons

deal i ng system phe, LQERULEFwdnadiaREli S¥S efnate F{nQéHa%eé Qﬁémfdesq_%ea 20
plurality of trading agents 10 each connected to at ['east one of

plurality of broR&EmadtRYs °f2aueteeh 2R dufi b5y YBidhtars Eh%rhéDaﬁﬁ%t‘?'nsmbeV\hl ch the
trader terntnal seaa®COSSa thlaralitgdongordket ebdast Bhroghwen tﬂ'ﬂ’eadﬁsﬁtéxer m nal

bei ng attached 4 ‘Elt"@% or mr.e t%aghneq_, %g(a?%fs%b@ énéglq%rc é}alt (not

shown) may be work ons or her gure
generate and subtnake &|wsrkethiaadpig éestﬁmlﬁﬁiim ﬁé%%@ésdﬂ?cﬁacﬁaﬂrg b| d
and/or offer prdf.C%Smaﬁé&t 98ednd oRbEeY SirbUsihal b¥addy wgi'blléseo%tkér

speci al i sed ke t.0. commu ew data,. 30 i nc]Judin
e g amsot PRk et o BhEdr g SRbet B D rie HoAre. he
comuni cat izon i swistwad|yo leyeati sphegl lout thowWasial s aberbge @isptaved t he
information, voigey lﬁy‘q{aﬁ.%%' i8¢ é%&*ﬂ@éd“ f%%m W:% Q:a]r.j %@:‘?@%ﬁ@&' BQics/ 01476 -

12 Traders are typica grouped as, pa financial 1nstitution, such

as a bank, whi chP%r r%é% t"’f“ef’d’erasreasmﬁéﬁbleoft"a YthgH; G5249%Sor . HYEr adi ng

floor is a groupcidekr ecliital sl pEdetrids @ATaBatd HokOlnfittand radieng fdteor

adm ni strator Vw“he system. The trader terminals allow traders to input

15 orders manually. A trader may program higs terminal
automatically to submit an order once the market reaches a
given condition. Orders may be submitted automatically from

an institutions dealing system.

The computer trading system of Figure 1 comprises a

20 plurality of trading agents 10 each connected to at least
one of a plurality of broker nodes 12. Each trading agent

is the means by which the trader terminals access the
trading system with a given trader terminal being attached

to one or more trading agents.

25 Trader terminals (not shown) may be workstations or
other computer terminalg configured to generate and submit
electronic price quotation messages including bid and/or
offer prices, quotes and orders (usually through use of a
specialised key pad) and to communicate market view data,

30 including price and amount available, for financial
instruments to be traded. The communication is usually by
display but could also be by printing the information, voice

synthesis or otherwise.



5 allocates credit lines for the trading floor against other trading
floors. The market view for a trader, or group of traders, is the market

i nf ormat i on wWgeises3 vol une, etc.) that the traders can PEEBNALLITS ef | ect
the market. The narket views are preferably pre-screened for credit 10
conpatibility, as described in W93/ 15467 the contents of which are

i ncorporated herein by reference. Thus, traders only see displayed quotes
with which they can trade. As well as extending credit to a trading floor
credit may be extended to a bank as a whol e (many banks have several is
trading floors indifferent |ocations), or to an individual trader or group

of traders. Credit may hacg epdedriiamy Neroupaniusagas Wioker dman
IS _proce

trading floor or froman individua Th i scrlbed
in detail |ater. THeSGEFEEEMR-i §“‘§ha§rfoﬁfﬁ‘ﬂ’gu§’hf?}écﬂrﬁ "' ]éamAN: A %\%ﬁcggt he

mar ket vi ews produeedc lt;taﬂhfg breker sAcorgiing e Ljppi cks andrommﬁntréldﬁff@r mat i on
Wi thout identifyi ”Qmi he O g: g%rélh%f er:lca%lngh?l&rrl Q%l:ﬂ'S%Pé%@h&or

avai |l abl e bi ds and ers e anounts avall able_at those prices, are
thus aggregatses oblinvatos frﬁ?riét qugeestoroshy YHReigmdiles” &fgaiﬁs'bé’rtpfiﬁs
satisfying the precssdi@gnsdRdlt el h@fier di&r foRCd Udeder n oicheraggopegat e

price displayed. The market vjews roduced by. th r oker, s us differ
fromone trading FFO6™ St ol@nbthdP* g@be r(ﬁ%ma P 91 Pl 05'1‘9 dilip

BTt N8 T edit ‘ocation. The
tradi ng agent nodetmtovtmlaeg:rséem fo: 22241 tS@ea’thiecﬁﬁléct 3bhe r‘&%ﬁkﬁé fl1 388 or

group of traders. sgz;g&sceargnc%xté%m@ F%%r@@z@&ﬁsfbﬁ tieanet wor k
for each trading vvo station etin r oduci n%PdeaI gket S

and WO 01/ 08088 PCYPNBGIPBILTYG 26 ASFCTHBr iR WP?{%{% 81 oriec SP HRS
information for traﬂmaremrpambam@@entbma@eemm corimect ttagieat | east

one broker node to fCCESS th noq,_egy%g,[nwhﬁ\cgr% b tragder Hermnals

thus connects to a°fta er?gdésgpe alyeﬁo 0 access
welT as extending credit to a trading floor, credit may be

extended to a bank as a whole (many banks have several

15 trading floors indifferent locations), or to an individual

trader or group of traders. Credit may be extended from the

bank as a whole, from a trading floor or from an individual

trader. This process will be described in detail later.

The system is an anonymous trading system in which the

20 market views produced by the brokers comprise price and
amount information without identifying the source of the
price. The prices digplayed for available bids and offers

and the amounts available at those prices, are thus
aggregates of one or moxe guotes. Only the gquotes of

25 parties satisfying the pre-screen credit criteria are
included in the aggregate price displayed. The market views
produced by the broker nodes thus differ from one trading

floor to another depending on the credit allocation.

The trading agent node provides sexvices to a specific
30 trading floor or group of traders. These services include
providing access to the network for each trading work

station, completing deals, producing deal tickets and



5 system Each Broker node 12 provides the basic order matching and price
distribution services. The Broker nodes are arranged in a structure called
a Gique MRBYMBch enabl es faster communications rout PEFIBOt@I4TOW Ng very
specific but 10 sinple rules. The Cique Tree is a network structure where
i ndi vi dual nodes are grouped into Cdiques, and the Ciques are then
arranged into a tree structure. Each Broker can be Ilinked logically to a
nunber of Brokers, which are referred tot3as its nei ghbour Brokers.
Communi cation between .Brokers is.is_on an equal level, with no "up" or
"down" directi onm?hntatlﬁén%eg‘%tr%lcf‘ﬁ FR2 Bt otiREmRE IR i Pureraerthere are
three Ciques; Ehelt Hrefimg abynthmokermist?2aonrk?2b andtlleastt baé drokaed by
brokers 12b, 12d er@n t . rg@g y br,0 1 Q_.and 12g. It
noée.2 té Qcégsfs G lﬂ%ﬁlﬁé) A eR.i n%\‘%{oap %E.‘E %ra %rwi I

w || be seen that brokers 12b and 12e are ) i ques. be
appr eci at ed t hat FeTHP228 UG COMRGEE skurdFFRAINEMIERE 19 e acessanphe i s
illustrated.s | n spstagi.i ce the network may be very nuch nore conplex with a
| arge number of cliques. 25 Wiile Trading Agents nust be connected to at

| east one Broker node, they are not nenbers of the Cique Tree, but

remai n outside the stFamt BrekerAnddedingrAgaet denbesiecriier nmatkchipd e Br oker

nodes wi Il recei ugampkiéo! g;aelbuoloAEES)iceBl | 68 sEYRL: L hGUAN Lhe pri ce
ralTy

information fromdifferent 30 Broker nodes can be substant e sane,
the information 2HERPIE 12GePYEFGIedFt e et Chinmer Teass whichezabhes Agent
will send a givefiastedicngnorideridre enhyimgneffliekeng nady. sYExFLIBA63
PCT/| BO1/ 01476  5irfthe Fifed.SF MBLOkEe BOOE 1c5,UntdoLR dsseribe a comput er
arranged as a physical or laogical node in a conputer networ provi ding a
br oki ng functi on*H1dIPa%iRCIBF AGHhFEPURRS iLBkC | G icupe sndr Py Bt es,
provi di ng the quate€shkes dvradgésd inBo a tree structure. Each Broker can be

linked logically to a number of Brokers, which are referred

to as its neighbour Brokers. Communication between Brokers

15 is on an equal level, with no “up” or “down” direction in

the network.

In the embodiment of figure 1, there are three Cliques:
that formed by brokers 12a, 12b and 12¢, that formed by
brokers 12b, 12d, 12e and 12f and that formed by brokers 12e

20 and 12g. It will be seen that brokers 12b and 1l2e are both
in two Cliques. It will be appreciated that, for ease of
understanding, only a simple example is illustrated. In
practice the network may be very much more complex with a

large number of cliques.

25 While Trading Agents must be connected to at least one
Broker node, they are not members of the Clique Tree, but
remain outside the structure. A Trading Agent connected to
multiple Broker nodes will receive multiple sets of market
prices. Even though the price information from different

30 Broker nodes can be substantially the same, the information
may be received at different intervals. A Trading Agent

will send a given trading order to only one Broker node.



5 the formof a market view and matching quotes and orders. The Broker
nodes in the described enbodi nent also perform further functions, but
these are naompssenti al features of what is defined as ECBIRH@BIhode.
Thus, the broker nodes each provide a matching engine zo which is
connected to the network for matching submtted bids and offers and, when
a match is nade, for executing deals. They also performthe function of
mar ket distributors distributing prices néssages to the trader termnals
in response to the price quotation nmessages and is the matching engine.
Wthin the context of the present invention it is preferred that the

mat chi ng and mar ket  ditsier ikbut | rokbumoddeons esedl dowalbgegwmwitcedai pontdy&ehr oki ng

node but the inventi on &s egﬁ)?‘gflsycagpg% 1% blg Lﬁd§¥ﬁt£%§mb££ew&ﬁrorfc he

functions are separ FEI%E Y ographically 20 and/or logically
separate |ocati onsprmdemr@pbﬂeo@ﬂgsﬁ}@ﬁthon syDreebisis MpEipgsAe7ciB dFred to

earlier. The Brokefpdodes:ay beequaslest Ope@@ifalﬁé hete qaBtkgesd eradershensane
functions. The arrangenent of th

0sition,i
transparent to t het#t Jie&R ﬁ%oaeénarﬁw% %rh({ WE@%&‘S& %%swaél%o&fd %ﬁEI r
nei ghbours. Each ané(e!roneﬁlenodeasmmjw édgeripkdattbodidents dlgot prrfparket ,

and s able 10 MALGH;QLIRLS: 3802 OYle AhdslCU- ABe SURYLELL £l ceuAChs Br oker

node mai ntains a fu&1 ist of orders in the market, it is therefore able
to custom ze markevhati dnsdefinABerfed BYPRERe"! Tradi ng Agents and is able to
react faster to market information as soon as it is received. WO 01/ 98963
PCT/1BO1/ 01476 - 15 To understand the purpose of the distributed broker
node arrangement, pricelhtisst thebicploer andesieath eoxeride Gnmak¢tingneRgipe

described wi th, ref gﬁf&c%t QOB;.';&UJeQ 2o dhe feabrpresesst Begignsuvhidteane or

nore traders 5 submtting orders into trader term nals ﬁr} %;ggétllna a

bids and offers and, when a match is made,
deals. They also perform the function of market
distributors distributing prices messages to the trader
terminals in response to the price quotation messages and
15 the matching engine. Within the context of the present
invention it is preferred that the matching and market
distribution functions are amalgamated in the broking node
but the invention is equally applicable to systems in which
the functions are separate and performed at geographically
20 and/or logically separate locations. An example of such a

gystem ig W093/15467 referred to earlier.

The Broker nodes are equal to each other, and perform
the same functions. The arrangement of the network or their
position in it is transparent to the broker nodes. They

25 only need to know about their neighbours. Each Broker node
has knowledge of all orders in the market, and is able to
match orders as soon as they are submitted. As each Broker
node maintains a full list of orders in the market, it is
therefore able to customize market views as needed by the

30 Trading Agents and isg able to zreact faster to market

information as soon ag it is received.



dealing request froma trader, with instructions to buy or sell wth
specific restrictions, such as price and anount. A quote is a persistent
order thaWa®#8l4s available in the systemand is distRGTIBIEAN4HS part of
the market price 10 information. Quotes are used to "nmake the market", and
are known to traders as bids or offers. A hit is an order that has
"invisible" and "fill or kill" properties("invisible"). Hts are not
distributed as part of the market price: A hit does not remain in the
system if it can not be dealt when 15 entered, it is renoved. An O der
Book is a list of allTahmdgyatdngbltieopdaosei AL the dmtkébuted prekathe Quot es

are the only avapb@blberfifigese, pbie 8OOk 160085 had Heal drdcthicAin 0L €S. The
Quotes are arranged in a queue in the correct dealing order. The sort 20

order of the queB®’ MgyIGSTHFPrE WP FRIehPCe rdfhg ™S Ast rument s. The def aul t
sort order is by price and time. In the system each Broker node naintains
a conplete list of all available quotes. In a systemsuch as foreign

exchange there will , Thef fégali \eyogeshebeginshouks, amse whowirrg terders to 25

buy and the Ot hefush@wWiRg BLEEIsS rRoSekhderd NEeiB88gEe Ad O¥ddY tike Systemis
descri bed by nanmed _ nmessages, each car rying agpropri ate gara ters

t hroughout the PREXMGEKTSHHE ptoTLEs tHIFubit 't iTRGERGIGEE (HEPEi X ent
order) begi ns wheell withdspepifyentestetatiives, | sdr aat powef aainagouat t r ader

workstation that, ,}Jt@d% ahgé;éi%%uﬁé bk Ak Q8. e alfadingnhgent
then starts the qudote subm Ssion WD 01/94963 PCT/1BOL7 01476 - 15 process.

When the Tradi ngSYRet 36Celsy cdisthéPeirst & i Basr aft i 61 f1ekeE herifader

workstationo it whidrmateaie adstesnBidtuged o CRAkEthel Mirkehe, Gat gxe It Wil |
then send a Quot Sulgm{: Nessa ebt.l8§theol§;foker Angcllle that it.1 tlgannect ed

s
to. 5 The Br oker%ﬁoo e i FToVArT Falfdotne §G5Te add "accepf™i ¢°9F U3 id. This

first Broker nodeas Hanvisiddieleand Néiljuorekill” properties (“invisible”).
Hits are not distributed as part of the market price. A hit
does not remain in the system; if it can not be dealt when

15 entered, it is removed.

An Order Book is a list of all the available orders in
the market. Since the Quotes are the only available orders,
the book consists of a list of Quotes. The Quotes are
arranéed in a queue in the correct dealing order. The sort

20 order of the queue mwmay vary for different trading
instruments. The default sort order is by price and time. In
the system, each Broker node maintains a complete list of
all available guotes. In a system such as foreign exchange
there will, effectively, be two books, one showing orders to

25 buy and the other showing orders to sell.

The message flow in the system is described by named
messages, each carrying appropriate parameters throughout
the network. The process of submitting a quote (persistent
order) begins when a Trading Agent receives information from

30 a trader workstation that a trader has issued a bid or

offer. The Trading Agent then starts the quote submission



beconmes the "owner" Broker node for this quote. In exanple shown in Figure
2 this is Broker node 5. This is the only Broker node that can commt the
gquote to a swalissdihe Broker 10 node will create a contexepcomsoiguot e obj ect”
and sort it into its queue for the correct tradable instrunent. After the
guote is placed into its queue, the owner Broker node will then distribute
the quote throughout the network by sendi ng QuoteAvail abl e nessages to

ot her Broker 15 nodes. In this exanple, Broker node 5 sends the

Quot eAvai | abl e message to Broker nodes 2 and 6. As each Broker node

recei ves the nmessagioceps. criignesthe cOmaddag PoRRIT e TBPLISE) BRI SBPES it

into its queue (or@%r@@i@n £hdm tﬂ@ttﬁ%dlafl ol RsGRABEX i Wi Ch cBEQleeingiode had
sent it the 20 nessa After placing into the queue, the Braoker node

then sends the Quot® 31"%%F8n s&ge tBﬁ (TQER N HIFORIEESE SRS/ RAGET ul es,
to all neighbours m&ptméd’sage tan thhep:xhkee nclel gher ds idedhnedked wbo sent

t he nmessage. Ther a oker node
4 then sends i t 22{}1?5{)%@ K%ﬁgdgggf ‘%\ﬂ?%qes tl[l)%l %?0 aﬁd Q%ﬂé rﬁl{odlé‘g know
about the quote, aﬂlépdat@lﬁhéﬂrs%rwebom&e ehe6r d-‘eﬁgi‘fﬁs thee a¥peradcast

routing rules are QR0 « Mfegﬁm nEdavebk driaf fhérd. Slﬂﬂaé?ﬂhﬁﬁel n an
efficient nanner and to. reduce a% lication of rresTsrT e. q)g 30 The
broadcast rul es ar&°S0D17F8E832 TREST grode r 8Ref node

ori gi nating i nfor netaken wadel tlsaamtamdomm’)t alhke qfotiet so raedgdrﬂaolhe Broker nodes.
2. A Broker ngde rgegl ving éé‘é%tla”&oflosfew”oé’“\Huo@@”&bga'cf;"té’nda'sbré’f id s

nei ghbours Broker nodes except e In the sane c¢lique as the Broker
node that sent thEEN{ER r%‘lePBnLWSth? f°°5r?f’i§'s§5©‘?b(}6n’t%itﬁ§“?f§r si st ent
information, such as a quote, the information will be stored

After the gquote is placed into its gqueue, the owner

Broker node will then distribute the quote throughout the
network by sending QuoteAvailable messages to other Broker

15 nodes. In this example, Broker mnode 5 sends the
QuoteAvailable message to Broker nodes 2 and 6. As each
Broker node receives the message, it creates a context
{(gquote object) and sorts it into its queue (order book). It

notes in the context which Broker node had sent it the

20 message. After placing it into the queue, the Broker node
then sends the QuoteAvailable message on, using broadcast
routing rules, to all uneighbours except those in the same
clique as the broker who sent the message. Therefore, Broker

node 2 sends it to 1, 3 and 4. Broker node 4 then sends it

25 to Broker node 7. At this point, all Broker nodes know

about the gquote, and update their order bocks accordingly.
The broadcast routing rules are applied to ensure that
network traffic is handled in an efficient wanner and to

reduce any duplication of message flow.

30 The broadcast rules are:



with the identifier of the Broker node fromwhich 10 the infornmati
recei ved. Note that these rules refer to the informati on, not the

t hat cont VASPP63 For exanpl e,

on was
message

i nformati on about a quoPETHEYOHEs sent to

one Broker node in a ProposeDeal nessage and to another Broker node in a
nmessage. However, the sanme information is sent to both
Broker nodes, and so the above rules apply. Price distribution is the

Mar ket Update is

process of providing market

termnals. This

20 Tradi ng Agents fortdist

REGHENES L E

in Figure 3. Each Broker niddeovwalll oéxdrs nelgnmuqume@fm}iﬁ@t es (or
book) and cal cul ate a view of the market for each Trading Agent connected

toit. This viewis built 25 specifically for the trading

agent represents. Vitws fafroerirederettiviag ddeoinioraariororiidt Aepd
factors. The exact processitf @b &Fl ENitd M@ighb@idseBrokeWnoddd lexvapty based

on the trading instrunent. _.The vi

|nfor

t| on [
Agent in a NarketView 30 neSSage: %‘ﬁ% O ¢ o tzjforreo]‘:efhacf o 5CH
brokers %/O 01/ 98963 PCT/ |<B®t/ 'El}el47160rmatlen hoI d credit information for
the possible counterparties. Hitting a quote is the basic
process of creating a deal _between two traders. A hit from one trader is
matched to a 5 quote?fromiardt PRAS2EE 2GR ta1RA| PepPiRieRs ABEERACTn t he
figure 4. The Tradi ng Agerduchf ag he quvaserthieetntaaathod tWily bea sppre® shown

each trader and

on his market view display,sends gdyltr,_gygmotf tﬁ@§§
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Note that these rules refer to the information, not the
message that contains it. For example, information about a
quote may be sent to one Broker node in a ProposeDeal
message and to another Broker node in a MarketUpdate
message. However, the same information is sent to both

Broker nodes, and so the above rules apply.

Price distribution is the process of providing market
information to the traders at the trader terminals. This
information is created by the Broker nodes and sent to the
Trading Agents for distribution to the traders. This process

is shown in Figure 3.

Each Broker node will examine its gqueue of guotes
(order book) and calculate a view of the market for each
Trading Agent connected to it. This wview is built
specifically for the trading £loor that the agent
represents. Views may be different based on credit oxr other
factors. The exact process for determining a mwarket view
will wvary Dbased on the trading instrument. The view
information is sent to the Trading Agent in a Marketview

message. It follows, therefore, that each of the brokers



with the hit. The matching rules may vary based on the trading instrunent.

When the hit is matched to a quote, the Broker node will nodify its
cont ext for wohe/get e, noving the anmount s nmatched frowchasmnlabl e’ to
"reserved pending deal”. This will prevent the sane anmobunt of the quote to

be matched with another hit. The Broker node will then send 'a ProposeDeal
nmessage to the Broker node fromwhich it received the quote. This nessage
will target the specific quote. In this 208exanple, the hit cones froma
trader connected to_a trading agent connected to broker 7. Broker 7 wll
send the nessage PPOIBFEREL Anfoimagieh froledrh nbderetrd Vide ©PRESHSposeDeal
nmessage, it checksubberpguwoies.in its queue. If the amount of the 25
proposed deal is still available in the queue, the Broker node perfornms a
simlar process as the matching Broker node. The anpbunt of the proposed
deal is noved from "av#itEivged quote ipaderhad cpprdesy odeateatiiithe dadposeDeal

message is then 3$RBLedd LB Biuaker anade dloamiicehadst jLegaived ddg quote.

In 30 the exanple, Broker node 4 sends it to Broker node 2. Broker node 2
will then senfl it 8t ®r A& FRGHEe™S trafrn1 TRIG9BEOFRSH LBOFEPEL 46 the 19 The
routing of a Propaigheals.nessanedimn lhgest toar gﬁé attadéd Werfigndiuhest inkar get ed

routing is used tq ??#%%%ﬁg’-‘;'y ogpgt“la%eg qug ]tsPHll g Broker ?ngbmtt& nce

know edge of speci I'S" not e s S he s
target is not a sPeefddx tBr bkerBrebee, ndset 11’13151 h‘ésgqﬂ&éﬁrgﬂt@ea Prisa, whi ch

the information ombgi AagRdirFOrnBKABIR, BRokdERSAIEi1S HOdn 368t aice Br oker
node 714", but is sg % aal tn "t he Broker node ori nat;:@_g uote 42" . The
targeted rul &% af8% Hd thy Eﬁﬁﬁeﬂ“%énow*‘g%a’ﬁ?%@‘ SgBeHEt a
specific piece of wibhothathion wihel ngecidngheules may vaxy based on the

trading instrument.

When the hit is matched to a quote, the Broker node
will modify its context for the quote, moving the amount
15 matched from “available” to “reserved pending deal”. This
will prevent the same amount of the quote to be matched with
another hit. The Broker node will then send a ProposeDeal
message to the Broker node from which it received the quote.
This message will target the specific gquote. In this
20 example, the hit comes from a trader comnected to a trading
agent connected to broker 7. Broker 7 will send the message

to Broker 4.

Az each Broker node receivesg the ProposeDeal message,

it checks the quote in its queue. If the amount of the

25 proposed deal is still available in the gqueue, the Broker
node performs a similar process as the matching Broker node.

The amount of the proposed deal is moved from “available” to
“reserved pending deal”. The ProposeDsal message is then

sent to the Broker node from which it received the quote. In

30 the example, Broker node 4 sends it to Broker node 2. Broker

node 2 will then send it to Broker node 5.



message to the Broker node fromwhich it received the origina
information. 2. A Broker node receiving a nessage about a is specific

pi ece of iWPAYMAEi on that it did not originate, will sBAHTRWRI4Gessage to
t he Broker node fromwhich it received the original information. The
message Wi ll thus follow the path of the original 20 information back to
its source. In the exanple this is from Broker node 7, to Broker node 5,
via Broker nodes 4 and 2. \When the Broker*®node that originally created the
guote receives the PrgﬁoseDeal pessa ks and

che
anount reservation as th&°BtHer °5raolg§88659§eﬁ£ efga?ﬁléoqg?‘ﬁiefrﬁ é:owns t he
guote, it has theocwtimgortilyest o Cengettedt hheoufdoge itso wsefeate TreéiRmwposeDeal

Tessage T epr ese e AHIAOL a9 LR el tstiel Reoigabe JhE

Br oker node wi | | en intiate t eal process by sen ing a HitAmunt
nessage to the TeRgfiifgcAgerien medesubi FeledHiE iBEP (it SYSTRB dehg
execution prsocessafg%td%qrdtbgcépe@iﬁrc BYSR D 1ASERN68utPCE/ ¢iROBt QAT iode 20 As

the deal matchin roces t es Iac cessar that the Ilst of
"t i nof=Sh B tPk a7 TR oBe LRIt o (We AHRE.

quot es mmi nt ai ne e
acconpl i shed by aasﬁagBr bk et mttetqo‘tﬁrbyﬁngloeiwét‘ls’ V\h@‘lllst serakes e change

to a quote, as Syl nbh W8 gPnatifig® %m eBigker rRode rghanges; & quote in
its queue, it notifies all neighbour Bro nodes except those in the

clique fromwhi cA*®t received the change. In the exanple above, Broker
node 4 received notice of a change in a quote 10 from Broker node 7 in a

ProposeDeaI Jressage. Jt notifigs. Brg % gg%%ﬁétgn yas%gg tg@mﬁroaooseDeal

nmessage. Broker node 4 mist now notl des is is done
by sending a Market Updat @R%S%Ja@epltets—'et h%fsellﬁ%@éial%d%ll send the

message to the Broker node from which it received

the original information.

2. A Broker node receiving a wmessage about a

15 specific piece of information that it did not
originape, will send the message to the Broker

node from which it received the original

information.

The message will thus follow the path of the original
20 information back to its source. In the example this is from

Broker node 7, to Broker node 5, via Broker nodes 4 and 2.

When the Broker node that originally created the quote
receives the ProposeDeal message, it performs the same
checks and amount reservation as the other brokers. Since

25 this Broker node owns the quote, it has the authority to
commit the quote to a deal. The ProposeDeal message
represents the authority to commit the hit to the deal. The
Broker node will then initiate the deal process by sending
a HitAmount message to the Trading Agent that submitted the

30 quote. The deal execution process is described later.



Foll owi ng the normal routing rules, the information is about the quote is
distributed to each Broker node in the network. Any Broker node receiving
t he Market UpdlabeIssmsssage Wwill pass it to all nei ghbours mmsiwmiidae cli que
fromwhich it is received. Note that a Broker node sending a ProposeDeal
message should not al so send a MarketUpdate 20 nessage to the sane Broker
node. This would result in duplicate information being received and the
deal amount being reserved tw ce. Wen t-heodeal nmatching process is

conpl eted, as described above, the deal execution process begins. This 25
process conpl etes the el thandderinriatshing Drogbses tebes geage. The pEocess

i's shown in Figur eanesﬁérﬁ%hﬁheéaeaiﬁsﬂf%gequcﬁag Heatsiddal fd %Ta@ﬂ B:doIREQF mat i on
is nade avail abl e for traders. This information can be used % forma

trader that a deaP®i% ﬁé??&?nlg‘? ER ARG VBT St 1 8FTRFPAP IS BY 1B ¢ 36 deci de
if the trader shouhdddeotihfvdngestheksn viiey Uameked Rechdamfotarat bovtd,Sas
avai | able. WD 01/9 J 101476 - 21 The Taker's Tradi ng Agent will
be notified as soo%ﬁgg'agﬁégﬁggf?al match is nade and the ProposeDeal
nmessage is sent. This agent can notify the traders workstation at this

time. This pending dealad REeK NBokoN AMRYE ERBAREE ASubhle o MRECHEAE, PELOCESS
conti nues. The maker _%rkstf{jtsl on kﬂ’ notified of the pendi rg)% deal en the
maker's Tradi ng AgeMtitifelks FEGPY antFos8hde e e St HTEMEReF Fressage.
The deal executionchiqueessomediiod wheredefieedrader 'chanddr.adinnghdgentpiecei ves
a Hi tamount messaggd oo, HOKer xehlibofifor il 8:1PLAA% LATOIBLLNe

Agent that a match was nad one of I1ts quotes. The nEssage |dent|f| es
the quote as %el | f2n ExekeRife of it h2 ’?ﬁ"PC’S%‘?ﬁi\ﬁt @F‘b‘?ﬁ‘-\g@y ahdnetiéirentity
of the hit. The Agerdkesi hbi€hedly wWehbiidatier @defosaDeks tradsisade . tHroRBKE Sure

that the quote is L%Ciel |4 r%i\é%lrll wbhgtlf;hgréa‘]c%%nﬁodes 1 and 3. This is done by

sending a MarketUpdate message to these Broker nodes.

Following the normal routing rules, the information

15 about the quote is distributed to each Broker node in the
network. Any Broker node receiving the MarketUpdé.te message

will pass it to all neighbours not in the clique from which

it is received. Note that a Broker node sending a
ProposeDeal message should not also send a MarketUpdate

20 message to the same Broker node. This would result in
duplicate information being received and the deal amount

being reserved twice.

When the deal watching process is completed, as

described above, the deal execution process begins. This

25 process completes the deal and commits the traders to a
deal. The process is shown in Figure 7. As matches are made

and deals initiated, information is wmade available for
traders. This information can be used to inform a trader

that a deal is pending. Any given trading application can

30 decide if the trader should be informed. In any case, the

information is available.



15 will send a H t Amount W5 nessage to the workstation. The workstation
will reply with a Hit Anmount WK nessage to show that the workstation is
still wor Nhej/8%d that the trader did not interrupt thRCHBOUVEATOAL this
point, the trader can no |longer interrupt the deal. 20 The Tradi ng Agent
wi |l next check for available credit wth the counterparty. The credit
check may allow the deal, reduce the anount of the deal or disallowthe
deal. The Agent will then reduce the avallable credit by the anount

needed for the deal. T{Ql,fa]ﬁe gc,}*a%ﬁngq?g%\ﬁgl ﬁlil gecrgecglfge eg? ffect

future deals. The nmaker's now orm-t & s
Tradi ng Agent ofthehdndbial b‘}at§bnéj$ n'gad@ apdafFist RuPpPRBERRF2INEesaRAe tie its

Broker node. ThesdmRSSAg® h§ent 3hA6ERd i ccherdddent hddk=Rbeidie aBi thigThe
net wor k Broker - nodes wi || te the nessage to the owner Broker node of

The 30 hit o and V3t BioReP<AOME WirH GUIRBRHIE (% N eeos Sigent
Once this nmBssagetcais@niprotéss naletrimsieAgerthek nosser t watkstadéad nmy have

been done, but t T Efachi 17 adi ng
Agont compl et es TRA o0 OF 1B sEIBier ARG, i Rk 5 Rl Ahede T O

process. This pafitecst ¢¥pdiprpesenpads Pracsat et H29&g8Rt recei ves the
Deal St at usMaker nessage fromthe maker if the rressage shows a valid deal,
the process conti nue;rﬁl % g L's Troadl ng A e t VM {ext ]gheck for
available credit wt &2¢oth ceur 58Pt BFIGTe8 8P neﬁllnnélﬁ 8% maker .
The credit checkTrmiingl|dgsntt hecedagh, arliadm@mtheesmﬁtomflttshér@m or

di sal | ow the dealogelhenA0gRLoid ik bAR che e BRaNahab] Gagreid DY the

anount needed for the 10 deal.” This reduction in available credit my
affect future deRll §7e|Rf SHEURMPTSS -+ Bife MEEFRSF t‘ﬂ%‘?t‘dféﬁﬁstléer aught el y to
be rejected at tidil s afje @upei e shsdw) doontegdets aid® thoridescitgened for

credit. The take&é %hlrrﬁqi. nﬂléa‘ﬂsgﬁt WJ.H cﬂ8¥‘{< with the trader workstation
to make sure that the quote is still available. The Agent

15 will send a HitAmountWS message to the workstation. The

workstation will reply with a HitAmountWK message to show

that the workstation is still working and that the trader

did not interrupt the quote. At this point, the trader can

no longer interrupt the deal.

20 The Trading Agent will next check for available credit
with the counterparty. The credit check may allow the deal,
reduce the amount of the deal or disallow the deal. The
Agent will then reduce the available credit by the amount
needed for the deal. This reduction in available credit may

25 affect future deals. The maker’'s Trading Agent will now
inform the taker’'s Trading Agent of the deal by sending a
DealStatusMaker message to its Broker node. The message is
targeted to the identity of the hit. The network Broker
nodes will route the message to the owner Broker node of the

30 hit, and that Broker node will deliver it to the taker’s
Agent. Once this message is sent, the maker’s Agent knows
that a deal may have been done, but the deal is in doubt
pending a reply. The taker’s Trading Agent completes the



|l og the deal to its disk. As soon as the information is 1s conmtted to
persistent storage, the deal is done. Any checks on the deal status wll
now show a biadiigsgsdeal . The agent will now notify the tmcadBoysipsint a
deal ticket and perform any other post deal processing. At this point, the
deal is done but the naker doesn't yet know. As soon as the 20 deal is
done, the '"taker's Trading Agent will notify the naker by sending a

Deal St at usTaker nmessage to its Broker nodez -This nmessage is targeted to
the quote and will be routed to the maker's Agent. The Deal St at usTaker
message contai ns fferll ekeduiipatirones5Thlsonert RE Weaprocgsd tafies ¢fldre t he

final changes to t{gen qh!@t;@enéf hle8eivaOFBHEDYch Budit®dr Mibsbhge RESNBRK Broker
nodes and the Tradin AgIe As t he Deal St at usTaker nmessage i s routed

t hrough the Broker fedl MEEERTR) BIWRer nGded APRf. uSe (prpcess
information to updacb:a:mUSSquote context. The 30 anmount of the deal is noved
from"reserved" to "corrpl ete" The portion not done is noved from
"reserved" to "avail abl e" |f the quote is still active. It will then
notify other 9Broker notestafert hdrefinmydgeningildf neHectral foy aveHdbhg a WO
01{1 98963 PCT/ 1B01/ Qﬂé’dk 143 witQSthéVbédﬁﬁ%v]ém@E B@S§agﬁutlar${ntm@:hae Broker
nodes usi ng networ r out ru n at er S e gets
to the owner Brok®*od cfﬁ%chuﬁhegg ?Ymﬁ’lﬁ%w gn %F f #gle? gg’f ng s
Agent. The Agent mamdumte@brtelEtdaeldmldmzdi@wsdhe @¢alt.hlse pgemt wihe tdeml is no
longer in doubt. TPQd\i%Qe@EeV\é\Li 11081d TokebilE nf rtal@_eamome mteeae&'f%lfefth@nd

perform any ot her processing is required. ometra|qg i NSt runents
may require atfditi @Rl TR d’FFPé‘E‘P(ﬂ‘F i® aﬂ’é‘lé%aﬁﬁ%@tf By Aff&est . TuAH @ xanpl e
of this is is the aedid.enmentshonsd Meckbmmetad thBS Gt EXunllayt ype of

information is sen;)?l n.a, d‘?| Itlnf %i%raééa%g ngssla.%%s é{m&r ol an eq_,asl a%:
processed, the Agen s evel o h
pre- screened for credlt The taker’s Trading Agent will now

log the deal to its disk. As soon as the informaktion is
15 committed to persistent storage, the deal is done. Any
checks on the deal status will now show a binding deal. The
agent will now notify the trader, print a deal ticket and
perform any other post deal processing. At this point, the
deal is done but the maker doesn’t yet know. As soon as the
20 deal is done, the taker’s Trading Agent will notify the
maker by sending a DealStatusTaker message to its Broker
node. This message ig targeted to the quote and will be

routed to the maker’s Agent.

The DealStatusTakgr message contains final information

25 about the deal, and therefore the f£final changes to the
guote. This information is used by the network Broker nodes

and the Trading Agent. As the DealStatusTaker message is
routed through the Broker nodes, each routing Broker node

will use the information to update its quote context. The

30 amount of the deal is moved from “reserved” to “complete”.
The portion not done is moved from “reserved” to “available”

if the quote is still active. It will then notify other

Broker nodes of the changes and of the deal by sending a



information. The Deal I nformati on nessage is sent to the Broker node. The
networ k Broker nodes will then route the is nessage to the ot her Agent
where the WOPUBHEt i on is processed as required by the PEEIROUMEFHE . A deal
is thus conpleted. Once the deal is conplete, the two parties will know
the identity of their respective counterparty for the first 20 tinme. The
identity will be displayed on their term nal screen and shown, for exanple,
inalisting of deals performed in that 28rading session as well as printed
on the deal ticke d.l.ogged to dis ch of these conprises a. neans
Cor i dent: fyi no baeshBResse HReeass, 09 811 c5REH Boute Fodes Savhe 2Ftydhe
counterparty to theidgatuieBhe manner in which credit is handled in the
system described will now be considered in nore detail. As nentioned
previously, the system screens prices and matched deals using credit, as a
result of which all phieBedhe3@eeiRfAuetrkeTd@5FEAISSHIRHE the EhGaPYR e for
trading, It wl|sh&kendeast @ dHer givid)e ikOwETOI deghdd@sCEd ptHeOTrhdiizig t hi s
Wc) 01/98963 PCJ/1 RO /01476 . - . requikes ch hr.oker, . to .have. sufficient
credit informat ic%%entt'orf}bee%gﬁﬁlte T (%)frfe? 89%]rt égiqeeége%? tsélrlgg's.ALrﬁ?lss ‘glrisocecause
the broker nodethaardealesporsilongel gm flovkh .nFhehdgerndr Well vicdhdLy iHiech i s
distributed to copgmap, CalinR0a i aliiNdndIRRESIM ARE ctrdeigidlcebdRdi tnatata is
very conplex and, can vary, b roduct and institution. For exanple, the
concept of credit® irﬁq‘é’rf’edlz/%{(:’“?er56‘?%9%?%‘?@53%%?5%{?&%%151 it is a
spot nmarket. Howeftamatier t@ pe osivhtngaic oasa [RAS . | An iexamplec ofcomi ex as
deal's are dgne Oyerud YBLdRhtne!1:ddcTERBHL R b8 LAWK 1430 banks

may prefer to assign credi: ) counterparty over the whole of ‘the range
of their tradi ngof d@fPyMties WhetEEs 18 chPepafféeipFiopmererde: o2 H<¥ gn
credit to countergaldebh®s fOr pogdssen, f ithanCaddntensStdilimagtelop this

information. The DealInformation message is sent to the

Broker node. The network Broker nodes will then route the

15 message to the other Agent where the information is
processed as required by the instrument. 2 deal is thus
completed.

Once the deal is complete, the two parties will know

the identity of their respective counterparty for the first

20 time. The identity will be displayed on their terminal
screen and shown, for example, in a 1listing of deals
performed in that trading session as well as printed on the

deal ticket and logged to disk. Each of these comprises a
means for identifying to each of the parties to an executed

25 deal the counterparty to the deal.

The manner in which credit is handled in the system

described will now be considered in more detail.

As mentioned previously, the system screens prices and
matched deals using credit, as a result of which all prices
30 shown to a dealer should be available for trading. It will

be understood from the foregoing description that this



15 To sinplify the process the systemdistributes and uses a sinple subset
of the credit data. Final credit authority renmains with a node that has
the full crebdissmbormation. I n the present systemthisPariBeipet7e he banks
tradi ng agent node but this is not mandatory and the invention is equally
20 applicable to systens where credit is stored off site. The systemuses a
single nuneric value for each conbination of trading floor, counterparty
trading floor and tradable elenment. The -pt pose of the nunerical val ue is
to determ ne whether the two floors have creglt Qartlcular

el ement. The neani FREUSFET HECHURERE aF° VAV G5 lc%‘ff&cl"‘f”?‘% = 6“? 342t r unent
bei ng traded. For exaphbBle Spomakde/cfedsieddcheiaed.ueThss aLsyesctarusef tegg O or

0) whereas in Forl\?/\%%%\ngggesA reé\ege o%xsg.gfga‘):ogrh%om&{:;e t}hé H§J§{%ta$1@w bi t

mask for FRABBDP_/ deci si ons. Instrunents wll 30 have ot her
meani ngs. The cr ediitichsipjdisgriputed @mumﬁn%ﬁ@th%ta\%’éﬁf? ‘twh?¢ | oor s

for any dealing acidodateiditabitra Bhodly ara@le_kegm ceheedeyi By Raautor a
given trading element or pattern of trad gﬁem&nts as detgf m,ned by the
‘or

i nstrument. As thea@y§f1§?ﬁ‘?“§18111 at’eF at*ARee eFoRGPF U0 D1 gsdE3™
PCT/1B01/ 01476 - 2& ©Coawpage symmr:esdlatmadama’@xwahat ag)i Venipyat Beo¥ i r st

floor to the secopd,: %E(rjet ggﬁe éea oPYa tg}%ﬁg@og{g:hf I go%R‘g@ {hegfipsd . | f

the values are conpati Ing operation is allowed. The meani ng
of conpatible willceleste? Aaidd e SOPRLYSRASEr VLY Ph TEEMReEP%Epot F/ X
if the amount,qr Op%%hdlteént%mbraﬁﬂcsl fay OMRIEe®r t€Gaighoctdiet| owest of

the two credit val ues t he deal ve f t eater
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the proposed deal awuhtiegudakreas shee DBOkE owddt Pretadi Fovﬁsa@n CFFF@W ul |

credit informationg %]Q:rouﬁtéfg%@tﬂgs b giSen Hihghdahiedndunand.r adi ng agent

that has credit authority f
15 To simplify the process the system distributes and uses
a simple subset of the credit data. Final credit authority
remaing with a node that has the full credit information.
In the present system this will be the banks trading agent
node but this is not mandatory and the invention is equally

20 applicable to systems where credit is stored off site.

The system uses a single numeric value for each
combination of trading floor, counterparty trading floor and
tradable element. The purpose of the numerical value is to
determine whether the two floors have credit to deal in a

25 particular element. The meaning of the numerical value is
specific to the instrument being traded. For example, spot
F/X uses the value as a yes/no flag (1 ox 0) whereas in
Forward Rate Agreements (FRA) the value is used as a bit
mask for FRABBDA/ISDA decisions. Other instruments will
30 have other meanings. The credit is bi-lateral. Credit must
exist between two floors for any dealing activity to take
place. The credit check is made for a given trading element
or pattern of trading elements as detexrmined by the

instrument. As the system is bilateral the broker will



a trading floor. This agent only has part of the total information; that

relating to its own trading floor although is it is possible that nore that

one tradi nYOP1P8# i s connected to a Trading Agent. WheRCTHRNLOTGEi t

i nformati on changes, the Trading Agent will sent a CreditUpdate nessage to

its broker. The broker wll conbine the information fromthe Agent into

its total credit matri x and pass the nessage to 20 nei ghbour brokers as a

br oadcast nmessage foll ovvi ng the rules 3séf out earlier. Each broker will

al so store a record of clre@/nere the edlt information' for a given floor
ar
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deal . The amuntgﬂ-:fategr edid et valdt resgad v(atlﬁg %@%a? Q{({jl:{]_eg';li}ggeéi{mum)
S no

is reserved fromthe_ pool of available credit IS Credi

avail abl e for otP¥r OBéglfs?.r ?PorhiF FRYREERORHE deal ATPunt €dBrkdPt thor ot her
deal s bel owot he Headsitngrediteshbled the Agent will send a CreditUpdate
nmessage to notify the broker that credit is no | onger avail able. Wen the
deal is conpleted, the maker's Agent will be 10 notified with a

Deal St at usTaker nessatf® frfié FarElt SnAgemtion £prt Aehraskingwiieonfis he

conpl eted deal . JhieyiAgead fokld tradivRy s shae nhhereaediabrhdiatyWas actual |y

used by the a trading floor. This agent only has part of the total

information; that relating to its own trading floor although

15 it is possible that more that one trading floor is connected
to a Trading Agent. When the credit information changes,
the Trading Agent will sent a CreditUpdate message to its
broker. The broker will combine the information from the
Agent into its total credit matrix and pass the message to

20 neighbour brokers as a broadcast message following the rules
set out earlier. BEach broker will also store a record of
from where the credit information'for a given floor came
from.

In the prior art system described in W093/15467 the

25 bank node holds the credit authority for a floor and is also
responsible for dealing activity for the floor. The deal
execution process described earlier is based on this credit

model which is known as local credit.

During the deal execution the Trading Agent is
30 Presented with a potential deal. The Agent will examine the
details of the deal and determine how much credit is

required to complete the deal. It will check the available



deal. This credit will be renoved fromthe credit pool as consuned credit.
Any remai ning anmount fromthe original 1is reservation wll be returned to
t he ori gi nalwpeobssssThe system has been described so far ircwmepect of the
mat chi ng and execution of sinple orders. That is orders where a single
order only is executed. The system nmay be used to allow conpound orders to
be conpl eted. A conmpound 20 order is one where the execution of one order
has an effect on or is affected by one or 2spre other orders of the sane
party. There are two basic types of conpound orders; limt type orders and
joint execution ordeedit Bhti tift ypdscohuefiigicatusde dgendl vayvredigfeitbet o

explore 25 or attegmdind @rdeak hdhiMedcif@AncRnendr&a10f The fmhket ophile
limting exposure. An_exanpl e of this t?/tlpe of order is a FRA (forward rate

agreenent) order | FPREEE aFteERASroRE [5G (VBOLS { PRAEROUESH BIURFA ABre t han
one tenor with a siregisreddesdrabhe paabwit atiaabl@yreeitmt mﬂitmjcrasﬂianysone of

the tenors 30 with, EOta%iia%'i a%l nsf ,deals.ng, mor et h@mst h ? h Thi s
ra I qui

order type, whi | st 7T it I ng th ers exposure, also Ity into
the market. Linit ﬁwela&lae?rgdaﬁ éomt@ﬂ%%g bRETY rBeP/eelmthm%ald

di stingui shed fromparkfine Wit s%aess(zmﬁhp@é& aaegy @b n&0Yi kthenal
order and wll be ge cribed | at leﬁ' #)e co g rders may be
applied to any typ %ﬁer’cre%follﬁ Qg™ §V"(”;r3%% Fstent and fill or
kill) as s well as viS|bIe and invisible orders may be conmbined into limt

type conpound orders. Wi Qhé tagﬁi rl%dlcgrg;p %éag&erg dgg&rri,ggg’eaggﬁqloget he

limted orders stands al one price |s’tr| utron a execution
process but tHe I|ﬁ?‘f’sfleﬁr‘élb&pﬁIqeé@jswuﬁ'ﬁ@{aéﬁlg‘?%ﬁﬁgﬂur|Tﬁ© THer M tPeRPrhg
process. 10 The fo{vimmamgnewraa}aeesﬁowaehmﬁlbmd deype coRpaygsat wonders are
handles by the sysiem LRNShdel Hl°c8a% ASECE: A8 ULt Byt Rhge b ds
deal. This credit will be removed from the credit pool as
consumed credit. Any remaining amount from the original

15 reservation will be returned to the original pool.

The system has been described so far in resgpect of the
matching and execution of simple orders. That is orders
where a single order only is executed. The system may be
used to allow compound orders to be completed. A compound

20 order is one where the execution of one order has an effect
on or is affected by one or more other orders of the same
party. There are two basic types of compound orders; limit

type orders and joint execution orders.

Limit type orders are used to allow traders to explore’

25 or attempt to deal in more than one area of the warket while
limiting exposure. An example of this type of order is a FRA
(forward rate agreement) order limit. In a FRA order limit

a trader can bid in more than one tenor with a single
dealable amount that may be matched in any one of the tenors

30 with protection against dealing more than that amount. This
order type, whilst limiting the traders exposure, also adds

liguidity into the market. Limit type orders are



three different FRA tenors as a conpound order with an order [limt of 100.
The orders_are entered as shown in figure 8 1is The inclusion of alimt
row ensur e¥OPHEP3 he order is not interpreted as a conBCR@gMorder for up
to 300. Application of the limt is performed by the owning broker, that
is the broker to which the trader trading agent node is connected. Each
order has its own available, 20 reserved and done anounts. As deals are

mat ched, the anount of the deaI is rmved”from avai lable to reserved As a
deal is conplet gd % }ré rgmreserved to done. an anount
i s noved from avai 981% ro%r“l?g &t n AR pES rﬁ)\):éfaef‘?%m t he
limt. Thus, theCthlldmttlowl Iorldelepan%wuhcble désdriibed dtaabranount s reserved and
done for all the orders. Returning to the exanple above, suppose a deal
for 400 is matched for order 1 and is executed. Two deals are nmatched for
20 each for Order 6 EoF YR, £SBPTURSC GRSt BYY \RS B IdRI6E° PAY/ TBIL/ 01476

- 28 and the ot hﬁl’o:ﬂdﬁérstmddteﬁeﬂfh Bgts ThRreislemtt akd &ihs MOWias) Shown in

figure 9 As the unts of..the |imt .available for trading .chgange so the
amount s di stribu 5’1&1{35, (‘)’?ﬁlblet PR igd S% B OHORES ‘%aysé’gt SFHQEI“?% g‘?ﬁ&ges
Thus, if a quot eldwid abvresafdupobed appdets.of WildGp Bite itrsddssoeyated |imt

has an avai | abl egesumuRg, Oéac%O ethe %ﬁl%ed %rlilaﬂé tsﬁ‘cqn& %neV\!]ﬁ”uwe limt
is zero the order,s are nq n(%gﬁlaval le. |f deals J] be execut ed,

for exanmple, dueftd9 gt‘f(trd‘f"u'& dFé%eer"\?EHt’r%‘ E?ﬁﬁ?ﬁ?sb%ﬁh%\?@l%ck to
bei ng avail abl e arel agpbliei dgr sharpyetettakit® theendicgheg w@ouss, that is
they are increnented by the anmobunt reserved. Wien the total anpunt of the
limt noves to done, that is when the limt order is wholly nmet, the
associ ated Brders ar eforf@llewinghgaample thewe ke lduabovype @odpeurd i s hi t

for 20 and orders are handles by the system.

Consider the case where a trader submits three bids for
three different FRA tenors as a compound order with an order

limit of 100. The orders are entered as shown in figure 8.

15 The inclusion of a limit row ensures that the order is not

interpreted as a combined order for up to 300.

Application of the limit is performed by the owning
broker, that is the broker to which the trader trading agent
node is connected. Each order has its own available,

20 reserved and done amounts. As deals are matched, the amount
of the deal is moved from available to reserved. As a deal
is completed the amount is moved from reserved to done. As
an amount is moved from available on any order, the same
amount is moved from the limit. Thus, the limit will keep

25 track of the total amounts reserved and done for all the

oxrders.

Returning to the example above, suppose a deal for 400
is matched for Order 1 and is executed. Two deals are

matched for 20 each for Order 2. One of these is completed



both this deal and the pending Oder 2 deal conplete. The conpound order
is then conpletely done and the order results are as shown in figure 10.
The handl i ngvohugseéant execution orders is nore conplex 2rmWBamikismt type
conpound orders. Joint execution orders require two or nore single orders
to be executed together for the sanme, or a potential, anmount. It requires
action not only by the broker but also by the trading agent. Not all

order types can be executed jointly and al ksorders that nake 25 up a joint
execution order nust _be hits. As hits are_ invisible orders, prices cannot

be distributed to. 2bhehtaPkear 18 fiekd it RENGTG: vFRRIAFIBT dPdechh MO B hit .
The orders may, hexeMein Higupersi stent. Mreover, the orders may only be
mat ched by the taker's broker, that is the broker to which 30 the taker's
tradi ng agent is connected. The taker, as the orders are hit orders, is
the trader who pl adestichemamder obrihet hinidy svaihabWO Y/ 989BIGPCRGBEL/ 01476

- 29 When a conpougd L dgfhong c €L SRSt deed AbBlerS RLRKE! adidsst ca¥aN nes
its list of avail able quotes for any available matches in the manner

descri bed preV ousPYSteGED eFhanaRE - hiThUSy | 3E GhI9Pobe BEF cABRJ2V3i&PEepart s
of the s conpound ensleit eanibe matches. as'lawsatddf 1i8e mpaundv@ﬂdame

contains three ordegrs, thg 2|OI séhevm Icl‘e only Ehr%e orders

18 1m1t ohgfg }x gl l
can be matched wit R Avai Pab’e quo ro t}f %rotk ch €s
avail able for all &éro Gﬁ?éewsdetrhea*equm és’n%rre ar«ratkabéel a’irfd dtﬁhés bﬁﬂ}ReFOsends

the ProposeDeal 10pgesgadeed,0 fbbee%ﬂeprd@ %o bia%ceeﬁ Lfedihe pRANGLA
descri bed. Pendi ngmdeal s now exj| sts for eilemat ches. Deal Processing

is performed 1% t h&™ US| "N a‘a‘e§8r1?668’8 a(YﬁH? h&DaAl SEAEES RKRr or
Deal Credi t Taker nesgsagestizr &igkoeiavedntyy thite isakiesy bradimgeagerd. bnce t he

15 credit checki ng.pI ogedyt € 0a5 R8Nt 80l lanbBAL 4F the 1limit
moves to done, that is when the limit order is wholly met,

the associated orders are done.

15 Thus, in the example above, Order 1 is hit for 20 and
both this deal and the pending Order 2 deal complete. The
compound orxder is then completely done and the order results

are ag shown in figure 10.

The handling of joint execution orders is more complex

20 than limit type compound orders. Joint execution orders
require two oOr more single orders to be executed together

for the same, or a potential, amount. It requires action not

only by the broker but also by the trading agent. Not all

order types can be executed jointly and all oxders that make

25 up a Jjoint execution order wmust be hits. As hits are
invigible orders, prices cannot be distributed to.the market

since the individual orders camnnot be hit. The oxders may,
however, be persistent. Moreover, the orders may only be
matched by the taker’s broker, that is the broker to which

30 the taker’s trading agent is connected. The taker, as the
orders are hit orders, is the trader who places the order on

the system.



required to conplete the deal is for the trading agent to log the deal to
di sk. However, this is not done imedi ately for each deal form ng part of
t he conpodﬁ8"ywﬁ@*. The agent holds the deals until al [PCTARIfiEEF nessages
have been 20 received and the deals have passed the credit checking
process. The trading agent then adjusts the amounts to the deals to be the
sane, or correct proportional amount. This is necessary, if, for exanple,
there is sufficient credit wth the comﬁ%ﬁparty to one |l eg of the deal

onl'y to fulfill 25 pajferdly LBRAIRUBLa by SRl deal S ace, 2l im ted

they nust all be reduced to this anount. NS’ point, "W Anmount s
corrected, the taREFE SFEMReEoghtsal ListheoBedivaitabldi stuetnget for . afhis is a

si mul t aneous opekahilblandnatenps etias @ld hiiedeadsicribéa SQI%%g@§parti es
are then each notHi fied b¥hs nq__i g’g Deall Shat usTak%r, nessages I n accordance
PPt e dF it YT

with the procedure - desc 8 TRATEPNI Ty Atés8ale Pfothe s
identical to a corrnt ordEr danlbe WOtEHIDBI6B: ,PECE/ tBOIdbdrfl ordasd
Conventional l'y, Bbiidkerii¥e BRSS! B 19L06HS: | Saedl hif,is
recei ved by the br okelr and no quote Is avaﬁ{laﬁléét%%bﬁa‘%ctﬁh{a?%fi %hl‘s
returned as ni ss&BFEhPTETROTAR ReaMREAT MBED| aYRrlakde caeeres py Hers not
persist in the Sbreirdket I£l matshdy efrer neditdate bt savhi ehe f &aey-6oaROUNd
orders are nade i n i he.advant a of .ingreasin t he
i kel i hood t hat ggcg%%po%‘%dt‘“%?%dsc%gdsﬁr&ené’ gk‘?rn P8 tPg ﬁ%&?eseB%?&)ound
hits persistlent, "e$R298YER dReNRRRISPE b2 e baplters in tdieshamuar §éscdibad f r om

conventional nNoONpPRLisibSaeNG Abl Sexils®s THirSa R HAG d@ReLRY requiring hits to
be marked "fill or kill"™, in which case they will not persist and will not

be retained by the broker. A hit not so marked is retained and can be
mat ched t o new quot esPeadc einpedshing his bpakiirmed Pensithkenisvhi t sadfi€ stil |

invisible ordersgand-i8t& RPtil the DealStatusMaker or DealCreditTaker
messages are received by the taker trading agent. Once the

15 credit checking procedure has been completed all that is
required to complete the deal is for the trading agent to

log the deal to disk. However, this is not done immediately

for each deal forming part of the compound order. The agent

holds the deals until all the deal messages have been

20 received and the deals have passed the credit checking
process. The trading agent then adjusts the amounts to the

deals to be the same, or correct proportional amount. This

is necessary, if, for example, there is sufficient credit

with the counterparty to one leg of the deal only to fulfill

25 part of the amount hit. As the deals are all limited, they

must all be reduced to this amount.

At this point, with the amounts corrected, the taker

agent logs all the deals to disk together. This ig a
simultaneous operation and completes all the deals. The

30 counterparties are then each notified by sending
DealStatusTaker messages in accordance with the procedure
described earlier. The remaining message flow is identical

to a conventional deal.



is distributed beyond the taker's broker. of course, instead of treating
hits as persistent unless marked otherwi se, the systemcould treat hits as
fill or kilwodieguses 11 to 14 illustrate the joint execaClstorder

process in nore detail. The exanple to be described is a FRA 20 swtch
transaction which is a sinmultaneous buy for a tenor and sell for another
tenor. Both legs of the order nust be fulfilled otherwi se the order wll
fail conpletely. Figure 11 shows three bro¥ers 100, 102, 104 in the 25
network. In practice there will be rran%/mbrokers in tq}wnet r k TBroker 100
is the first nmaker's brrEREMNERIATY LoHHEelPt PERE® ef’ré\oytsra ihg agent
106, and to brokerig,1Q2. aBmkeﬁsleéchSeﬁhBystﬂmomd'onkeaﬂcs ror aiketre at/ i s
connected to the secq a 0 02.
Broker 102 is the ?‘éﬁ%ggb b?o er an .r!% %ggr%tﬁg%?%d%?gm%%e% o q%?é?sttl and
second brokers 100avkG4alklwd forro later trakeress -t AEdAPRF é’@énpe{ﬁ_’@t WO B9 98963

PCT/ 1 BOL/ 0147%—; ket Nitel 84 b¥esdNRar @la8 VARG xﬂﬁ@h&ﬁoﬂ%&&mﬁﬂn@@ﬁ:&éﬁj into
the system These are visiblé persistent orders. The first,maker. enters a

bid for tenor Ti, ¥4 FedR %ﬁ?ﬁ?&ﬁ enff- THEF dPSathy iadye nfﬁ‘gﬁ o HRCEHY i s
received fromthe ik[eadﬂfelb.y;obdﬂe;hﬁt rast:omdmae:rx‘dsrtaaadbmg\eagemt oxk®8 wnd i s

passed to the first nmaker's .broker 1 - aguol.e.sibnddsMessadeniel he
broker puts this qukot goT%und 9&% %eu%%ét%g 'ng't ?f%}% the otS her brokeers in a

quot e avail abl e netsagetinguihhi shem Suele ESRVETEEUYh NoREPSSISEE PATS -
accordance W {h t heyifar ga ceétadreutayngeqmike@ ni0s des wd hedked evEiousoy .

Simlarly, the second, maker ersa offe fo f enor . Sane
anount of 100 and ]éllp}rrcend‘?‘ E $as quote |%errsé1(&;'télii‘/edwgH '?lhe Second

maker's tradi ng agesitaité® byahle precsk@d E«\ohxmeOEei@omlerefﬁ @tbmﬁl@e?ndlm as a
quote 1s submt neggspgg. Jhe,Quote | Sl fleds | BetdiSredeagndeiBkioksy .

Persistent hits are still invisible orders and are not
15 distributed beyond the taker’s broker. Of course, instead of
treating hits as persistent unless marked otherwise, the

gystem could treat hits as £ill or kill.

Figures 11 to 14 illustrate the joint execution order

process in more detail. The example to be described is a FRA

20 switch transaction which is a simultaneous buy for a tenor
and sell for another tenor. Both legs of the order must be

fulfilled otherwise the order will fail completely.

Figure 11 shows three brokers 100, 102, 104 in the
25 network. In practice there will be wmany brokers in the
network. Broker 100 is the first maker’s broker and is
connected to the maker’s trading agent 106, and to broker
102. Broker 104 is the second waker’s broker and is
connected to the second maker’s trading agent 108 and to
30 broker 102. Broker 102 is the taker’s broker and is
connected to both the first and second brokers 100,104 and

to the taker’s trading agent 110.



broker's queue and rmade known to the market through a quote available
nmessage. The taker is made avail able of the bid and offer quotes by

Mar ket Vi eWWVA¥8%ks sent by the taker's broker 102 to tRETIBO/M4Ker S

tradi ng agent 110. This assunes that this taker has credit with both of the
makers so that neither of the quotes has been filtered out by the
pre-screen credit checking procedure. The taker trader now sees a bid and
an offer and wants 25 to submt a corrpbtfﬁd'order to hit both quotes. This

is two separate deal &ﬂﬁl%@l&“@hg'xfeiééﬁ{&t?&&%Qtr&l{&%igﬁg Ilbel&tl&t@ tlht aker

does not want either of the deals on t is order
cannot be ful fil F%%tec“heTIEﬁstfePrWé‘E1b31€aP€Fr516FeIHoPﬁd%?gsTlmj§Prifemé]Gmth et ed

for the sane reduﬁws 3%%&53&@@@“&8}9@& Beunt&d2 1AAL6 5 prd8e The
t aker then subm er fo the swt sactron or .an armunt of
100 bet ween tenors g‘lsrzbl 'i"ﬁer‘\a/\%erllzrﬁ froglng 80W5L¥ Hi%€ §r8T to a
conpound or der @%iﬂ%ﬂ st i‘-lrﬁ;h@ﬁ Foephyifeoand dayasERdf oy tA@Eiabt amaRerte of 263X

5 and a sell forpignarifh i thoasumuile $hodd A0fo RiLESOL 2B Thi s
order is submtted as a hit orger as mentione previously.” Figure 12 shows

how the hits ar eTemifEditeue Rt FSridded i thes PbheX tlpkess t He araker
Tradi ng Agent 118uotshi g¥aisentls meddagesuwhith BSIagead-et arebusf the prices
to 10 the taker aker 102 S t ssage.id ntlflesthe rlcesto
be hit and as thgyrressa e ggn{%aﬁgé H?girll sﬁgf% gadcast%han U5 pF“%efp
i nterpreted®y tASHIERErPEYigudldhpound order with prices to be hit Irnked
such that both nust be matched. The broker 102 nust therefore find quotes
to match 15 both sides, af _t der. the fi re 11 to 14 exanple, one
SHRIREL webh Tiren

side of the order is R §9ven Tt T rﬁa?(‘ér“fe‘én%“ EFRPTt her
side i s nmatched %1 hwitthe theotane poawitalogr 120 diak a price of 26%. This

quote is received by the second maker’s trading agent 108
and passed to the second maker’s broker 104 as a quote
15 submit message. The quote is placed in the second maker’s
broker’s queue and made known to the market through a quote

available message.

The taker is made available of the bid and offer quotes

by MarketView messages sent by the taker’s broker 102 to the

20 takers trading agent 110. This assumes that this taker has
credit with both of the makers so that neither of the quotes

has been filtered out by the pre-screen credit checking

procedure.

The taker trader now sees a bid and an offer and wants

25 to submit a compound order to hit both quotes. This is two
separate deals with two different counterparites but the
taker does not want either of the deals on their own. If

both legs of his order cannot be fulfilled the order wust

fail, or both legs must be completed for the same reduced

30 amount.



broker nodifies the quotes by marking the amount 100 as required, in this
case that is the full anpbunt of both 20 quotes. The broker 102 then
notifies theyddidddsg agent 110 of the pendi ng deal s andpsemisnoarfr opseDeal
message with a hit for 100 to each of the first and second nmaker brokers
100, 104. The two nmaker brokers 100, 104, in receipt of the ProposeDeal
nmessage first check to see whether the quotes 25 are still available. if
they are then each accepts the match andsgmarks the quotes as reserved.
They then notify their respective trading agents 106, 108 by sending a

Hi t Avount  nmessage. Refif r taigpmowteno fubgive a8, ddierdéak elvecuilbeh process

30 can now take PLage. Deal SXCOLLOMS QF £ACBeOleddiEcAsoRS di 72,

essentially the sameas a conventi onal fe or der, as descri bed
previously. Each ®fe tmkﬁakwnﬁgéﬂ@‘éeréﬁeé@@§ @lréartto F FERSHESTERAL t he

quote is still actiygschng %alasﬁnﬁi @8%@@.&%&6@&0@aseéltprtw.eetdfezaﬁker s
broker 100, WO 01/98963 PCT/IBO 01476, o%nfjoot he&e ages are

sent via the % akef™$ ab?%}éerf‘Di(ffnoFé“tWetht %earm‘Ou tfradl ng agen’?%l 0. Wen the
taker's tradi ng agentﬂnecer&eas iz BeliSted usVek dvitnesdmy@si reeHepRd credit

for the deal. 5 %%éi Caghee qe“&lo!wg ﬂw Lh@%tgoamy slnidriferdeal as it

is aware that the onpound he deal is held pend| ng
recei pt of the seé@#d?h Bé‘éFSth‘-’t @Mk@@dnégs%@e TaéﬁEeTTﬁﬁdPgd%ﬁnthéé been
checked for credihidih@ech@kes nitadivagt: ageBhgel @3y &k bastHeherileml tet at us

for both deals. The trading aeni 102690 DO GeGLALEDOLA IR deeks as done

and can | og the d&%f & in~a’si op era I on are now
conpl ete. The takeridesade rigp bg@ﬁvdt%ewss@ﬁféﬁ?g& e Sra CgsMRIGePt "RESsage to

each of the maker tﬁm%e%p] AGeNtS 1;0@1&;&&&%@ dyhene bakedr Bé%eémpbﬂﬁdand t he
maker brokers 100, 10 i's nessage f ‘ﬁ’és shown H}D fth qure %4.
order with pvlces to be hit 11n ed such tnat bo us

matched. The broker 102 must therefore find guotes to match
15 both sides of the order. In the figure 11 to 14 example, one
side of the order is matched with the guote from maker 1 and
the other side is matched with the quote from taker 2. The
broker modifies the gquotes by warking the amount 100 as
required, in this case that is the full amount of both
20 quotes. The broker 102 then notifies the trading agent 110
of the pending deals and sends a PropseDeal message with a
hit for 100 to each of the Ffirst and second maker brokers
100, 104. The two maker brokers 100, 104, in receipt of the
ProposeDeal message first check to see whether the guotes
25 are still available. If they are then each accepts the match
and marks the quotes as reserved. They then notify their
respective trading agents 106, 108 by sending a HitAmount

message.

Referring now to figure 13, the deal execution process

30 can now take place. Deal execution for each of the orders is
essentially the same as for a conventional style oxdexr, as
described previously. Each of the maker agents checks credit

and ensures that the quote is still active. A

DealStatusMaker message is sent to the maker’s broker 100,



It will be appreciated that the taker side only is aware that the order is
a conpound order. The taker trading agent is aware that the order is a
conpound OVBAM®IX that it must not conplete either deRCTABMMI4TEt knows
that they 20 both can be conpleted. Simlarly, the taker broker can tell
fromthe Hi tSubmt nessage that the order is conmpound. It requires this
information so that it knows that is nust find matches for all the parts
of the order. In the exanpl e given, botH3the quotes hit were for the 25
same anount whi ¢h was tPle fill amount of the order. It may happen that one

of the quotes hr‘f’ | WG 5PeFRIESERIRT AR TIRE ViAdtntaksF RhPEMEEal®? t he t aker
tradi ng agent, whethe ttakas’s rteedingedgot 1 1bhewasa ks a&akﬁlvakefraﬂmages wil |

t hat d A t th 30
see at one §8bni Sre{}c%&ré;%' é’g:ﬂggg%ﬁag:ﬁgﬁélﬁ%t Sg?ig'%to CFF%RI;S caeéivI t en

reduce the anpunt of t to t e ‘sm VO
01/ 98963 PCT/ 156%F oduer@eal. 34 tipsigrti emabeofiors dtnuillbacharrtibdete n t he
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type orders. § %1’35 eg%%g‘g %,ﬂ@ g%g%rowaggr%r 1aLys and net hod descri bed may
esise a

by utilised to s I ona rices whrch a trader can trade with.
An exanple of this is inthe is forel gn exchange spot market. Existing

systens trade currentye RRkes ©adiAg LRSEStREn HeAEESa ITREELitH@atdre system
message to each of the maker trading agents 106 108 via the
taker broker 102 and the maker brokers 100, 104. Thisg

15 message flow is shown in figure 14.

It will be appreciated that the taker side only is
aware that the order is a compound order. The taker trading
agent is aware that the order is a compound order and that
it must not complete either deal until it knows that they

20 both can be completed. Similarly, the taker broker can tell
from the HitSubmit message that the order is compound. It
requires this information go that it knows that is must find

matches for all the parts of the order.

In the example given, both the guotes hit were for the

25 same amount which was the £ill amount of the order. It may

happen that one of the quotes hit is for less than the full

amount in which case the taker trading agent, when it has

received both the DealStatusMaker messages will see that one

deal is for an amount greater than the other. It will then

30 reduce the amount of the larger deal to that of the smaller
deal.



for those currency pairs. However, in accordance with enbodinents of this
aspect of the invention, traders can be offered additional currency pairs.
For exanpl ew@oid@dssar; Yen 20 mar ket may be synt hesi sed f POWAIBAOIES . Euro and
Euro:Yen price information. The trader trading these prices will not be
able to distinguish between a synthetic price and a "real" price. However,
the manner in which a synthetic price deal is perforned is markedly
different. To a trader, a 25 synthetic price can be hit in the same way as
a conventional price. However, the broking systemnust treat a list on a
synthetic price as a jasmmtnemeémrdexﬁ BrYde hanle@ dnehenfAte "PFEN2S i f a
trader lists a DOéén@ouX@”oP&éfse doﬁ@i%ta@mdfﬁ&@s Eéﬁwﬁé?t@cﬁrlebcl:h&ﬁeanal

Dol | ar: Euro and a EUro: Yen deal for the price 30 to eLZ It.follows
that synthetic prfEEdtieRs gapliegeto RPF™ 482% Gt S?tdlsﬁ’f dg 8E35S B or der s
W thin the systemzgekr Bd@:ﬁt&sCﬁzﬂlﬁﬁt @i ekanpic! es dmonsmohelmrdprl t®es.

| ndeed, as soon as, were .ente géjf .%%h i y\%!%l qscgﬁﬁggtg@ be
synt hetic. WO 01/@89%@ %ﬁﬁ Bﬁ‘fﬁﬁﬂ% %1 a synthetic
price trade is essentdpes Inpt heroms agbivs vphkt Fo?‘?ﬁtaé@(éea‘ﬁ’rfdﬁno‘r%@?tdescrl bed
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desgcrlbed may by utilised to synthesise additiomal prices

which a trader can trade with. An example of this is in the
15 foreign exchange spot market. Existing systems trade
currency pairs on the basis of quotes input into the system
for those currency pairs. However, in accordance with
embodiments of this aspect of the invention, traders can be
offered additional currency pairs. For example, a Dollar:Yen
20 market may be synthesised from Dollar:Euro and Euro:Yen
price information. The trader trading these prices will not
be able to distinguish between a synthetic price and a
“real” price. However, the manner in which a synthetic price
deal is performed is markedly different. To a trader, a
25 synthetic price can be hit in the same way as a conventional
price. However, the broking system must treat a list on a
synthetic price as a joint execution order. In the example
given, if a trader lists a Dollar:Yen price, the system must
execute both a Dollar:Euro and a Euro:Yen deal for the price
30 to be dealt. It follows that synthetic prices may only be
hit ag they are joint execution orders within the system.
Traders cannot enter quotes for synthetic prices. Indeed, as
soon as quotes were entered, the prices would ceases to be

gsynthetic.



currency pairs to be traded and introduces greater liquidity into the
systen1mh|ch in turn, nmakes the systemnore attractive to traders as
there is a 8?85?@? li kel i hood of trades bei ng conpl et e@CHRAIRK/0B7Gr eat er
liquidity in the 20 market. In the foregoing exanples, an architecture has
been described which consists of a plurality of broking nodes which
comuni cate with traders termnals through tading agents. These trading
agents have been described as 25 separat®® entities. In one alternative
enbodi nent of the invention, the functionality of the trading agents is

i ncorporated into the broking nodes and the physical trading agent is
renmoved. The tradi ngtiteehadidng &fr ¢ fynshetbnpettedrade riecéssent@allie br oki ng
nodes. It will Qﬁe%ﬁﬂé% @ﬁ@%o&ﬁ@teéguEmnso%éﬁ'&ggé%ﬁ)t&digp? CLiQDR, in the

same manner, with the sane nessage flows as t s descri bed. The
conpound order PrOCBIKIIIFaEen HEJtRAS) the BERdsFedbriss a inpde\ait ety of

trades andsfi nameical 11I1tn£tliélr§§BEerﬂ ymi‘é tafB8sd ttraamgl\égéﬁﬂ QM1i Sigagtidy Mted to
t he specific exghrrpl es 1 /98963
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is: L M1. An amwﬁoe@mmuadlwglesys@mst@mg tafadi gy forrdgr bice ohéistfr unent s

bet ween tradersth&t&mrrbﬁwgpaﬁs 160519 qat 'tﬁ@ssprﬂ;th\éggg Log Lransmtting
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i ncl udi ng Wi d asetftoro ofifeetakier brakersiardried momwahmtwiagrhé @nacHd ader of
price informat é>3d?np&80%}1¥rgﬁ pfr'é'gmtﬂstlgeraﬁ'xdogs S.l.% gtPé daby ttiée ake;[.’ raaéder

termnals over th
a joint execution order requiring both legs of the order to

be fulfilled.

The ability to be able to synthesise prices is
15 extremely advantageous as it enables a wider range of
currency pairs to be traded and introduces greater liquidity
into the system which, in turn, makes the system more
attractive to traders as there is a greater likelihood of
trades being completed with a greater liquidity in the

20 market.

In the foregoing examples, an architecture has been
described which consists of a plurality of broking nodes
which communicate with traders terminals through tading
agents. These trading agents have been described as

25 separate entities. In one alternative embodiment of the
invention, the functionality of the trading agents is
incorporated into the broking nodes and the physical trading
agent is removed. The trading terminals are then connected
directly to the broking nodes. It will be appreciated that

30 this arrangement functions in the same manner, with the same
message flows as the embodiments described.

The compound order processes described may be adapted
for a wide variety of trades and financial instrument types
and the invention is not limited to the specific examples

35 that have been described.



at | east one matching engi ne connected to the network for matching orders
input into the system from
executing weadigsashere prices are matched; market distri bOUARNOIREANS
connected to the network for distributing price nessages to the trader
termnals, the market distribution neans being 20 responsive to the price
engine; a plurality of order input device
interface neans, each order input devicessi nterface nmeans havi ng order

nmessages and the matching

i nput devi ces representing at

is the order input devices and for assisting in

| east one trading 25 floor connected thereto

mat chi ng engi ne and for conmunication of price nes

for communication of electronic order nessages to %E }&& H
erel n the

i nformati on nmessages to the connected trader term
order input devi d@atnietateedrdlns and the matching englne further
conprise nmeans for matching and executing a plurality of orders |inked

t oget her, WO 01/ 98963 PCT/IBOl/01476 LI I e I11* C S
wherein all of sa* d | nke& ot ders %rraéh%?t hEStee“!xe%Au]Jt eaﬁdm etéltlt%%lore
rejected. 2. An anonyrdpsisrumentd fgtegen érpdrusor eRmPgiedrasl aim 1 wherein the

nmeans for exgcuting a plurglityuRhhibhiieed SeoidQrs reenphi-samiteans at the
mat chi ng engi ne for matchin
linked orders, and me&REFS

the orders conprising the alpinketinr dér oader fwpuchdevide® Sonertadidryynous

trading system accordi.

e

t&%
t

each of the orders conprising the plurality of

GPi¢ dJSEEPFTRY the |inked orders if less than al

gtgeci%ngr RetuwtBEr ellut heoel egll o0l & pr der

nmessages are invisible
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elecnronlc order messages including bid and/or offer
orders and for communication to a trader of price
information received from others of said plurality of
trader terminals over the network;

at least one matching engine connected to the
network for matching orders input into the system from
the order input devices and for assisting in executing
deals where prices are matched;

market distribution means connected to the
network for distributing price messages to the trader
terminals, the wmarket distribution means being
responsive to the price messages and the matching
engine;

a plurality of order input device interface
wmeans, each order input device interface means having
order input devicesg representing at least one trading
flooxr connected thereto for cqmmunlcatlon of electronic
order messages to the at least one matching engine and
for communication of price messages and deal
information messages to the connected trader
terminals; wherein

the order input device interface means and the
matching engine further comprise means for matching and

executing a plurality of orders 1linked together,



4. An anonynous trading systemaccording to claim3 wherein the hit orders
are persistent. is S. An anonynous trading systemaccording to claim1,
conpri si ngWa OyPRpRI ity of matching engines, said pluralPCFyBOfo4Tat chi ng
engi nes including a taker matching engine connected to the order input

device interface neans to which the order input ' 1 Ifiting the

| i nked order is connected, wherein the neans f I'l“m“mllll Iﬂumﬂmﬁ t he
orders conprising the plurality of |inkéd orders”i s | dcat'ed®at*the taker
mat chi ng engine. 6. An anonynous tradin systen1accord|ng toclaiml1, 25
wher ei n” t he neans fofheﬁﬁf"&t%]ﬁg%nﬁlgxét‘%‘t SeNGEETSpPET ARG STRePRHed or der s
conpri ses neans for tgeneeatdmgepatdtedendi ng to the matching engi ne an
instruction to match and execute a plurality of linked orders. WO 1198963
1111111211211112121111 1111 PCTItBO1/ 01476 L Ms - 38 7. An. anonynous
tradi ng system dccoridi ngranymeliai grédingnwhevisten eheoriiags forclgdneriati ng and

sending to the matGhicRgigNdieNReds 'fex?té'néé‘éhtﬂ{bstaopf@xtaqtit?r& gXgedi e a
plurality of linked orders includes neans denti fyi ng, each of the

orders to Be matched®ZRgS nESMREI5ESr TEADT cati FYS t HathiRg” §PEERS 9% | nked.
8. An anonynous tr adiatghdyseenn acctredoniprisocarpai sidg thevpenueanityhef neans for

mat ching and executifg,as B%nll'é@é ' téﬁdOfme'ath‘Egﬁo&Q?écsc ‘ﬁg”%les%%nk t he

order 10 input device Interface neans whi ch an” or evi ce
subnmitting a |inked ¥i%gse i§ éBRPcthad 2ldedhs orgery e‘é@i‘RFlﬁgn% Fsssage from
t he mat chi ng engi ne 1;1nntéﬂ0@tdemgaiéla{atalﬁbd)r der is executable and nmeans for
conpl eting each of the orders conprising the plurality
10 3. An anonymous trading system according to claims 1 or 2
wherein the electronic order messages are invigible hit

orders.

4. An anonymous trading system according to c¢laim 3

wherein the hit orders are persistent.

15 5. An anonymous trading system according to claim 1,
comprising a plurality of matching engines, said
plurality of matching engines including a taker
matching engine connected to the order input device
interface means to which the order input device

20 submitting the linked order is connected, wherein the
means for matching each of the orders comprising the
plurality of 1linked orders is located at the taker

matching engine.

6. An anonymous trading system according to claim 1,

25 wherein the means for matching and executing a
plurality of 1linked orders comprises means for

generating and sending to the matching engine an
instruction to match and execute a plurality of linked

orders.



of |inked orders when executabl e order nessages have been received for

each of the linked orders. 9. A us tradi ng system according to
claim8, wW&rHoRE he n’jﬂlg Mli §ﬁ me execut abl e or decTismesages and
for conpleting each ordenr® LTSy 20 for adjusting the amount of

one or nore of said plurality of orders. 10. An anonynous tradi ng system
according to claim@8, wherein the neans for conpleting each of the orders
conprising the plurality of |inked orderssconprises 25 nmeans for

si mul taneously conpl eting each of the |inked orders. 11. An anonynous
tradi ng syst em accor dfhgaEPYEPEP m-1adingh S¥EE 9P tIHEOBEHE FhptiEiBefice
interface means conpzméi@gnnen@sné@g EONVREETNG ng a?@gé]&;d@ﬁgletgo lrméiage 30
i nput froma connected_order input device into a urality o i nke
orders. WO 01/98963 PEATTEET/ TIPS 35BS rTEhTh P T590 F‘P‘% IS fI * C
L MS 12. An anonynousliredding & stldnketcordery tigctbhdegsm Idkans werei n t he

single ordersnmessage gl ef{QMedcit QRN SFherQr tfbel RAHASICRHQMP! i SES
an order for a trade _between a first and second currency pair and the
order 5 input device T éPFLCAFREaHRtBIR SFEeTS RES obidérdi nto an  order for

a trade between the second and a third currency pair and a |inked order
for a trade beF W%en Meaﬁér{gﬁ'&}agngr% 1%gt gl gtge_fncué’crfgggyn at':cl; .Sélajit%' 1An
anonynous trading systemaccording to ClarmT, comprising at "t east one
broki ng node, each broldusgnnode eeansr i Sdmgnatmdiiod swidd execubid ene
mat chi ng engi nes  andpB.ARE &Pt ofli BidkkBULIQF<"RERSr1sb4, AP fnOonwaRYs trading
system according to claim13,. wherein the broking node further includes
the order 19 input device interface means to ich an order input

device submitting a linked oxder is comnected, means

for receiving a message from the matching engine

indicating that an order is executable and means for

completing each of the orders comprising the plurality

15 of linked orders when executable order messages have

been received for each of the linked orders.

9. An anonymous trading system according to claim 8,
wherein the means for receiving executable order
mesgages and for completing each order compriges means

20 for adjusting the amount of one or more of said

plurality of orders.

10. An anonymous trading system according to claim 8,
wherein the means for completing each of the orders
comprising the plurality of linked orders comprises

25 means for gsimultaneously completing each of the linked

orders.

11. &an anonymous trading system according to claim 1,
wherein the order input device interface means
comprises means for converting a single order message

30 input from a comnected order input device into a

plurality of linked orders.



15 input interface nmeans. 15. An anonynous trading systemaccording to
claim13 or 14, conprising a plurality of said broking nodes. 16. An
anonynous WRAHIMG system for trading instruments 20 bePGEENPHIYers:
conprising: a'plurality of order input devices; A network of brokers, each

broker conprising a matching engine for matching nd offers ent ered
into the systemand for assisting in executing de ilﬂ@m] s are

mat ched, and market distribution neans 3for di str ages to
order input devices; a plurality of trading agents, each tradl ng agent

bei ng connected to a broker and providing an interface between a trading
floor of said arder Annpambngmeaiscegading BBteheapraiddngt bowhixim tiie tradi ng

agent is connected, wheleif. MO Qél-/oggeqﬁ%egggel ﬁgdto%z@a_coﬁgected
i 7010100120120 111113 TT11111 1117 af | east one of said plurallty of trading

agents and the br ole&Ee¥ o iftfitte G CP s CRBRATEEE e @i REPRefFRahst™™Sr mat chi ng

and executing joi nt pexees&k laOBlﬁtdeﬂics se@zﬁt@bbﬁté}g:yapﬁméﬁhltﬂlyé afdear der s

| i nked together, 5 wherge cp %% 0 Convergr&gr(}e elthgr execut ed
toget her of rejected’ p‘itl eXﬁc3ﬁ8 Yo as “f 381 575 SY'5T v accor dithg To cl ai m
15, wherein each oforgierd fpkuraaltlra9e obetiwegketbe amdcemhnart ead thirddi ng

agents conprise sai G.reansy i MRIC A DSku@ldl oxdl RCH! LA Bbklecdiecut | on
orders. 18. An anonynous, tradi n)g}hs ystem for tradi i nstrunments between

traders; conprising:tPg pHtftaPPeyehst BT Fe P TRAGY i"ces; A network of
brokers, each broker conprising a 15 matching engine for matching bids and

offers entered ,§ nt Q. NG RYAb&M i hYT o9 LW rhihPXES ULidit dgal s
10 comprising at least one broking node, each broking node
comprising one of sald at least one matching engines

and a market distribution means.

14. An anonymous trading system according teo claim 13,
wherein the brcking node further includes the order

15 input interface means.

15. An anonymous trading system according to claim 13 or

14, comprising a plurality of said broking nodes.

16. An anonymous trading system for trading instruments
20 between traders; comprising:

a plurality of order input devices;

A network of brokers, each broker comprising a
matching engine for matching bids and offers entered
into the system and for assisting in executing deals

25 where orders are matched, and market distribution means
for distributing price messages to order input devices;

a plurality of trading agents, each trading agent
being connected to a broker and providing an interface
between a trading floor of said order input devices and

30 the broker to which the trading agent is connected,

wherein;



where orders are matched, market distribution neans for distributing price
nmessages to order input devices, and an interface between a trading floor
of said ord&¥OmpgBnput devices and t he broker, wherein; parngmeast’s one of

t he brokers conprises neans for matching and executing joint execution

orders conprising a plurality of orders linked to f in all of
said linked orders are either executed 25 toget heamgmmﬂ!w% i” l! An
anonynous tradi ng system according to cltaoem 18, whereikn id
plurality of brokers conprise said neans for matching and executing joint
execution orders. 30 20. ¥nlaapnprewf erEHPhYrBYiSYeh SEedindi 8P cl aim

17, wherein said nmeagsa froe BRdkeli g waeh @xegdtdofedtRaninGVak 0dd-98963

PCT/ 1B01/ 01476 41 _ 1 _ 1Lt LidL Lrrerr i %1111,Il [ 111 executig orders
includes, at each trabfPhgageHfd ABANE*STEH L oAttt | FF RSP hpPESPder for a
first transaction typemmipits fa ophuaabier ofpetdedeviliekedonngetiea,t o t he
trading agenf into a {pliliaCXACUE! Qa0 ffleal SladdsSELORGLS Bl
transaction type. 21. An anonynous trading systemaccording to claim19,
wherein sai d means f ofOIRERI Wyrairftedecuting joint execution orders

i ncl udes, at each broker, nmeans for converting a sinple order for a first
transaction type_10 ipput from a order input device .connected tqo_the broker
into a joint execlziljlti O%Po?%f’enﬁm?%sr e é%%nﬂp%ﬁﬂ f"ﬁ?‘?%m?r&?ls(é]catl?“orjfstype. 22.
An anonynous tradi ng eysteémeacborfdéaig pioreldiymof broker dnd wheraitndsai d

first transaction typgdding SeHdtENEYmprisePRLIa NRULAI:SS et Sggond
currencies, said second transaction type is a second currency pair

conprising *&aid firsTEHHRAIPIBN E*ECHHCRIOEdFFency and the third

18. An anonymous trading system for trading instruments
between traders; comprising:
a plurality of order input devices;
A network of brokers, each broker cowprising a
15 matching engine for matching bids and offers entered
into the system and for assisting in executing deals
where orders are matched, market distribution means for
distributing price messages to order input devices, and
an interface between a trading floor of said order
20 input devices and the broker, wherein;
at least one of the brokers compriges means for
matching and executing Jjoint execution oxders
comprising a plurality of orders linked together,
wherein all of said linked orders are either executed

25 together or rejected.

19. An anonymous trading system according to claim 18,
wherein each of said plurality of brokers comprise said
means for wmatching and executing joint execution

orders.

30 20. An anonymous trading system according to claim 17,

wherein said means for matching and executing joint



transaction type is a third currency pair conprising said second currency
and said third currency. 20 23. An anonynous tradi ng system according to
any of cl WVR8® to 22, wherein the neans for matchi ngPFOIBN/148%ecuti on
orders conprises, at the broker, means for matching each order of the

conpound order and, if less than all of the or t d, for
rejecting 25 the joint execution order. 24. Anﬂmmmnm"mcmm system
according to any of claims 16 to 23, "whkrein the* | dint efecéition orders
are invisible hi ts'ex%é'tf‘r}; arndoerrlgn%téiuéersadw%a‘s:y%trg according to claim?24,

30 wherein the joint exéecuti on ordérs are€ persrsten RO 9T PC / TBOL
/01476 11111 1111!. !forlddmvetrtirid @lsimplz Mrder wherzlfirshecdaneketriont ores one

or more orders of the,.j olnh exeeut bAfkOLdsl: LhalcL2BRRL-RE ARtGhed ,
imredi ately for a given tinme and attenpts to match the stored orders with

quot es subsequent | y {EAREERRAIERH dREHE I BN RISSHT AP OpAXS £8T Fo5THEdr oker .

26. An anosynous tr agidnghiistednsaecdsditgfget 0 ¢l aim 16 or 17, wherein the

means for matching and executing joint execution orders conprises nmeans at
the trading agent for sending to the broker a message instructing a joint
10 execution or3ler. A7 ananyegvsn\Erading reavditay sysrsiinacter diag t3d-any of

claims 16 to 26, Whgkelbih th8dMRaNS fk HBLENINGD adldefxREYhy Nbintoi Nt
execution orders conprises neans far é‘fcel ving a. nessage indicating that

each of said orders TEAPFIT RGIFS AFGIS nft SERULFBFFor §8P°T F%xecut abl e
and neans for conpleehivatinkea jsdinple exéetitfioora didet toahyaattien @ide orders

n the joijt execul igp,ordel Abfa&XeahARl oo fonrfl: 0 ROV Srdteadi ng
y g into a joint execution order for a second and third

transaction type.

22. An anonymous trading system according to claim 20 or

21, wherein said first transaction type is a currency

15 pair having first and second currencies, said second
transaction type is a second currency pair comprising

said first currency and a third currency and the third
transaction type is a third currency pair comprising

said second currency and said third currency.

20 23. An anonymous trading system according to any of claims
16 to 22, wherein the mwmeans for matching joint
execution orders comprises, at the broker, means for
matching each order of the compound order and, if less
than all of the orders can be matched, for rejecting

25 the joint execution order.

24. An anonymous trading system according to any of claims
16 to 23, wherein the joint execution orders are

invisible hits.

25. An anonymous trading system according to claim 24,

30 wherein the Jjoint execution orders are persistent



wherein an order is executable only after conpletion of 20 a credit check
on the counterparty. 29. An anonynous trading system according to claim 27
or 28, wherwbnisaes neans for matching and executing j oi ndCTiexeautsi on

orders conprises neans for adjusting the volune of each of the orders to

correspond to the 25 volune of the smallest execut gm j oi nt
execution order. 30. An anonynous trading systemf ’mﬁu l” “ ment s
bet ween traders, conprising: a plurality «f-order ihput devitces;

01/98963 PCT/1B01101476 (11 L11L 1EErEl il 1111111 - 43 ¢ L a n etwork of

mat chi ng engi nes for wheEHivngherkroksz corpycEs PRy I MOTanRKSsrFee?S Hisd for

assisting in executipgjgeal Wbl OLdgis acnbehesdt depl whadidy of
mar ket di stribution means_for. 5 di strlbutll?r;% bi.d and offer infornmation to

trader terminals, the™HeHREEIHIEET A BUTSTLAIHRARS AREPARES FRIFSAEIVE to the
mat chi ng engi ne and t etbrasoatedts Withepstentsebsshuent Iy thissredsinen the

plurality of ;int erfacggspeq(; ‘é’ﬁ&}aﬁé&ﬂié&gtﬁé QQLse, 10 conprising one or nore
nd t [

of said order input devices, e matchi ng engi nes; wherein: at |east
one of the interfaces and associ ated natching engines conprise nmeans for

mat ching and exequti A hirpho@X@eHEIR sQEEa S ceorinESta®Iaipl 16 &ld ty 15 of
l'i nked orders, and in¢lude neans for reject |%% a | oént execut i on tOrder if
less than all the plurdfi'BFet® Ti¢ RBES SPaPE iy 823 SIESBF#Y 391 tan

anonynous tradi ng syseeeswdooratidags taemnpkidan 88ns wherhel hradiing agsnts f or
executing j oi nt execuiehpheey & (A0 HEONBE LShhalbNSsE Aloc 8YUCH Ol he

vol ume of each of the orders of the plurality of "Iinked orders”to the
vol une io execution order.

27. An anonymous trading system according to any of claims

16 to 26, wherein the means for matching and executing

joint execution orders comprises means for receiving a

message indicating that each of said orders comprising

15 saild joint execution order is executable and means for
completing the joint execution order only when all

orders in the joint execution order are executable.

28. An anonymous trading system according to claim 27,
wherein an order is executable only after completion of

20 a credit check on the counterparty.

29. An anonymous trading system according to claim 27 or

28, wherein the means for matching and executing joint

execution orders comprises means for adjusting the

volume of each of the orders to correspond to the

25 volume of the smallest executable order of the joint

execution oxrder.

30. An anonymous trading system for trading instruments
between traders, cowmprising:

a plurality of order input devices;



of, or in proportion to the volune of, the smallest executable order. 32.
An anonynous tradi ng system according to claim30 or 25 31, wherein each
of said pl WPNP#3 of matching engines and associ ated i MCEABEMIGCONri se
said nmeans for matching and executing joint execution orders. 33. An

anonynous tradi ng system according to claim 32, _ jﬂ for
mat chi ng and executing joint 30 execution ordersvmﬂmuulu |Hu of said
plurality of interfaces, means for convé&fting a sinplé€ orLdet“ fd A first

transaction type input frolggtqv Ha&e&#(ﬁﬁ%}%gm ) (g dr{at%Bg C%/ | BO 1

/01.176 11111111111112111111171111 11 onnec ?resrface into
a joint execution orfEPrifigg gbidscomrfl apffersi rapd rémaetsﬁmf—lmypem 34. An

anonynous tradi ng Sy&ifeeﬁ%ﬁfgCQé&lld’]thEQe caraleﬂé 32e mi¥drglgin said first
transaction type is a curre c¥ P% hayi ng first and second currencies,
S Yse%fo

sai d second transaction MPEEGE r SRRV IRHFLOR oRpHISSi 4RF  sai d
first curreéncy and aiiBhrxbiltaugrendy aid ¢ffert hinfdrmitiamsacsd | @padagpe 1S a

third currency pair t(é%mél%' ng théaI Qaﬁc%gongl%&rl'bﬁgfcyn a%a%lgl tﬁé:{“ rd

currency. 10 35. An anonynpus tradi ng syst or tradin esised
currency pairs bet weEAPPPHYEr 9SSt |“§F?Fgm9a Poiral pad E‘? b*‘ij‘eraﬁdnput
devices; a network afffees chitege®rigicbeshe e@stedyat ching engine matching bid

and offer orders entered | st.em and aSSI ti t he execution
of deals where bid and of eu(r}a%rbg r°if5 %eertf &eh e %ra%%‘rgkg%o GiSst ri bution

means for @i stri but i99§Priiner AR o0 TakEarfngrid Obﬁdramw fderiegsders in the

systemto the traderanhe¢nd RaksringO eAgitledl alideiff interfaces between

trading floors
at least one of the interfaces and associated

matching engines comprise means for matching and
executing joint execution orders comprising a plurality
15 of linked orders, and include means for rejecting a
joint execution order if less than all the plurality of

linked orders are executable.

31. An anonymous trading system according to claim 30,
wherein said.meané for executing joint execution orders

20 comprises means for reducing the volume of each of the
orders of the plurality of linked orders to the wvolume

of, or in proportion to the volume of, the smallest

executable order.

32. An anonymous trading system according to claim 30 or
25 31, wherein each of said plurality of matching engines
and associated interfaces comprise said means for

matching and executing joint execution orders.

33. An anonymous trading system according to claim 32,
wherein said means for matching and executing joint

30 execution orders includes, at each of said plurality of
interfaces, means for converting a simple order for a

first transaction type input from a trader terminal



each having one or nore of the quote input devices and the matching

engi nes; neans for synthesising bid and offer orders for transactions

bet ween a paW@uI@urrenci es having a 25 first currency raTdB@/gE60Nd
currency frombid and offer orders entered into the systemfor transactions

between a currency pair conprising the first cur
currency and bid and offer orders entered into %wﬂmﬂﬂummﬂnsactl ons
bet ween a currency pair 30 conprisi ng the44second cirrendy dnd°thé third
currency; means at the rratcpfl%lj(rg |nes and the ing etuf aces, for_matching
and executing joint eX8BERGS § nt%ﬁﬁ?ﬁé‘fﬁﬁg’i PP OB P S der s

| i nked toget her WO 01/£88%63<Paid |sBD1 {04 76-abEdddibh ihitﬁé_ll 1111 LI 1 1

- 45 c L Ms wherein all of said |inked orders are either executed
together or rejected, and wherein; the interfaces further include neans for
converting a bid ¥ oPReAIGRIONS| KTaEING syntaeticeording e fépipatt- into a

joint execution order waernin 541y f@ﬁsm—_eﬁrsabal&aepp@flssaldireét{dyepm: pai r
conprising the first_and third curr féSan sai d curren conpri si ng

the second anid third &fVtEhcyi*¥e. 2K 8% 5dFhy §§§‘Feﬁeﬁ%%dor ding to
claim 35, 10 wherei ntsanshdsidn diypef i seded currard mimt betprdsirgur rency

pai 1 15 an I nvisible Qndere 3f-ciRoRR B S, HaAindaly SEAM AR AL NO 1O

claim 36, wherein said bid or order sald s hetic currency pair
is a persistent order tri%sa§§1°$\ntyé’ﬁoh§n%d§‘lﬁia‘airﬁﬁn@yé?taéﬁl FEPTEFHE ng
instruments between kafdlefetpn€ GREESdIYNGnd aapl uftal-at yuadentyader term nal s;
A network of brokers, each broker conprising a

10 35. An anonymous trading system for trading synthesised

currency pairs between traders comprising:

a plurality of oxder input devices;

a network of matching engines, each matching
engine matching bid and offer orders entered into the

15 system and assisting in the execution of deals where
bid and offer orders have been matched;

market distribution wmeans for distributing
information relating to bid and offer orders in the
system to the trader terminals;

20 a plurality of interfaces between trading flooxrs
each having one or more of the guote input devices and
the matching engines;

means for synthesiging bid and offer oxrders for
transactions between a pair of currencies having a

25 first currency and a second currency from bid and offer
orders entered into the gystem foxr transactions between
a currency pair comprising the first currency and a
thirxd currency and bid and offer orders entered into
the system for tramnsactions between a currency pair

30 comprising the second currency and the third currency;

means at the matching engines and the interfaces
for watching and executing joint execution orders

comprising & plurality of orders linked together



mat chi ng engine for matching bid and offer orders 20 entered into the
system and for assisting in executing deals where orders are matched, and
mar ket di sWPI'H%Dn means for distributing price nessagesasu/ot4rader
termnals; a plurality interfaces between trading floors of 25 said trader

term nals and the brokers; wherein the interfaces ur i i se
nmeans for entering conpound orders conprising a seﬂm ”Wl Him(rmmfer
orders and a deal limt, wherein the sdm-of the orders i$ greater*than the

deal limt, and 30 the broéﬁrls each conprise neans for cancelli n%mt he
orders in the conpod®§=BHu& \wRbFadA HR56A1ORIGHEI 21% SIERRF §28FMSni t has
been executed. WO 08863 BE fd8Cted ObhdbwHkrein;

111111111111111111111111{;1‘1_,11}?3’3(3%%@%15a pous Hcalqlidgg %Xstsemgogr tradi ng
synt hesi sed currency pairs between traders conprising: a ?orfura 'ty of

order input devices;coaverieidst aoriidnwircIofigr enpdere Frorsakdt ciybbigetdicd and s

of fer ordess enterequirpbicy RAi8Yisikem ¥ n8SSicht High iRdet NBBYESU On Of
deal s where bid and offer orders_h een mat ched; market distribution

aye
means for distributiRg® THt SPnETT R rii8t FNG F6Y R CaRREELrI diers in the
10 systemto the trddestt emdi ndlisg meansndyor asy nehbdsi sungeeyd @aigd of fer

orders for transactd,pps; HElWeRD RcBH Lnlf t)tlr Qﬁ'ﬁie%yha"i ng a first
currency and a second currency frombid and offer orders entered into the

system for transactions between is a currency pair conprising the first

currency and a 3e.hi pg chbhpisys asdabig apdenfl befor@ider soeBiahedsi nto the
system for _transactions_het n.a.curre pai conpri,sing the second
currency éﬁd t he thﬁ% r%iﬁr%gxarbld or o@ggr oréer in "said synthetic

currency palr is an invisible order.

37. An anonymous trading system according to claim 36,
wherein said bid or offer order in said synthetic

currency palr is a persistent order.

15 38. An anonymous trading system for trading instruments
between traders; comprising:
a plurality of trader terminals;
A network of brokers, each broker comprising a
matching engine for matching bid and offer orders
20 entered into the system and for assisting in executing
deals where orders are matched, and market distribution
means for distributing price messages to trader
terminals;
a plurality interfaces between trading floors of
25 said trader terminals and the brokers;
wherein the interfaces each further comprise
means for entering compound orders comprising a series
of bid or offer orders and a deal limit, wherein the
sum of the orders is greater than the deal limit, and
30 the brokers each comprise means for cancelling the
orders in the compound order when an amount equal to

the deal limit has been executed.



nmeans for matching and executing joint execution 20 orders conprising a
plurality of orders linked together wherein all of said linked orders are
ei t her execwieai/iost@mget her or rejected; and neans for conW@Wﬂanbﬁﬁbid or
offer order in said synthetic currency pair into a joint execution

order conprising an order in each of said currency the
first and third currency and said currency pair Hmﬂlﬁﬂm; I'g”gﬁ{;ond and
third currency. - 46 -
39. An anonymous trading system for trading synthesised
currency pairs between traders comprising:
a plurality of order imput devices;
at least one matching engine for matching bid and
5 offer orders entered into the system and assisting in
the execution of deals where bid and offer orders have
been matched;
market distribution wmeans for distributing
information relating to bid and offer orders in the
10 system to the trader terminals;
means for synthesising bid and offer oxders for
transactions between a pair of currencies having a
first curréncy and a second currency from bid and ofifexr
orders entered into the system for transactions between
15 a currency pair comprising the first currency and a
third currency and bid and offer orders entered into
the system for transactions between a currency pair
comprising the second currency and the third currency;
means for matching and executing joint execution
20 orders comprising a plurality of orders linked together
wherein all of said linked orders are either executed
together or rejected; and
means for converting a bid or offer order in
said synthetic currency pair into a joint execution
25 order comprising an order in each of said currency pair
comprising the first and third currency and said

currency pair comprising the second and third currency.



